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Department of Energy 
Fernald Environmental Management Project 

P. 0. Box 538705 
Cincinnati, Ohio 45253-8705 

(51 3) 648-31 55 

DOE-1473-95 

Mr. James.A. Saric, Remedial Project Director 
U.S. Environmental Protection Agency 
Region V - 5HRE-8J 
77 W. Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Tom Schneider, Project Manager 
Ohio Environmental Protection Agency 
401 East 5th Street 
Dayton, Ohio 45402-291 1 

Dear Mr. Saric and Mr. Schneider: 

SUBMllTAL OF OPERABLE UNIT 3 REMEDIAL INVESTIGATION/FEASIBlLlTY STUDY 
REPORT AND PROPOSED PLAN 

The enclosed Operable Unit 3 (OU3) combined Remedial Investigation/Feasibility Study 
(RI/FS) and OU3 Proposed Plan are submitted in compliance with the Amended Consent 
Agreement and consistent with subsequent agreements among the Department o f  Energy 
(DOE), U.S. Environmental Protection Agency (U.S. EPA), and Ohio EPA (OEPA). The OU3 
RVFS Report represents a combination of the typical RllFS documents, resulting f rom 
efforts t o  streamline and expedite delivery of the OU3 decision. The OU3 RI/FS Report 
addresses the disposition of  materials generated from the decontamination and 
dismantlement of  the OU3 structures (under the OU3 Record of Decision (ROD) for Interim 
Action). 

The OU3 RI/FS Report summarizes the nature of  contamination found in the remedial 
inwestigation phase of the project in a variety o f  presentation approaches (raw data, 
analyte-specific, component-specific, and media-specific), identifies and screens 60 
Constituents of  Concern (COCs), segregates material by regulatory criteria, screens 
treatment options for potential use (supporting the original Initial Screening of  Alternatives 
( S A )  milestone), develops media-specific waste acceptance criteria for on-property 
disposal of OU3 materials, defines and evaluates three remedial alternatiwes, and 
revalidates the Operable Unit 5 (OU5) Comprehensive Response and Risk Evaluation 
(CRARE) as applicable to  OU3's leading remedial alternative. 

Yhe DOE'S preferred alternative is identified in the enclissed OU3 Proposed Plan as 
Selected Material Treatment, On-Property Disposal, and Off-Site Disposition. This 
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alternative allows for off-site disposal for legacy wastes and materials with bulk 
contamination, recycling when cost-effective, treatment to  meet waste acceptance criteria 
for on-site or off-site disposal, free release of materials conforming to DOE 5400.5 criteria, 
and disposal of acceptable wastes in the on-property disposal cell. This alternative was  
found to be similar in overall risk and protectiveness to the off-site disposal alternative, but 
significantly lower in overall cost. This alternative was  also consistent with the "balanced 
api;:csch" for disposition of site wastes, with the highest levels of contamination leaving 
the site and the larger volume of iess contamSnated materials remaining in the on-property 
disposal facility. 

The RI/FS also requests an Applicable or Relevant and Appropriate Requirement (ARAR) 
waiver from the OEPA disposal facility siting requirements, consistent with the OU2' ROD, 
OU5 proposed ROD, and discussions with the EPAs. It also includes adoption of the 
Corrective Action Management Unit concept a s  proposed by OU5. 

This submittal is complete and comprehensive for the operable unit, but because the data 
cutoff date for inclusion in this draft occurred in July 1995, validation of a small portion of 
the radiological data set had not yet occurred. These data are utilized in the document, 
but do not affect decision-making. The finalized data set will be reflected in the revised 
document. Additionally, several laboratory matrix spike results have been inadvertently 
included as  data for several media in the main database, resulting in potentially 
overestimated source terms for several categories of media. The impact on the decision- 
making and completeness aspects of the document are minuscule and will be corrected in 
the final version of the document. These items should not affect consideration of this 
document a s  complete for the review process. 

If you have any questions regarding this submittal or would like to arrange a document 
presentation/discussion session, please contact John Hall a t  (51 3) 648-31 18. 

I 
FN:Hall Jack R. Craig 

Fernald Remedial Action 
Project Manager 

Enclosure: A s  Stated 
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G . Ja  blono w s ki , US EPA-V , 5 HRE-8 J 
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F. Bell, ATSDR 
D. S. Ward, GeoTrans 
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This Proposed Plan Will 
Describe for You: 
0 Tne background of Gperabie 

Unit 3; 

0 The outcome of the Remedial 
Investigation and Feasibility 
Study process for Operable 

' Unit 3; 
0 The three cleanup alternatives 

considered; 

0 DOE'S preferred alternative for 
'final remedial action; 

0 How to participate in the 
selection/modification of the 
preferred alternative; and 

0 Where.to get more information. 

United States Fernald Area Office 
Department of Energy P.O. Box 538705 
Fernald Environmental Management Project Cincinnati, Ohio 45253-8705 

Proposed Plan for the Operable Unit 3 Final Remedial Action 

Treatment and Disposition of Buildings 
and Structures at Fernald 

SEPTEMBER 1995 

INTRODUCTION 
This Proposed Plan for the Operable Unit 3 (OU3) Final Remedial 
Action summarizes information presented in the OU3 Remedial 
In vestigation/Feasibility Study (RI/FS) Report. This sum ma ry 
includes a discussion of the types and levels of contamination 
within OU3 and a discussion of the remedial alternatives evaluated 
for treatment and disposal of materials generated during the OU3 
interim remedial action. Finally, this Proposed Plan identifies the 
preferred remedial alternative for the safe and cost-effective 
treatment and disposition of these building materials. 

OU3 includes buildings (both production and administrative), 
equipment, unused uranium and thorium products, residues, and 
wastes associated with the former Production Area at the Fernald 
Environmental Management Project (FEMP), a former uranium 
processing facility owned by the U.S. Department of Energy (DOE). 
The previously approved interim remedial action, which is currently 
underway, consists of the decontamination ,and dismantlement of 
all structures in OU3. The preferred final remedial alternative, 



discussed in more detail later in this document, 
involves selected material treatment, on-property 
disposal of OU3 material that presents minimal risk 
to human health, and off-site disposal of material 
that is highly contaminated. Environmental media, 
such as soils and groundwater underlying or in the 
vicinity of OU3, are being addressed within the 
scope of Operable Unit 5. Accordingly, this 
Proposed Plan does not address remediation of 
environmental media. 

The remainder of this plan will present the rationale 
for proposing the preferred remedy, background 
information, and the proposed path forward for 
achieving final cleanup of OU3. This Proposed Plan 
is issued in accordance with the 'Comprehensive 
Environmental Response, Compensation, andtiability 
Act (CERCLAI of 1980, as amended, and structured 
to solicit public involvement in the selection of the 
final remedy for OU3. Public involvement 
opportunities will be discussed on pages 19 and 20. 

Note: explanations of terms shown in bold 
italics are provided in the glossary on pages 
21 and 22 of this Proposed Plan. 

SITE BACKGROUND 
The FEMP was originally known as the Feed 
Materials Production Center (FMPC) and was 
constructed in the 1950s as part of the atomic 
weapons complex. The 1,050-acre site is located 
near the village of Fernald, Ohio, approximately 17 
miles northwest of Cincinnati. The site's primary 
mission was to process uranium into metal products, 

which were shipped to other DOE and Department of 
Defense facilities for defense activities. Production 
operations began in' 1952 and continued until the 
facility was closed in 1989, due to the declining 
demand for uranium metals. 

Concerns about the impact that production 
operations and waste storage activities were having 
on human health and the environment were evident 
before production was suspended. Contaminants 
were released to the environment primarily through 
air emissions, wastewater discharges, leaks, and 
spills. In 1985, the U.S. Environmental Protection 
Agency (U.S. EPA) issued a Notice of Noncompliance 
to the DOE, which led to the signing of a Federal 
Facility Compliance Agreement in 1986. This 
agreement marked the initiation of the RI/FS to 
investigate environmental concerns at the Fernald 
site and to identify the most promising cleanup 
actions. In 1989, the Fernald site was included on 
the U.S. EPA's National Priorities tist of sites 
requiring urgent cleanup attention. In 1990, a 
Consent Agreement was signed by U.S. EPA and 
DOE; this document detailed a schedule for 
conducting the RI/FS process and identified five 
operable units. Operable units are established based 
on physical proximity of contaminated areas, similar 
types or amounts of contamination, or the potential 
for similar remedial technology types to be used in 
cleanup activities, among other criteria. The 
operable units, as currently defined, are as follows: 

Operable Unit 1 (OU1) consists of six waste pits, 
a burn pit, a clearwell, and associated liners and 
berms; 
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Operable Unit 2 (OU2) consists of t w o  lime sludge 
ponds, two flyash .piles, a disposal area containing 
construction rubble (the "South Field"), and a solid 
waste landfill; 

VOLUMES OF MATERIALS IN OU3 

Operable Unit 3 (OU3), which consists of all 
building, structures, and equipment at Fernald, is 
discussed in detail in the next section; 

Operable Unit 4 (OU4) consists of four concrete 
storage silos, associated facilities, and stored 
wastes; and 

Operable Unit 5 (OU5) includes environmental 
media, such as soils and groundwater, not 
associated with other operable units. 

Additional information about the operable units, 'as 
well as the remedial decisions made for each of 
them, is available through the Public Environmental 
Information Center (see page 20). 

The DOE Fernald Area Office, as the lead agency, is 
responsible for oversight of the cleanup at Fernald in 
accordance with provisions of CERCLA. All remedial 
decisions reached for the Fernald site are subject to 
approval by the U.S. EPA, with input from Ohio EPA 
and the public. 

OPERABLE UNIT 3 DESCRIPTION 
OU3 consists of the former Production Area and 
production-associated buildings and equipment. This 
area includes a fenced, 136-acre tract of land near 
the center of the Fernald site and contains many 
buildings, containerized materials, storage pads, 
roads; railroad tracks, above- and below-ground 
tanks, and utilities. OU3 also includes an 
administrative area with several office buildings, a 
parking lot, several impoundments, ponds, rainwater 
collection basins, and a sewage treatment plant. 
Environmental media are addressed as part of OU5 
but are important considerations because they are 
potent ia l  pathways between sources of  
contamination in OU3 and off-site receptors. 

Most OU.3 remediation, materials are typical of 
building materials used during the 1950s for 
industrial type construction. OU3 building materials 
have been divided into nine material categories, as 
shown in the table on this page, based on their 
physical properties and/or configurations, and then 
further divided into segregation categories based on 
regulatory waste classification (e.g., hazardous 
waste, low-level radioactive waste, etc.). 

Also shown in the table, a tenth material category, 
termed "Product, Residues, and Special Materials," 
contains all non-building materials in OU3, such as 
nuclear product, hdd-up material (i.e., product left 
inside machinery and buildings when production was 
shut down in 19891, wastes generated during daily 
decontamination activities, and "legacy" wastes. 
Legacy wastes are containerized waste materials 
which remained when production ceased, such as 
low-level radioactive waste, hazardous waste, and 
mixed waste (hazardous waste mixed with low-level 
radioactive waste). These non-building materials and 
wastes are currently being addressed through 
programmatic removal actions, which are discussed 
later in this Proposed Plan. These removal actions 
will be included within the scope of the final remedial 
action Record o f  Decision (ROD). 

The buildings, equipment, and other facilities within 
OU3 show concentrations of radiological and other 
hazardous substances at levels which represent a 
potentially unacceptable long-term threat to human 
health and the environment. 

OU3 Interim Remedial Action 
Although DOE maintains an active maintenance 
program, the former uranium processing facilities are 
at or beyond their design life and in a state of 
advancing deterioration. These current conditions 
present an increasing probability of further releases 
of hazardous substances to  the environment in the 
event of structural collapse or other failure 
mechanisms. 
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For these reasons, DOE and U.S. EPA signed a 
Record of Decision for Interim Remedial Action 
(IROD) in July 1994. The IROD calls for the 
decontamination and dismantlement of all above- and 
below-ground improvements, including all buildings 
and support structures, to  reduce any potential 
threat posed by these facilities. It also calls for the 
removal of equipment and machinery that have no 
identifiable role to  support the site cleanup mission 
and removal of product, residues, and wastes. 
According to the IROD, the building debris and 
resultant waste would primarily be placed in interim 
storage until a final remedial decision is made, 
although some limited material disposition could 
occur. That decision will be made based on public 
comments received on the three alternatives offered 
in this Proposed Plan. 

' 

As part of the remedial design of the interim remedial 
action, a schedule for Fernald building dismantlement 
was submitted in June 1995 to  the U.S. EPA and 
Ohio EPA in the OU3 Remedial Design Prioritization 
and Sequencing Report. This 31 -year schedule, 
which was subsequently approved by the EPAs, was 
based on the anticipation of reduced funding levels. 
However, recent cleanup successes a t  Fernald, 
coupled with strong support from the public and 
other stakeholders, have led the U.S. Congress and 
DOE to endorse greater funding for the final cleanup 
of Fernald. Therefore, a ten-year dismantlement 
schedule can be anticipated. The first dismantlement 
project under the interim remedial action, Plant.4 (the 
Hydrofluorination Plant), is currently underway. 
Under the accelerated schedule, several other plants 
are anticipated to  be dismantled starting in 1996. 

OU3 Final Remedial Action 
The final remedy will address treatment and final 
disposition of the materials and wastes resulting 
from performance of the interim remedial action. 
The two  actions will be combined to provide a 
unified remediation approach to OU3. Under the 
IROD, all buildings and structures will be dismantled 
and the resulting materials will be segregated into 
ten material categories. The material categories (as 
described on page 3) will be evaluated for treatment 
and disposition options. However, as the figure on 
the following page illustrates, the materials placed 
within the "Product, Residues, and Special Materials" 
category will be handled and dispositioned off-site 
under existing removal actions. All items within the 
shaded area of the figure have been previously 
addressed as indicated and are not evaluated within 
the OU3 RI/FS Report. The final remedy for OU3 will 
determine the appropriate treatment and disposition 
of the materials generated by the dismantlement of 
OU3 buildings. The final remedy will be cost- 

effective, implementable, and protective of human 
health and the environment and will accommodate 
the application of new, more effective technologies 
which may emerge during the OU3 final remedial 
action. 

In March 1995, the Fernald Citizens Task Force 
issued a recommendation on the disposal of soils,. 
construction rubble, and other waste materials with 
relatively low levels of contamination in an on- 
property disposal facility. The Task Force, a DOE 
site-specific advisory board comprised of local 
residents and community leaders, is chartered to  
make recommendations to  DOE and the EPAs about 
future courses of action, cleanup levels, and waste 
disposition options, including future land uses for the 
Fernald site. 

Intearation of the Interim and Final Remedial Actions 
The scope of the interim remedial action, as set forth 
in the IROD, consists primarily of the removal of 
gross surface contamination from material in 
facilities, dismantlement of  facilities, limited off-site 
disposal for non-recoverable/non-recyclable 
remediation materials, and interim storage for the 
majority of resulting remediation materials until the 
OU3 final remedial action ROD is issued. The scope 
of the final remedial action encompasses the 
handling, treatment, and final disposition of OU3 
materials not dispositioned under the IROD. Once 
the remedy is selected, requirements specifically 
related to that remedy will be integrated into the 
remainder of the interim remedial action to allow 
seamless execution of both the interim and final 
remedial actions. 

Several elements developed to support the final 
remedial action may need to  be incorporated into the 
interim remedial action. For example, any 
restrictions on the . size of material prior t o  
disposition, as required by the selected remedy, 
would be incorporated into the design specifications 
of the remaining dismantlement projects under the 
IROD. Since the implementation of the final remedial 
action may influence interim remedial action 
activities, the remedial design and remedial action 
work plans for the final remedial action would be 
integrated documents, representing both the OU3 
interim and final remedial actions. 

REMOVAL ACTIONS RELATED TO THE 
FINAL REMEDIAL ACTION 
Removal actions are conducted to  mitigate an 
immediate threat t o  human health and the 
environment, including actions necessary to  monitor, 
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assess, or evaluate the threat. ' Of the thirty FEMP 
r e m o v a l  ac t i ons ,  f o u r  are cons ide red  
"programmatic," since the scope of the activities 
applies to  OU3 as a whole rather than targeting 
specific physical locations. The four programmatic 
removal actions are discussed below. The other 
OU3 removal actions are discussed in greater detail 
in Section 1 of the OU3 RI/FS Report. 

Removal Action 9: Removal of Waste Inventories 
This waste shipping program was initiated in August 
1985, before the RVFS process was initiated at 
Fernald. Removal Action 9 is a large-scale waste 
shipment program, which primarily involves 
transferring inventoried and newly generated wastes 
for off-site disposal. The program includes 
characterization of waste materials, treatment to  
meet the waste acceptance criteria of the off-site 
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disposal facilities, and transport in a manner that 
ensures full compliance with DOE Orders and 
Department of Transportation requirements. This 
removal action also governs the treatment and 
disposition of mixed wastes and polychlorinated 
biphenyls (PCBs) in accordance with the Site 
Treatment Plan. 

In late 1994, a new strategy was developed for 
managing waste materials that remained when 
production ceased (also called legacy wastes). This 
strategy was to continue waste management 
programs and removal actions as they currently exist 
to quickly reduce the volume of (and, therefore, the 
risks associated with) Fernald waste through off-site 
disposal. Because of this approval, issues related to  
the treatment and disposition of legacy wastes have 
not been evaluated in the OU3 RI/FS Report. 

O O ( 3 0 0 9  



. 

As of July 1995, approximately 589,000 drum 
equivalents (i.e., the amount of material that would 
fit in one 55-gallon drum) had been shipped to  the 
Nevada Test Site (NTS) for final disposal. These 
waste shipments include legacy wastes as well as 
wastes generated through cleanup activities. 
Removal Action 9 will continue as a distinct program 
within the OU3 final remedial action until these 
wastes have been fully dispositioned. 

Removal Action 12: Safe Shutdown 
The Safe Shutdown Program was initiated in July 
1991, while the site was being officially closed as a 
production facility. This removal action involves 
planning, engineering, and program control for the 
proper removal and disposition of uranium products 
and hold-up materials, residues, excess supplies, 
chemicals, and associated process equipment. This 
removal action also provides for the isolation and de- 
energizing of former production-related equipment 
and utilities. 

The primary objective of the Safe Shutdown Program 
is to  remove materials from previously operated 
production equipment to  reduce the overall risk 
posed by the facilities. After the materials are 
characterized, they are placed in approved storage 
configurations and transported to  NTS under 
Removal Action 9. 

Another significant objective of this removal action 
is t o  identify other customers or users for Fernald 
equipment and nuclear products. For instance, some 
equipment in Plants 5 and 6 is being transferred to  
O U 4  for use in remediation activities. Off-site 
customers are being sought as well. The equipment 
will be decontaminated as necessary prior to being 
transported off-site. Safe Shutdown Program 
activities will continue as necessary throughout the 
interim and final remedial actions. Safe Shutdown 
has been completed in Plants 4 and 1 to  prepare the 
build'ings for dismantlement and is currently 
underway in Plant 9. 

Removal Action 17: Improved Storaae of Soil and 
Debris 
The primary goal of Removal Action 17 is to 
establish a site-wide management concept and 
implementation strategy for soil and debris storage at 
Fernald. Soils and debris generated by construction 
and removal action activities have been stored in 
accordance with this removal action. Removal 
Action 17 is being conducted to  provide improved 
storage for this waste material and to establish 
procedures for managing future soil and debris 
storage. The scope of this removal action will 
continue during the interim remedial action for OU3. 

Generated materials will be retained in storage until 
the OU3 final remedial action ROD specifies a 
disposition option for debris and the OU5 ROD 
specifies disposition for soils. 

Removal Action 26: Asbestos Removal 
The asbestos abatement program was established to 
mitigate potential release and migration of asbestos. 
during routine facility maintenance. Abatement 
within this program includes in situ repairs, 
encasement and encapsulation, and removal of 
asbestos-containing material. 

Asbestos removal is also the first step in building 
decontamination and dismantlement. Therefore, 
Removal Action 26 will continue for O U 3  facilities 
during the interim remedial action. The scope of this 
removal action will also be incorporated into the OU3 
final remedial action ROD. 

OUTCOME OF THE RVFS 
Issuance of the IROD had a significant impact on the 
data requirements for-the OU3 RI/FS. Since the 
IROD already established the requirement for 
dismantlement of OU3 structures, the remaining 
tasks, were field characterization and determination 
of final disposition requirements for the materials 
remaining after the interim remedial action is 
complete. Collected data were used to  determine: 

0 Accurate media volume and weight estimates for 
various waste classifications, which were used to 
determine the treatment and disposal needs, 
costs, implementability, and environmental impact 
of each alternative. 

0 Waste characteristics and potential treatability of 
various media to reduce waste volume, toxicity, or 
contaminant mobility. 

0 Source term estimates for contaminants in OU3 
material. 

0 Leachability of contaminants from OU3 materials 
for use in the pieparation of waste acceptance 
criteria for potential on-property disposal. 

The sampling approach used for the characterization 
study was to  collect one intrusive sample from each 
major medium (concrete, asphalt, acid brick, 
masonry, transite, and steel coatings) in each defined 
process area at the location of greatest known 
radiological and/or chemical contamination. Each 
major media sample was then, in general, analyzed 
for all radiological and chemical contaminants of 
potential concern. More than one sample was 
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collected if there were distinct areas of chemical and 
radiological contamination. Confirmatory field 
screening was conducted in representative buildings 
that were considered uncontaminated and, therefore, 
not sampled. 

In addition to  major media sampling, samples of 
supplemental media were collected, including loose 
material (e.g., residues, floor sweepings, sediment, 
sludges, etc.), unknown liquids, and heating, 
ventilation, and air conditioning (HVAC) filters. 
These samples were used to support major media 
sampling results or t o  confirm assumptions. 

The data obtained from these sample analyses were 
used in conjunction with other data to  determine the 
constituents of concern ICOCs) within OU3 building 
materials. COCs are those contaminants that may 
substantially contribute to  risks to, human health and 
the environment. COCs are usually determined in 
the RI/FS process as part of a baseline risk 
assessment. However, the IROD has already 
determined that remedial action is necessary. In 
addition, the Site-Wide Characterization Report has 
already documented the general level of risk from the 
current condition of OU3. Therefore, the 
development of a baseline risk assessment as part of 
the OU3 RUFS Report would have little added value. 
Since no baseline risk assessment was performed for 
the OU3 RI/FS Report, COCs were determined for 
each OU3 medium by comparing maximum detected 
concentrations against risk-based values for direct 
contact. This conservative approach ensures that all 
potentially significant risks to  human health and the 
environment are considered. 

Consistent with the production history a t  Fernald, 
the most common (and highest levels of) radionuclide 
contaminants found within OU3 major media were 
uranium-238 (and its decay products, uranium-234, 
thorium-230, and radium-2261, uranium-235 (and its 
primary decay product, actinium-2271, and thorium- 
232 (and its decay products, radium-228 and 
thorium-228). The most common (and highest levels 
of) inorganic chemical contaminants found within 
OU3 major media were lead, chromium, cadmium, 
and mercury. The most common (and highest levels 
of) organic chemical contaminants were 
1,4-dichIorobenzene, hexachlorobutadiene, 
nitrobenzene, and tetrachloroethene. 

A contaminant source term was developed for each 
COC in OU3, considering the projected volume and 
weight of the materials. Calculations of the 
contaminant source terms were based on the 
assumption that the maximum contaminant 
concentration within a medium in a process area 

l l ' l o  
provided a conservative estimate of the contaminant 
level for the entire process area. 

The most meaningful way to develop the source 
terms was to  group OU3 materials into ten distinct 
categories, which are listed in the table on page 3. 
The ten categories were then further subdivided into 
segregation categories to  allow for evaluation of 
treatment and disposition options. The table on the 
top of page 8 shows the quantity and 
characterization of materials per material category. 

' 

The disposition of the material category termed 
"Product, Residues, and Special Materials" is being 
addressed under existing approved programs. The 
significant quantities within this category include 
various soil piles (almost one million cubic feet) and 
drummed wastes (approximately 620,000 cubic 
feet). The soil piles,have been addressed within the 
OU5 Feasibility Study and will be dispositioned 
according to  the OU5 ROD. For the drummed 
wastes, Removal Action 9 (discussed previously on 
pages 5 and 6 )  is the mechanism for off-site 
disposition. These materials will continue to be 
disposed of off-site in accordance with the approved 
removal action work plan. Therefore, the volumes 
within this material category have not been included 
further in this evaluation. 

Remedial action objectives are established to  mitigate 
the potential threat posed by contaminants to  human 
health and the environment. These objectives are 
developed based on characterization information 
contained in Section 3 of the OU3 RI/FS Report and 
are consistent with provisions in the National 
Contingency Plan as well as U.S. EPA guidance. 

For Fernald operable units that address 
environmental media, such as soils and groundwater, 
remedial action objectives reflect the conditions that 
may remain in place without causing unacceptable 
risk to  human health or the environment. For OU3, 
there will be no material left in place; as stated in the 
IROD, all buildings, equipment, products, and wastes 
will be removed and placed in interim storage 
pending a final remedy decision. Residual 

- contamination will not exist after remediation of OU3 
is complete. Therefore, in general, the remedial 
action objectives are as follows: 

0 

0 
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Remediate OU3 to mitigate the potential exposure 
of human and environmental receptors to  
contaminants; and 

Implement the final disposition of OU3 materials in 
a manner that ensures potential receptors are 
protected from the contaminants. 



These objectives are achieved by establishing waste 
acceptance criteria for the disposal facilities, both 
on-property and off-site. Waste acceptance criteria, 
which are specifications and conditions under which 
waste can be accepted for disposal, include 
regulatory standards, facility design information, and 
risk-based analyses. For the on-property disposal 
facility, the waste acceptance criteria for OU3 were 
based on the OU2 and OU5 feasibility study 
modeling, and then adjusted to  apply to  OU3-specific 
materials. 

Of the OU3 COCs, only uranium and technetium-99 
were identified as having the potential t o  exceed 
acceptable groundwater levels beneath the on- 
property disposal facility. Experimental lab studies 
were conducted to determine uranium and 
technetium-99 leachability from various construction 
materials. For conservativeness, samples of OU3 
materials with highest technetium-99 and uranium 
concentrations were used. The results of the studies 
demonstrated that uranium concentrations that 
leached from all test samples were well below 
acceptable levels for on-property disposal. 
Conservative modeling also showed that the small 
volume of OU3 materials that were not tested for 
uranium leachability were also acceptable for on- 
property disposal. Therefore, all uranium- 
contaminated materials, with the exception of highly 
contaminated process materials, can be safely . 

disposed of in the on-property disposal facility. 

On the other hand, the studies showed that 
technetium-99 has the potential to leach at levels 
that could impact groundwater. Modeling was then 
used to  determine that a safe level of technetium-99 
within the on-property disposal facility is 105 grams. 
This modeling used the conservative assumption that 
technetium-99 would completely leach out of the on- 
property disposal facility over a 70-year span (which 
is considered by EPA to be an average human 
lifespan). Therefore, an allowable mass of 105 
grams was adopted as the OU3 on-property waste 
acceptance criteria for technetium-99. Specific 
details on the development of the waste acceptance 
criteria for the on-property disposal facility are 
provided in Appendix G of the OU3 RI/FS Report. 

Waste acceptance criteria for the off-site disposal 
facilities are derived from the relevant permits and 
licenses of those facilities. Specific values for a 
representative facility are detailed in Appendix F of 
the OU3 RI/FS Report. 

REMEDIAL ALTERNATIVES 
One goal of CERCLA is to  select remedial actions, or 
an appropriate combination of methods, that protect 
human health and the environment, maintain 
protection over time, and minimize the- amount of 
untreated waste. This goal reflects the preference 
for treatment over engineering controls and/or 
administrative controls to reduce toxicity and/or 
mobility of contaminants whenever practical t o  
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ensure that material remaining on-property can be 
reliably controlled over time. However, for 
secondary threat materials, or wastes that pose a 
relatively low long-term threat, U.S. EPA allows the 
use of engineering controls or a combination of 
engineering and administrative controls, where 
appropriate. Surface decontamination of buildings 
and structures will be performed during the interim 
remedial action. Based on the projected residual 
contamination of remediation materials following 
dismantlement, the decontamination steps 
associated with that process, and the results of 
treatment technology evaluation, the OU3 wastes 
are principally considered to  be secondarv threat 
materials. The OU3 remedial strategy provides for 
further treatment on a selected basis as necessary to  
ensure protectiveness during the final remedial 
phase. 

The remedial alternatives were developed based on 
technology types and process options that were 
identified to achieve remedial action objectives. The 
primary focus of the alternative development was 
disposition rather than treatment. Treatment was 
evaluated as required to  facilitate meeting the waste 
acceptance criteria for final disposal. Therefore, 
administrative and engineering controls were the 
primary bases on which alternatives were developed. 
Administrative controls have been established by the 
OU5 response actions. Engineering controls for on- 
property or off-site disposal are also limited because 
of the few facilities capable of disposing of 
radiologically contaminated materials. 

Three alternatives for the final remedial action have 
been developed and are summarized below: 

Alternative 1 -- No Further Action 
This alternative is required by CERCLA so that a 
basis for comparison exists for any cleanup 
alternatives identified. Alternative 1, called the "No 
Further Action Alternative," assumes that the interim 
remedial action proceeds to  completion and places all 
generated materials within a hypothetical interim 
storage area. The interim storage area would 
contain uncovered piles of accessible metals, 
inaccessible metals, concrete, and transite. All other 
materials would be staged in containers. At  the 
completion of the interim remedial action, 
maintenance of the interim storage area would be 
terminated. Thus, materials would be exposed to 
the environment with potential releases of 
contamination to  environmental media. Within an 
unmaintained area, no mechanisms would be 
employed to  prevent trespassers from entering the 
area. Because of commitments to the public by DOE 
and U.S. EPA, the IROD specifically commits to  

performing a final remedial action that involves the 
disposition of OU3 materials. However, Alternative 
1 is retained as .a baseline against which the 
effectiveness of the other alternatives may be 
compared. 

Alternative 2 -- Selected Material Treatment, On- 
Propem Disposal, and Off-Site Disposition 
As stated above, most OU3 remediation materials 
contain low levels of contaminants and are therefore 
not a principal threat. For these materials, the 
remedial strategy calls for disposition, using 
administrative and engineering controls, in an 
on-property disposal facility. 

The RI/FS process estimated that the total amount of 
technetium-99 in OU3 materials is approximately , 

127 grams. However, leachability study data, 
supplemented w i t h  conservative modeling 
assumptions, showed that the maximum amount of 
technetium-99 that could safely be stored in the on- 
property disposal facility is 105 grams. In order to  
not exceed this 105-gram limit for the on-property 
disposal facility, those materials that have the 
highest amounts of technetium-99 will be packaged , . 
and transported to NTS or an off-site commercial 
disposal facility. 

Process-related metals, acid brick, product, residues, 
and special materials generally have high 
concentrations of several contaminants, including 
technetium-99. By administratively deciding to 
disposition these materials off-site, the technetium- 
99 source term remaining in materials considered for 
on-property disposal is 11 7 grams. Of all materials 
contributing to this source term, the most significant 
contributor is concrete with a total 103 grams. In 
order to  further reduce the amount of technetium-99 
going into the on-property disposal facility, 
Alternative 2 includes scabbling the top inch of the 
three most contaminated concrete areas within OU3: 
the enriched uranium casting area in Plant 9; the 
uranium machining area in Plant 9; and the muffle 
furnace area in Plant 8. The removal and off-site 
disposition of this concrete would reduce the total 
amount of technetium-99 going into the on-property 
disposal facility to 59 grams, which is 44 percent 
below the 105 gram allowable mass limit. 

. .  .. 
- 

Under Alternative 2, most of the OU3 remediated 
materials would be permanently dispositioned in an 
on-property disposal facility, which would be 
designed and constructed in accordance with the 
relevant requirements of the Resource Conservation 
and Recovery Act and the Uranium Mill Tailings 
Remediation Control Act. As described in the OU2 
ROD, the facility would feature a multi-layer capping 



system, including a vegetative soil layer, a filter 
layer, a biotic barrier, a drainage .layer, and an 
infiltration barrier. The disposal facility would also 
feature a multi-layer liner that  would include a 
leachate collection system, primary and secondary 
liners separated by a leak detection system, and a 
low-permeability compacted clay layer. The.layers of 
both the  cap and liner would be separated by 
geotextile fabrics and high-density polyethylene 
(HDPE) and bentonite composites for added 
protection. The drawing on the right depicts a 
possible multi-layered capping and liner system for 
the on-property disposal facility. The disposal facility 
would prevent contaminant migration to  the air and 
surface water and is' modeled to protect groundwater 
for a 200- to 1,000-year performance period. 

Key elements of Alternative 2 are summarized below: 

Provide for unrestricted release of materials, a s  
economically feasible, for recycling, reuse, or 
disposal a t  a commercial landfill; 

Administratively disposition process-related metals 
and brick off-site because of the high 
concentration of COCs generally found in these 
materials; 

Remove identified material a s  necessary to 
achieve the  technetium-99 mass limit for on- 
property disposal and dispose of it off-site; 

Dispose of all remaining was te s  in the  on-pr.operty 
disposal facility (along with wastes  generated by 
OU2 and OU5); 

0 Treat materials, where required, to  meet the 
was te  acceptance criteria for the off-site disposal 
facility; 

Impose administrative controls through deed 
restrictions and access  controls; and 

0 Incorporate post-remediation activities that include 
long-term monitoring and maintenance of the  
on-property disposal facility and operation of a 
groundwater monitoring network to evaluate the 
performance of the on-property disposal facility. 

~ A summary of the  disposition paths for OU3 
. . * .  . . .. . .  .. . materials IS  presentea in tne table on tne top of 

page 11.  As shown  in this table, approximately 6.3 
million cubic feet of OU3 materials (not including 
product, residues, and special materials) would be 
disposed of directly in the  on-property disposal 
facility. Approximately 986,000 cubic feet of 
concrete and miscellaneous materials are not 
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ALTERNATIVE 2 MATERIAL DISPOSITION QUANTITIES (IN CUBIC FEET) 

contaminated and could be released, disposed of in 
a commercial landfill, or also included in the on- 
property disposal facility. Another 21 4,000 cubic 
feet is to be disposed of at NTS or an off-site 
commercial disposal facility. 

Implementation of Alternative 2 would rely- on 
coordination with other Fernald remedial actions to  
provide certain elements, including the on-property 
disposal facility, long-term monitoring, and security. 

Based on the projected construction period for the 
on-property disposal facility, it is assumed that a 
three-year window exists with remediation materials 
in interim storage pending construction of an on- 
property disposal facility. Once an on-property 
disposal facility is capable of receiving OU3 
remediation materials from interim storage and 
ongoing dismantlement projects, the movement of 
remediation material from interim storage to  the 
disposal facility would be prioritized to  reduce interim 
storage requirements. Once the disposal facility is 
available, remediation materials being generated by 
the ongoing dismantlement projects would be sent 
directly to  the on-property disposal facility for 
placement. 

Alternative 3 -- Selected Material Treatment and Off- 
Site Disposal 
The primary difference between Alternatives 2 and 
3 is the disposal location for OU3 materials. Under 
this alternative, all remediation materials would be 
dispositioned at .an off-site disposal facility. Key 
elements of the alternative are summarized below: 

Provide for unrestricted .release of materials, as 
economically feasible, for recycling, reuse, or 
disposal at a commercial landfill; 

Treat materials, where required, to meet the 
waste acceptance criteria for the off-site disposal 
facility; and 

Dispose of wastes in an off-site disposal facility if 
waste acceptance criteria are met. 

Like Alternative 2, 986,000 cubic feet of concrete 
and miscellaneous materials, which are not 
contaminated, could be released or disposed of in a 
commercial landfill. The remaining material (6.51 
million cubic feet) would be disposed of at NTS or an 
off-site disposal facility. 

Implementation of Alternative 3 would rely on 
coordination with other Fernald remedial actions to  
provide for certain elements, including the waste 
shipment facilities, and the fencing and security 
prescribed under administrative controls. For this 
alternative, any rail shipment of materials off-site 
would be coordinated with the rail shipments 
occurring for OU1. 

COMPARISON AND EVALUATION OF 
ALTERNATIVES 
To provide a basis for selecting the preferred 
remedial action alternative, each alternative is 
evaluated against specific U.S. EPA criteria. These 
criteria are described in the shaded box on page 12. 



The first t w o  criteria are "threshold" criteria, 
meaning that they must be attained if the alternative 
is to be considered further in the evaluation and 
selection process. The one notable exception is that 
waivers to  applicable or relevant and appropriate 
requirements (ARARs) can be obtained as long as 
protectiveness of human health and the environment 
can still be demonstrated. The next five criteria form 
the basis for the comparative analysis of viable 
remedial alternatives. These five are called "primary 
balancing" criteria because they are used to evaluate 
the relative tradeoffs among the alternatives that 
pass the threshold criteria. The last two  criteria are 
"modifying" criteria because DOE and U S .  EPA may 
modify the preferred alternative or select another 
response action based on comments received during 
the public comment period. 

Overall Protection of Human Health and the 
Environment 
This criterion addresses the means by which a 
potential remedy would reduce, eliminate, or control 
the risks posed by OU3 materials to  human health 
and the environment. The methods used to  achieve 
an adequate level of protection may include 
engineering controls, waste treatment techniques, or 
other controls such as restriction on the future use of 
the site. Total elimination of risk is often impossible; 
however, a remedy must minimize risk to ensure 
human health and the environment are protected. 

Under Alternative 1, all OU3 materials at the site 
would be stored without continued maintenance. 
Over the long-term, exposure of these materials to 
the weather would lead to  unacceptable releases to 
the environment. This alternative would not protect 
human health or the environment. Alternative 2 
would employ conservative design considerations 
from other engineered disposal facilities, including 
Uranium Mill Tailings Remediation Control Act 
standards and Resource Conservation and Recovery 
Act regulations, to  ensure the long-term performance 
of the disposal facility. These standards would 
require the use of multilayered capping and lining 
systems, the development of contaminant- and 
material-specific waste acceptance criteria, and the 
use of a design which ensures protectiveness for 
200 to 1,000 years. These design considerations 
would supplement the natural containment 
capabilities of the existing site geology to  ensure the 
long-term performance of the disposal system. 
Alternative 3 would also protect human health and 
the environment because all OU3 materials would be 
removed from Fernald and dispositioned off-site. 



Compliance with Amlicable or Relevant and 
Amropriate Requirements (ARARs) 
This criterion determines whether a selected remedy 
will meet all related federal, state, and local 
requirements. These requirements may specify 
maximum concentrations of chemicals that can 
remain at a site, specify design or performance 
requirements for treatment technologies, and impose 
restrictions that may limit potential remedial activities 
at a site because of its location. 

* Because of anticipated releases from ongoing 
storage, Alternative 1 would not comply with 
ARARs. Alternative 2 would comply with ARARs 
except those excluded upon receipt of a waiver from 
the U.S. EPA for the State of Ohio solid'waste 
disposal facility siting requirements. To be granted 
the waiver, the DOE would be required to adopt an 
engineering design for the facility which, when 
coupled with existing site geologic conditions, would 
attain a standard of performance that is equivalent to  
that required under State of Ohio solid waste 
disposal facility siting requirements. Alternative 3 
would comply with all ARARs. 

* 
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Short-Term Effectiveness 
This criterion evaluates the potential impacts of the 
alternative to workers, the public, and the 
environment. 

- - - - - - - 

I 

* 

I & .  . -  SB'$(l 
Alternative I presents no short-term impacts since 
no worker action would occur. Risks from 
radiological and chemical exposures from both 
Alternatives 2 and 3 are within acceptable levels. 
The most significant element of the short-term 
effectiveness of Alternatives 2 and 3 is the risk 
associated with projected injuries related to  
mechanical hazards. These risks are greater for 
Alternative 3 than Alternative 2 due to the greater 
number of manhours associated with weighing, 
certifying, and loading containers for off-site 
shipment. Additionally, the increased number of 
shipments off-site associated with Alternative 3 . 
raises the risk for potential accidents. The schedule, 
as shown below, illustrates the overlap of the final 
remedial action and the interim remedial action. This 
schedule is based on site remediation under a DOE 
budget scenario that would enable the completion of 
OU3 remediation in approximately ten years. 

I 

Lonq-Term Effectiveness and Permanence 
This criterion evaluates the ability of a potential 
remedy to  reliably protect human health and the 
environment over a long period of time after the 
remedial goals have been accomplished. 

I I I I I I I , 

Alternative 1 would present an unacceptable 
magnitude of risk remaining at Fernald and would 
provide the most limited amount o'f reliability and 
permanence. Long-term risks to  potential 
trespassers f rom uncontrolled storage of  

OU3 INTERIM ACTION 

ALTERNATIVE 2 
OU3 FINAL ACTION 

I ABOVE-GROUND DISMANTLEMENT 
I 

BELOW-GROUND DISMANTLEMENT I 

ON-PROPERTY DISPOSAL (84%) I 
I OFF-SITE DISPOSITION (1 6%) 1 

-ALTERNATIVE 3 -  
OU3 FINAL ACTION 

1 9 9 5  ROD 
APPROVAL 

2000 2005 

CALENDAR YEARS 

:OMPARISON OF SCHEDULES FOR THE ALTERNATIVES (ACCELERATED CASE ASSUMPTION) 



contaminated materials would exceed acceptable risk 
levels. Both Alternatives 2 and 3 achieve high levels 
of protectiveness and permanence. The 
implementation of Alternative 2 would rely on 
engineering and administrative controls to  ensure the 
long-term performance of the remedy and maintain 
the protection of human health and the environment 
over time. Long-term monitoring activities are 

. currently proposed by other approved remedial 
actions and would continue for OU3. For 
Alternative 3, the removal of all materials to off-site 
disposal locations would ensure the long-term 
protection of human health and the environment at 
Fernald. Under Alternative 3, no long-term 
requirements for continued administrative controls, 
surveillance, or maintenance would be necessary for 
OU3. 

Reduction of Toxicitv, Mobilitv, or Volume Throuqh 
Treatment 
This criterion assesses how effectively a proposed 
remedy will address the contamination problem. 
Factors considered include the nature of the 
treatment process, the amount of hazardous 
materials that will be destroyed by the treatment 
process, how effectively the process reduces the 
toxicity, mobility, or volume of waste, and the type 
and quantity of contamination that will remain after 
treatment. 

Alternative 1 would provide no reduction in 
contamin,ant toxicity, mobility, or volume. 
Furthermore, by placing all materials into permanent 
storage without continued maintenance, the mobility 
of the contaminants would increase over time and 
would lead to  eventual releases to  the environment. 
For Alternative 2, all mixed wastes to  be 
dispositioned off-site would be treated through 
solidification or encapsulation to  meet land disposal 
restrictions and would thereby reduce the 
contaminant mobility. Because all material would be 
dispositioned off-site, Alternative 3 would provide 
the greatest reduction of toxicity, mobility, or volume 
by treating the greatest quantity of material to  meet 
land disposal restrictions in comparison to  the other 
alternatives. 

lmplementabilitv 
This criterion addresses the relative ease or difficulty 
with which a remedy can be put in place. Factors 
affecting implementability include materials and 
services. 

Alternative 1 is the most readily implementable, 
since i t  requires no additional action beyond the 
implementation of the OU3 IROD. Because of the 
approval and construction of a site-wide on-property 

disposal facility for OU2 and OU5, Alternative 2 
would be easier to implement than Alternative 3. 
The construction of an on-property disposal facility 
is considered readily.implementable through the use 
of existing technologies and construction methods. 
Furthermore, under Alternative 2, a small portion of 
the OU3 materials would be dispositioned off-site, 
and would thus require truck transportation. For 
Alternative 3, implementation would require 
coordination with OU1 to transport OU3 material to 
the representative off-site disposal facility. This 
quantity to be transported off-site currently exceeds 
Fernald's shipping capacity. Considerable 
coordination would be required between DOE and 
various states and municipalities to  facilitate the 
transportation of such large quantities of materials. 
If schedule delays were to  occur to  the 
implementation of Alternative 3, the available 
capacity at current facilities or facilities yet to be 
constructed is . unclear. For these reasons, 
Alternative 3 is considered less implementable than 
Alternative 2. 

Cost 
This criterion includes capital costs for design and 
construction as well as projected long-term 
maintenance costs. The cost is considered and 
compared to the benefit that will result from 
implementing the remedy. 

Two methods are used to present costs associated 
with implementing each of the alternatives. As 
shown in the "Summary Table for the €valuation of 
Alternatives" on page 16, the first method illustrates 
the costs in current fiscal year (1995) dollars. In 
other words, if the entire cost of the alternative was 
paid during the 1995 fiscal year, then that cost 
would be considered to  be in current year dollars. 
However, because of inflation, work performed in 
the future will undoubtably cost more than work 
performed today. 

To account for this and the time value (or investment 
potential) of money, a second cost estimating 
approach is used, called present worth analysis. 
Present worth analysis calculates the amount of 
money that would have to be invested today to pay 
for the cleanup over the years of implementation. 

. The real interest rate applied in the present worth 
analysis is determined by the Federal Government's 
Office of Management and Budget to  be 4.8 percent, 
based on an investment interest rate minus the rate 
of inflation. 

No additional cost is associated with Alternative 1 
since no additional action would be required. 
Current estimates indicate that Alternative 2 would 
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cost $93 million in current year dollars, which is 
equivalent to  a present worth cost of $70 million. 
Due to the higher costs associated with off-site 
transportation and disposal, the cost of Alternative 3 
is estimated to  be $194 million in current year 
dollars. This equates to  a present worth cost of 
$1  50 million. 

State Acceptance 
State acceptance and/or concerns regarding the OU3 
RI/FS Report and Proposed Plan have been 
incorporated in the final version of those documents. 
Any additional concerns identified during the public 
comment period will be incorporated in the final ROD 
and responsiveness summary. 

Communitv Acceptance 
During the public comment period, interested 
members of the public can voice their opinion on 
which parts of the alternative they support, which 
parts they may have reservations about, and which 
parts they oppose. Public comments may be 
submitted in writing using the attached comment 
sheet, or verbally during the public meeting. 
Community ,acceptance will be assessed after the 
public comment period and will be addressed in the 
ROD. 

PREFERRED REMEDIAL ALTERNATIVE 
Based on the comparative evaluation presented 
above and summarized on page 16, U.S. EPA and 
DOE have identified Alternative 2,  Selected Material 
Treatment, On-Property Disposal, and Off-Site 
Disposition, as the preferred remedial alternative. 
This alternative calls for the release of certain items, 
such as equipment, tools, etc., to other DOE sites or 
as scrap material t o  the extent practicable. All OU3 
materials that remain at Fernald following the interim 
remedial action will be evaluated, based on material 
type and contaminant levels, to determine the least- 
cost disposition option. 

Alternative 2 is recommended because it provides a 
remedy which is reliable over the long term, is less 
costly, and is readily implementable. All short-term 
exposures from the preferred alternative are . -  estimated to  be within acceptable limits. Also, the- 
alternative would be in compliance with all ARARs, 
except those excluded upon receipt of a waiver from - the U.S. EPA for the State of Ohio solid waste 
disposal facility siting requirements. 

The DOE will continue to  assess the viability of 
emerging technologies to support the selected 
remedy in a more cost effective and equally or more 
protective manner. 

SUMMARY OF RISKS FOR THE PREFERRED 
ALTERNATIVE 
The proposed action was analyzed for potential 
health effects on the general public and workers and 
for general environmental impacts. Potential health 
impacts were analyzed for t w o  general types of 
receptors: remediation workers involved in the 
proposed action; and the general public. A n  
assessment of both radiological and chemical 
contaminants was performed to  support this 
summary. Both potential doses and risks were 
developed as estimates; dose represents the amount 
of exposure to  a contaminant that an individual 
ierei\ies, while risk is the affect sf :ha: dose an3 
equals the chance of additional cancer incidence. 
The potential risks to the general public, the workers, 
and the environment are summarized in the following 
sections. 

Health Effects: General Public 
For the general public, t w o  hypothetical receptors 
(an off-site resident and an individual along the 
primary transportation route) were assessed for 
radiological and chemical contaminants under 
maximum exposure situations. Based on this 
assessment, it is estimated that the total risk to each 
receptor, under the preferred alternative, is expected 
to  be lower than the EPA acceptable risk range of 
10' (one in ten thousand) to 1 O'6 (one in a million). 
The estimated risk to  the maximally exposed off-site 
resident due to  radionuclide inhalation associated 
with the preferred remedial alternative is about 
1.9 x loa, which represents a one in 530,000 
chance of additional cancer incidence. The risk due 
to  inhalation of chemicals is about 5.8 x l o 8  (one in 
17 million). These potential risks would be 
minimized by implementing a combination of 
engineering (dust suppression) and administrative 
(physical barriers) controls. 

- 

Risks to  the maximally exposed member of the public 
along the off-site transportation route are a result of 
direct radiation exposure and equal about 3.1 x lo-' 
(one in 320 million) for incident-free transport. 
Under a potential traffic accident, the risks to  the 
maximally exposed member of the public could be 
1.2 x lo-' (one in 8.3 million) chance of additional 
cancer incidence. These risks are below the EPA risk 
range and are, therefore, acceptable. 

Health Effects: Workers 
Potential, health impacts were analyzed for three 
types of Fernald workers: remediation workers 
involved in the loading, inspection, and movement of 
containerized material within the Fernald site 
boundaries; administrative support staff at Fernald 
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referred to  as non-remediation 
drivers who transport wastes 
facilities. 

workers; and truck conservative assumption that all contaminants within 
to off-site disposal OU3 concrete would become airborne as the 

concrete is placed in the on-property disposal facility. 
However, dust suppressants would be used to 

The dose to  the maximally exposed remediation 
worker as a consequence of direct radiation and 
inhalation of radionuclides is estimated to be 360 
millirem per year, which is 14 times below the safe 
limit for occupational workers of 5,000 millirem per 
year, as specified in DOE Order 5480.1 1. These 
occupational doses are based on a remediation 
worker standing one meter away from waste 
containers and piles while inspecting them for eight 
hours per day, 250 working days per year. For 
comparison purposes, an average individual in the 
United States receives a radiation dose of about 
300 millirem per year from natural background 
radiation, or about 2,300 times larger than that 
estimated for the proposed action. 

Based on the annual dose of 360 millirem and a 
ten-year schedule, the total project risk to  a 
remediation worker from radionuclides would be 
about 2.8 x l o 3  (one in 360). The associated 
chemical risk to  a remediation worker, based on 
inhalation, would be 9.8 x lo7 (one in a million) for 
the entire ten-year action. 

The non-remediation worker is an administrative 
worker who is located 300  meters from cleanup 
activities. Because of this distance, the annual dose 
of 0.01 millirem to non-remediation workers from 
inhalation of airborne radionuclides and direct 
radiation is considerably lower than the dose to the 
remediation worker, Based on a ten-year schedule, 
the total project risk to  a non-remediation worker 
would be about 6.6 x I O 7  (one in 1.5 million) from 
radionuclides and 6.0 x 10’ (one in 1.7 million) from 
chemicals. 

The third type of worker is a truck driver, who is 
conservatively assumed to transport every container 
destined for off-site disposal. The cumulative dose 
from radiological direct exposure for this maximally 
exposed driver is estimated at 2,200 millirem over 
the duration of the ten-year project. The associated 
total project risk for this truck driver is 1.7 x 
(one in 590). 

Because of worker protection including engineering, 
administrative, and monitoring controls that would be 
used during the preferred alternative, all exposures to  
the three types of workers would remain within 
acceptable levels. In addition, the risks from 
inhalation for both remediation and non-remediation 
workers may be overestimated by two orders of 
magnitude. These risks were calculated using the 

. .  
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control contaminants from becoming airborne. 

Another consideration when determining project risk 
to workers is mechanical hazards (industrial 
accidents) associated with site remediation activities. 
The number of accidents from on-property activities 
estimated from the preferred remedial alternative is 
approximately 15 injuries and less than one fatality. 
Mechanical hazards associated with transporting 
waste materials are estimated to  result in less than 
one injury to  members of the public and truck drivers 
combined. 

Environmental Effects 
The preferred alternative would produce overall 
positive environmental impacts because disposing of 
the contaminated material generated during the 
interim remedial action would reduce the potential 
for releases to  the environment. Also, cleanup 
activities would allow for the majority of the Fernald 
site to be returned to some form of beneficial use, 
like an undeveloped park. 

SITE-WIDE INTEGRATION OF REMEDIES 
Of the five operable units at Fernald, OU3 is 
chronologically the last to  issue a Proposed Plan for 
public comment. Each of the operable unit FS 
reports has provided a progressive evaluation of the 
projected Fernald site-wide remedy, using the best 
information available a t  the time, to predict post- 
remediation site conditions. This site-wide remedy 
incorporates the selected or preferred alternative for 
each operable unit, as appropriate. The intent of the 
analysis is to progressively monitor the interfaces 
among the operable units to  ensure that the final 
adopted site-wide remedy would be well thought 
out, would be cost effective, and would ensure the 
long-term protection of human health and the 
environment. 

The OU3 RI/FS Report includes an evaluation 
employing the preferred OU3 alternative in 
conjunction with the selected remedies for other 
operable units listed in the table on the top of 
page 18. 

Material with higher levels of contamination, deemed 
to represent the principal threat at the site, would be 
treated (if required) and shipped off-site for disposal. 
Material exhibiting lower contaminant concentrations 
distributed over a larger volume, termed a secondary 
threat, would be permanently disposed of at  the 
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REMEDIES ADOPTED TO COMPLETE SITE-WIDE ANALYSIS 

Fernald site in one central engineered disposal 
facility. 

The analysis of the adopted site-wide remedy 
performed for the OU3 RI/FS included a risk analysis 
of the post-remedial site conditions. The purpose of 
this risk analysis was to determine whether the site- 
wide remedy could ensure the long-term protection 
of human health consistent with the adopted land 
use objective of the undeveloped park, as 
recommended by the Fernald Citizens Task Force and 
included in the draft OU5 ROD. The adopted land 
use objective was that of attaining a cleanup level 
which protects the hypothetical recreational users 
and an off-site farmer. This risk analysis examined 
the long-term performance of the disposal facility 

. . 

and the potential risks to  future human receptors. 
The risks are due to  residual concentrations of 
contaminants remaining at the site in soil and 
groundwater following the certified completion of 
remedial actions at Fernald. 

The results of this risk analysis indicate that the 
adopted site-wide remedy would provide a maximum 
estimated risk to  a future recreational user of the 
Fernald site within the (one in a million) range. 
The maximum calculated risk to  a hypothetical off- 
site farmer located immediately adjacent to  the 
Fernald site for a 70-year lifetime would be within 
the 1 0 ’  (one in 100,000) range. 



In the unlikely event the projected administrative 
controls (i.e., continued federal ownership, deed 
restrictions, etc.) established to  maintain the adopted 
land use were to fail, the maximum incremental risk 
a hypothetical on-property farmer would receive from 
the post-remediation site conditions was in the IO4 
(one in 10,000) range. 

In completing the RI/FS for OU3 and the other 
Fernald operable units, DOE has acknowledged that 
uncertainties exist which may affect the course of 
remedial actions once field work is underway. 
Uncertainties can be managed by emphasizing 
conservatism for any assumptions made and by 
planning for additional data evaluation and 
assessment as the remedial actions are implemented. 
By acknowledging the existence of uncertainties, 
bounding assumptions on the conservative side, and 
planning for an iterative approach to  implementation 
of the remedial actions, DOE and Fernald 
stakeholders can move forward with the decision- 
making process. 

An artist’s rendition of the appearance of the site 
following implementation of the adopted site-wide 
remedy is shown below. The proposed engineered 
disposal facility is estimated to  be 4,300 feet by 800 
feet and range in height from approximately 40 to 65 
feet. The. size of the facility is based upon the 
consolidation of about 2.5 million cubic yards of 
contaminated soil and construction debris from all 
operable units, with Operable Units 1 and 4 
contributing a small portion of soil and debris. 

The overall conclusion of the evaluation completed 
for the adopted site-wide remedy was that, 
collectively, the selected or preferred alternative for 
each operable unit would provide for the protection 
of human health and the environment over the long- 
term (i.e., up to  or beyond 1,000 years). The 
evaluation further concluded that the adopted site- 
wide remedy would attain the adopted land use 
objective (i.e., restricted use of Fernald for industrial 
and recreational purposes) and provide for the long- 
term protection of the water quality in the Great 
Miami Aquifer. 

COMMUNITY PARTI C I PATI 0 N 
DOE encourages public participation in the selection 
of the preferred alternative for the cleanup of OU3. 
Members of the public are encouraged to  read and 
provide comments on the OU3 RYFS Report and this 
Proposed Plan. The OU3 RYFS Report describes the 
remedial action alternatives, based on field 
characterization, and describes the advantages and 
disadvantages of each alternative. 

A final remedy selection for the disposal of OU3 
materials will be made with consideration of 
stakeholder input. Based upon comments and 
information received, the preferred remedial 
alternative may be modified, another alternative 
identified in this Proposed Plan may be selected, or 
a new alternative may be selected. 

DISPOSAL FACILITY 
CONTINGENCY 

- 

ARTIST’S RENDITION OF THE FERNALD SITE FOLLOWING SITE-WIDE CLEANUP 

0000= 19 



The O U 3  public comment period will be open from 
- to - . Any changes to these dates will be 
announced in the local media and posted at the PElC 
(see the shaded box above). 

THE NEXT STEP 
Following the public comment period and associated 
public meeting, and assuming public acceptance of 
the preferred alternative, the DOE and U.S. EPA, 
with concurrence from Ohio EPA, will sign the OU3 
final remedial action ROD. The ROD will describe the 
selected action and will include a responsiveness 
summary that provides responses to comments 
received during the public comment period and 
demonstrates how the remedy was modified by 
public input. After the document is signed, a plan 
for performing the remedial design and remedial 
action will be prepared. Once the design is 
complete, the final remedial action can begin. 

This publication was printed on paper that is 
manufactured with at least 50 % reclaimed fiber. 
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COMMENT SHEET 

DOE is interested in your comments on the cleanup alternatives being considered in the 
Operable Unit 3 Proposed Plan, including the preferred alternative. Please use the space 
provided below to  write your comments, then fold, staple or tape, and mail this form. 
DOE must receive your comments on or before the close of  the public comment period 
on (?I, 1996. If you have questions about the comment period, please contact Gary 
Stegner, the DOE Fernald Area Office Public Information Director, at (51 3) 648-31 53. 

c 

Name: 

Address: 

City: Statelzip: 

Phone: 

MAILING LIST ADDITIONS: 

Please add my name t o  the Fernald Mailing List t o  receive additional information on the 
cleanup progress at the Fernald Environmental Management Project: 

YES- NO- 



_ -  

For More Information 
Additional information or related cleanup documents are available to the public at the following location: 

Public Environmental Information Center 
JAMTEK Building 

10845 Hamilton-Cleves Highway 
Harrison, Ohio 45030 

phone: (51 3) 738-01 64 
fax: (513) 648-3081 

Name 

Address 

Mr. Gary Stegner 
Public Information Director 
DOE Fernald Area Office 
U.S. Department of.Energy 
P.O. Box 538705 
Cincinnati, Ohio 45253-8705 

Note: The final version of this 

Proposed Plan will have a postage 
prepaid comment response sheet. 



c 
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September 11, 1995 

GLOSSARY 

Accessible Metals - a material category comprised of structural steel and steel decking which has 
large accessible surface areas and thichesses greater than 1/4 inch. The surface of accessible metals 
can be decontaminated, using physical surface decontamination techniques, and subsequently surveyed 

- the elimination of hazards through administrative means, such as 
, record-keeping and assessments. Administrative controls are not intended 

to physically stop individuals from entering hazardous areas or to remove hazards. 

Amended Consent Agreement - an agreement between the US EPA and DOE to establish a procedural 
framework and schedule for developing, implementing, and monitoring appropriate response action at 
the FEMP in accordance with CERCLA, the NCP, and US EPA guidance and policy. The procedure 
and schedule were ori 
Agreement also establ 
RODS, for each of th 

eloped in 1986 and were modified in 1991. The Amended Consent 
requirements for preparing RUFS documentation, including PPs and 

MP operable units. 

- Requirements, including cleanup 
standards, standards of control, and other substantive environmental protection requirements and 
criteria for hazardous substances as specified under federal and state laws and regulations that must be 
met when complying with CERCLA. 

Backmound Radiation - the radiation in the natural environment, including cosmic rays and radiation 
from naturally radioactive elements, both 
of the radiological and all of the inorganic co 
measurable concentrations in all enviro 
con taminant varies from point to point wi 

ide the bodies of humans and animals. Many 
present at the FEMP naturally exist in 

concentration of each 0 
Baseline Concentration - an estimated concentration that represents a background level for an analyte 
in a material based on sampling data and literature values. 

Bulked Material Volume - the anticipated total volume of a material and the container required to 
transport the material off-site for disposal. The total volume is de 
corresponding unbulked volume by a bulking factor. The bulking 
originally developed in the OU3 Proposed Plan-Environmental Asses 
Action, and they were periodically updated during preparation of thi 
Material Volume. 

tiplying the 
for this RIPS were 

r Interim Remedial 
. See also Unbulked 

Characteristic Waste - a waste material which exhibits a hazardous characteristic and therefore 
requires management in accordance with RCRA.Section 3008(h) and other applicable statutes. A 
characteristic waste remains hazardous only as long as it exhibits the hazardous characteristic. 
Characteristic wastes mixed with other hazardous materials are considered hazardous waste if they 
still exhibit the characteristic after being mixed. 

Complex - a set of components, grouped by location, scope of work required, and/or 
dismantlement, to be remediated under one or more design documents. 

Component Ithe_smallest-physically-distin~-~t -that-is-being-considered-separately -in-the 
development and implementation of the remedial action, including (but not limited to) buildings 

-op-(including equipment and machinery inside), pads, roads, pipinghtilities and pondshasins. 

G- 1 9/7/95 10:35 p.m. 
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ComDonent Categorv - one of eleven possible classifications used to categorize components for data 
collection purposes, such as development of remedial action objectives or ARARs. Each component 

enacted in 1980, CERCLA mandates the development of organizational structure and procedures to 
respond to releases, or threats of releases, of hazardous substances or pollutants/contaminants. 
CERCLA was amended in 1986 by the Superfund Amendments and Reauthorization Act, which made 
CERCLA applicable to federal facilities. 

- an analysis of the residual risks to 
te after completion of remedial activities. 

the impact of each operable unit on the FEMP’s total residual 
cleanup levels as needed to meet US EPA decision-making 

criteria. 

Concrete Core - measurements of contaminant depth profiles obtained through repeated grinding of 
exposed concrete surfaces. 

Consent Ameement - see Amended Consent Agreement. . . 

Consent Decree - see Stipulated Amended Co 

Constituent of Concern CCOC) - chemical 
operable unit that pose a risk of cancer or other adverse effects to human health and the environment 
as a result of exposure to the contaminants. 

gical contaminants present within the 

Constituent of Potential Concern (CPC) - a chemical or radiological contaminant that is known to be 
present within an operable unit prior to characterization. If, through characterization or site 
investigation, the contaminant is shown to exist in concentrations OF 
or at levels which pose a risk of cancer or other adverse health effec 
re-classified as a constinient of concern. 

Contamination Collection Point - sumps, pits, ditches or runoff po 

higher than background, 
ntial receptors, then it is 

unknown solids. 

Corrective Action Management Unit ~CAMU) - a contaminated area of land, consisting of several 
solid waste management units, that is defined as a single unit for remediation and waste management 
purposes. 

DisDosal Cell - a facility equipped with engineering controls to meet requirements ne 
disposal of materials. 

- Dose - the amount of exposure to a contaminant absorbed by body tissue. For radiologi 
contaminants, dose is generally measured in rem (Roentgen equivalent man), which 
relative biological damage due to the type of radiation involved. Since the dose received from the 
FEMP is relatively small, millirem (mrem) is generally used to express dose instead of rem. One 
mrem is one one-thousandth of a rem. 

G-2 9/7/95 10:35 p.m. 
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GLOSSARY; (Continued) 

Drum Eauivalent - the amount of material required to fill a 55-gallon drum. This measurement is 
commonly used when referring to waste storage or shipment. 

- a process area in which acidic or caustic substances were not used; therefore, 
e not expected. See also Wet Process Area. 

- the elimination of hazards through mechanical means or process design; 
apparatus and/or mechanisms which physically prevent entry, minimize hazards, or create some kind 
of barrier. 

Federal Facilities Compliance Agreement - an agreement between the US EPA and the DOE 
pertaining to the FEMP to: (1) ensure compliance by DOE with existing environmental statutes and 
implementation of re&%@, to include the Clean Air Act, RCRA,. and CERCLA at the FEMP; and 
.(2) to ensure environmmt&hpacts ............... associated with past and present activities at the F E W  are 
thoroughly investigated .:.:.:3 mi ..:c:* appropriate remedial response action is taken as contemplated by 
CERCLA. :.:,:,:.: ............ .......... :.:.:.:.: .......... .:.:.:.:. .::.:.:.:; 

.:.:.:.. .......... ........... .:.:.:.:.:.. 
.:.+.::::::;<::: ..... ..::w; .:.. 

Free Release - the release of materials, for unrestricted use, from DOE control to a non-DOE 
controlled environment. All free release materials must meet release criteria set forth in Nuclear 
Regulatory Commission Regulation 1.86 and DOE Order 5400.5. 

Hazard Index a - an index used as a 
unacceptable noncqcinogenic toxic effects. 

Hazard Ouotient (HO) - the ratio of a chemic 
reference dose set by US EPA. 

otential for contaminants to present 
. .  

or potential dose via one pathway to a 

Hazardous Waste - a wastematerial exhibiting the characteristics of ignitability, corrosivity, 
reactivity, or toxicity or listed in 40 CFR 261, "Protection of EnvironmentBolid WasteRCRA" or 
identified in applicable state regulations. 

Hazardous Waste Management Unit (HWM 
waste is placed, or the largest area in which2ere is significant likelhod of mixing hazardous waste 
constituents in the same area. Examples of hazardous waste manage&nm&its include a surface 
impoundment, a waste pile, a land treatment area, a landfill cell, an &inerator, a tank and its 
associated piping and underlying containment system, and a contain&%torage area. 

- a contiguous area o&dnd:::q or in which hazardous 

High-Level Radioactive) Waste - highly radioactive waste material that results from the reprocessing 
of spent nuclear fuel, including liquid waste produced directly in reprocessing and any solid waste 
derived from the liquid, that contains a combination of transuranic waste and fission products in 
concentrations requiring permanent isolation. The waste material at the FEMP is not classified as 
high-level waste. 

Holdup Material - feed stock, intermediate product material and process residual materi 
in and on process areas (Le., clinging to the surfaces of the various pumps, pipes, vess 
equipment surfaces) as a result of production activities. 

G-3 
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Hot SDot - a localized source of radiation or radioactive material. The radiation levels of hot spots 
exceed the radiation level in the general surrounding area by more than a factor of 5 and are greater 

em per hour on contact. 

- a material category comprised of non-process piping, equipment in non-process 
process equipment, conduit/wire, electrical fntures , miscellaneous electrical 
r miscellaneous metals. These materials have surfaces which cannot be easily 

decontaminated or surveyed and are thus considered inaccessible. 

Incremental Lifetime Cancer Risk - a numerical value.representing the risk of cancer incurred by 
receptors during their lifetimes (generally estimated at 70 years). 

edy that may be conducted prior to issuance of the linal Record of 
to human health and the environment. In this report, the term refers 
ement and interim storage (or limited off-site disposal) of all . to the decontaminati 

Operable Unit 3 ab 

Intrusive SamDle - a sample that is collected by disturbing the surface of the medium from which the 
sample is to be collected. An example would be chipping concrete off a block, drilling through 
wood, or digging into the ground. See also Non-intrusive Sample. 

ow-grade improvements. 
. . . . . . . . .. .. 

IsotoDe - a variation of an element that has 
protons) but a different weight (a greater 
element may have different radioactive behavi 

Land DisDosd Restriction - a RCRA progr 
and requires treatment of wastes to promulgated treatment standards. 

c number (i.e., the same number of 
ns). ’ Different isotopes of the same 

are generally”unstab1e. 

cts land disposal of RCRA-regulated wastes 

Lavdown Area - a cleared area located near a job site used to place materials from dismantlement 
operations for immediate further handling. Some of these materials, for example, may be placed in 
containers and eventually transferred to a staging area. 

Leachability - the solubility of a contaminan t in liquid (e+, rainw 

Legacy Waste - the inventory of waste that was generated during 
Legacy waste includes containerized LLW, hazardous waste, mix TSCA waste (e.g., 
asbestos andor PCBs). All materials generated after 1989 that are similar in nature to production 
waste (e.g., Safe Shutdown wastes) will be managed in the same manner as legacy waste. 

tion years (1952-1989). 

Loose Solids - granular or particulate material, either containerized or randomly accumulated in a 
component , with variable moisture content. 

Low-Level (Radioactive) Waste CLW) - waste that contains radioactivity and is not 
high-level waste, transuranic waste, spent nuclear fuel, uranium mill tailings, mixed 
byproduct material as defined in Section lle(2) of the Atomic Energy Act, as amend 
Order 5820.2A, Radioactive Waste Management. At the FEW, LLW is defined as 
waste that cannot be classified as high-level waste, spent nuclear fuel, transuranic waste (or containing 
transuranic nuclides in concentrations lower than 100 nanocuries per gram), uranium mill tailings, or 

9/7/95 1035p.m. 
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GLOSSARY (Continued) 

mixed wastes. The DOE, Nuclear Regulatory Commission, and US EPA share responsibility for 
managing LLW. 

a 
- uranium and thorium products which have retail value. 

solids and liquids generated through D&D operations, including recoverable material, 
rial and waste. 

ME?.rer;..! C.regorJI - m e  c!f ten possit?!e c!assifcah!s of xE2terids wit& O K .  Ezdi C2tegoi-y F A :  
be further defined according to the type and level of contamination within the material. Potential 
treatment and disposal options for each material will be evaluated at this 1evel.except for Category J, 
which will be dispositioned off-site as part of a removal action. Examples of mate,rial categories 
include brick, concr ted ACM and non-regulated ACM. 

Ize, ‘shape and packaging of materials following completion of D&D; 
laced in interim storage pending issuance of the final ROD for OU3. 

Material DescriDtion - one of 83 possible types of material found within OU3. Each’material 
description falls into one of ten material categories. 

Mixed Waste - waste containing both radioactive and hazardous components as defined by the Atomic 
Energy Act and RCRA, respectively. 

ering basic government policy on 
PA is to ensure federal agencies consider the 

011s. Operable Unit.4 has issued an , 

its FS/PP, which evaluates the cumulative Environmental Impact Statement (EIS), in 
environmental impacts associated with the implementation of remedial actions for all five of the 
FEW operable Units. The RUFS and PP for Operable Unit 3 are written to tier off the Operable 
Unit 4 FS/PP-EIS, integrating NEPA values to examine the environmental impacts of implementing 
the final remedy selected for Operable Unit 3. 

a .  

S EPA’s procedures 
es of hazardous 

National Priorities List (NPL) - US EPA’s list of the most serious uncontrolled or abandoned 
hazardous waste sites identified for possible long-term remedial action under CERCLA. The list is 
based primarily on the score a site receives from the Hazard Ranking System. EPA is required to 
update the NPL at least once a year. The FEW was added to the NPL in 1989. 

. .. 
Non-intrusive S’hDle - ’a sample that is obtained without penetrating or disturbing th 
sampled. 

F d  roofs, refractory (fire brick and insulating brick) materials, ceiling demolition, 
Nonremlated Asbestos Containing Material (AChQ - a material category comprised 

feaeWblCThese materiils are non-ffia.61~iKtheyd~hhaveloose asbestos fibers. See also 
Regulated Asbestos Containing Material. 

- 

G-5 9nl95 10:35 p.m. 
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GLOSSARY (Continued) 

ODerable Unit COU - as defined in the NCP, and adapted by the 1991 Amended Consent Agreement, 
operable units are defined based on several criteria, including geographical location, the potential for 

s to be applied to remediation, similar media types and similar contaminant types 
are five such operable units at the FEW; in addition, a. Sitewide, Comprehensive 
established to ensure that the remedial actions selected for the other operable units 

. 

f human health and the environment. 

. Painted Light-Gauge Metals - a material category comprised of ductwork, louvers, metal wall and 
roof panels, and sheet lead, and other painted metals less than 1/8 inch thick. Metals in this category 
are assumed to be painted with lead-based paint or, in the case of lead sheeting', to be made of lead 
themselves. 

Picocurie - a unit 
transformations in 

' FEW, radioactivi 
Curie, or 2.2 tr 
unit volume, such as 
per gram @Ci/g). 

radioactivity that expresses the rate of .spontaneous, energy-emitting 
atoms.' One curie is'37 billion transformations per second.' At the 
measured using the picocurie @Ci), which is one-trillionth of a 
minute. Picocuries are often expressed in units related to a liquid 

;per liter @Ci/L), or related to a solid mass unit such as picocuries 

Post-Remediation Constituent of Concern - those constituents of concern, present in OU3 materials, . 
which would potentially exceed an incremental lifetime cancer risk of 1 x lod or exceed a hazard 
quotient of 0.2 if they were to leach into the 

Post-Remediation Source Term - predicted to 
of remedial activities. 

PrinciDal Threat - FEMP wastes that have 
substances. These wastes are to be treated and transported off-site for disposal. See also Secondary 
Threat. 

of a constituent of concern following completion 

oactive and/or hazardous 

Process Area - a distinct set of materials and equipment within a component where a particular 
chemical process was conducted. Each process area is assumed to 
contaminants, where the location of maximum surface level and/or d 
the types of contaminants, dictate treatment options. A single comp 

rm composition of 
kontamination, along with 

ontain multiple process 
areas. 

Process Knowledge - information obtained during review of a facility's processing records and/or 
interviews with long-term plant personnel. This infonnation includes (but is not limited to) process 
che&stry, history of accidents/spills, maintenance chemicals/materials, or other uses of the process 
vessels or work space. 

Process-Related Metals - a material category comprised of process equipment, electri 
not included in the Inaccessible Metals material category, and process piping which are 
highly contaminated and to contain holdup material. 

Production Area - as defined in the Amended Consent Agreement, the OU3 Producti 
of production-associated facilities and equipment, including (but not limited to) all structures, 
equipment; utilities, drums, tanks, solid waste, waste, product, thorium, effluent lines, K-65 transfer 
line, wastewater treatment facilities, fire training facilities, scrap metal piles, feedstocks and coal pile. 

G :\CRU3RIFSWASER\GLOSSARY G-6 9/7/95 10:35p.m. 
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More simplistically, the Production Area is all above- and below-grade improvements, and includes 
production-associated buildings, equipment and facilities as well as administrative buildings (e.g., the 

ding, the Service Building, and the Health and Safety Building) that were used to 

a 
tion but in which actual processing did not take place. 

- production waste products currently stored on-property . 

Proiosed Plan PP)  - the Proposed Plan for Remedial Action presents the preferred remedial 

preferred alternative is identified based on the outcome of the FS, but may be reconsidered or 
changed altogether depending on the nature of public comments. 

a!p=.&.re i&,?tif;.d fc: 2 site (cr c,-er&,5!e .&"&) fer pb!ic i&.:cw z d  %TUZ&iit i;.LirI;OS& 

Radionuclide - a radi 
which can be man- 
pollutants, and are 

Receptor - a person, ' 
cause health problems. 

ement characterized according to its atomic mass and atomic number 
occurring. Radioisotopes can have a long life as soil or water 
otentially mutagenic effects on the human body. 

plant exposed to cancer-causing agents or toxic agents which may 

Record of Decision (ROD) - the ROD for a site (or operable unit) documents the remedy selected for 
cleanup and environmental restoration. 

- a ROD which accelerates the cleanup 
otential contaminant release into the 

environment. The IROD calls for dismantlement of all OU3 facilities, including 
former uranium processing buildin port structures, utilities and identified ponds 
and basins. Essentially, all above- and below-grade improvements will be removed. Disposition and 
applicable treatment of these materials will be determined through issuance of the final ROD. 

a 
Recoverable - any material with some inherent value which can either be re-used as it is (whether 
contaminated or not) or can be recycled for restricted or unrestricted use. 

Recvcle - the application of a treatment process to modify a materi 

Regulated Asbestos Containing Material (ACM) - a material cat 
ductwork insulation, and personal protective equipment which 
either the material matrix is potentially friable ACM (e.g., insulation) or, in the case of personal 
protective equipment, became contaminated with asbestos fibers during asbestos abatement activities. 
The copper scrap metal pile is included in this category because most of the material is copper 
conduit covered with a coating that contains ACM. See also Nonregulated Asbestos Containing 

. Material. 

~ Remedial Action - a series of cleanup activities that is consistent with the final rem 
completion of the RYFS process and signature of the ROD. The remedial action 
remedial design. 

Remedial Design - the technical analysis and procedures that followtheselection of a site remedy, 
resulting in a detailed set of plans and specifications for implementation of the remedial action. 

G-7 oocE(Bsz 9/7/95 10:35 p.m. 
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Remedial InvestigatiodFeasibilitv Studv T]Rt/FS) - two reports that are usually developed 
concurrently. The RI is conducted for collection of data and site characterization to determine the 

al action and support the evaluation of remedial alternatives. The FS is conducted to 
tives of the response action, develop remedial action alternatives, and undertake an 
and detailed analysis of the alternatives. For Operable Unit 3, the RVFS is being 

ingle document since the ROD and subsequent modification of the RI/FS Work Plan 
udes much of the content normally presented in the RI and FS documentation. 

Remediation Waste - all solid and hazardous wastes, and all media (including groundwater, surface 
water, soils and sediments) and debris which contain hazardous wastes'or which themselves exhibit a 
hazardous waste characteristic, that are managed for the purpose of implementing corrective action 
requirements under 40 CFR 264.101 and RCRA Section 300801). For a given facility, remediation 
wastes may originate 
implementing RCRA 

Removal Action 
environment, inc 

within the facility boundary, but may include waste managed in 
3004(v) or 30080 for release beyond the facility boundary. 

essary to mitigate an immediate threat to human health and the 
ecessary to monitor, assess, or evaluate the threat. , 

. 

Resource Conservation and Recoverv Act. as amended CRCRA) - legislation which establishes safe 
and environmentally acceptable management .practices for specific wastes. RCRA requires strict 
"cradle to grave" control, documentation and proper management of hazardous wastes. At the 
FEW, these requirements are integrated w 
management approach. 

Restricted Re-use - further use of a radioa 
modified purpose. 

a comprehensive environmental 

ted material for its original purpose or a 

Restricted Release or Recvcling - a recoverable material to  which some form of treatment or 
processing was applied that left some radioactive contamination, thus requiring the material to remain 
h d e r  continued DOE control (such material may be used for shield blocks or waste containers). See 
also Unrestricted Release or Recycling. 

Re-use - further use of a.material for its original purpose or a modi 

&k - the conversion of a dose value to an expected effect on liv 
Under CERCLA, risk is generally meant to indicate the probabil 
result of the dose. 

is reported as a risk. 
health effects as a 

Risk Assessment -.Qualitative and quantitative evaluation of the risk posed to human health and/or the 
environment by the actual or potential presence and/or use of specific pollutants. 

'Safe Shutdown': a FE& program, also known as Rkrhoval Action No. 12, which pt@vi+?s$f$nning, 
engineering and program control for the proper disposition of all uranium products ahd @process 
hold-up materials, excess supplies, chemicals and associated process equipment. The prdgram is also 
intended to ensure the proper characterization, emptying, and isolation of utilities for thef&jority of 
existing previously operated, production-related equipment. 

:<<<<q ,..,. . A.,..,..... > ..,. y., 

. ,..,..,..,. v ,... 
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, Secondaw Threat - wastes that have low concentrations of radioactive and/or hazardous substances. 
These wastes will be disposed in an on-property disposal facility. Some of the wastes may require 

. r to disposal so that they meet waste acceptance criteria. See also Principal Threat. 

- the further subdivision of the ten OU3 material categories based on regulatory 
characteristics. 

Solid Waste - non-liquid, non-soluble materials, ranging from municipal garbage to industrial wastes, 
that C Q F ~  scmplex md soEethes ba7ardoix substmce-s. S~!id wstcs &o kc.!nde sewage 
agricultural refuse, demolition wastes, and mining residues. Technically, solid waste also refers to 
liquids and gases in containers. 

- a waste management unit from which hazardous 
e of whether the unit was intended for hazardous or solid waste 
to any associated area of a facility that has become contaminated 

with hazardous wast 

Source Term - the estimated mass of a contaminant present in a material. For OU3 materials, source 
term is calculated by multiplying the contaminant mass by the concentration of the contaminant in the 
material. 

tituents as a result of routine and systematic releases. 

Staging Area - a temporary holding area established within a construction boundary by a remediation 
subcontractor for the transfer of containers and 

Stipulated Amended Consent Decree - an 
conduct all or part of the cleanup action a 
are polluting the environment; or otherwise comply with OEPA-initiated regulatory enforcement 
actions to resolve the contamination problem at the FEW. 

en DOE and OEPA which states DOE will 
, cease or correct actions or processes that 

Surface Decontamination - the reduction of existing surface contamination levels, thereby reducing 
direct exposure potential, as well as reducing available sources for air- or water-borne contamination. 

Toxic Substances Control Act (TSCA) - legislation that enables the 
substances, such as PCBS, dioxins, and asbestos, by requiring that 
the environment be tested. TSCA also regulates the release of che 
necessary. 

to control chemicals and 
new materials entering 
substances when 

Transuranic Waste - without regard to source or form, waste that is contaminated with alpha-emitting 
transuranic radionuclides with half-lives greater that 20 years and concentrations greater that 100 
nanocuries per gram at the time of assay. Transuranic also refers to an element with an atomic 
number greater than that of uranium. The transuranic .waste at the FEMP exists in concentrations less 
than 100 nanocuries per gram and is, therefore, included in the low level waste class 

Treatment Residuals - concrete chips, sludges, decant liquid, decontamination liquid, 
materials resulting from treatment of remediation waste. 

Turnover A m t e m p o r a r y  h ~ l ~ ~ - ~ ~ ~ w ~ c h - d i s - ~ t l e m e r i t - ~ ~ t e ~ ~ s - ~ - e - ~ - ~ - f e ~ - ~ - t o - a -  
staging area, depending on the disposal or recycling option identified for the material. 

. 
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Unbulked Material Volume .- the volume of a waste material in its smallest reducible form without 
continuous physical manipulation to maintain its size. Unbulked volumes are used to estimate the 

ace required for OU3 materials in the on-property disposal facility. See also Bulked 

- the release of materials for unrestricted use to a non- 
envlronment in accordance with NRC Regulation 1.86 and DOE Order 

5400.5. See also Restricted Release or Recycling. 

- Waste - any material which is not being recovered or recycled. 

Waste Acce~tance Criteria WAC) - a set of specifications and conditions under which disposal 
facilities can accept 

. radiation levels and 
e criteria include (but are not limited to) packaging, external 

Waste Stream - the to 
plants that are burned 
stream. " 

homes, businesses, institutions, and manufacturing 
ed of in landfills, or segments thereof such as the "residential waste 

Wet Process Area - a process area where acidic and caustic substances were used, which created 
potential corrosive conditions. See'also Dry Process Area. 

..... 
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EXECUTIVESUMMARY I 

Unit 3 (OU3) at the Femald Environmental Management Project (FEW). OU3 was defined in the 1991 

Amended Consent Agreement (ACA) between the United States Department of Energy (DOE) and the 

lJnit& states Envimnmental PrOteCti@Il Agency (us FP-!!* m c  RZFS kt!rt fQUQWS I decisica 

documented in 

dismantle (D&D) all 

3 Record of Decision for Interim Remedial Action) to decontaminate and 

structures associated with OU3 at the FEMP. The scope of the OU3 

on summarizing the OU3 field investigation findinps and evaluations 

related to dispositioning the resulting D&D materials. This document also highlights the integration of 

ongoing FEW activities with these evaluations by providing status of removal actions, ill- the 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I1 

relationship of this W S  to the OU3 interim remedial action, and identifying integration points with 12 

other operable units. 13 

As a result of the original FEMP mission to and thorium products for national defense, 14 

tde site structures and environmental with radiological and chemical ls 

. Constituents. Decreasing demand for site products in the late 198Os, coupled with increasing 16 
a 

environmental concern about-the impact of the FEMP on the environment led DOE to shut down 

production and refocus site activities on environmental restoration. 

PI& for each of five operable units were specified by-the 1991 

former production facilities, structures, equipment, and waste and p 

site activities, was scheduled last in the sequence, because it was 

OU3 process to develop cleanup plans, it was determined that the structures comprising the operable unit 

17 

for developing cleanup 18 

entories remaining from 20 

created. Early in the 21 

ch was defined as the 19 

22 

had no defined future use or value for future use and could be decontaminated anddismantled. This 23 

24 

25 

formal decision to D&D the structures was developed by the OU3 ROD for Interim Remedial Action 

(IROD) (DOE 1994a), which was an additional cleanup plan not envisioned by the A 

Due to the unique attributes of OU3, a number of streamlining approaches, resulting m 

scope, were possible and were subsequently pursued with the US EPA and Ohio EPA. These included 27 

28 elimiaing a stand-alone baseline risk assessment, incorporating the initial screening of alternatives 

document ~ i n t o - t h e ~ ~ S , ~ a n d ~ w m b i n i n g - t h e R l a n d F S - ~ ~ - ~ ~ ~ ~ s ~ l e ~ ~ ~ d ~ e ~ . - ~ ~ ~ ~ ~  -e- efforts'complemented streamking approaches that were employed in the field investigation portion of 30 
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the program (documented in the OU3 RVFS Work Plan Addendum [WPA] and the WPA modification) 

ted in the submittal of a RUFS Report six and eleven months in advance of the original 

schedules for the separate reports. 

ecision to decontarmnate * and remove the OU3 structures allowed the elimination of this scope 
from consideration and evaluation in the OU3 RVFS Report. The IROD also allowed DOE to initiate 

remedial action and accelerate D&D activities for OU3 facilities and structures at least three years ahead 

of the 1991 ACA 

Additional str OU3 RVFS Report resulted from the continuation of current programs 

established to dispos of the waste streams from the site. These disposition activities continue 

beyond the final ROD for OU3 and do not require reevaluation in the OU3 RVFS Report. For example, 

"legacy wastes" have been, and will continue to be, expeditiously dispositioned off-site under a previously 

approved removal action. A total of fourteen removal actions have been initiated for OU3 to mitigate 

threats to human health and the environment. S f the fourteen are considered complete; three others 

will be complete in the near term; the r (Removal of Waste Inventories, Safe Shutdown, 

Improved Storage of Soil and Debris, and .-,,, al) are "progfammatic" in nature, applying 

to OU3 as a whole, and representing activities that will Continue for some time beyond the OU3 final 
ROD date. The scope of these activities will be incorporated into the OU3 final ROD and subsequent 

.%"I..... 

remedial action documents to integrate all OU3 action scopes. 

CHARACTERIZATION OF OU3 

The sampling and analysis activities undertaken during the OU3 field on program are discussed 

by the document, as are modifications to the program. The "hot methodology of the field 

program was used to gather radiological and chemical contamination data from the highest contamhated 

areas in each component process area. These data are used to conservatively estimate overall 

CO- * 'on (types and mass) and conramhated media masses, when coupled with 

(mate- of construction, weights, and voiumesj collected for the operable unit. 

the alternative development and,evaluation processes of the feasibility study, which 

half of the combined document. 

Data on the physical aspects of the operable unit were collected during the OU3 remedial investigation 

and are s Jd in the report. OU3 is comprised of 233 buildings, structures and associated 

facilities. These contain over nine million cubic feet (-450,OOo tons) of material. Nearly 80 percent 

G\WAYDREXECSUMM.IOT Es-2 9/08/95223 hm. 
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of the volume and weight of these materials are concrete-like materials or steels (60 percent asphalt, 

nry, and transite) and (20 percent structural steel, piping and equipment). Another ten 

ory material (Le. product, thorim, and drummed wastes), which was either in inventory 

operations ceased or has been (or will be) generated as a result of risk reduction and 
safe shutdown activities prior to the final remedial action. A significant portion of the final ten percent 

of material is bulk material (excavated soils, a coal pile, gravel, rock salt and sand). These latter types 

of material (inventory and bulk material) are not considered part of this RUFS, since they are either being 

dispositioned as part , approved programs ( imren tory ) ,  are not wastes (bulk material), or are 

actually considered r operable unit decisions (soils). 

The data obtained fro ' ed in this document for use in 

decision-making. Chemical and radiological data resulting from the field program are presented in the 

RUFS Report in several manners and lewels of detail: initially as raw data, demonstrahg the range of 

information collected for OU3; on asis, to gain an understanding of the types of 

CO mmimnts present in OU3 materials; as data around specific structures (i.e, components), 
to facilitate an understanding of co with individual structures; and by media, to 

allow consideration of material 

erimtion are e v a l d  and 10 

11 

1 3 .  

14 

Is 

16 

Ninety-four percent of OU3 concrete, the single largest material type is Ullcontaminated . T h e  17 

c o m  ' 'on within the remahing material ranges from minimaliy contamiwed, in many administrative 

and support facilities, to highly contaminated in former production amkpmap-related .... . . . areas. Consistent 

with expectations based on the former production mission at the site, @...f$.&the x<v,.w ,.,.$$ highest levels and most 

ntamimion are extensive co- 

associated with residual material remaining in piping and equipment. As mentioned above, this primary- 

risk material is being removed and disposition& as part of approved, on-going programs and is not part 

of the evaluation process in this report. 

<.:.:. 

. .on is associated with uranium. The highest le& 
.:.:9,:> 

:<.&qX<. 

Techuetium-W (a trace impurity in recycled uranium) and thonum-230 (an 

concentrates processed at the site) levels are also significant. Technetium-99 is a concern 
detected in over 70 percent of all samples and is relatively mobile in the environment. 

a concern because it presents a potential inhalation risk during remedial activities. Secondarily, there are 

isolated instances of chemical commination that result in a limited amount of OU3 materials (163,000 

cubic feet) being considZE&ZGixed waste. A~~f-thEGiEXT%G5(50~OOCFEbiFfG3 ) E b i i G r  

25 

26 

27 

28 

29 

30 
- 
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characterized as such because T U P  analytical results exceed regulatory limits. The remainder has been 
mixed waste based on conservative interpretation of analytical results. 

radiological data colleaed from the field program were used in conjunction with other 

constituents of concern (COCs). A total of 60 COCs was identified for OU3 based on 

comparisons of results to regulatory and safety screening criteria. For each of the 60 COCs, a source 
tern, or total mass is calculated using information on the concentmions of the COC in the different 

materials andthe materials in OU3. This process is relatively involved, given the 74 

different material requiring individual approaches for source term estimation. The source 
tenns, combined with on options dehed in the remedial alternatives, are utilized as a basis for 

estimating potential acts of the OU3 materials on human health and the environment. 

To support.the development of media-specific alternatives by the feasibility study, the numerous OU3 

materials are grouped into ten distinct material categories based on similar inherent properties and 

configuration. These categories are further su&ded into segregation categories based on regulatory 

status (low level waste, hazardous waste, mixe&'w&.e, i$w$s%$2*::. PCB waste, and baseline) to evaluate treatment 
<> >:?.:.., .<:. >:.:.: 

A:.:.:. ,p E:.....< . A,.. . i:: .+ and disposition options. <.*ZX. /:.:.: Gg& 

REMEDIAL ALTJ3RNATIVES 

The data and results presented in this document are utilized to develop, screen, and perform detailed 

evaluation of remedial alternatives. In this RVFS Rep0 have been identified and 

evaluated: Altemativd 1 - No Further Adion; Alternative 2 - Sel Treatment, On-FkperQ 
Disposal, and off-Site Disposition; and Alternative 3 - S Treatment and Off-Site 

Disposition. Each of the action alternatives includes the and release clean 

materials for unrestricted uses. Each of the action alternatives is defined consistent with meeting the 

Remedial Action Objectives (RAOs) for OU3; mitigate the potential exposure of human and 

envhomnental receptors and implement remedies in a manner which ensures p 

receptors. The results of the alternative evaluation support identification of a preferred 

the OU3 Proposed Plan (PP). 

Alteroative 1, the no further action alternative, represents a baseline condition for evaluation purposes 

and assumes no further remedial activity after completion of the interim remedial action. The D&D 

wastes would remain in interim storage and this storage configuration would ultimately deteriorate, 

allowing release of remaining wntambam to the environment. Alternative 2 provides for the on- 

G\WAYDNxEcsUMM.lOT Es4 000o58 9/0%195223 a.m. 
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property disposal of most materials with a portion of wastes being dispositioned to off-site disposal 

facilit@k~Wuding off-site local landfills. A portion of the materials; those that exhibit characteristic 

prop@ties &r RCRA, would require treatment in accordance with land disposal restriction (LDR) 

requi@men#+rior to off-site disposal. Under Alternative 3, all remediation materials would be 

dispositioned off-site to both disposal facilities and local sanitary landfills. No OU3 materials would 

remain at the FEMP after completion of Alternative 3. 

?/a &. 

&j p gy 

.&>f&%&$P’ 

the remedy. For ex ecycling is an option within each of the action alternatives. Current 

evaluations indicate able recycling options are prohibitively expensive, however the option to 

recycle is retained incorporated into the remedy when determined cost effective and/or 

desirable. Comparative evaluation of the alternatives has determined that selection of options internat to 

the alternative definition can be done without affecting the overall protectiveness of the alternative (e.g. 

treatment of mixed waste materials on-property or off-site). 
>74. &. 
g$$% &$a. 

In evaluating the alternatives, the COCs de the original characterization results are further 

screened based on thespecific aspects of , . For both alternative 2 and 3, the COC list is 

evaluated against waste acceptance criteria (WAC) at the off-site disposal facilities to determine 

acceptability to receive OU3 materials. For on-property disposal (Alternative 2), the 60 COCs were 

further screened to ten that could’potentially leach from the on-property disposal facility into the 

underlying Great Miami Aquifer during the performance period of . Of these ten, only two 

(uranium and technetium) are sufficiently abundant in the materials disposed in the facility 

to have the potential to reach levels of concern in the aquifer. 

. 

To determine the potential for OU3 uranium and technetium m e i o n  to reach levels of concern in 

the aquifer, studies were developed to determine the specific leachability of these contaminants from the 

primary OU3 materials. The results of these studies were then used to establish protective levels (WAC) 
for uranium and technetium in OU3 media for on-property disposal. These studies ikxgk~~trated that 
uranium is relatively non-leachable from OU3 media, resulting in a WAC for uranium g r W r  ., than any 

sample result for construction media from the OU3 field program. Conversely, technedkwas found 

to be highly mobile, resulting in a need to limit the contribution of technetium from OU3 materials in 
the disposal facility to approximately 100 grams. WAC for off-site disposal were also determined (mainly 

-basd-on-permit-limits for the representativesites) to support off-site disposal options within-d-of the 

F=yjp=q 
$3 

action alternatives. 
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A detailed evaluation of each alternative versus the NCP evaluation criteria was performed. The 

ion identified the no further action alternative as having unacceptably high risks in the 

the potential for a trespasser to be exposed at levels above the 104 to lob risk range and 

environmental releases from unmaintained materials left in permanent storage. The no 
action alternative also does not comply with ARARs, and hence fails to pass the threshold criteria 

screening. For the two action alternatives, the evaluation established that each is acceptable in terms of 
long-term risks. The Alternative 2 evaluation determined that the use of multilayered capping and lining 

systems and the dev of contaminant- and material-specific WAC, would ensure the long-term 

protection of the Aquifer underlying the on-property disposal facility. These design 
considerations would the natural containment capabilities of the existing site geology to ensure 

the long-term perf0 e disposal system. To allow on-property disposal of the OU3 material 

over the aquifer, the receipt of a waiver from the State of Ohio solid waste disposal facility siting 

requirements would be required from the US EPA and has been requested for OU3 wastes in this 

document. Alternative 2 meets all other ARARs; Alternative 3 meets all ARARs. 

The NCP preference for treatment has been 
addresses treatment of OU3 materials 

in two ways for OU3. The OU3 interim action 

ss decontarmna tion actions. The OU3 final 
action utilizes treatment on a supplemental basis to ensure protectiveness and to meet WAC. 

The alternatives were also comparatively evaluated to highlight the benefits and drawbacks of each. Both 

of the action alternatives meet the requirements of b e i i  effective ~ ~ e n t  in the long-term and 
reducing toxicity, mobility, and/or volume through treatment. Hokever, for the remaining three 

balancing criteria of short-term effediveness, implementability, and #z%ternative 2 presents a less 

risky, easier to implement, and cheaper alternative. Alternative 2 would result in lower estimated 

industrial accidents; would be easier to implement, since materials would go directly to an on-property 

disposal facility being constnrcted for OU2 and OU5 wastes; and would cost signifimtly less to 

implement (approximately $90 million versus a cost of $-tW million for Alternative 3). Each of the 

action alternatives could be implemented mncurrent with the DBiD schedules associated w& the ROD, 
with the exception of a period of interim storage necessary under Alternative 2 prior to qq~ availability 

.& 

A& 

FWW-% 
Q 
L-’ 
; $3 

.A’&+& of the on-property disposal facility. 

SUMMARY 
This RUFS Report uses a customized approach to address the final remedial activity for OU3, reflecting 

the uniqueness of the unit resulting from the streamlined field program,’the existence of prior decisions 
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for D&D of the site structures and ongoing programmatic removal actions. This report includes all 

sary to develop a final decbion for the operable unit, and also provides information in 

ary to support development of D&D implementation Pians. This RVFS Report satisfies 

remedial alternatives. The OU3 Proposed Plan, which accompanies this OU3 RVFS Report, 

Material Treatment, On-Property Disposal, and Off-Site Disposition) based on the comparative evaluation 

1 

2 

3 

by determining the nature.of ms&immt~ . .on within the operable unit and 4 

5 

6 

7 

identifies DOE'S preferred alternative for remediation of the operable unit as Alternative 2 (Selected 

included with this r 8 

Upon approval of the rt and the Proposed Plan, a public comment period'will be held to 

decision making process for OU3. During the public comment period, 

the preferred remedial alternative may be modified or another alternative may be selected or developed. 

These activities and associated decisions will be reflected in the OU3 Record of Decision. 
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-? 1.0 INTRODUCTION 

nts the results of the Remedial InvestigatiodFeasibility Study (RVFS) for Operable 

one of five OUs at the United States Department of Energy (DOE) Fernald 
' 

Environmental Management Project (FEMP).'OU3 consists of the former Production Area and 

production support buildings, unused uranium and thorium products, and equipment from the former 

production of uranium and thorium metals. Many of the deteriorating production buildings, 

production support b 

RI/FS Report charact 

' remedial alternatives 

.. .. and equipment are raaioiogicaiiy andior chemicaiiy contaminated. ?"his 

contamination in OU3 and, based on these results, evaluates final 

nsure protection of public health and the environment. 

In June 1994, the DOE and the United States Environmental Protection Agency (US EPA') jointly 

signed the OU3 Record of Decision for Interim Remedial Action (IROD) (DOE 1994a). The NOD 

was a provision established k the OU3 RVFS Work Plan Addendum (WPA) (DOE 1993a) to 

accelerate the OU3 cleanup schedule. The DOE to begin decontamination and 

dismantlement (D&D), as applicable, of all b 

improvements. The post-D&D materials e 

storage on-property until a final remedial decision can be made for p e h e n t  disposition. The IROD 

has resulted in a three-year acceleration of the D&D schedule. D&D activity has already begun 

equipment, and other above- and below-grade 

positioned off-site or placed in interim 

within OU3; one building has been dismantled and another is currently being decontaminated. By 
taking the initiative in accelerating the schedule, DOE is able to adopt .:.:.:.> m n k p e  approach t o  this :*. ..... $3;:;: 

:g$*.$f ,...... y .,...... ~ ..'.'...!. :... :.:.:<< ... .:.:.,.< '2 
:w 

,..*h.E*XSy 

x.:... <l 

@< 

...,.... .... RIIFS . 

........ 

In cooperation with the EPAs, DOE has been able to expedite final remedy selection for OU3 in 
several respects. The Initial Screening of Alternatives Report, a preliminary evaluation of remedial 

alternatives, generally submitted as a separate document, was incorporated into the alternative 

development and evaluation process presented in this document. Additipnally, the Si!e,wide a . : . - Y m @ ~  

Characterization Report (DOE 19%) and the IROD provided adequate documentation o@he deneral 

level of risk to human health and the environment posedby current OU3 conditions. Co&equently, a 

stand-alone baseline risk assessment for OU3 was not required. DOE also proposed that%rclear 

materials and wastes (i.e., legacy wastes) be disposed off-site through existing programs and removal 

actions, since prior evaluations outside the RUFS have determined the merit of these disposition 

3<*< 

$$$$ 

'For the reader's convenience and to reduce &nfu.sio&%e teA 'WAS' is used where a ioint reference to the United States -0: 
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decisions. Each of these factors, in conjunction with the NOD, reduced th. scope of the remaining 

leted for the RI/FS. DOE proposed a modification to'the WPA which reflected this 
e modifications included streamlining the data collection program and combining the 

Orts into a single document. The combination minimizes. the review and approval 

cycles, since one document is being issued rather than two. Essential information to support selection 

of a final remedy is provided in this report without revisiting decisions already made. 

The following goals 

Discuss 

Present 

en identified for this RI/FS Report: 

s and data collection methodology. 

ion information of the nature of radiological and chemical 
contamination. of OU3 materials. 

Estimate contaminant mass, material volumes, and material configuration for OU3 
materials following the interim remedial action. 

Identify those chemical and radio1 
OU3 materials. 

Identify remedial action object 
through the remedial action alt 

Document the development and screening of available technologies and process 
options to address the type and quantity of contaminated materials by material 
category. 

constituents of concern (COCs) present in 

ral response actions which must be met 

. = : : x : y ~ ~ w w < ? ~ ~  

Document the development of remedial action alternative to address the treatment 
and disposition of contaminated materials to satisfy the &.&id .:.:.:... .>: action objectives. 

@; p 

Evaluate remedial action alternatives in term of EPA q&ation criteria. 

This report documents the results of the OU3 field characterization program. The program was 

aimed at collecting radiological and chemical data to support fundamental decision making for the 

management and future treatment or disposition of OU3 materials genefated by the Tmkwemedial @j .$ 

action. The report then develops and evaluates viable remedial activities for the final &@sition .$:*a of 

these building materials. The organization of the RUFS Report is discussed in Section l@ +=. 
&.W A.. . ,. ....,. 

The draft Proposed Plan (PP) for the OU3 Final Remedial Action is being submitted simultaneously 

with this RI/FS Report. The PP summarizes key information from the RVFS Report and identifies 

DOE'S preferred remedial alternative. me.public will be invited to provide input on preferences 

during a 3O-day formal comment period, anticipated to begin in the spring of 1996. Responses to 
. . -  
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public wmments will be documented in a Responsiveness Summary, which will be submitted as part 

The ROD will document the selected remedy for rd of Decision (ROD) for OU3. 

y differ from the preferred remedy identified in the FT, depending on public 

target submittal date for the draft ROD is July 1996, nine months ahead of the 

original schedule specified in the Amended Consent Agreement. 

1.1 BACKGROUND 

This section d i s c u s s ~ ~ ' s  .,..... ;. location, operating history, remediation history, regulatory drivers, $3 y, 
and the application of &e dkkprehensive Environmental Response, Compensation and Liability Act, f$&&p~ 
as amended ( C E R C q  f&&$U3.. It also provides background i n f o d o n  on the regulatory 

4 d  ?$$&-, 
considerations that &&the'FIMP as a whole. 

1.1.1 Site Overview 

The FEMP is a 1,050-acre, governmwt-owned facility located in southwestern Ohio, approximately 

17 miles northwest of Cincinnati. The facility $&cated ,$;' W&. near Fernald, Ohio, and lies on the 

boundary between Hamilton and Butler Countij$j,j$j&ure ..$* 1-1). Although environmental remediation 

is DOE'S sole mission at the FEMP today, &site &&,originally built to sugport United States 

defense initiatives. The FEMe was constructed between 1951 and 1 9 5 4 . d  began limited production 

in 1951 UQon completion of the pilot plant. FUU production beg& in 1954.upon completion of 

%...* ' 

,.... ,? ... v., 

0 
Plant 9. Known as the Feed Materials Production Center until August 23,1991, the FEMP 
produced more than 180,OOO metric tons (200,000 tons) of high-p-,wtf&un ,. products, along with 

thorium products (FERMCO 1~95) ;  m y  were used as faxi at othei&Awclear facilities. 
Production peaked in 1965 at about 12,000 metric tons (13,000 tons$bf uranium per year and then 

declined to about 1,300 metric tons (1,500 tons) in 1976. During the 197Os, consideration was given 

to closing the FEMP. Thus, capital impn>vements and staffing were mlnlmllPA . .  . In 1981, the FEMP 

.., , ?$ 

*&A 

. 

began planning to accommodate increased demand for uranium metal products. production levels 

increased significantly and there was a rapid staff buildup for several years, along wi@zvg+jor 
facilities renovation program. By 1989, demandkgan declining 

$$$ 

increasing environmental concerns, led DOE to shut down all production operations. A @sure plan . .  . . .  . .  , qz 

was submitted to Congress and, in August 1991, the site was officially decked closed,&'h the. 

facility's mission refocused on environmental restoration. 

$y g ; p $  
this factor, & e e d  kith 

%mughout this report, the acronym 'FEh4P' is used for this facility, even though ifwas known as the FMPC when m 
opemion and is listed as such on the National Priorities List. 
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1.1.2 Remediation History 

EPA issued a Notice of Noncompliance to DOE, identifying its concerns over 

impacts associated with the F E W s  production activities, which.included the 

and other substances to the air, surface soils, and water. In addition, large 

of low-level radioactive waste (LLW) and bazardou wastes were (and continue to be) in 
storage at the site. -Conferenus were subsequently held between DOE and US EPA to discuss the 

conditioIls at tbe FEW and to identify the steps proposed by DOE to achieve and maintain 

Fadities Compliance 

response to the FFCA 

regulations and standards. These steps are documented in a Federal 

(FFCA), signed by DOE and US EPA on July 18, 1986. In 
RVFS was initiated in July 1986 pursuant to CERCLA as amended 

"and Reautho&o~A& of 1986, or SARA, (hereafter jointly referred 
. .  

to as CERCLA). 

A series of technioal discussions was held with the EPAs which led to the development of a RVFS 

Work Plan (DOE 1988). This document idmtifi&,27 units of the FEMP to be investigated during 

the RVFS. several rnodiiications eventually 

investigation, it became apparent that, for t ~ ~ ~ , p r o g m n  management purposes, these 39 units 
needed to be categorized and grouped accordingly. The FEMP was subsequently divided into five 

OUs to promote a more structured and expedient cleanup. The final RVFS Work Plan was approved 

in May 1988. 

i< W 

the total to 39 units. ~n the come of the 
2 .  ,., 

F. . 5: 

In November 1989, the FEMP was placed on the National Priorities W L ) ,  a list of sites 

identified by the US EPA for possible long-term remedial action 

was considered appropriate because of the federal goverrmrent's concern over the real or potential 

impacts to human healthaud the environment associated with the doannented past releases of 

hazardous substances from the facility. 

& ?,' 

CERCLA. The NPL listing 

>VJ#x$.p&y 

of m u ,  the DOE & into asdent :  In conformance with the statutory 
Agreement with the U S  EPA in 1 M Z n t  Agreement established the p d j a n d  p2 
schedule requirements for investigating the FEMP site, using the CERCLAdefined e o c e s s ,  to 

determioe the most prudent cleanup aaions that would address identified emrironmental concerns at 

the facility. The Consent Agxeems also f o d y  identified the FEMP OUs. The Consent 

Agreement was subsequently d e d  in 1991, modifying some of the schedules for completing the 

RVFS and significantly revising the OU3 definition. The Amended Constkt Agreement established 
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that separate RUFS documentation, including RI and FS Reports, PPs, and RODS, be prepared for 
, ... .->be ... : ...... OU concept is in the National Oil and Hazardous Substances Pollution Contingency & ,<:.:.:p 

3fi $g 

=@Ob”’ 

plan &e) &j is used in US .EpA’s W S  guidance (US’ EPA 1988) to. define log id ,  physical 

g r o ~ ~ g s ~ ~ v i r o n m e n t a l  y&p,sp.&,Yfl 
areas of concern at a site. .The five FEMP OUs (see Figure 1-2) are 

defined as’ follows: 

OU1: Waste Pit Area, consisting of Waste Pits 1-6, the Burn Pit, the Clearwell, 
berms, liners, and soils within the OU boundary; . . 

OU2: OX@FTQte Units, consisting of two flyash piles, South.Field disposal area, 
two lime &g@pnds, solid waste landfill, berms, liners, and soil within the OU boundaryRj*&’ 2&, , *,,.*.‘5 

‘W, ,*>. 
0 .  

,,.,,< e.?+. &&;, ‘q&. . 
OU3: Productio~”Area,.including the former Production Area, all structures, 
equipment, utilities, drums, tanks, solid waste, waste, product, thorium, effluent 
lines, a portion of the K-65 transfer line, wastewater tieatment faciiities, fire 
training facilities, scrap metal piles, feedstocks, and coal pile. Figure 1-3 is a site 
perspective map that depicts the former Production Area as well as most other 
improvements on the property. .A. 
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19 
yap* ,P& XI 

&& a. 23 

OU4:. Silos 14, including the bt!&@xant tank system, and soil within the OU 
bouradary. . .  

21 
e;. $*%$ y.: Y.?$. .,,., . .  22 ;e . .  

OU5: Environmental Media, consisting of groundwater, surface water, soil not 
included in the definitions of OUs 14, sediments, flora, and fauna. 

2 1 1 ’  
25 0 

In an effort to supplement available guidance and promote consistency among the OUs, the 1991 
Amended Consent Agreement added a number of work elements 

elements included the issuance of a Risk Assessment Work Plan Add 

issuance of the sitewide characterization Report (SWCR) (DOE 1 
Comprehensive Sitewide OU. The Risk Assessment Work Plan Addendum, which was approved by 

US EPA in June 1992, describes the models and technical approach for conducthg risk &sments at 

the FEMP. The SWCR defines the final geographical boundaries of the individual sou~ce OUs (i.e., 

ous 1,2, 3, and 4). 

(DOE 1992a), the 

and the formation of a 

Following the issuance of the ROD for OU3, the Amended Consent Agreement 

establishment of a Comprehensive Sitewide OU. The Comprehensive Sitewide OU was created to 

perform a final risk assessment from a sitewide perspective to ensure the remedies selected for the 

other five-OUs are protective _ _  of human health ___ and the environment. ~ 
- ~ If the findings of this risk 

assessment indicate that sitewide risk has been sufficiently reduced to protective levels following 

completion of remedial actions for OUs 1 through 5 ,  then a no-action ROD will be issued for the 
-0- 
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Comprehensive Sitewide OU. If the risk assessment indicates the residual risk following remedial 

exceeds protective levels, then a sitewide FS will be issued, which will focus 
, if any, ,supplemental actions must be taken to reduce overall site risks to 

Consistent with DOE policy, the FEMP is integrating the requirements of the National E n v i r o m d  
Policy Act (NEPA) into the RI/FS process. On June 13,1994, DOE issued a NEPA compliance 

policy, entitled the " S w  Policy on the National Environmental Policy Act," which allows for 

MOR, DOE  ha^ &jw the evaluations qmmplated in the RVFS guidance to &:.. w,. 

x$ \y&j 
$@ *@:F 

& p*s to, requirements of NEPA (DOE 1994b). 

on. accommodate the i&.f&&f#&of NEpA ,,dues in prep&on of d m  

1.1.3 Sitewide Rermlatorv Issues 

A statutory framework for the treatmenr, storage, and aisposal of hazardous waste was established by 

the Resource Conservation and Recovery Act @m). The State of Ohio, through its designated 

agency, the Ohio Environmental Protection A@@OEPA), has been authorized by US EPA to 

enforce most provisions of RCRA regulationdfor &es within Ohio, including the FEMP. The 

* 
2' y s  

FEMP continues to store inventories of hazardous waste colmining radiological constituents (termed 

mixed waste). These mixed-waste inventories remain because of limited or nonexistent treatment and 

disposal capacity. Only the hazardous waste component of mixed waste is managed under RCRA. 
Because of the lack of disposal alternatives, the FEMP applied for amWbt&& a permit from the 

state of ohio for the storage of these mixed wastes under the terms &m's hazardou~ waste 
y! 

regulations. & q \  
.+&.43%, 

A program is being established to address the management of mixed wastes. The Federal Facility 

colllpiiance Act (FFCA) requires that a FEMP Site Treament Plan (STP), addressing all mixed 

wastes at the sitewhich are subject to land dkposal restrictions (LDRs) under RCRA bex.mwtted to 

the EPAs. If future mixed wastes generated by the OU3 remedhl actions are similai'in qubp6sition 

to legacy mixed wastes, DOE proposes to treat these wastes in accordance with the STP.#?Ehe term 

"legacy waste" is defined by DOE as the inventory of U W  hazardous, TSCA wastes  asbestos, 
PCBs), and mixed waste that was generated by production activities at the site. Decisions regarding 

treatment of new mixed waste types, if any, generated by OU3 femedial activities, will be made 

through the CERCLAprocess and will be indicated in future updates to the STP. The final proposed 
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Subtitle C Correcfive Action Management Unit (CAMU) provisions for on-property disposal of debris 

requirements and conditions under which a facility may accept waste) that are deemed protective of 

5 

6 

7 

as remediation waste. Under this strategy, specific waste acceptance criteria (WAC, i.e., specific 

human health and thegp&onment would have to be met so that the waste could be placed in an a & kgy,, 
on-property disposal fsility4i lieu of meeting 'LDRS. If disposal of materials mmnimmi with 

RCRA-regulated wnst&&&s. g;:<. <<:i:,::. would . 

9 

IO 

I1 

' $$;&<.:.r> 
result in unacceptable risks to human health and the environment, 

. . . . . . .  
these wod&*er'@?&md . . . . . . . . .  to placement in an o n - p r ~ r t y  disposal facility or be 
shipped off-site for disposal; I2 

13 

14 

Is 

with TSCA requirements. The FEMP has 16 

Programs related to the Toxic Substances Control Act (TSCA), the Clean Air Act, and the Clean 
Water Act are also ongoing at the FEMP. 

permits, which are required under the Cl 

,.. 
An FEW program exists for the storage and 

disposal of polychlorinated biphenyls (PCBs) 

active sources of atmospheric I7 

emissions and will continue to renew those permits for active sources that are not related to specific 18 

19 

20 

21 

P 

CERCLA activities. An active National Pollutant Discharge Ehmhation System (NPDES) permit 

(pursuant to the Clean Water Act) covers water discharges from the site to the Great Miami River, 

and the permit is expected to remain in place as long as activity 

regulatory issues associated with NEPA, including cumulative imp 

irreversible and irretrievable commitment of resources, short-term ong-term productivity, 23 

are addressed in appendices to this RVFS Report. 2A 

1.2 SCOPE AND ROLE OF OPERABLE UNIT 3 

OU3 is one of the five OUs being'addrwed by the RVFS process at the FEW. The<%fw,Jor the 
OU3 remedy decision is narrowed by past and pending remedy deiiiions' for the Out; & z a e d  >:.:.:< 

below: 

E.*.. - ...'N.Y."nu....... m y  
@ ,  
$$?: 
$$$ 
>.,< 

MH.\>>.. 
0 OU3 IROD (DOE 1994a) - Documented the decision that no future mission existed 

for the buildings and structures in their current state. As a wnsequence, DOE and 
US EPA agreed to conduct D&D for all above- and below-grade buildings and 

26 

n 

m 

29 

30 

31 

32 

33 

34 

35 

36 

facilities, with the provision for interim storage and/or limited off-site disposition 
of generated debris. The NOD provided that the final OU3 ROD would establish 
the strategy for the final disposition of the debris generated fFom the interim 
remedial action. n 
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OU4 ROD (DOE 1%) - provided for off-site disposal of the highly contamhated 
o materials and the disposition of OU4 construction debris consistent with OU3 
nstruction debris. 

1 ROD (DOE 1994d) - Established that the LLW and mixed production 

a commercial disposal facility). The OU1 ROD also provided that oversized pit 
debris and processing facilities debris would be dispositioned in a manner 
consistent with OU3 debris. 

ing waste stored in the FEMP waste pits would be dispositioned off-site (at 

0 

0 

OU2 ROD (DOE 1995a) - Established permanent on-property disposal at the 
FEMp. w- on-property disposal of OU2 waste, the.OU2 ROD 

requhmen&@ich *:$$ 
are Applicable or Relevant and Appropriate Reqhments 

m* 

OU5 draft ROD (DOE 199%) - Established final site cleanup levels for soil and 
groundwater, and defined the soil WAC for on-property disposal of LLW and 
.mixed waste, and proposed a CAMU to be used in concert with the proposed on- 
property disposal facility. 

includes &&& of two state of solid waste Facility siting 

(-)@, y&:; 

..&fiY 

3; 
@$ 

&/&.&$$:; 
OU3 is chronologically the last of the FEMP 06% ishe a RVFS.Report. As a result, past and 
pending decisions for the other FEW OUs affect th&ptions .,..&... to be considered for the final disposition 

of OU3 materials. 
*&& &>&*. , 

In the preamble to the NCP, the US EPA discussed the balance b e e n  the statutory preference for 

treatment of all materials to the extent "technically feasible" and the@fl@y to rely on the "use of 
&.d ,e 

engineering and institutional controls" for managbg risk (55 Federal&- 46, pp. 8701, March 8, &, , *  
1990). US EPA specifically recognized the difficuties presented by $k preference for treatment of all 

contarmna . tion, indicating that it expects to place a priority on the udktreatment to address the 

principal threats posed by a site, wherever practicable. For wastes that pose a relatively low, 

long-term threat (canmow termed "secondary threat" materials), or in instances where treatment is 

@ 

impracticable, USEPA expects the use of engineer@ controls or a combination of engineering and 

approach in its remedm ' 'on strategy, consistent with the remedm . 'on framework laid out in the NCP. 
The premise behind the FEMP balanced approach is that highancexmm 'on waste materials, 

considered to represent the principal threat at the site, will be treated and aispositioned at off-site 

locations, whereas highw volume, low am em at^ 'on waste materials, considered to represent a 
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secondary threat, will be considered for on-property disposal. The high-wncemation OU1 and OU4 1 

2 

3 

4 

will be treated (by drying and vitrification, i.e., encapsulating the waste into glass 

off-site disposal. In contrast, low-concentration remedial wastes and soils associated 

U5 are being considered for on-propew disposal. 

1.2.1 Definition of Ooerable Unit 3 

OU3 is comprised of the former production facilities, structures, equipment, and remaiuing 

inventories of waste 

in a 136-acre area 

- 
at the FEMP. Tkse facilities and materiais are principaiiy iocated 

r of the site, known as the former Production Area. Strict access 
former Production Area through the use of fences and security guards. 

and equipment comaid in OU3 can be generally characterized as 
exhibiting elevated surface concentrations of uranium and other hazardous substances, including 

thorium, in both a fixed and removable form, that exceed established guidelines for protecting human 

health and the environment. This surface co-on on the facilities and structlrres exists as a 

result of direct contact with uranium feed 

37-year production history. Refer to Section 
production history and to Figure 1-4 for 

P 
rational spills, or releases occurring over the 

e W A  for a general description of the FEMP 
diagram of the former production process. 

The WPA data collection strategy was based, in part, on a system of grouping cOmpOnentS into one of 

11 component categories based on similarity of structure and/or function. A component is the 

smallest physically distinct unit considered individually in the dev 

WPA, such as a building, road, pond, basin, or storage pad. For e 

Plant (Component 4A), is a component, and the equipment, piping, 
utilities, inside and associated with the component, are considered part of that component. OU3 

consists of 233 components, including 219 that existed when the WPA was originally Written, and 14 

additional components that were comt~cted following development and approval of the WPA. These 

14 newer components are not contaminated and will not be addressed as part of the 

detailed descriptions and rationale for the development of components and conpone 

provided in the WPA (Sedion 2 and Appendix D.9). Table 1-1 lists the 233 OU3 co 
which have been dismantled or removed to date, as denoted by a footnote on the list. 
Plant 7 (7A) and the Plant 4 Maintenance Building (4C) have been dimantled under a removal action, 
as footnoted in Table 1-1. The foundations of these structures remain and will be mmdnted * aspart 

implementation of the 

lant 4, the Green salt . 
ry, inside sumps, and 
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When OU3 was defined in the 1991 Amended Consent Agreement, all materials that had not 

included within the scope of an operable unit were combined into the delinition of 
, the following items were irrcorpOrated into the swpe of OU3: 

man-made improvements (except the OU4 silos); 

0 Drummedwastes; 
Nuclear product material; 
s C r a p d p i l e s ; a n d  

0 Coalpile. 

During the course of di51 
listed in Table 1-1. 

the WPA, this listing was expanded to cover all 233 components 
listing resulted in a m e r  definition of items within the OU3 

scope. Thislistingincludes 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Building'materials, including stntctures, equipment , tanks, etc.; 

Decontamination residues; &.. 
Drummed UW; ;p&, 
Nuclear product material; 
. P a  waste; ,&> &&*. 
Asbestos waste; 
scrap metal piles; 
soil piles and sediments; 

Safe Shutdown residues; 

pa. 

Dru~nmeJ hazardous and mixed was&&, 
.$*&:. . .  & ' q& 

Coal pile; and 
Wastewater (ponds, basin$ and decontamination washwaters). 

w?z$?-@. \$:< 

@$ 
he.:$ ,? 

1.2.2 ODerab le Unit 3 S u m  Reduction gg 7: 

addition, field remediation projects have been conducted to address immedme * 

$$$ 
Over the last few years, significant regulatory issues have been coq,@.@ regarding OU3; in 

ewironmentalrisks 

outside the RI/FS process. These factors have narrowed the OU3 scope that ilr evaluated within this 
dowment. 

y-g-,< .,, 

The scope of OU3 has been reduced in accordance with several DOE proposals to the E$$&. h 
December 1993, DOE proposed to US EPA (DOE 1993b) that the Initial Screening of Akematives 

Report (normally prepared as a preliminary evaluation of remedial alternatives) be consolidated with 

the Screening of alternatives presented in this document. The US EPA approved this combination in 
January 1994 (EPA 1994). Section 4, Section 5 ,  and Appendix D of this document satisfy the 
requirements of the Initial screening of Alternatives Report through the evaluation and screening of 

g: 
,&&&A* 
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In September 1994, the US EPA approved a modification to the WPA (DOE 1994e), which included 1 

a s @ & # @ m  Y<h the for a separate, OU3, stand-alone, baseline risk assessment. Other 2 g;; ..>. .. 

g : ~  A,.., &; 
. .. mod@xtion@pclude streamlining the field characterization program, focusing the FS on three 3 

4 

5 

alte&v&y 

combined document. A stand-alone, OU3 baseline risk assessment was eliminated for the following 

,&lerating the remediation schedule, and consolidating the RI and FS reports into a 

e 
.&yJ;&.<j> 

e" 

reasons: 

0 The general level of risk associated with current OU3'conditions ,has been evaluated 
throughqJgg4@-entation such as the S W W  $g ' 

@$ '.:&., 

@ 553 R m U d T b  &&y a necessary; 
gi..y;g:. 

$ g 2  No Ous&& for cleanup rrlily be applied following ' 

completion of'the interim and final remedial action; and 

No significant risk management decisions would be derived from conducting a separate 
OU3 baseline risk assessment. 

0 

The streamlining of the field characterization program is detailed in Section 2, and the alternatives 

materials be expeditiously dispositional off-site through existing programs and removal actions 

(DOE 19940. The DOE specifidly proposed to disposition off-site (1) the existing inventory of 

wastes and materials at the FEMP, (2) all similar wastes generated by Safe Shutdown activities in the 

former production facilities, and (3) a small quantity of similar wastwgenerated by remedial 

activities. This approach also addresses decontamrnatl * 'on residues g e  by the interim remedial 

action because of their similarity to Safe Shutdown generated w-&ipm 

For each of these three categories, materials are classified as one of three types: UW, &ed 
wastes, or nuclear product. For LLW, the strategy is to continue off-site disposition of these 

materials under Removal Action No. 9 because of expected, relatively elevated leveh&-qcb@gical 

contarmnants , which may be unsuitable for on-property disposal. For the mixed wastes, @l materials 

generated will be treated in accordance with the STP. Further, the disposition of any trw mixed 

wastes will be managed under Removal Action No. 9. Because nuclear product is not currently 

classified as a waste, it wiU be dispositioned off-site for reuse under Remedial Action No. 12 or re- 
classified as a waste for off-site d i s ~ ~ s a l  under Removal Action No. 9 (see Section 1.2.2.1). 
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The d t i n g  impact of this proposal is that t h k  materials*are to be admhktm 'vely dispositioned 

 off-^^^^ ..?.L ..., approach eliminates the need to reevaluate issues related to the treatment and 

-tion . y.:> o@he~e materials, and therefore, these issues are not reevaluated within sections 4,5, * 

@$ \<:x, 

, ;. ..... :. 
@f w&-. 

A$~p&&&xF' 

Finally, to prevent uxm- reassessment of options for remediating env&onmental media through 

a separate assessment by OU3, the soil piles and wastewaters contained within OU3 will be 

femediated u m s i s t ~ t h d i e  .. . . .>.<.>>. OU5 ROD. Included within the wastewaters are waters currently 

I$, &%?,' 

be treated within the OUS%ptewater treaxment system. 

...... e:<.:. v,::c 

ntamination washwaters. These waters are expected to as dm contained in'ponds &%as@ as 
$:p+&, 

a y&& 
. In summary, DOE proposals to the EPAs have d t e d  in a reduced scope for OU3 remedial 

decisions. The most significant reduction occurred through the administrative decision to dispose of 

certain wastes off-site. The reyised listing of materials that are within the scope of the OU3 RVFS 

These three items have been divided into ten material categories (A-J) based on their physical 

properties and/or amfigurations, as discussed in Section 3. Sectioq& 

of these materials by waste classification (e.g., hazardous waste, LL?? etc9. The volumes of the 

OU3 materials are chronicled in the draft OU3 Estimated Material Qmmtik Report (DOE 199%). 

For the materials addressed by previous agreements, volume esthats%ave been developed and are 
included in M a t e d  Category J (Products, Residues, and Special Materials). Disposition alternatives 

for these materials will not be evaluated in Sections 4,5, and 6 because 

regarding their disposition have already beenmade. 

e j  provides a breakdown * 
g""., 

4 

've decisions 

1.2.2.1 OU3 Remediation Promess 

OU3 mnedmt~ 'on is currently proceeding under the interim remedial action, remova~ a@,&*, and 

hazardous waste management unit closures, as defined and discussed below. 

1-12 
000874 

08/29/95 1230p.m. 
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Dew- *on of more than 200 structures by removing loose contambti on; 

Dismantlement of the structures; 

Shipment%(q&-site %+:+-&., disposal, of no more than ten percent, by volume, of the waste 

0 

-ovq,&%?@ati om, storage pads, ponds, basins, and underground utilities; 

generated@rqgh ( <.:. the interim remedial actio% and 

Interim storage of the remaining wastes until a final'decision is reached for treatment 
and/or disposition. 

g$ @ ' 

&/$& "@;., ++= 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I1 

12 

u 
14 

Is 
16 

17 

18 

then dismantled. The sequence and portions of all OU3 19 

As referenced in the first bullet, all OU3 buildings and structures will first be decontaminated and 

components will undergo D&D is outlined in Design Prioritization and Sequencing a0 

Report (PSR) (DOE 1995d). OU3 components will be integrated 

desigdremedial action (RDM) process. Demnlammt~ 'on is intended to address removable surface 

At- and 21 

P 

P 

24 

21 

z 

. .  

co- ' 

' 4x3- * 

'on only; however,'if in situ methods can be used effedively to remove fixed surface 

document will be incorporated into the interim remedial action to sup@&@aste segregation for 

'on, they will be implemented. ~dditionally, any m a t e * : 4 w o n  estab~isbed in this 
& 
g$ '<: 

n ,:9> & 
A 

treatment and/or disposal coqsistent with the final remedy. 
28 

Removal Actions l9 

Since production operations were halted in 1989, removal actions have been used to address threats 

precautionary measures until the interim and final remedial actions can fully address the &eats to 

30 

that remain. These actions have been inqlemented as 31 

32 

g-+$--.y from the facilities, structures, and co 

$8 
human health and the environment. 33 

34 

Table 1-2 provides details concerning OU3 removal actions that have been, or are soon to be, 
completed and the 14 components that are affected. These removal'actions represent discrete project 
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in addition to the focused removal actions that have been completed, four additional removal actions 

we 

val Action No. 9 - Removal of Waste Inventories; 
al Action No. 12 - Safe Shutdown; 

Removal Action No. 17 - Improved Storage of Soil and Debris; and 
Removal Action No. 26 - Asbestos Abatement 

These removal actions are programmatic in nature and are applied to OU3 as a whole. These 

, and the strategy for Coofdinating them with the interim remedial 

OU3 PP/Environmental Assessment for Interim Remedial Action 

ously described in the OU3 RD/RA Work Plan for the Interim 

Remedial Action These removal actions will be incorporated into the final ROD for 

OU3, but the decisions associated with implementing these removal actions will not be reevaluated 

within this document. A discussion of the major impacts of the programmatic removal actions on the 

OU3 mnednt~ 'onstrategyisprovided a description of each removal action. 

Removal Action Nos. 9, 12, and 17 have 

prefaced above, Removal Action No. 9 inv 

inventories as well as decontammti ' 'on residues generated during current remedm * 'on activities; these 

on the OU3 remediation strategy. As 

, off-site disposal of existing waste 

materials are considered high-comamat~ 'on and thus require off-site disposal. Removal Action 

No. 12 (Safe Shutdown) is a prewsor to the D&D of the buildings and structure, since it involves 

de-energizing the facilities, removing contame - rized wastes from s t o a  within the building, and 
.i 

A 2  . extracting process residues from piping and equipment. Removal Act.&W. 17 provides for 

conrrolled storage of debris removed from the buildings and structu&&,s .well as wastes generated 

during the interim remedial action. 

Finally, Removal Action No. 26 (Asbestos Abatement) is significant to the OU3~emedhl strategy, 

since it is generally in ongoing 
(loose) asbestos. The Removal Action No. 26 Work Plan is a compendnrm, 
are used for imilding mairaenance activities and to perform D&D 

operation that minimbs worker e x p o s u w t x j j ~ l e  .. f 

'. of work that 

the interim m&a~ &:* action. 
&, 

,&&>;* 

Removal Action No. 9 - Removal of Waste Inventories. This removal action involves the safe, 

off-site disposal of exiSting waste inventories. It was initiated in August 1985 to provide for the 

transfer of inventoried and newly'generated waste to the NWA  est site (NTS). The program 

involves the c h a c m m ~  * 'on, treatment, packaging, and transport of waste in a-manner that ensures 

G : \ C R U 3 R \ 1 4 &  1-14 OOQO74i 08mmS 123op.m. 
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full compliance with DOE Orders, Department of Transportation shipping requirements, and NTS 
y 1995, approximately 589,000 drum equivalents have been transferred from the 

for disposal. The FEMP currently maintains an inventory of LLW, mixed waste, 

generazed as a result of production operations, facility maintenance 9 upgrades, and 
cleanup activities. Under Removal Action No. 9, these imrentOries will be removed. Mixed waste 

will be treated in accordance with the STP under the FFCA. Removal Action No. 9 will continue to 

disposition materiais generated by the Safe Shutdown Program throughout the interim remedial action 

. This removal action was created to provide the planning, 

proper disposition of all nuclear product and in-process 

residue materials, excess supplies, chernids, and associated process equipment that were abandoned 
in place when the FEW stopped production in 1989. After materials are removed, they are 

transported to NTS under Removal Action No. 9 or they are placed in interim storage pending final 
disposition under the final remedial action. action also provides for the isolation and 
de-energizing of fonner production-related and utilities. In addition, this removal action 

provides for the identifiation of customers 
component basis, Safe Shutdown will be comple$ed prior to the start of interim femedial activities for 

that component. On a programawic basis, Safe Shutdown will be incorporaed into the final remedial 

action. 

* 

and nuclear products. On a 

Removal Action No. 17 - b r o v e d  Storape of Soil and Debris. 

was initiated to provide controlled storage of excess COIltaminated 

maintenance, construction, removal, and remedial actions at the FEMP through a soil and debris 

management plan. This removal action establishes procedures for the management and storage of soil 
and debris that will be generated through the interim remedial action. The revised draft work plan 

for this removal action is to be submitted to the EPAs in September 1995. The 

outlined by this removal action will continue to be used throughyt the interim 

debris retained at the site. 

torage of Soil and Debris 

genemedduring 

Removal Action No. 26 - Asbestos Abatement Promam. The Asbestos Abatement Program at the 

FEMP was establi&ed to mitigate potential asbestos release and migration. Abatement within this 
_ _ _ _ _ _ _ _  _____ - - -___-- __ 

program includes in situ repairs, encasement, encaplation, and removals. The activities are a 0- necessary step prior to initiating D&D activities. Transite (wall and roof sheeting made of a mixture 
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of asbestos and m t ) ,  other m a l e  (fixed) astmtoscontaining materials, and undamaged friable 

will remain within the buildings, facilities, or structures after completion of.this 

currently, only MlIlfTiabIe asbestos can be transported to NTS under R & V ~  ~ c t i ~ n  3 

4 

5 

6 

tos is retained in interim storage.and managed under TSCA requiremestS pending 

on under the final remedial action. 

Hazardous Waste'Management Units 7 

Ohio hazardous 

hazardous waste 
( H W M U S ) .  

which hazardous Was 

om provide a regulatory framework for the operation and closure of 

rage, and disposal units, termed hazardous waste management units 

is defined in40 CFR260.10 as "a umtiguous area of land odin 

8 

9 

10 

11 

12 

13 

14 

. .  

, or the largest mea &.I which themis significant likelihd'of mixing 

hazardou~ waste constituents in the same area." The& were originally 54 HWMU~ at the FEW; of 

these, 50 were located in OU3. 

reclassified by the EPAs as solid waste management units (SWMUs), leaving 41 HWMUs in OU3. 

Since the initial identification, nine of the OU3 HWMUs were 

The HWMUs continue to be managed under ever, final closure of a number of these . 1s 

unitswillbeinitiatedthrough actions~~thecERcLAprocess. Those 16 

' a  actions will be managed d e r  the terms of 

the Stipulated Amended Consent Decree and Ohio bazardous waste regulations. The Ohio hazardous 
. .  

.waste regubtiom that are included in its authorized program are enforced in lieu of the federal RCRA 19 

regulations. a0 

21 

Table K-1, of Appendix K, provide additional information on 
the closure status of all HWMUs in OU3. The majority of these 

former proctuCtion Area structures or facilities (comprising OU3). As identified in Table K-1, the 

FEMP is pursuing closure of 14 OU3 HWMUs in accordance with Ohio hazardous -waste regulations. 
Final dismantlement of the structural compooents of these 14 HWMUs will be performed m m y  

swMusandsummar& P 

.:,:,, 23 

24 

zs 

26 

,&* . .  

8 .  29 
;% 

A joint initiatiVe by DOE and the OEPA is W i g  pursued for the imegration of the CER- process 30 

for the remedm - ' o n o f c o n t a m i n a e d e n ~  media and building materials with the State of 31 

Ohio hazardous waste regulations pertaining to the closure of the HWMUs through an OEPA 

Director's Final Findings and Orders @F&O). i The remaining 7 active and 20 inactive units, 

described in Table K-1, are tentatively scheduled for closure through thisJoint initiative. Final 34 
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cleanup will be achieved in conjunction with the conduct of .the f d  remedial action for OU3, as well 1 

As a result of previous agreements and ongoing remediation, the scope of OU3 for this RUFS Report 

(sand, gravel). All other items have been removed from the scope of this report by being addressed 

5 

6 

7 

8 

has been narrowed to building materials, copper piles, the coal pile, and other construction piles 

under existing approy&gqpms. For the coal pie  and other construction piles, it is anticipated that 

completion of remedh&m&I"herefore, ,.x.:. y.y,:.& it is not expected that any of these piles will remain for 

8;s: W$> 

W ~ y y #  
fd* YS?.. 

these b&~$&ly depleted ,through operation cons-on activities prior to 9 

10 

11 

12 

&>$ ..,.,Y.d 

reon. The cod&/x&pile has been -4 RmoVd.Adon No. 15 by being 

containerized. However, the final disposition of the .containerized copper will be addressed in this 
document. The items remaining within the scope of the RVFS Report are the building materials, 

which represent the significant volume of materiais within OU3. 

Figure 1-5 shows the multiple program appro 

in the previous two sections. Presented are 

generated by removal actions and D&D projects, the treatment and h a d i n g  requirements, and the 

disposition options for these waste streams. Of the OU3 waste streams presented, the remediation 

materials constitute the Iargest quautity and constitute the only waste stream to be evaluated as part of 

the alternatives for this W S .  The various site removal actions 
handle treatment and disposition of the other waste streams. 

describes the disposition of the items discussed 

nent categories, the waste streams 

described above 

1.3 ORGANIZATION OF REPORT 

This RI/FS Report consists of an Executive Summary, six sections comprising the main report, and 

supporting appendices. A brief overview of the content of the W S  Report is provided below. 

\ $3 

The Executive summary summafizes the findines, content, and conclusions of the &S 
including identification of COCs and analysis of the remedial alternatives. 

Section 1, Introduction, presents a site overview and remediation history, discusses sitewide 
regulatory issues, defines the scope and role of OU3, presents a description and history of OU3, and 
outlines theremedial strategy and the scope of7EOU37iiiZ-&iZion. 
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Section 2, Operable Unit 3 Study Area Investigations, includes a discussion of the data needs required 

ions related to the final remedial action, the methodology employed for the data 

procedures as they relate to OU3. Section 2 also discusses the analytical 

validation process, and the usability and limitations of data collected to support the 

of the nature of contamination. In support of Section2, AppendixK contains both alog 

of general methodology and sample-specific variances written during the W S  characterization study 

and a description of the FEMP data management process that was id place at the time of the OU3 

RVFS was wnduct 

described in section 

L presents the analytical data collected as part of the investigations 
es assigned data validation qualifiers. 

Section 3, Characte 

historical evidence of commination, and a summary of the results from the RVFS field 

characterizatian program. conditiorrs before the interim remedial &on, removal actions, or HWMU 

rable Unit 3, provides a determination of COCs, baseline data and 

closures are then d e s c n i ,  including physical characteristics, commination levels, and 
a '  'on source terms. F M ~ ,  projectio&$f .,... ..... . .. weights, volumes, and wnmnum ' 'onaccording corn 

to regulatory waste classitications purswnt to . .  &ah ##.'-.vq$.; remedial action are included. In suppoa of 
Section 3, AppenaiX A provides in-depth infi&nati~g@i theujmmination in OU3 based on sampling 

.g $$& 

<. .....> 

results. Appendix B provides detailed information on the development .of contamhnt source terms. 

Section 4, Identification and Screening of Technologies Types, presents the OU3 remedial action 
objectives and general response actions for the final remedial actionySe&+4 also discusses 

technology types relevant to the potential further treatment of OU3 *s during the final remedial 

action. Each technology type and associated process option was eval&ed k terms of effectiveness, 

ixnplementability, and cost. These evaluations are presented in Appendix D. Appendix C presents 
the potential strategy and regulatory requirements that must be considered when developing and 

evaluating the remedial alternatives. 

;;;: 
g 2 ",, 

..A.dA* 

ywp=wf$ 
Section 5 ,  Development of Alternatives, presents the development and description of%te$&iv&s for 

@e final disposition of material generated during the interim femedial action. ~hese &emwives 

have been developed from the representative tecblogy types evaluated in Section 4 ax&:'9fM 

Appendix D. Appendix E provides the estimated cost of each t.emedial alternative through the final 

YA 

jy 

remedial action; this estimate does not include costs associated with the interim femedial action. 
Appendix F presents WAC for the off-site disposal facilities being considered to receive OU3 wastes, 

whereas Appendix G presents WAC for the on-property disposal facility. 

08/29/95 123op.m. 
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Section 6, Detailed Analysis of Alternatives, presents an analysis of ach alternative developed in 
Se&$?Fw. then provides a comparative analysis of the alternatives based on the nine US EPA 

hum& &&.&.&p, heal&and the environment resulting from implementation of remedial alternatives. 

Appendix’I is the Comprehensive Response Action Risk Evaluation (CRARE), an assessment of long- 
term risk remaining at the FEW following remediation within each OU required by the Amended 

Consent Agreement, and considers OU3 remediation in terms of the sitewide remedy. Appendix J 

ps qy* 

In support if S d O n  6, A m  H provides an of short-tem to 
@ &y 

’ 

. . .  examines the of site remedhtion on niuurai resources and wiidiife at the FEW. 

‘0 

. .  

00008~ 
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TABLE 1-1 
OPERABLE UNIT 3 COMPONENT IDENTIFICATION LIST 

G \ c R u 3 R U - l  .m 

1 A  
1 B  
1c 
2 A  
2 B  
2 c  
2 D  
2 E  
2 F  
2 G  
2 H  
3 A .  
3 B  
3 c  
3 D  
3 E  
3 F  
3 G  
3 I€ 
3 J  
3 K  
3 L  
4 A  
4 B  
4 c  4 
S A  3 
5 B  4 

S C  4 
5 D  4 
5E 2 
5 F  2 
5 G  2 
6 A  3 
6 B  2 
6 C  3 
6 D  9 .  
6 E  3 

-6-F 3- 
6 G  3 

I 3 
2 
5 

3 

7 A  2 

7 B  9 

8 A  3 
8 B  4 
8 C  3 
8 D  4 
8 E  9 
8 F  9 
9 A  3 
9 B  3 
9 c  9 
9 D  4 
9 E  4 
9 F  3 

10 A 4 
10 B 4 
10 c 4 
10 D 8 
10 E 4 
11 1 
12A 4 
l 2 B  2 
l 2 C  2 
12D 2 
13 A 3 
13 B 4 
13 C 3 
13 D 5 

14 A 1 

14 B 9 
l S A  3 
15 B 2 

16 A 9 

16 G 9 

1-21 
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TABLE 1-1 (Continued) 

OPERABLE UNIT 3 COMPONENT IDENTIFICATION LWI' 

e..... w.n ,___ 

1GPk No@* ..... 16 H 
16 J 
18 A 
18 B 
18 C 
18 D 
18 E 
18 G 
18 H 
18 J 
18 K 
18 L 
18 M 
18 P 
18 Q 
19 A 
19 B 
19 c 
19 D 
19 E 
#)A 
2OB 
m c  
2OD 
2OE 
2OF 
2OG 
2OH 
2 2 A  
22B 
22C 
22D 
22E 
23 
24A 

24B 
2 5 A  
25B 
25C 
25D 
25E 

9 
9 
11 
5 
11 
3 
11 
3 
3. 
5 
11 
11 
5 
4 
4 
5 
5 

9 
5 
4 
4 
4 

5 
4 

4 

4 

4 

10. 
9 
4 

4 

4 
4 

4 

4 
4 

25F 
25G 
2 5 H  
251 
26A 
26B 
26C 
28A 
28B 
28C 
28D 
B E  
28F 
28G 
3QA 
30B 
3OC 
31 A 
31 B 
32A 
32B 
37 
38A 
38B 
39A 
39B 
39C 
39 I) 

, 45 A 
45 B 
46 
51 
53 A 
S3B 

5 4 A  

$.w%&$$FgJ gjc 
% 

M gp 
$p 
4:4% 

% B  

11 
11 
5 
10 
4 

5 
4 

1 
1 
1 
4 

1 
1 

1 
2 
2 
8 
3 
8 
2 
2 
3 
4 

9 
3 
3 
4 

9 
1 
4 
4 

4 

1 
1 
3 

2 

4 

3 
3 
2 
2 

G - . \ c R u 3 R U - L l B L  
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TABLE 1-1 ( C O W  

OPERABLE UNIT 3 COMPONENT IDENTIFlCArIlON LE" 

56C 
60 
61 
62 
63 
64 
65 
66 
67 
6 8 '  
69 
71 
72 
7 3 A  
73B 
73C 
73D 
73E 
74 A 
74 B 
74 c 
74 D 
74 E 
74 F 
74 G 
74 H 
74 J 
74 K 
74 L 
74 M 
74 N 
74 P 

74 Q 
74 R 
74 s 
74 T 
74 u 

. 2  
2 
2 
2 
2 
2 
2 
3 
2 
2 
3 
2 
2 
1 
11 
5 
6 
5 $& .p 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 - . .  

8 

74 v 
74 w 
f7 

78 
79 
80 
81 
82 
88 
89 

G a l  
G-OM 
G-003 
G404  
G U X  
G.006 
G-007 
G-008 
G.009 
G a l 0  
W 1 1  
G a l 2  
W 1 3  
P-001 
PM)2 
P-003 
P404 
P a  
P406 
P-CU7 

TSOOl 
Tsoolz 
TsO03 
TS004 

TSax 

8 
8 
2 
4 

2 
2 
2 
4 

10 
8 
8 
8 
10 
10 
6 
1 
1 
9 
5 .  
5 
5 
5 
7 

7 

7 

7 

7 

7 

7 

7 

2 
2 

2 .  
2 
2 
2 

(a) See Figure 1-3 for component location (g) rrmoVcda~partafRem0valN0.28-CF . tionof@FmTrainingFacili~ 
(b) See note for camponent Category Definitions(0ut page) @) to be ranoved as part of Removal No. 9 - Removal of W p z  inventories 
(c) ~Ovcd~partOfRemOvalNO. 13-Plant1 OICS~OS (i) toberemovedaSpartOfRrmOvalN0. l2-Safe- 

-G)-rrmOVCd a~ part Of Removal NO. UzsCrap Metal P i k P  (a) remoyed s part Of Ranoval N0.-19 - Plant 7 - D k a ~ b g  
(k) rcmoveda~ part of Removal NO. 7 - Pknt 1 pad casfimtiag 

. _ _ _ _  
(at-ad below- grade maferials remain) 

(e) regardedaSpartofRemovalNo. 1 9 - P l a n t f D i s m u h g  . Demffes components canstmaed &riug or after the development of the WPA 
(9 r c m o v e d d r n i n g o p c r a t i o n a n d ~ a c t i v i t i e s  

1-23 
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TAB= 1-1 (Contirmed) 

OPERABLE UNIT 3 COMPONENT IDENTIFICATION LIST 

Note: The eleven ampomst Categories are defined as follows: 

4. Process Support Buildings - Category 4 includes all buildings that provided or provide support for plant operations. 

5. mmtaineri7PA Material, Abovegrormd (includes all dmms) - category 5 iocludes: all &OV-@ 
COILtainets (whether empty or not) and ~ ~ n t a i n e r i z e d - m ;  all waste and product inventories, including hold-Up 
material; and all ~ x ~ , t h o r i u m  inventories. Category 5 does not include tankinglpipiidistxibution systems 
orbulkstoredmateri;ds, + 

p., @ 

8 
*/ . 

6. COlltahd- n: , Below@ - Same as Category 5, q t  components are belOWgroUnd. 
>.. x 

7. Bulk Material ( i i l & % w  fles) - Category 7 includes all existing scrap metal piles, copper piles, soil piles, and 
similar items within OU3 scope. It also is imeaded that this category will include any newly generated soil piles, 
rubble piles, and the like that result h o n g o i n g  activities both m and om of the scope of OU3. 

storage - * gLot/Roads/Railroads - Categow 8 consists of waste storage or bandling pads, railroads, roads, 
the parking lot, and sidewalks. 

8. 

$ 

9. PiPingNtiliti , Abovegnrpnd - includes all abovegmuld piping and utility systems, 

10. PipmgAJtiliti- t, undergo- piping and utility systems. 

including W z d i s t r i b u t i m  

11. pondsandBasii-category11iIlcludessurfaceimpoundments , ponds, and basins. The largest of these are 
biodenirrifcation (BDN) surge lagoon and the stoxm-water retention basins. 

D 
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TABLE 1-2 

OPERABLE UNIT 3 REMOVAL ACTIONS WON-PROGRAMMATIC) 

14 - 
contaminated 
SoilsAdjacent 
to Sewage 
TteatmentPht 
Incinerator 

15 - scrap 
Metal Piles 

cow- 
Nov 1994 

-1- 
compl-i  
oct 1994 

PhaseII- - 
1 

19-phm7 To be 
completed 
oct 1995 

20 - Uranyl To be 
Nitrate Completed 
Stabilization Dec 1995 

U-PilotPlant completed 
sump Dec 1993 

A limesage action designed to preventamtinuing releases h the pad to the 
envkommt. The first stage provided interim mff control and ipstalled two 
temporary tension sppport smaures (TSSs). The second stage included soil 
removal, additional pad insawmk * and two more Tsss. The third stage included 
the installatlo nofseabxiconcmeoverexistingcontammated concreteandthe 
reg- of three TSSs with one TSS. Components TSOO1-3 were removed as 
a result of this Removal Action. 

This removal aaion involved dimuuhg the eight tile sibs. six concme silos. and 
their associated sbuctural see1 sqports and sppportpiers down to, but exdud@, 
the concme pad. Component 1C was removed as aresult of this R e m a V a l  Action. 

Soils in the area of the incinerator thatmet or exceeded pmaibed cleanup action 
levels were excavated. Excavation included a total of 3,020 yd'. with 1.320 y& 
from on-property and 1.700 y e  from off-site areas. Soils were containerized 
pending charaaerization under Removal Action No. 17 management guidelines. 

pha~e I ofthis tar+ remova~ action involved the r e c y c h  oftbe scrap metal 
from Roducho n lpa'@es. 2254 tons were recycled into shielding blocks. 9 tons 
were free re** of Tennessee requiremem, and 16 tons were 
aisposed at NTg: PhadB involved comaineriziog the scrap copper piles for 
t r e a t m e n t a n d ~ ~ ~ ~ m a t e r i a l i s a w a i t i n g t h e s e l e c t i o n o f a v i a b l e  
treatment approach. Components P-OW and P a  were removed as a result of 
tbisRemovatActfon. 

This removal action consisted of dhmdbg Phm 7 (a seven-story steel hmed 
building) and the bridge crane located west of h e  Wding down to. but excludiug. 
the concrete pad. The materials desigmW for disposal wiU be packaged and 

* +?.w-T.j shippea off-site in accordance with Remova*fl No. 9. All StrUcQlral steel was 
segregated for recycling or beneficial reuse. 2- PI& 4 ~aintenance Building 
was ais0 dismantled, since it was adjacent to^ Components 7A, 7B, and 4C 
were removed as a result of this RemovaI Amm. 

&& 
This removal action will stabilize and disposIt#nr approxilnately 226.Ooo gallons of 
Uranyl Nirrate Hexahydrate solution stored in 21 tanks. 

This removal action involved removing the sunap and ia contens. cutting and 
capping the drain line sppplying the srrmp, removing contaminated soils 
-lY -a the sump and drain he. inspecting hWqg!p*<$!! 
line prior to backfilhg and excavation,.aud calleaing field sam@es. $:a 

The Tank Car contents were pumpdinto portable tanlrs, along arith&%ue from 
a total of five rinses, and transferred to &e Nitric Acid Recovery (NF) System 
forultinutt? disposition via the UNH System. Safe shutdownsqarg&@e 
aninless steel tank fromthe rail car undercarnag . e,cu&openfhetanktopreventits 
reuse, andtransferredthese componentr to the scrap metal m. 

1-25 8/18195 6:48 p.m. 
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TABLE 1-2 (Continued) 

OPERABIX UNIT 3 REMOVAL ACTIONS WON-PROGRAMMATIC) 
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NOTE: 
1. OPERIBLE UNIT 3 NCLUKS ul. BuLmcs. 

PPELphs. UQ, *BovE-a?w STRUCNRES 
IN THE F O I M R  PRODUCTION *REA 0-E 
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2.0 OPERABLE UNIT 3 STUDY AREA INVESTIGATIONS 1 

2 

3 

4 

r the OU3 RUFS characterization study were originally established in the WPA 

(DOE 1993a). DOE revisited these data needs after the ROD had been signed and proposed a 

modification to the WPA (DOE 1994e). The primary focus of the modified characterization study 5 

6 
D 

was to determine the nature of contamination that would remain in the building materials after the 

interim remedial acti 7 

8 .  

9 

10 

Section 2 presents a of the field and laboratory programs employed to support the RIA3 

characterization study. OU3 components were characterized to support development of estimates of 

the quantity of contaminated material, based upon material types and contamination levels, for 11 

contaminated facilities and structures. The characterization data were used to develop and evaluate 12 

the remedial alternatives as discussed in S 

The W A  identifies data needs at OU3, lis 

approach, as detailed in the WPA sampl 

and types of samples to be collected for each component, the method for determining sample 

locations, the procedure to be followed in the collection of each sample type (Le., concrete, 

masonry, etc.), and the analytical methoddprotocols to be follo 

analyzing OU3 samples. 

ectives and presents a data collection 

The WPA also provides the number 

ratories when 

DOE proposed a modification to the WPA (DOE 1994e), which pr 

the RIFS characterization program based on (1) revised data needs, (2) on recognition that 

OU3-specific baseline risk assessment requirements are satisfied by existing comprehensive site 

assessments, and (3) on sample trending analysis done using data obtained during the early stages of 

the characterization program. Section 2 describes the RUFS characterization progr the 

modification of the WPA. The results are used to support the final remedy decision. 

a reduction of the scope of 

.:.:.:.:. . ....._. 3:F:::: .:::*::: 
.,.; $::;::;.. .( __. .. ._........ . 

Section 2.1 outlines the data needs relating to remedial alternative development and comparison. 
Sections 2.2 through 2.4 detail the field investigation approach and activities, including field 

screening, intrusive sampling, and any variances from these activities. Section 2.5 describes other 

investigations and studies that were used to supply information andor analytical results for this 

document;-Analytical-re~irements~data-validation~and sample-tracking are discussed-in-Section-2:6:-~ 

Section 2.7 focuses on the data quality assessment process and data evaluation. 

2- 1 000094 9/04/95 5:OOp.m. 
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ated to supporting the final remedial action are: 

0 estimate of type and mass ofcontaminants (Le., source t e r n )  that would 
reside in OU3 materials after the interim action; 

media volume and weight estimates of various types of materials within OU3 

* 

0 

0 ility of various media to reduce waite 

0 estimate of contaminant- and material-specific leachability from OU3 material 
for preparing WAC for on-property disposal. 

Table 2-1 provides a detailed listing of data 
the data collection approach. These data ne 

based on the modification to the WPA (DOE 

ing data uses and data objectives, as well as 
presented in the WPA, have been revised 

2.2 SUMMAR Y OF. DATA COLLECTION UPROACH 

This section reviews the WPA approach for collection of RUFS data to support fundamental decision 

making for the management and future disposition of OU3 wastes. This approach included 

categorization of components, delineation of components into proc 

strategy. This section also discusses how field work packages (FWP 

locations and protocols. 

an overall sampling 

, used to specify sampling 

Figure 2-1 diagrams the characterization program presented in Section 2. This process begins with 

the initial categorization of OU3 components into "sampled components" and "non-sampled 

components" based on the radiological levels found in past radiological surveys perfqm&Fm%e 

FEMP. Next, radiological and chemical surveys were performed to identify sampling lo&!tio& .:.:.I:: in 
"sampled components" and to verrfy the classification of the remaining components in thgnon- f.:.) 

sampled components" category. Finally, intrusive samples were collected at the selected locations as 
appropriate.. The flow diagram presents the rationale for deciding whether to collect a sample for a 

particular material (i.e., loose media, unknown liquids), the type of sample to be collected (concrete 

core versus concrete chip), and the sample collection location. Each concept presented in the flow 
diagram is discussed in detail in,Section 2.2 and 2.3. 

:5 :$$!: '2: 

:w$: 

,...e. :::::::., . , 
1 ..,,............... 
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D&D the'OU3 structures had major implications for the data collection program 

S. The scope of the RVFS characterization study was carefully designed to support 

evaluation of remedial alternatives that would be implemented following D&D activities. Most of 

these alternatives were expected to involve material disposition. The study was then focused on 

various types of construction materials within OU3 (e.g., concrete, masonry, etc.). .Samples were 

collected from areas ' 

the construction mate 

procedures descri 2.3.1. The types and levels of comminants present in a given type 

of material (e.g., assumed to be the same throughout a given process area within a 

particular component (e.g., OU3 building, pad, or other structure). For areas in which processing 

occurred, a process area was defined as the area taken up by a particular chemical process. For other 

areas, the term process area was used to 

components, except those assigned to the bulk 

(Component category descriptions are provid 

uniformity of types of contaminants within 

t radiological and/or chemical concentrations (hot spots) from each of 

ied. Hot spot determinations were made by the field screening 

areas with common activities. All 

als category, were divided into process areas 

e. 1-1). Given the definition of a process area, 
erial within a process area is a reasonable 

assumption; Expected uniformity of types, of contaminants limited the necessity for multiple samples 

within a given material in a process area, while sampling from the location of highest concentration 

assured conservatism. 

Based on these assumptions, the following sampling approach was d 

taken from each major medium (e.g., concrete, acid brick, maso 
process area at the location of greatest lmown radiological and/or chemical contamination, was 

collected for analytes identified in Table 2-3. Table 2-4 provides a summary of analysis per medium. 

one intrusive sample, 

el coating) in each defined 

In the case where screening (e.g., x-ray fluorescence (XRF)) did not identify a separate chemical 

contamination location, chemical intrusive samples were taken at the same location q4mm&$ogical 2::::; 

intrusive sample. Conversely, separate intrusive samples were collected if there were & A c t  areas of 
. ..... :: .x,x. ::: 

ii... .. ii. .... .... 
chemical and radiological contamination. 

:.:.:.:.: ......... 
i i... .. ......... 
.... ..... .... ..... .... .:.:.:.:.: 

., ,::.:.:.:.:.;.:<.: .,., :.. ...";A% 

OU3 consists of 233 components (as noted in Section 1.2.1) representing the entire spectrum of 

structures and functions of the FEMP. Only 219 of these components were included in the WPA and 

are; therefore, part of the RVFS characterization study. The additional 14 components were 

constructed after approval of the WPA and are considered uncontaminated. Because of the varying 

types of operations that were conducted in the various components, contaminant levels range from 

~~ 

2-3 9lW195 5:OO p.m. 
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envidhmentaf .::::::? data were examined to identify components that are likely to have either significant or 

no sigkfi&t levels of contamination. Process knowledge, past sampling program information, drum 
,::.:.:A. 

......... 
,.:.:.:.:i 

;<s 

storage and contents, etc., were also reviewed to determine possible contamination. Components with 

no significant contamination, based on radiological levels identified in DOE Order 5400.5 criteria for 

allowable surface contamination as listed in Table 2-2, were not sampled. Confirmatory screening 

(radiological surveys 

contaminated (non-s 

difficulty in remedi 

based on the suspected level of contamination: 

) was carried out in representative components identified as not 

Such components were selected based on plausible risks or expected 

refore, all OU3 components were classified into one of three categories 

0 Sampled: 

0 confirmatory: 

0 Non-sampled: 

Components suspected of being contaminated; 

Components having at most isolated pockets of relatively low 

most isolated pockets of low levels of 

Sampling component classifications were developed from detailed inspections, previous investigations 

(i.e., spill logs, process knowledge) and a review of radiological surveys from 1989 to July 1992. In 

addition, all components were radiologically surveyed as part of the RI/FS sampling program, and 

components were reclassified 'when the survey data exceeded the "si 
contaminant" levels identified in the DOE Order 5400.5 criteria for 

listed in Table 2-2. Of the 219 OU3 components listed in the 

and 82 were classified as non-sampled, with 16 of these class 

canceled; see Section 2.3.3). The individual component discussions in Section D.9 of the W A  list 
the category placement for each component. 

surface contamination 

ere classified as sampled 

2.2.2 Field Work Packages 

As specified in the WPA, component-specific FWPs were prepared prior to field s 

essence, FWPs are mini sampling and analysis plans which specify exact sample 1 

sample number designations, etc. to be employed by the sampling teams and supporting groups. 

Using a combination of the "Summary of Available Radiological Data" discussions in Section D.9 in 

2-4 9/04/95 5:OO p.m. 
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dditional radiological survey data and chemical survey data collected prior to writing 

ling locations were identified based on radiological hot spots and chemical hot spots 

area as described above. Any changes in the FWP requirements (i.e., change in, or 

elimination, of, sample locations) were written in the sampling team's field logbooks and then 

documented in formal variance reports. Section 2.4 provides a discussion of all sampling variances 

reported in these field logbooks. 

2.3 

In support of the 0 
screening and intrusive sampling that was performed as part of the OU3 characterization study. 

Radiological and chemical field.screening is addressed in Section 2.3.1. ' Intrusive samples collected 

from major media (concrete, acid brick, masonry, steel coatings, asphalt, and transite) are discussed 

in Section 2.3.2. Additional supplemental 

sludge, wood), unlcnown liquids (collection PO 

discussed in Appendix K. These suppleme 

characterization of OU3 components rathe 

presented in Appendix L.3. Section 2.3.3 reviews confirmatory samp;ling, while Section 2.3.4 

describes the sampling program for construction material leachability testing. Appendix L. 1 provides 

a listing of all samples collected as part of the OU3 RVFS 
information such as the component and process area from which th 

collected, and the group of constituents analyzed. 

,127 intrusive samples were collected. This section discusses both 

ed, including loose media (sediment, soil, 

ds, ponds and basins), and air filters, are 

were used to support the general 

ly support remedy selection. Results are 
. , . .  . .  

as collected, the media 

2.3.1 Field Screening; 

Various sampling methods were used to fulfill specific data needs identified in the WPA. Results 

from the application of field screening methdologies were used as a basis for selecting final intrusive 

sampling locations, in addition to providing radiation exposure rates. Each of the sc 

employed during the RI/FS characterization study is based on protocols presented in 
methods are s . xl below in the same sequence in which they were implemented 

2.3.1.1 Surface Radiological Measurements 

A variety of radioactivity measurements were obtained from construction material surfaces to select 

sampling locations. Screening locations were determined using an approach based on existing surface 

c o n t Z i i i i G t i K & ~ d  process I c n o w l e d K E h  process area withknown andor suspected -a 
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co 

in 
as surveyed to either confirm the preliminary "hot spot", (local h u m )  identified 

to designate another "hot spot." 

The local maximum "hot spot" was generally designated based on the highest total beta-gamma 

activity. That information was supplemented with removable alpha and removable beta-gamma 

measurements from significantly contaminated locations. The beta-gamma surface contamination 

surveys were perfo 

and beta-gamma, was 
material to swipe a 1 

a Geiger-Mueller (GM2) probe. The removable radioactivity, alpha 

by the swipe sampling method using a standard paper or cloth 

and analyzing in a Tennelec scintillation counter. 

2.3.1.2 Metals Screening bv X-Rav Fluorescence RRF) 

A field portable XRF instrument was used to screen selected components for suspected metal 

contamination. The XRF instrument w 

identified metallic hot spots to guide intrusive 

quantitative data for metals with atomic 

approximately 100 to 200 pgkg and s 

concrete, masonry, and steel coatings and 

g., The technique yielded qualitative and semi- 

or higher at detection limits of 

data downloads to a personal computer for 

user evaluation and review. Prospective XRF screening locations were based on visible staining and a 

review of process knowledge and potential contaminants . The XRF results were evaluated to 

determine the local maximum for the metal contaminants, primarily focusing on the RCRA hazardous 
waste toxicity characteristic metals, (i.e., arsenic, barium, chromium 

silver, and mercury). 

, lead, selenium, 

2.3.1.3 Organic VaDor Screening 

A photoionization detector (PID) was used to screen components suspected of containing organic 

compounds. Screening locations were selected based on process knowledge, visual contamination or 

suspect areas. The PID instrument is sensitive to vapors at levels as low as 0.1 p 

volume (ppmv) and responds to a variety of chemical classes, particularly aromat 

benzene, toluene and xylene, and olefins, such as chlorinated ethenes (e.g., trichloroeth 

,The particular PID instrument employed is capable,.of . .  automatically . logging the 

average reading every 15 seconds and has electronic data downloading features. 

The component-specific FWPs specified the use of PID screening ia 38 components, based heavily on 
visual observations and the component's history concerning use of chemical solvents, fuels, 

lubricants, and other organic-based liquids. The general protocol entailed air measurements in the 
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ff collection points or sumps, cracks in floors, unknown containerized liquids and 1 

2 

. .. 3 

2.3.1.4 PCB Screening Survevs 4 

The use of field kits for PCB screening proved to be an effective tool for determining accurate semi- 

quantitative (order of magnitude) results for PCB levels in concrete and masonry. floors. 

immunoassay field ki for semi-quantification, of the PCBs on surfaces by using a cloth wipe 

over .a iw cm2 area, 

on the presence of vis 

transformers containing PCB-contaminated oils. The screening kits were used to identify the highest 

5 

6 An 

7 

B 

9 

10 

by soiveni extraction of the wipe. CuiiipneiiS were SciSi id b z e d  

tains around electrical equipment and on suspicion of housing 
. .  

area of PCB contamination, for intrusive sample collection and laboratory analysis, in 18 components. 

2.3.2 Intrusive Samdinq 

Intrusive sampling was performed during the 

major media and supplemental samples. M 
masonry, steel coatings, asphalt, and transit 

liquids, air filters) were collected as part of the RI/FS characterization study for the purpose of 

supporting general characterization, as discussed in Appendix L.3. A single sample of each major 

medium, if present, was collected from each process area within a component (those designated for 

sampling). Final sample locations were based on field radiological s 

screening, visual observations and/or a knowledge of process operati 

described above. 

haracterization study to collect and analyze 

samples consisted of concrete, acid brick, 
- 

ntal samples (i.e., loose media, unknown 

each component as 

. . . . . . . . 

11 

12 

13 

14 

I5 

16 

17 

18 

19 

m 

21 

22 

23 

24 

25 

Intrusive samples were obtained from 137 components, which generated a total of 891 major media 

samples and a total of 236 supplemental media samples. All intrusive samples were analyzed at off- 

site laboratories for selected constituents (identified in Table 2-3) based on the media 

suspected contaminants. To ensure data sufficiency, each sampled medium, regard 

was analyzed for the same groups of constituents (e.g., concrete was always analyzed 

radionuclides and target ana€yte list (TAL) metals). Table 2-4 provides a breakdown of the groups of 

constituents analyzed for each media type. 

26 

27 

28 

29 

30 

31 

32 Table 2-5 consists of a detailed component summary, organized by the component type (process 

buildings, wareh~/s-buildimiitC)Tf ~ i ~ s p e c i f i c ~ i n ~ s i v e - s ~ p l e s - c o l l ~ t e d ~ f r o m ~ ~ c h  3- 
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on-sampled and confirmatory components are included in order to provide a complete 

that summarizes the sampling status of all components. 

2.3.2.1 Maior Media Samblinq 

Concrete Cores. Process areas where acids and caustics were used, which created potential corrosive 

conditions, are referred to as "wet" process areas. In components that contained these "wet" process 

areas, "core " sample 

"Concrete cores" are 

grinding of the expo 

measurements were taken at each depth in the field, while the collected media were containerized for 

laboratory analysis. The term concrete core will be used in this document to address these latter 

. .  

rete floors were collected to evaluate the penetration of contaminants. 

measurements of contaminant depth profiles obtained through repeated 

. Actual cores were not obtained. Radiological surface activity 

samples. 

Consistent with the local maximum sampling 

process area at the location of the highest ra 

Concrete cores were collected as discrete s 

, 0 5 1  inch, and 1 4  inch depths. A deeper interval, 1-6 inches, was used early in the field program 

but was reduced to 1 4  inches because of difficulty in attaining the six-inch depth and the potential 

hazard of .encountering utility lines. 

h, one core sample was extracted from each 

or chemical concentrations. 

'the following intervals: 0-0.5 inch, 

............................................. \... (.,... . . . . . . . . . . . . ./ ;<<:; ' "::< .:.:.:.:. ..... .:.:.:.:. 
i...,... :*,:< 

A combination of a diamond coring bit and a pneumatic bushing tool{W&achment, :.:.:..:. similar to a 

meat tenderizer, attached to a hammer drill that pulverizes the conc&$:..into . . . . . . . . . . . . small pieces) was used to 

obtain concrete cores. Typically, the bushing tool was used to break up the 0-0.5 inch and 0.5-1 inch 

intervals. The coring bit was then employed to core the 1-4 inch interval, followed by the bushing 

tool to chip out the core material in situ. 

.:.:.:.,. 

. . . . . . . . .,.,., ............,..., , , :.:<.:.:.:+:.:.:.:.:.. ,:,:,:,... . . . . . . . . . . . . _._ 
.:.:.:.:. ..: 

p' ";; 

All 375 concrete core samples (126 sample locations,*one sample per depth, typically thrg ..... depths per ......... ......... 
location) were analyzed at,analytical support level (ASL)' D for both the radionuclides l i W  in 

Table 2-3 and the US EPA TAL for metals. Also, two samples were analyzed for PCBs at ASL D. 
,-,::.,,* 

:<+..A .A. A,. 

Concrete Chip. h.lasonrv. and Acid Brick. Concrete was sampled in all process areas selected for 

characterization that were classified as "dry" components (Le., where no chemical processes 
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re collected from, the 0-0.5 inch interval. Masonry and acid brick from locations in 

components were also-collected from the 0-0.5 inch interval. A bushing tool was 

' 

1 

2 

3 

4 

. .  e the top half inch of concrete and masonry in situ. 

All 294 concrete chip, acid brick, and masonry samples were analyzed at ASL D for radionuclides 5 

and TAL inorganics. In addition, 14 of the samples were analyzed for PCBs at ASL D. 6 

Eight samples were cdf~ctdifrom ...... concrete and acid brick throughout the site for TCLP leaching 
.+z;*:+. '.:<.:<? .,., ....... 

tests. The results from aese tests are used to provide an indication of what levels of contamination in 

these media may be potentially classified as hazardous under RCRA per the hazardous characteristic 

criteria in 40 CFR 261, Subpart C (described in Appendix A). These data will also be beneficial to 

10 

11 

12 

the RIFS in evaluating remedial alternati ion methods. SW-846 Method 131 1, 13 

TCLP, was used to determine the leaching pot 14 

Samples were collected from the following 

'Plant (2A - concrete and acid brick), Metal 

' 

f the chemical and radiological constituents. 

: Plant 1 Pad (74T - concrete), Ore Refinery 

Plant (5A - concrete), Pilot Plant Wet Side 

15 

16 

(13A concrete Ad acid brick), and the Pilot Plant Wet Side (13A - concrete and acid brick). 

Regardless of whether the process area .was considered wet or dry, sample collection depths were 

0 - 0.5 inch. The TCLP extracts were analyzed at ASL D for target compound list (TCL) volatile 

organics, TCL semi-volatile organics, TAL inorganics, and radio 

samples are listed under either Concrete Chips or Acid Brick. 

Table 2-5, these 

Steel Coating Samdinq 

The coatings (paint and oxides) on structural steel (I-bhns) were sampled to determine concentrations 

17 

18 

19 

m 

21 

22 

t3 

24 

of surface radiological and metallic contaminants. Of 200 steel coating samples collected, 168 25 

locations were sampled and analyzed for TAL inorganics, and 82 locations (either co&emd4igm the 

same location as the inorganics sample or from a separate location) were analyzed for radionuclides. .:.:.:.:. 

The remaining radionuclide analyses were canceled based on data presented in the chemi& ..... .... analytical 

trending report as discussed in the modification to the WPA. In the evaluation of the trending-set 

data for the steel coatings, high levels of chromium, lead, and other RCRA metals were found as well 

as radionuclides. The presence of these contaminants would probably require the classification of the 

steel coating material as a hazardous waste under RCRA. This would require some type of 

decontamination-process-for-release- without-resmction,Given-the-M~e-of-the-~ending~set-~~it- 

was determined that sufficient data are now available to assess, conservatively, the volume of 

:< ............. . . . . . .  :. ............ 

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

..... ...... ................... ....................... 
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that is both chemically and radiologically contaminated. Therefore,' radiological 

emaining steel coating samples was canceled. 

As with other major media, the local maximum (hot spots) for radiological and chemical (metals) 

contamination observed during screening was seiected for intrusive sampling of the steel coatings. 

These samples were usually obtained by employing a pneumatic needle scaler to chip away the 

coatings. The coat 

component to 

mass for analysis v 

volume (625 grams) for analysis of radiological and chemical parameters. 

ayers of paint and/or corrosion) varied in terms of thickness from one 

ly, the total scaled I-beam area required to generate sufficient sample 

e average, 15 ft* of surface area was required to obtain the necessary 

Asphalt 

Four asphalt samples were collected from 
Decontamination Pad (74P). All samples w 

the site road (G2) samples also analyzed for 

PCBs at ASL D. 

(G2), the Plant 4 Pad (74E), and the 

for TAL Inorganics and radionuclides with 

e organics, TCL semi-volatile organics, and 
. . . . . . . . 

. .  

Transite 

Transite, a common construction material used as sheeting for the walls and roofs of many OU3 

buildings, consists ,of asbestos fiber-reinforced concrete. For the p 
it was assumed, and stated in the WPA, that all transite is radio1 

the possibility of contamination (other than radiological and asbest 

transite at site locations with the greatest potential for chemical contamination based on process 

knowledge and visual inspection. The ten compbnents sampled were Preparation Plant (1A); Ore 

Refinery Plant (2A) (two samples); Hot Raffinate Building (3E); Green Salt Plant (4A); Metals 

Production Plant (5A); Metals Fabrication Plant (6A); Recovery Plant (8A); Special 

Plant (9A); and the Incinerator Building (39A). Sampling locations were designated 

presence of visual stains when possible. Samples were analyzed for TCLP.metals, 

organics, and TCLP semi-volatile organics at ASL B. , 

ed. Toevaluate 
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36 samples were collected from such supplemental media as air filters collected from 

ing, and air conditioning W A C )  equipment, along with loose 'media (e.g., 

removable material from floor drains, sediment/sludge collected from ponds and basins, and wood), 

bulk materials (e.g., soil piles), and unlcnown liquids (e.g., collected from ponds and basins). The 

objectives of collecting these samples were to support the data obtained from the mjor  media samples 

in the characterizat 

environmentai 

component D&D. 
sampling techniques, can be found in Appendix L.3. The analytical results with validation qualifiers 

can also be found in Appendix L.3. 

components, to evaluate -the possible transfer of contaminants to 

5 media), 'md to determine potential health and safety risks during 

f the supplemental media, including types, sample numbers, and 

Sixteen components were originally identified 

verify the absence of significant contaminati 

ory sampling in the WPA in order to 

e components, presented in Table 2-6, were 

&or difficulty in remediation. The Outside 

Equipment Storage Area (POO7) was deleted from this list because it was.removed as part of Removal 

Action No. 15 (see Table 1-2). 

The screening approach confirming the absence of significant co 
included the following steps: (1) each component was considered a rocess area; (2) screening 

was employed systematically (screening conducted at intersecti 

and (3) intrusive sampling was performed only if resultant XRF survey levels exceeded TCLP 

regulatory limits (scaled to the "20 times the TCLP limit" value compared to the "total" analytical 

results of the solid material as defined in Section 3) or the radiological criteria listed in Table 2-3. 

Radiological surveys and XRF surveys were performed at the intersects of predete 

patterns based on the dimensions of the area to be surveyed. Air monitoring for o 

was performed to initially obtain ambient component conditions; if necessary, more 1 

were performed to locate potential sources of organic compounds. 

. 

The Boiler Plant (ZOA) and site roads (GO2) were the only confirmatory components where intrusive 

samples were collected based on the confirmatory screening results. Concrete chip samples were 

- c o l l e c t ~ - ~ t h ~ B o ~ ~ P l ~ t ~ ~ ~ ~ ~ t ~ ~ l w e r e c o l l ~ t ~ ~ f r ~ t h ~ o ~ ~ S ~  SectiW2.3 T 1- 
for sampling and analysis information. 
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i /..n ..... ......,.... .. .................... :z:.: .,.,_ ..... 2 -3 .&OU@$~onst~ction Material Leachabiliw Testin 
..... ...., .... .. . .. .. .... ..... . .. . . .( (. ... . .... . .. . .. 

An additional .:.:.:.:.. hvestigation was conducted 'following the completion of the primary M/FS field 
..... ..... .:.:.:.:. 

..>.x ..... .... ..... 

act~~~~~.:j:~~'leachabachability study (KL Study) was implemented to establish the leachability primarily for 

uranium and technetium-99, from both porous and non-porous construction media, in order to 

evaluate viable disposal options. 

Concrete cores (2" 2" depth), paint chips, and painted steel were collected from a variety 

of OU3 components. used for sample collection was similar to the methods used for the 

RI/FS characterizati cribed in Section 2.3,.1. However, the concrete cores for this study 

were collected intact using a diamond coring bit, unlike the RUFS characte&tion study, where cores 

were actually collected at selected intervals as pulverized material. Table 2-7 provides a list of 

samples collected by material type and component. The rationale for deciding sample locations is 

discussed in Appendix G. .%. ....... ..:.:.:.:. 
<.~.:.>:;,~ ,<y x.:.. 

.::j:: :*. 
+:. :::E. 

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

...L .:.:.:.:; 

To determine the leaching potential of uranidgadTk:chnetium-99 from the concrete and paint ..... ,# .:.:.:.:.: 

'coatings, a series of two-phase desorption b&&i tes&&kre conduct&. The leaching used for 

these batch tests'was deionized water adjusted to a pH between 4.5 ,and 5.0 using sulfuric acid. This 
leaching solution was chosen to simulate acid rain conditions. 

Analytical testing was conducted on the concrete and paint 

cores and the paint to determine the concentration of radionuclides 

concentration is used to infer the radionuclide concentratio 

technetium-99 were analyzed at ASL D. The solid samples used in the leachability study were 

analyzed for total uraniurh and technetium-99 at the end of the desorption batch tests. These data 

were used along with the final leachate results to determine the mass balance value for total uranium 
and technetium-99 in the initial solid media. The mass balance result superseded the 

measured in the surrounding material. 

unding the concrete 

Total kanium and 

lid media. This 

id results 

..:::::A,. ..................... 
Interim leachate samples from the desorption batch tests were analyzed at various time periods for 

total uranium at ASL B, with the final leachate solutions analyzed for total uranium and 

technetium-99 at ASL D. Composites of the final leachate solutions were also analyzed for metals at 

ASL D, inorganics (e.g., fluoride, nitrate, sulfate) at ASL B, and radionuclides other than total 

uranium and technetium-99 (e.g., isotopic uranium and isotopic thorium) at ASL D. The results of 
these composites were used to support the modeling used in the leachability study. Appendix G 

2-12 9/04/95 5:Wp.m. 
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i ,,,... ....,........ . ..A .... . .,.. ......:.. ..... ......... ........_ 
prov&es .... ._... a w l e d  ...._. description of the OU3 leachability study, including methodology; results and 

2.4 GENERAL METHODOLOGY VARIANCES AND SAMPLE SPECIFIC VARIANCES 

Variances between actual field sampling activities and the activities proposed in the WPA have been 

formally tracked and' 

approximately 300 v 

variances, along wi 

variances include 

the WPA, additioddeletion of process areas, deviations in grid spacing for a particular sampling 

event, and additioddeletion of a component from the RUFS sampling program. General variances 

include such items as changes in the cost  

protocols, or changes in air sampling requir 

inclusion in the OU3 RVFS files in order to 

summarized in Table 2-8. 

during the entire OU3 RI/FS sampling program. A total of 

both component specific and general, were written. The list of 

scription of each, is found in Appendix K. Component-specific 

additioddeletion of samples from those indicated in Section D.9 of 

specific medium, changes in sampling 

variances were approved prior to their 

e integrity of the data quality and are 

a Types of variances and associated effects on the OU3 data set include: 

a Variances that deleted scheduled samples within a 
sample media (mostly supplemental media) did not 
sampling. Although the media may re-accumulate 
media will be removed prior to dismantlement of co 

Variances that deleted entire process areas or components, mainly because the 
component is part of an existing removal action (refer to Section 1.2.2.2), 
which means that the area of contamination will not exist at the time the 
component is dismantled. Sampling and analysis plans for removal actions 
can be found in the individual removal action work plans. 

Variances that added components to the list to be sampled because incr 
radiological or chemical contamination was found during screening 
(i.e., X W ) .  The sampling of theie components increased the data set an 
more accurately, characterizes those components which were not on 
scheduled to be sampled. 

a 

a 

a Variances that added individual samples to those already scheduled because 
original data included unexpected results. The additional samples were to 
venfy the original results and assist in determining the extent of the 
_contarmna * tion. 
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Variances that do not affect the OU3 data set but were used to document 
unusual occurrences or changes in field quality assuranadquality control 
(QNQC) sampling. 

4 

2.5 ADDITIONAL DATA SOURCES 

In addition to the data collected through the N/FS characterization study, the following sources were 

used to supply data or volume estimates for this document. 

Volume estimates of 

Material Quantities . .  ory Report" (DOE 199%). These estimates were added to the 

Sitewide Waste Inventory Forecasting and Tracking System (SWIFTS), a database developed in 1994 

to maintain information related to materials and associated volumes and quantities. The data in 

SWIFTS were used to develop estimates of contaminated material discussed in Section 3. 

for OU3 components were produced and reported in the "OU3 

A report entitled "Measurement of Naturally 0 Radionuclides in Concrete Fill Materials, " 
.:.:., . , . . ... :.:.:.:.:.. ................................ 

prepared by the University of Cincinnati (1989, w @ ! e d  as a source for baseline radiological values 
.,<$&...; ,.... <2::<2;::,;. 

used as a comparison to the OU3.RUFS sample results. Baseline levels for OU3 media is discussed 

.in Appendix A. 

Containerized wastes (e.g., drum waste inventory) were sampled, 

characterization using FEMP procedure "Sampling Waste for Hazar 

characterization information for these wastes is located in SWIFTS. 

estimates of contaminated inventory discussed in Section 3 and 

outside the scope of the OU3 RVFS Characterization Study as discussed in Section 1.2). 

emoval Action 9, for 

were used to develop 

2.6 ANALYTICAL REOUIREMENTS AND DATA VALIDATION 

This section provides an overview of analytical requirements and data validation use@for%be .:.:.:.:. 'OU3 
: ~ $ ~ . : ~ $ ~  

e: 

ms . 
..... .... ..... .... .... ..... ..... 
......... i..... . 
......... ..... .... 
i.... L ......... ....,..... 

....... :. .;.:.:.:. 

..... <.:.: 

. _. . . . . :.'"' ..... ..,,. g.:::::..;, , : 

2.6.1 Analytical Laboratories Ad Reauirements 

Laboratory analytical requirements were determined for the OU3 RUFS using the data quality 

objective process (see Section 4 of the WPA). Through the evaluation of measurement needs, it was 

determined that methods stipulated in the Sitewide CERCLA Quality Assurance Project Plan (SCQ) 

2- 14 9/04/95 5:OOp.m. 
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et or exceeded OU3 needs. ASLs were determined using the following SCQ 

ASL A (Qualitative Field Analyses) 
Provides the most rapid (real- or short-time) results. ASL A is often used for 
preliminary comparison to Applicable or Relevant and Appropriate Requirements 
(ARARs), for initial site characterization to locate areas for subsequent and more 
accurate analyses for field screening of samples to select those for fixed laboratory 

ore engineering screening of alternatives (bench scale tests). In the 
erization study, ASL A was used for field screening as described 

0 tative, Semiquantitative, and Quantitative Analyses) 
ity control checks than ASL A and results obtained can approach 

similar QNQC credibility and accuracy/precision determinations to ASL C. These 
analytical results can be obtained in the field or laboratory, but with similar QC 
checks and QA protocols as those utilized in ASL C, the results can be validated to a 
level that offers confirmation and support to samples analyzed at ASLs C and D. 
Includes standard methods 6 methods (EPA 1986). In the OU3 
RUFS characterization study, 
(SW-846 methods) analyses 

0 ASL C (Quantitative with 

was used for XRF field screening and TCLP 

Provides data generated with full QA/QC checks of types and frequencies specified 
for ASL D according to FEW-specified analytical protocols for radiological and 
nonradiological parameters. Raw instrument data are not required in data packages 
submitted from the laboratories. ASL C was not used for the OU3 characterization 
study. The raw instrument data was determined to 
This would allow data validation to upgrade validati 
problems were discovered during ASL C validation. 

ASL D (Quantitative with Fully Defined QNQC 
Including Raw Data) 
Provides data generated with full QNQC checks of types and frequencies according to 
FEMP-specified analytical protocols for radiological and nonradiological parameters. 
The data package includes raw instrument output for validation of ASL D data. All 
OU3 chemical and radiological analyses were analyzed at ASL D except transite. 

r all data packages. 
C to ASL D if 

0 plete Data Package, 

2.6.1.1 Chemical Data 
* 

.... ..... 

Inorganic and organic chemical analyses were selected from SCQ Table G-1, "SCQ A n a l ~ ~ c a l  ...... :. 

Methods Selection Table For Organic and Inorganic Analyses" (DOE 1993d). ASL D analyses 

adhered to the EPA Contract Laboratory Program (CLP) Statements of Work (EPA 1990) while 

ASL B analyses adhered to SW-846 methods (EPA 1986), including Method 1311 for TCLP 

extraction. 

..:.:.:.:.:.. ..................... 
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MP-approved chemical laboratories performed analyses in support of the OU3 

Clemson Technical Center, Anderson, SC 
Datachem Laboratory, Salt Lake City, UT 
IT Corporation (Quanterra), St. Louis, MO 
Lockheed Analytical Services, Las Vegas, NV 
Twin City Testing (TCT) Laboratory, St. Louis, MO 

atory, West Chester, PA 

0 
0 
0 
0 

ods, the laboratories were required to meet the performance-based 

criteria established in SCQ Table G-4, "Radiochemical. Analysis Performance Specifications," for 

'ASL D. Prior to acceptance by the FEW, each laboratory was required to provide documentation 

proving that it could meet the SCQ criteria 

radioanalytical services task order, the laborat 

that they did meet the SCQ performance-bas 

Data package deliverable requirements were ..,, , . .  

for each contract lab. These deliverables were analogous to an ASL D deliverable for chemical data 

(the CLP data package), requiring raw data and calibration control charts. ' 

water analyses. After completion of each 
. ere required to provide documentation showing 

for the samples analyzed .in the task order. 
, 

.... ,Ihe . Radioanalytical Task Order Subcontract 

The following FJMP-approved radiological laboratories were 

Orders and perfoxmed analyses in support of the OU3 RVFS: 
analytical Services Task 

0 Core Laboratory, Casper, WY 
0 
0 
0 
0 TMA Eberline, Albuquerque, NM 

Datachem Laboratory, Salt Lake City, UT 
Environmental Physics, Inc., Charleston, SC 
Lockheed Analytical Services, Las Vegas, NV 

2.6.2 Data Validation % 

Data validation is an independent, systematic, after-the-fact process of evaluating 

established validation criteria in order to provide confirmation that the data are 

quality for their intended use (Le., a "data usability determination"). The validation process examines 

field data (for completeness), sampling and sample handling procedures (e.g., chain-of-custody 

documentation), laboratory analysis and data reporting procedures. Field and laboratory non- 

conformances and variances associated with specific samples are also evaluated for potential impacts 

on data usability. Following all these evaluations, data qualifiers are assigned per US EPA 
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g the user a level of confidence for each reported result. The level of validation was 

on the following definitions: 

ASL B (Chemical Analyses Only, not Radiological) 
Validation is performed using summary forms (raw data not reviewed) and is based on 
requirements in SW-846 or other non-CLP Statement of Work. Verification of 
laboratory calculations is not required. Analytical data analyzed at ASL B is typically 
validated at ASL B. In the OU3 characterization program, ASL B validation was 

r TCLP analyses of transite samples. 

0 Radiological Analyses) 
analyses is performed using summary forms and is based on 

of Work. Verification of laboratory calculations or 

Validation for .radiological analyses is performed using' summary forms and raw 
instrument data as needed. Requirements are based on FEW Radioanalytical 
Services Task Orders. Verification of laboratory calculations or initial calibrations is 
not required. 

ASL C validation is typically 
or D. If problems are detect 
upgraded to ASL D. 

ed for analytical data analyzed at either ASL C 
the ASL C validation, the validation may be 

In OU3 characterization program, ASL C validation 'was performed for the majority 
(up to 90 percent) of chemical and radiological analyses. 

0 ASL D (Chemical and Radiological Analyses) 
Validation for chemical analyses is performed using 
Requirements are based on CLP Statement of W 
percent of laboratory calculations and all calibratio 

Validation for radiological analyses is performed 
instrument data. Requirements are based on FEMP Radioanalytical Services Task 
Orders. Verification of at least ten percent of laboratory calculations and all initial 
calibrations is required. 

rms and raw data. 

ASL D validation is typically performed for analytical data analyzed at ASL D. In 
many cases, ASL D validation is only performed on a portion (e.g., 
the data with the remaining data validated at ASL C. The results of 
extensive validation is used to support the findings of the ASL c validat@. :::A::. If 
problems are detected during the ASL D validation, it may result in the 
upgrade the ASL C validation to ASL D. 

1 of 

In the OU3 characterization program, ASL D validation was performed for at least ten 
percent of chemical and radiological analyses. 
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OU3 RVFS chemid 
a and 24 percent at AS 

two percent of the ch 

were not used in final decision making. Appendix L contains all analytical results and validation 

qualifiers. 

validated as follows: one percent at ASL B, 75 percent at ASL C,  

ch exceeds the requirements established in the,WPA. Approximately 

ults were qualified rejected (R) during data validation. Rejected data 

2.6.2.2 Radiochemical Data 

US EPA does not currently promulgate offici 

validation. The FEMP developed specific v 

(e.g., gamma spectroscopy, alpha spectros 

associated with each analytical batch, jncluding calibration verification, blanks, tracer yields, 

traceability of reference standards, counting and related efficiencies, matrix spike recoveries, lab 

duplicate results, and propagated uncertainty data. 

for radiochemical analyses or guidance for 

riteria for each type of radioanalytical method 

ative to the quality of laboratory QNQC data 

OU3 RUFS radiological data were validated-as follows: 65 percent C and 35 percent at 

ASL D, which exceeds the requirements of the WPA. Rejected dat&$$ere ....,....... > ..,. .. not used in final decision 

making. Appendix L contains all analytical results and validation qualifiers. 

2.7 DATA OUALITY ASSESSMENT 

This section discusses the evaluation process used to establish the quality and quanti 

data for use in the OU3 RVFS with respect to regulatory guidance and work plan 

sets were evaluated in context with the proposed use of the information to meet 

discussed in Section 2.1, and thus support development and evaluation of the remedial alternatives. 

Consistent with US EPA guidance and the SCQ, a number of factors were examined to assess the 

quality and quantity of data available for characterizing OU3. These factors included sample 

collection methods, analytical methods, and QNQC procedures. This infomation, including the 
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, Radioanalytical Services Task Orders, field, sampling logbooks, and analytical 

iewed to indicate sample integrity and data comparability. 

1 

2 

3 

The quality of data received from the laboratory was evaluated through the data validation process, as 

previously described in Section 2.6.2. However, broader data quality issues were evaluated against 

4 

5 

6 regulatory guidance, as described below. Data quantity (percent completion) was evaluated by 

comparing the numb@~f%cceptable :;::::; :.:.:.:.:. validated r&ults against the number planned. 
?::; ::::::5 ..... ..... ..... ... . ...... .... 

2.7.1 
. .  . 

Consistent with US EPA guidance and the SCQ, data quality was assessed in part by evaluating 

precision, accuracy, sensitivity, representativeness, comparability, and completeness, as described 
IO 

11 

below: 

0 Precision: urement of the repeatability of a single 
nt, evaluated from results of 

split samples during data validation process. 
idance specifies a confidence level of k 10 to 

difference for each sample with an overall 
confidence level of 80 percent. . 

0 Accuracy: A measurement of the bias in an analytical system. 
Accuracy is determined by the analysis of laboratory 
spikes and method blanks. 
for accuracy on a per-s 
chemical data is based 
requirements. ASL B 
Table G-2. For radiologi 
listed in Table G-4, Appendix G of the SCQ. Data 
usability guidance specifies an overall confidence level 
of 80 percent. 

0 

0 

Sensitivity: The achievement of specified method detection limits 
and quantitation limits. These limits are dependwow: 

with the analysis. The sensitivity requirements f@the 
OU3 remedial investigation sampling program &be ..... .... 

.found in Section D.3 of the WPA. 

sensitivity and effects a s soda te  ’? 

:.:. 5:sa :.:.: 

Representativeness: The degree to which a data set accurately and 
precisely represents a characteristic of a population, 
parameter variations at a sampling point, or an 
environmental condition. This is addressed through 
selection-of-appropriate-sample-locations-and-desigmof 
adequate sampling procedures. 
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Completeness: 

The confidence with which one data set can be 
compared with another. A factor of similar sampling 
techniques, analytical methodologies, and specified 
detection limits between different data sets. 

A measure of the amount of usable data resulting from 
a data collection activity, given the sample design and 
analysis. Data usability guidance defines completeness 
as the number of acceptable data points divided by the 
total number bf samples collected. Per the SCQ, 
completeness is expected to be at least 90 percent for 
FEMP projects. Completeness is assessed in terms of 
data quantity for this report. 

2.7.2 Data Evaluation 

The following section evaluates data quality and quantity for data collection within OU3 using the 

criteria above. 

0 Precision: le confidence (precision confidence of analytical 
collected in the field) was determined to 
nded range of +lo to 20 relative 

. .  . percent difference. Approximately ten percent of these 
samples had estimated quantitation values due in part to the 
matrix interference associated with the heterogeneous nature of 
the media. Overall confidence (precision confidence for all 
analytical results that is 
database) levels were 9 

/FS Characterization Study 
within guidance criteria. 

0 Accuracy: 

0 Sensitivity: 

Data validation qualified estimated or rejected in 
part based on an evaluati ecoveries, laboratory 
blank contamination, radio1 
propagated uncertainties, and other laboratory QC sample 
results. Approximately two percent of the results were 
rejected because of low matrix spikes, low radiological tracer 
yields, or blank contamination. An additional ten percent of 
the non-rejected data exceeded criteria, but 
rejected, and were therefore qualified as es 
validation. These estimated results intro 
thus decreasing the overall usability of 
overall confidence level of 88 percent was ac 
level is within guidance criteria. 

tracer yields, total 

Laboratories were not always able to meet the sensitivity 
requirements outlined in the WPA for the OU3 media because 
of matrix difficulties. As an example, for some chemical 
analyses, some laboratories diluted the concrete and masonry 
samples, ten times prior to analysis to prevent clogging of 

. instrument tubing. For radiological analyses, approximately 

2-20 9/04/95 5:Wp.m. 
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five percent of the data were qualified as estimated because the 
Minimum Detectable Concentration (MDC) exceeded the 
Highest Allowable Minimum Detectable Concentration 
(HAMDC) outlined in the SCQ. Matrix interferences also 
accounted for the increase in laboratory detection limits. The 
overall effect is a more conservative estimate of contaminants 
at or near the laboratory detection limits. This overestimation 
is minimized in the short-term risk assessment (see 
Appendix H) by use of one-half of the detection limit in the 
calculations. 

0 Repr ness: As discussed in Section 2.2.1, the OU3 characterization data 
were designed to be a conservative estimate of the 
contamination in a component. Samples were'collected at the 
highest radiological contamination location or the highest 
chemical contamination location determined on screening 
results. One sample for each major media type was collected 
per process area in each sampled component. This result was 
to be appljd ...... for all like media throughout the process area. 

. 

.A,. .,. 

0 Comparability : ts for each media type was comparable 
nts and laboratories. Sampling and 
logies were consistent throughout the 

sampling program and followed standard methods identified in 
the SCQ. All variances to these methods are documented and 
are discussed in Section 2.4. 

0 Completeness : . Consistent with the W A ,  one sample per process area was 
collected for each major medi@type$$ Overall completeness of 

approximately 98 percent as cazcufated based on the number of 
samples collected. This detedbation was based on 

Tables 2-9 through 2-10 and is within the SCQ completeness 
criteria. 

the OU3 characterization &ta$&as &sessed to be 
3;:' .,,,.,,__ .,.*; 

information presented in be:.:.&&rent Useable?* column in 

The OU3 RYFS characterization has met the sampling requirements outlined in the WPA and the 

modification to the WPA, including the number and types of samples, analytical crit 

validation quality requirements. As described in the data evaluation section above, 

exceeded all US EPA and SCQ. guidance for both completeness and usability. 
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TABLE 2-2 
DOE 5400.5 CRITERIA FOR DEFINING CLASSIFICATION 

OF FEMP COMPONENTS a 

Above 1,OOO ' Contamination 

Values apply to either alpha or beta-gamma radiation. 
dpm = disintegration per minute 
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TABLE 2-3 

OU3 RI/FS CHARACTERIZATION STUDY ANALYTE LIST 

ninl 

Isotopic thorium 
Isotopic uranium 
Isotopic plutonium 

Neptunium-237 
Plutonium-24 1 
Polonium-210 
Radium-226 and 228 
Strontium-90 
Technetium-99 

Lead-2 10 

TAL MehLF 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium . 
Cadmium 
Calcium 
Chromium 
Cobalt 

Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium . 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
zinc 

Copper 

Magnesium 

TCL Semi-VohSe 
organics 

1.2-Dichlorobenzene 
1,2,4-Trichlorobenzei 
1.3-Dichloroknrene 
1 +Dichlorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 

2-Methylphenol 
2-Nitroanilene 
2-Nitrophenol 
2,2-Oxybis-(lchlororpropane) 
2.4-Dichlorophenol 
2.4-Dimethylphenol 
2.4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-TrichlorophenoI 
2.4,6-Trichlorophenol 
2,dDinitrotoluene 

henyl-phenyl ether 
loro-3-methylphenol 

4-Methylphenol 
4-Nitroaniline 
4-Nitrophenol 
4.6-Dinitro-2-methyIphenol 
Acenaphthene 
Acenaphthylene , , . . 
Anthracene 
Benzo(a)anthracene 
Benzo(a)py rene 
Benzo(b)fluoranthene 
Benzo(g ,h , i)pery lene 
Benzo(k)fluoranthene 
bise-Chloroethyl) ether 
bis(2-Chloroethoxy) methane . 
bis(2-Ethylhexy1)phthalate 
Butylbenzylphthalate 
Carbazole 
Chryzene 
Dibenzofuran 
Dibenzo(a,h)anthrace 
Diethylphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-octy lphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Ideno( 1.2.3cd)pyrene 
Isophorone 
Napthalene 
Nitrobenzene 

2-26 

N-Nitrosodi-n- 
dipropylamine 
N-Nitrosodipheny lamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

TCL PCBs 

Arochlor-1016 
Arochlor-1221 
Arochlor- 1232 
Arochlor-1242 
Arochlor- 1248 
Arochlor- 1254 
Arochlor-1260 

TCL Volodile Organics 

1 .I-Dichloroethane 
1 ,l-Dichloroethene 
1.1 ,I-Trichloroethane 
1.1.2-Trichloroethane 
1.1.2.2- 
Tetrachloroethane 
:I ,2-Dichloroethane 
?';2-Dichloroethene 
(total) 
1.2-Dichloropropane . 
2-butan one 
2-Hexanone 
4-Methyl-2-pentanone 

... ............................. Acetone ..<. ........ ..... .... Benzene .:.:.:.: .... 
Bromodichlorome&ne ......... .................... :.e . 

.....""..' I ...... .... Bromoform ........ ........ 

.:.:.i' Bromomethane ;g$; 
Carbon tetrachlo&&:..,.. 
Carbon disulfide 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-l,3-Dichtoropropene 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 

Total Xylenes 
trans-1 ,3-Dichloropropene 
Trichloroethene 
Vinyl Chloride 

TCLP Me* 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

TCLP Semi-Volatile 
organics 

1.4-Dichlorobenzene 
2.4-Dinitrotoluene 
2,4,5-TrichlorophenoI 
2,4,6-Trichloropheno1 
Hexachloro- 1,3-butadilne 
Hexachlorobenzene 
Hexachloroethane 
m-Cresol 
Nitrobenzene 
&resol 
p-Cresol 
Pentachlorophenol 
Pyridine 

TCLP Volatile Organics 

1.1-Dichloroethylene 
1.2-Dichloroethane 
2-Butanone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
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TABLE 2-4 

OU3 RUFS CHARACTERIZATION STUDY 
SUMMARY OF ANALYSIS REQUESTS PER MEDIA 

... .... 

. .  

structural Steel 
Transire 
Asphalt 
LooseMedia . . 

Unknown Liauids 

Radionuclides, TAL (a) Inorganics, TCL @) PCBs'') 
Radionuclides, TAL Inorganics, TCL PCBs") 
Radionuclides, TAL Inorganics, TCL PCBs") 
Radionuclides, TAL Inorganics 
TCLP Metals, TCLP VOC, TCLP SVOC 
Radionuclides, TAL Inorganics, TCL VOCS'~, TCL SVOCS'~, TCL PCBs'') 
Radionuclides, TAL Inorganics, TCL VOCs, TCL SVOCs, TCL PCBs'') 
Radionuclides, TAL Inorganics, TCL VOCs, TCL SVOCs, TCL PCBs'') 

Target Analyte List. De 
in Table 2-3. 

Target Compound List. 
in Table 2-3. 

To be sampled only in areas where field screening shows presence of PCBs. 
Sampled for site roads only. 

. EPA's Contract Laboratory Program Statement of Work. List of analytes can be found 

. EPA's Conmct Laboratory Program Statement of Work. List of analytes can be found 
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TABLE 2-6 

COMPONENTS WITH CONFIRMATORY SAMPLING 

Category 1 : Administration Buildings 
Human Resources Building 
Fire Brigade Training Center 

Category 2: Warehouse/Storage Buildings 
ant 1 Storage Shelter 
ant 4 Warehouse 

Storage Warehouse 

: Process Buildings . 

Biodenitrification Towers 

Category 4: Process Support Buildings 
Plant 8 Railroad Filter Building 
Boiler Plant 
Water Plant 
Manhole 17YS 
Guard Post on 
Street 

Category 5/6: Containers 
Pilot Plant Ammonia Tank Farm 
Fire Training Tank 

Category 7: Bulk Material 
None 

. .,. 

Category 8: Parking Lots, Roads, etc. 
Roads +.: 

Category 9 / I  0: Equipment 
Plant 7 Overhead Crane 

28A 
73A 

1B 
4B 
30B 

18D 

8D 
10A 
20B 
25B 
28D 

19B 
73c 

7B 
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Recovery Plant 
Recovery Plant 
Green Salt Plant, 
6 to 4 Reduction Facility # 1 
Pilot Plant Wet Side 

FEMP-OU3-RUFS-DRAFT' 
September 11.  1995 

~ ~~~ ~ 

SA Oldhtary Kiln (7) Concrete 1 
. SA . Milling (1) . .  Concrete 1 

4A UF., Packaging ........ . . (1) Concrete 1 
.%A R e d u c t i $ b r  (2) _ '  Concrete . 1 

1  sou*&^&&.. (1) . 
13A ConCrete 

OU3 CONSTRUCTION MATERIAL LEACHABILITY TESTING SAMPLE LOCATIONS - 

Metal Dissolver Buildin 
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3.0 CHARACTERIZATION OF OPERABLE UNIT 3 

eves the following goals of this RI/FS Report for OU3, as discussed in Section 1: 

ents the OU3 COCs; 

Provides an estimate of the total volume and weight of OU3 materials; 

Summarizes the findings of the OU3 RVFS characterization study; 

rization of the nature of radiological and chemical contamination in 

f the mass of various contaminants in OU3; and 

Presents the projected volumes and weights of OU3 materials in various regulatory 
categories after completion of interim actions. 

Fulfillment of these objectives serves to characterize OU3 and supports the development and 

evaluation of alternatives for the treatment and ition of OU3 materials. 

These objectives.are accomplished by first d U3 (Section 3.1), including the buildings, 

. structures, and associated facilities (components) that comprise OU3; the material types that comprise 

these components and the expected contamination. A discussion of the process of developing COCs 
for OU3 is then presented (Section 3.2). Reference criteria used to evaluate the level of 

contamination within OU3 are subsequently described (Section 3.3 

contamination detected in OU3 as a result of the characterization stu 

contaminant source terms for key -analytes in OU3 are presented (S 
discussion of uncertainties and limitations within the characterizati 

conclusions on data sufficiency are discussed (Section 3.7). 

a 
by a description of the 

ion 3.4). . Estimates of 

1 

2 

3 

4 

5 

6 

7 

a 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 

21 

23 

24 

25 

26 

n 

28 

29 

Figure 3-1 shows how the data available for characterization of OU3 are presented and used in this 30 

RIGS. Two databases, the Sitewide Waste Inventory Forecasting, and Tracking Sys 

and the Sitewide Environmental Database (SED), provide the foundation upon whi 
31 

32 

33 

34 

is developed. SWIFTS contains approximately 94,000 individual lines of data detailing 

volume and weight of the various materials within OU3 (see Section 3.1.1 for further details). The 

SED contains the analytical results from the OU3 RIFS characterization study. These results indicate 35 

-the-type-and-level-of-contamination-witWiiiiiimi~e~f sampl i3dmediEin~iven  structure. 36 -a 
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These data are used in the RIES Report to provide a description of the type and level of 

co OU3 as follows: 

racteristics of OU3 are presented in Section 3.1.1. This is 

. .  
- reviewing the components comprising OU3 (Section 3.1.1. l) ,  including their grouping 

into component categories (detailed in Sections 1.2.1 and 2.3); 

- introducing the .various material types included in OU3, as well as the categorization of 

e estimated weights and volumes of these materials from the SWIFTS 
in Appendix B.2 and summarrzed * in Section 3.1.1.2). 

The material categories are used in the screening of technologies and.process options in 
Section 4 and in the description of alternatives in Section 5. The estimates of material volume 
and weight are used in Section 3.5, in conjunction with analytical data, to estimate the 
contaminant mass (source terms) associated with OU3. 

0 The actual contamination detected 
presented in Section 3.4. A detail 
by contaminant, medium, and co 
A N ,  respectively and summariz 
Section 3.4 is to first identify C 
5 and 6; and second to discuss the major media and identify the components and 
component categories where the key contaminants occur. 

It of the RIES characterization study is 
terization and evaluation of contamination, 

is presented in Attachments AX, A.III and 
dix A. The focus of the discussion in 
e key to decisions required in Sections 4, 

0 The data contained in SWIFTS and the SED are then combined, through a series of 
assumptions and calculations, to provide an estimated, 
(detailed in Appendix B.5 and s m  in Section 

0 Categories for segregating this material during the 
then introduced (Section 3.5.5) and the material w 
with these categories are presented (detailed in Ap 
in Section 3.5.5). 

ntaminant source term 

This information is the starting point for the development and screening of process options and 
technologies (Section 4), the development and screening of alternatives (Section 5), and the . 
evaluation of alternatives (Section 6). 

During the OU3 RUFS charaeterization study, a total of 1,127 samples of 12 media 

W A C  filters, asphalt, concrete, liquids, loose media, masonry, sediment, sludge, s 

wood) were collected from 137 components. These samples were analyzed for one or more fractions 

(radiological, inorganic, semivolatile, volatile, and pesticidePCB - note that all but pesticides/PCBs 

include TCLP and total fractions), which include a total of 175 analytes. The result is a database of 

1 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

P 
23 

24 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

53,293 separate results (such as elemental uranium for a given sample). The description of such a 
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large number of results for a study area as complex as OU3 suggests including multiple levels of 1 

2 

3 

4 

5 

the overall understanding of the types, levels and locations of contamination within 

els of detail. have been included in this RI/FS Report. 

tual analytical results from the characterization study, organized by component 
category, &e presented in Appendix L (Volume IV). 6 

7 

Detailed discussions of the type and level of contamination within OU3, compared to a 
reference criteria, are presented in the attachments to Appendix A. (See Appendix A.4 for 
details regarding reference criteria.) 10 

9 

11 

12 

13 

of the type and level of contamination within OU3, based on the 
the attachments, is provided in Appendix A. 

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

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

The key c:haractegs6cs and issues regarding within ou3 that may affect the 

The major types and levels of contamination within OU3 are highlighted in the Executive 
summary. 19 

decision-making process are summarized in Section 3 (Volume 1). 16 

17 

18 

This organization allows the reader to examin 

virtually any level .required. 

es and levels of contamination within OU3 at 

To further aid in understanding the types and levels of contamination within OU3, the discussions in 

Appendix A and Section 3 are presented from three different viewpoints: 

0 By contaminant (Attachment A.II and Appendix AS); 

0 By sampled medium (Attachment A.III and Appendix A. 

By component categorykomponent (Attachment A,IV 

The significant issues resulting from these discussions are provided in Section 3.4. This presentation 

anticipates that different readers will require not only different levels of detail regarding 

contamination within OU3, but also a description from different viewpoints: 

The discussions by contaminant are useful in identifying the occurrence o 
constituents within OU3, such as what potentially hazardous/mixed wast 
what levels, how widespread they are, and whether or not enriched materials are an issue. 

0 The media presentations are useful in identifying which media are of most concern as well 
as the types and levels of contamination within each media. 

_.._ - - __._ _ _  

14 

15 

21 

P 

23 

24 

32 

33 

34 

35 

36 

37 

3a 

39 

40 

41 

42 

43 
. ~~ - ~~ .- 
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0 The descriptions of the contamination by component categorykomponent presentation are 
seful in identifying which components are of most concern as well as the types and levels 

ontamination within a different medium in a particular component/component category. 
. .  

A1 

information, the complexity of OU3 and the large number of sampling results require such an 

approach to facilitate an understanding of the significant contamination within OU3. 

is recognized that these levels of detail and viewpoints result in considerable repetition of 

This section describ provide background information for the characterization information 

by presenting an overview ofthe buildings, 
. . . . .  

structures, and associated facilities comprising OU3; discussing the materials from which these are 

constructed; and describing the expected types and relative levels of contamination in OU3. 

3.1.1 Physical Characteristics of OU3 

As discussed in Section 1.1, OU3 includes of 

included in other OUs. This section descri 

production, support, and related facilities; 

e- and below-grade facilities at the FEMP not 

i d  characteristics of this extensive array of 

3.1.1.1 ComDonents/ComDonent Categories 

As discussed in Section 1.2.1, OU3 consists of 233 buildings, structures, and associated equipment, 

utilities, roads, parking lots, and railroads. Several of these compon 

areas (125 total), which, by reason of the activities performed, are s 

areas within the component. ........... 

contain multiple process 

different from other 

The components comprising OU3 have been grouped into 11 categories (Section 2, Table 2-5). This 
categorization is primarily used for sampling purposes but is also useful for purposes of discussion 

and presentation. These component categories are as follows: ..................................... ................................... 
.A. .x.:.: ".: ..... 

I:::::: 

$$$ ''is 
1. 
2. 
3. 
4. 
5 .  
6. 
7. 
8. 
9. 

i 4 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

14 

I5 

16 

17 

20 

21 

22 

23 

24 

25 

26 

n 

28 

29 ..... ......... .... ..... .... ..... .... ..... 30 

31 

32 

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

......... ......... ......... 
:cy:: 

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

Administrative and Support Buildings 
Warehouse and Storage Buildings 
Process Buildings 

.:.:.:.:.: 

Process Support Buildings 33 

Containers and Containerized Materials - Above-ground 
Containers and Containerized Materials - Below-ground 

34 

35 

Bulk Material 
Storage Pads, Parking Lot, Roads, and Railroads 
Piping, Utilities, and Equipment - Above-ground 
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10. Piping, Utilities, and Equipment - Below-growid 
Ponds and Basins 

(such as administrative and support buildings) are expected to be minimally 

; thus primarily, confirmatory samples were collected. Other categories (such as the 

1 

2 

3 

4 

5 

process and process support buildings) are more complex and are expected to be more contaminated; 6 

7 therefore, more samples were collected. Descriptions of contamination within individual components, 

discussed in Appendix A, are organized according to component categories to maintain the structure 
initiated in the WPA 3a). A description of these component categories, and the components 

Q 

9 

within them', is i 10 

11 

3.1.1.2 Material TwesKategories . 12 

The buildings, structures, and associated facilities in OU3 consist of 74 material types or descriptions 

(Le., concrete walls, asphalt, masonry, drywall, etc.). 
13 

These material types have been grouped into 14 

ten categories according to, in most cases, s 
disposition treatment options, as discussed in 

are shown on Table 3-1. 

hysical characteristics to support potential 

4 and 5. These material types and categories 

3.1.1.3 Material MassNolume Estimates 

As detailed in Appendix B, an inventory of volumes and weights associated with these materials has 
been compiled into a database, referred to as SWIFTS. The weigh 

comprising OU3 are summanzed from this database in Appendix 

Table 3-2. In total, OU3 is estimated to contain approximately 9.3 

approximately 454,000 tons. As shown on Figure 3-2, more 

ft3 of material weighing 

15 

16 

17 

18 

19 

m 

21 

22 

23 

ZA 

70 percent of the weight of this material is concrete-like material (Le., asphalt, concrete structures, 

masonry, and transite). As indicated in Appendix B, the largest amount of this material (nearly 
25 

26 

50 percent) is associated with at-grade floors and pads, and more than 40 percent is below-grade n 

(foun&tions, electrical duct banks, drainage structures, etc.). The next most prevale 28 

29 

M 

31 

32 

n-- 

34 

steel (structural, piping and equipment), which accounts for more than 20 percent of 

(ten percent of the total weight). A significant amount of the material associated with 

inventory (product, thorium, and drummed wastes - see Attachment A.IV for an accounting). This 
material was either in inventory when production operations ceased or has been (or will be) generated 

as a result of activities to mitigaterisks_within-O-U3._As_discussed_in Section -1 ,-this -material is-being 

dispositioned by ongoing, approved programs and is therefore not part of the decision-making process 
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in this RI/FS. A significant portion of the remaining material within OU3 is bulk material (coal, 

t, and sand). This material is used in maintenance activities and considered 

. Since this material is currently not waste, it also is not part of the decision-making 

iles are also included in the bulk material category, however, these soils are evaluated 

in the OU5 FS and will be dispositioned under the OU5 ROD. 

Tables 3-3 and 3 4  summarize the volumes and weights of materials within OU3, according to 

component and mate 

weight is associated 

total volume (six per 

Buildings; and more' 

Category 8 - Storage Pads, Parking Lot, Roads, and Railroads. Again, the predominant material 

within most of the component categories is concrete, comprising over 43 percent of the volume and 

79 percent of the weight of buildings (Component Categories 1 through 4) and all of the Storage 

Pads, Parking Lot, Roads, and Railroads (Co 

3.1.2 Historical Evidence of Contaminatioq 

As described in Section' 1, the historical mission of the FEMP was the purification of uranium for use 

in the nation's weapons program. Contamination within OU3 originated during production and waste 

management operations associated with this mission. These operations resulted in releases of 

contaminants to the environment through routine discharges, such as air emissions, 

wastewater discharges, and storm water discharges, as well as nonr 

and fires. These discharges resulted in the contamination of the vari 

OU3. 

ories respectively. Approximately 21 percent of the total volume and 

onent Category 3 - Process Buildings; more than 16 percent of the 

weight) with Component Category 1 - Administrative and Support 

cent of the volume (22 percent of the weight) with Component 
. .  

. 

ents, such. as spills,. leaks 

erials associated with 

1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

The FEMP uranium refining and manufacturing process has been well documented in various reports 

and publications. These records provide an indication of the type and distribution of 

chemical contaminants expected. Expected types of contamination within each build 

comprising OU3 are described in Attachment A.N. Table 3-5 summarizes these expect 

contaminants within OU3. 

3.1.2.1 Expected RadioloPical Contaminants 

During its 37 years of operation,.the FEMP produced more than 180,000,000 kilograms (200,000 

tons) of uranium metal products. The feed materials for this production primarily included: 

19 

21 

22 

23 

24 

25 

26 

n 

28 

29 

30 

31 

32 
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0 High tonnages of purified uranium in solid (uranium metal, black oxide - uranium 
'de p30d, brown oxide - uranium dioxide WOJ, orange oxide - uranium trioxide 

and green salt - uranium tetrafluoride [uF4]); semi-solid (uranium hexafluoride 
; and liquid (uranyl nitrate [v02(N03)J solution) forms. 

ermediate tonnages of uranium ores and ore concentrates, containing primarily the 
otopes of uranium and its progeny (thorium-230 and radium-226), as well as a wide 

variety of impurities (see discussion of thorium series and inorganic contaminants 
below). 

0 Relatively'low volumes of recycled uranium residues and scraps containing fission 
products. (strontium-90, technetium-99, and cesium-137) and activation products. 

tunium-237, plutonium-238, plutonium-239/240, plutonium-241, 

The FEMP also pro 

early 1970s. The feed materials for this production were thorium compounds and metal containing 

thorium progeny (radium-228 and thorium-228), as well as tho~um-230. 

a00 kilograms (400 tons) of thorhm-232 products in the late 1960s and 

Consistent with the production history at th 

OU3 are expected to be uranium and its more 

as small quantities of several fission and act 

the FEMP, this radionuclide and its more stable progeny (radium-228 and thorium-228) are also 

expected. 

predominant radiological contaminants in 

rogeny (radium-226 and thorium-230), as well 

ucts. Sincethorium-232 was also refined at 
. .  

3.1.2.2 Exuected Inorganic'Contaminants 

Inorganic chemicals were integral to the manufacturing process at 

predominant inorganic chemicals used in the uranium refining pr 

hydrochloric acid, hydrofluoric acid, magnesium metal, calcium 

calcium-magnesium carbonate (dolomite). Sodium chloride, potassium chloride, calcium carbonate 

and lithium carbonate were used as salts in heat treating. Magnesium fluoride (MgF,) was also a 

major waste from the metal production process. In addition, the ore concentrates processed at the 

FEMP contained elevated concentrations (greater than one percent) of impurities suc 

iron, magnesium, phosphorous (as phosphorous pentoxide - P205), sodium, silicon ( 

FEMP were nitric acid, 

SiOJ, and sulfur (as sdfate - SO,), as well as minor concentrations of several other 

including arsenic, carbon (as carbonate - C03), molybdenum, phosphorus (as phosphate - PO4), and 

vanadium (as vanadium pentoxide - V205). These impurities were concentrated up to five-fold in the 

waste streams through the removal of the uranium in the~f~g~pro.cess-~-OE-l995e)._Einally, 

lead-based paints were used throughout the FEMP through the early 1990s. These paints typically 

14 

15 

16 

17 

18 

19 

20 

21 

22 

24 

25 

26 

n 

28 

29 

30 

31 

32 

33 

34 

35 

-36- 

n 
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contain elevated levels of lead, as well as other metals (such as cadmium, chromium, and mercury) 

in the paint pigments. 

Several uses of organic chemicals have been identified in the history of processing operations at the 

FEMP. A mixture of kerosene and tributyl phosphate was used as a solvent for the extraction of 

uranyl nitrate following nitration of uranium ores and recoverable wastes. A similar mixture using 

diamyl-amyl phosph 

oils (lubricating, cutt 

pesticides and herbici 

compounds (VOCs) 

of parent chemicals used at the site. Because many of the oils and oily materials were burned in 

incinerators at the FEW, chlorinated .dibenzo p-dioxins/dibenzofurans (CDDslCDFs), poly-aromatic 

) was used for thorium extraction. Other organic materials include 

, and water-soluble), PCBs from lubricants and electrical equipment, 

arious solvents and cleaning fluids. In general, volatile organic 

in support functions, such as maintenance activities, or were progeny 

h e  Cancer Risk (ILCR) or 

a Hazard Quotient (HQ) greater than 0.1 to the maximally exposed individual (MEI). The ILCR is 

incrementally additive to the number of people that would normally be expected to develop cancer 

when exposed to a given level of a contaminant over a 70-year lifetime (Le., lO-' implies one person 

in lO,OOO,OOO). The HQ is the intake of a toxic substance througha 

intake (Le. an HQ of 0.1 indicates an uptake of 1/10 of an acceptabl 
further discussions regarding risk. COCs are normally determined 

part of an RIBS study in consideration of constituent concentrations, plausible land uses, and 

divided by the total 

See Section 5 for 

risk assessment as 

exposure pathways. A baseline risk assessment establishes the risk to human health and the 

environment if no remedial action is taken. As discussed in Section 1, OU3 presents a special case to 

the RVFS process and the applicability of a baseline risk assessment. The build 

associated facilities within OU3 are being removed under an approved interim rem 

(DOE 1994a). , Most of the waste material resulting from this action will be placed in 

until a decision is made concerning final disposition. Because DOE will not allow th 

remain permanently in interim storage, the focus of the OU3 RI/FS deals primarily with the final 
disposition of the wastes. For this and other reasons, as outlined in Section 1, the EPAs and DOE 

jointly agreed not to conduct a stand-alone baseline risk assessment for OU3. 

. 

. 
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Because nostand-alone baseline risk assessment was performed for OU3, and because a list of COCs 

the FS portion of this combined document, an alternate method of determining COCs 

s method, similar to the method used for determining constituents of potential 

dard baseline risk assessments, removed analytes not contributing to risk'while 

providing adequate human health and environmental protection. , 

The following sections summarize the COC selection process, the selection criteria, and the results of 

the screening process. 

3.2.1 

The knowledge of p ions and expected contamination within OU3 were used in the WPA 

(DOE 1993a) to develop a list of 87 potential contaminants of concern. This resulted in a list of 148 

analytes to be analyzed during the RI/FS characterization study, although 175 analytes were finally 

included in the study (see Section 2). The results from this study were evaluated through the 

following four-step process to determine 

1. Separate by Media 
. .  

As discussed in Section 3.1.1, 
Section 2, the characterization study collected samples from 12 of these material types, 
representing 95 percent of the total material in OU3. Sampling results from 11 of these 
were used in the COC determination. Liquids were excluded from the screening because 
they were obtained from points where materials would tend to collect and concentrate, 
and, therefore, the results are not necessarily representa~ excavated soil piles are 
not directly applicable to the OU3 RI/FS, since they will 
However, they are included in the COC determination be 
not available when the OU5 RVFS was performed. This 
were overlooked in the analysis performed by OU5 (S 

consists of 74 types of material. As discussed in 

confirmed that no COCs 

2. 

Analytical information for each of the 11 media types (loose media, sediment, and sludge 
were combined) was examined for all chemical and radiological constituents specified in 
the W A  (1993a). In all, 170 constituents, consisting of 19 radiological constituents, 24 
metals, 35 volatile organic chemicals, 66 semivolatile organic chemicals 
and PCBs, were included in the analysis. Note that five constituents ina 
by analytical laboratories for several of the samples were excluded be 
planned in the WPA and there was a limited number of sample results. 

Determine Representative Concentrations 

As described in Section 1, OU3 consists of a complex combination of buildings, structures 
and appurtenances. Many of these facilities were directly involved in the production 
o p t i o r b T t  many were notT-Even o p e r a t i o n s i ~ - t h ~ o u s f a c i l i t i e s  associatedp 
with production differed. . Furthermore, the RIFS characterization study was intended to 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 
21 

22 

23 

24 

25 

26 

n 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

3-9 9/10/95 930 p.m. 
000146 



FlEMP-OU3-RVFS-DRAFT 
September'll; 1995 

obtain samples of the maximum contamination within these facilities (see Section 2). As a 
sult of these factors, there is no general relationship between the expected or actual type, 

1, or extent of contamination within these facilities (one particular contaminant may be 
cem in one area, such as PCBs in electrical substations, but not in others). 
fore, the maximum detected value for each analyte in each sampled media type was 
as the representative concentration for the COC screening. This extremely 

coniervative assumption was made to increase the sensitivity of the coc selection process, 
making certain that all potentially significant contributors to the risk to human health and 
the environment were included. 

3. 

4. 

Compare Representative Concentrations to Part B Screening Criteria 

) concentration for each analyte within a medium was 
B Screening Criteria for safe levels in residential surface soil (EPA 
ntative concentration in a sampled media type exceeded the Part B 
e constituent was considered a COC for that media type. Part B 

Screening Criteria were calculated at an ILCR level of one in ten million (lo7) and a HQ 
of 0.1 (see Attachment A.V for the development of these criteria). 

Combine COCs for all Media 

The final step of the COC selection process was to compile COCs for all media into a 
final list of COCs. If a constituent ;$&&, COC for any of the media considered, it was 
considered a COC for all media. Notethat even COCs found exclusively in loose media 
and soil (media not directly relat.ed.10 thi@N/FS) were marked for further consideration in 
the Sections 4, 5 ,  and' 6 of 'this document. . 

3.2.2 Results 

The 60 OU3 COCs are listed on Table 3-6. These include 20 

15 semivolatile organics, three volatile organics, and six pesti 

tituents, 16 inorganics, 

3.3 REFERENCE CRITERIA FOR EVALUATION OF CONT TION LEVELS 
Characterization of the radiological and chemical contamination in OU3 involves comparison of 

constituent concentrations to known constituent-specific reference criteria. These reference criteria 

provide a perspective on the level of contamination within the sampled media. This 

the characterization process because the comparison assists in the identification of do 

constituents and the medidcomponents in which they predominate. This determinati 

focus the remedial alter&tive selection process for OU3,'because final disposition is p 

dependent on the types, levels and locations of contamination. For instance, material with high levels 

of organic contamination may potentially require different handling, treatment, and final disposition 

than material contaminated with radionuclides. 
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The reference criteria used for comparison to sample constituent concentrations include: 

ia-specific baseline constituent concentrations, 

ved constituent screening-level concentrations, 

Constituent-specific WAC at off-site disposal facilities, 

Constituent-specific TCLP concentrations, 

Constituent-specific TSCA-regulated concentrations. 

These criteria are di the following sections, and a summary is provided in Table 3-7. 

3.3.1 Baseline Media Concentrations 

A key reference criterion used for comparison is constituent baseline concentration. Baseline is the 

concentration of a constituent in a medium of interest that is considered not contaminated. Baseline 

concentrations were determined for concret 

Constituent baseline concentrations are addres 

Conditions) and are summarized in Table 3 

ings on structural steel (Le., paint baseline). . 

ttachment A.1 (Determination of Baseline 

. 

3.3.2 Part B Screening Levels 

1 

2 

3 

4 
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16 

17 

18 

19 

m 

21 

22 

Another reference criterion used for comparison is constituent soil concentrations derived according to 

EPA guidance (EPA 1991). These Part B screening levels were usecl.,.&.,the..COC . . . . . . . . . . . . , . . ,:=, selection process 

23 

24 
..... ..... ..... .... .... .... 

(Section 3.2). Their development is discussed in Attachment A.V 

Table 3-7. 

are summarized in 

3.3.3 Off-site Waste ~CceDtance Criteria 

Another reference criterion used for comparison is the constituent-specific WAC at a representative 

commercial disposal facility. Disposal facility WAC are constituent concentrations specified by a 

waste disposal facility to limit the concentration and or total quantity of a constituent 

may be accepted for disposal. The WAC are established to ensure that the 'long-te 

disposal facility is protective of human health and meets'appropriate regulatory st 

Numerical values for constituent WAC are discussed in greater detail in Appendix F and summarized 

in Table 3-7. These criteria are consistent with those presented in the OU5 FS report. 

. 
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3.3.4 Constituent-SDecific TCLP Concentrations 

ce criterion used for comparison are the constituent-specific TCLP regulatory limit 

) and 20 times the TCLP limits. The EPA has promulgated standards for 

solid waste as hazardous. One method for determining whether solid waste is 

ermine the quantity of hazardous materials that could potentially leach from a 

sample into the environment. This determination is made using the toxicity characteristic leachate 

procedure (TCLP 40 CFR 261), in which a sample is exposed to an acid environment to allow 

constituent leaching. .. 

regulatory limits (40 

leachate that are 20 

Attachment A.II for 

hate is then analyzed for contaminants, and the results are compared to 

24). Since the TCLP process yields contaminant concentrations in 

dilute than contaminant concentrations in the solid sample (see 

description), a solid sample with a contaminant concentration exactly 

20 times the TCLP limit from which all of the contaminant leaches should yield a leachate 

concentration equal to the regulatory limit. Furthermore, a solid sample with a contaminant 

concentration that is less than 20 times the TCLP limit cannot yield a leachate concentration greater 

than the regulatory limit. Therefore, exc 

material may be hazardous. Numerical value 

substance are summarized in Table 3-7. 

e 20 times the TCLP limit indicates that a 

times the TCLP limit for each regulated 

3.3.5 Constituent-Snecific TSCA-Rermlated Concentrations 

TSCA requires that wastes containing more than 50 mg/L (ppm) of PCBs be handled and 

dispositioned in accordance with specified procedures (40 CFR 761 

wastes has been used in this RVFS report as a reference level for 

contamination in solid material (i-e., PCB contamination exceeding 

%lefi.nition of liquid TSCA 

3.4 DISCUSSION OF SIGNIFICANT CONTAMINATION IN OU3 

As discussed in the introduction to Section 3 and in' Appendix A, several levels of detail and three 

viewpoints have been provided for the characterization of contamination within OU3. 

required by the complexity of OU3 and the large amount of information resulting fro 

characterization study. 

All of the sampling results are presented in Appendix L. These data are discussed in detail in 
Attachment A.II for each contaminant for which analyses were performed. The information for each 

coc i s  s- ' at an intermediate level in Appendix A.4 for the purpose of identifying COCs 

that, by reason of extent or 1evel.of detection, are considered more significant than other COCs. The 
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discussion in this section consoli,dates information across media and components, and thus provides an 

e occurrence of these more significant COCs in OU3 as a whole. This information is 

ifying those constituents that may affect FS treatment or disposal options. 

. . . . . . . . . . . 

3.4.1 More Significant COCs 

The extensive OU3 characterization data reveal that there are a limited number of constituents 

detected in numerous media within several components that may affect FS treatment/disposal options. 

It is x i  k i k d  &it.. 

other constituents 

treatment/disposition 

considered more sig 
the reasons they are considered more significant, is discussed in the following sections. 

Cs sho-dci be igiored; however, the avaiiabie ciata indicate that these 

ce overall remedial decisions and, in miny cases, their 

coincidental with that of the more significant ones. The COCs that are 

listed on Table 3-8. Each of the more significant COCs, along with 

3.4.2 Summary of More Significant Radiological COCs 

Because of the production mission at the F 

to be radiological (see Section 3.1.2). To c radiological contamination in OU3, 795 

samples were collected and analyzed for ele um and 19 radionuclides. Almost 89 percent 

of these samples were from solid media (brick, concrete chips, concrete cores, loose media, masonry 

chips, sediment, sludge, soil, and wood), whereas the remaining 11 percent were from liquid media 

contamination within OU3 is expected 

and air filters. 
. . . . . . . 

All 20 radiological constituents are COCs because EPA has defined 

Class A carcinogen is one for which there is evidence of cancer in 
The characterization results for three of these radionuclides are summarized below. More detailed 

discussions for all 20 radioactive constituents are included in Appendix A and Attachment AX.  

Class A carcinogens. A 

ed by exposure to it. 

~ ~ . ~ : ~ . ~ : ~ : ~  
:.:.' ::::::::: ..E 

3.4.2.1 Uranium 

As discussed in Section 3.1, the major purpose of the FEMP during its 37 years of prodwtionwas ..... 
.... ..... .:.:.:.:. ..- ...... . :*: 

the purification of uranium. Thus, uranium is expected to be one ,of the major contarmnams ..... at the 
site. It was anticipated that the degree of contamination within a given component wouf&&e related 

to its historical role in the production process and its current role in the remediation operations. For 

example, it was presumed that a portion of every medium in the Process Buildings (Component 

.... ..... 

. ~ a t e g o r y ~ 3 - ) ~ w o ~ ~ - ~ n ~ ~ e ~ e v a t ~ ~ ~ e v ~ ~ ~ - o ~ ~ ~ r - ~ ~ ~ ~ -  -~ - ~ - -___- 
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Uranium is a heavy metal and is chemically toxic in addition to its inherent radioactivity. Its target 

cal effects is the kidney. Uranium is made up of three radioactive isotopes: 

ranium-235, and uranium-238. One additional anthropogenic (A-made) isotope of 

-236, associated with reprocessed fuel handling, is expected in trace amounts in 

some site locations. Because uranium is both a toxin (i.e., produces toxic effects) and a Class A 

carcinogen, and because it was found in elevated concentrations throughout large areas of the operable 

unit, uranium is considered a more significant confuminunr of major concern in OU3. Its 

characterization Was ' goal of this study. 

Different analyses we 

phosphorescence anal 
were used to measure uranium-234, uranium-235/236, and uranium-238. Results from these four 

parameters provide information on the quantity and enrichment of uranium found within the operable 

unit. The geographic distributions and magnitudes of the concentration data for elemental uranium 

and the isotopic uranium results correlate well. oid a repetitious presentation, only elemental 

uranium results are used to characterize the g al distribution of uranium within OU3. The 

isotopic data is featured in the discussion on.: 

characterize uranium within OU3. Total uranium analysis by kinetic 

was used to measure elemental uranium, and alpha spectral analyses 

chment . 

Elemental uranium results were reported for 771 samples from solid and liquid media sampled within 

OU3. Uranium was detected in 689 solid media samples, with concentrations ranging from 

0.0263 pg/g to 52,oooO pg/g. It is interesting to note that about 38 

concentrations exceed 500 pg/g and thus would qualify as source 

highest concentration of uranium was detected in loose media 

Metals Fabrication Plant (6A). The arithmetic and geometric means of this sample population are 

4530 pg/g and 152 pg/g, respectively. 

f the reported uranium 

er 1OCFR20. The 

Mill Area of the 

The baseline concentration of uranium in concrete and steel coatings @aint) serve as 

reference (see Table 3-7). This study compares concentrations in the other solid m 
brick and masonry, to baseline levels of uranium in concrete. Although the conc 

concentration is not directly applicable in this case because it is from a different 

provide a useful frame of reference. Over 70 percent of the uranium concentrations in solid media 

exceed the baseline level for concrete (12.55 pg/Kg). This percentage suggests widespread uranium 
contamination within OU3. 
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volume of six solid materials by media and component category containing 

that exceed baseline. This figure shows concrete contributing 35 percent of 

volume to the total 1.1 million ft3 above baseline. Acid brick constitutes 

the volume above baseline. Excluding asphalt, the largest percentage of the material 

volume containing uranium in concentrations above baseline levels (23 percent of the total volume) is 

located within the Process Building (Component Category 3). Asphalt has been excluded both from 

the figures and the discussions. The reason is because of the overwhelming volume of asphalt present 

t *e E&P. n,e  &TC;?: Gf cGii*zimiizicc hi &c kiiieric vo:-m,e is 

slight. 

The elemental and 

components and other solid materials within OU3. The isotopic data can also be used .to determine 

the enrichment status of the uranium sampled. In general, uranium can be grouped into one of three 

categories, depending on the relative atomic 

(uranium-234, uranium-235, and uranium-2 

uranium, or depleted uranium. A discussion 

identify them, is provided in Appendix A. 

ranium data indicate widespread uranium contamination of structural 

of the three naturally occurring isotopes 

ee categories are natural uranium, enriched 

three types of uranium, and the methods used to 

In typical occupational settings, allowable exposures to soluble forms of natural and depleted uranium 

tend to be limited by its chemotoxicity, rather than its radiotoxicity. However, the radiotoxicity of 

uranium increases as its degree of enrichment increases. The level ' 

radiotoxicity concerns supersede chemical toxicity concerns for soh 

uranium-235 enrichment (EG&G 1988). This level of enrichment 

dividing line for focusing attention on samples containing significantly enriched uranium. 

um is 1.3 percent 

The majority of uranium handled at the FEMP was either natural or depleted uranium. A small 

fraction of the total quantity of uranium that passed through processes at the FEMP was enriched in 

uranium-234 and uranium-235. Based on a review of isotopic data sets from 498 s 
two samples contained the elevated isotopic ratios indicative of 1.3 percent u 

uranium. One of the two individual samples identified as containing enrich 

masonry chips taken from the Nuclear Fuels Services Storage and Pump House (2E). This 
component was used to store enriched material received from the Nuclear Fuels Services facility in 
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3.4.2.2 Technetium-99 

9 is a radionuclide produced by fissioning uranium in a nuclear reactor. After the 

shed, the uranium can be recovered and sent for reprocessing.. The major source of 

U3 is recycled uranium from the Hanford site, as a trace contaminant not fully 

removed by the purification processes at Hanford. 

Technetium-99 is considered a more significant confmkznf for three reasons: 1) it is a Class A 

carcinogen; 2) it is 

the site. 

the environment; and 3) it has been found throughout large areas of 

Technetium-99 resul' 

the confines of OU3. Technetium-99 was detected in 75 percent of the solid media samples at 

concentrations ranging from 0.075 to 13,000 pCi/g. The arithmetic and geometric means of this 

sample population are 139 pCi/g and 5.2 p 

of technetium, but the highest concentrati 

sediment. Technetium-99 was detected in 13 

concentrations detected in the Process Bu 

maximum detected concentration of 13,000 pCi/g was found in loose media from the Rolling 

Mill (6A). 

rted for 765 samples from all solid and liquid media sampled within 

vely. All media contained detectable levels 

iated with unknown liquids, loose media, and 

ents, with the highest solid media 

Ponds and Basins. In solid media, the 

Figure 3-5 presents the volume of six solid materials containing t 

exceed baseline by media and component category. This figure sho 

contributing 35 percent of the volume to the total contaminated vo 

baseline. Acid brick constitutes another four percent of the volume above baseline. Excluding 

asphalt, the majority of material volume containing technetium-99 at ccilcentrations above baseline 

levels (24 percent of the total volume) is located within the Process Buildings (Component Category 

3) - 

3.4.2.3 Thorium 

Thorium-230 was introduced to the FEW in two different ways. Thorium-230 was a cimponent of 

uranium ore and its residues. The FEW handled uranium ore for a brief period of its early history. 

Uranium was extracted from this ore, and the remaining residues were stored in the Waste Storage 

Area, now known as OUs 1 ,2 ,  and 4. Thorium-230 contamination, attributable to ore processing 

operations, is expected in older areas of the site which housed the ore preparation and uranium 
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extraction operations. Thorium-230 was also introduced to 'the site by thorium fuel processing 1 

orium-230 contamination attributable to fuel processing operations is expected in areas 

were associated with these operations. In addition, storage buildings in OU3 'currently 

2 

3 

s of thorium. 4 

5 

6 

1 

Thorium-230 is a more significant contaminant for three reasons: 1) it is a Class A carcinogen; 2) its 

low allowable air concentration for occupational exposure may make it an okpational concern . -, .. . during remediation; been found rhrougnout iarge areas of the site. 8 .  

9 

10 Thorium-230 results __ *e$&ported ... . ...... . . . . . . 

the confines of OU3i'"Thori1%?230 was 'detected in 8 8  percent of the solid media samples. The 

for 743 samples from all solid and liquid media sampled within 
.:.:.:.:., ..:.:.:.:.:.. _......_. ..... 

11 

arithmetic and geometric means of this sample population are 64.1 pCi/g and 3.9 pCi/g, respectively. 

All media contained detectable concenttations of thorium-230, and levels exceeded baseline 

concentrations in about 75 percent of the solid media sampled. The highest concentrations of 

thorium-230 were associated with unkno se media, acid brick and steel coatings. 

Thorium-230 was detected in 134 comp 

the Process Buildings (Component Cate 

The maximum detected concentration of 5,600 pCi/g was found in steel coatings from the Oil 
Centrifuge (8A). 

hest solid media concentrations were found in 

Ponds and Basins (Component Category 11). a 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 Figure 3-6 presents the volume of six solid materials in OU3, by m 

containing thorium-230 concentrations exceeding baseline. This fi s masonry contributing P 

34 percent of the contaminated volume to the total 1.1 million ft3 eline. Concrete 23 

constitutes 29 percent of the volume above baseline. Excluding asphalt, the majority of the material 

volume containing thorium-230 above baseline levels (1 8 percent of the total volume) is located within 

the Process Building (Component Category 3). 

mponent category, 

24 

25 

26 

3.4.2.4 Overview of Radiological Contamination in OU3 

Figure 3-7 presents the volume of-six solid materials in OU3, containing technetium, 

and/or uranium concentrations over their respective baseline levels, by media and 

category. These three were selected for this presentation because they dominate all other radiological 

analytes investigated. This figure shows masonry contributing 33 percent of the contaminated volume 

- t o - t h e ~ t o t a l - l ~ l ~ l l i ~ t r - a b ~ b e l ~ ~ ~ s  percentage reflectsthFhw-Sluence of thorium-230 -a on the volume estimate (see Figure 3-6). Thorium-230 in masonry would contribute 30 percent of the 
33 

34 
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total volume even without the presence of uranium and technetium-99. Concrete constitutes 18 

volume above baseline. Uranium and technetium-99 dominate the concrete volume 

is especially evident in subsurface concrete within the Process Buildings. Excluding 

hest percent of the material volume containing at least one of these radioactive 

constituents in concentrations above baseline levels (20 percent of the total volume) is located within 

the Process Building (Component Category 3). Component Categories 1 and 4 (the 

Administrative/Support Buildings and the Process Support Buildings) contained the next two highest 

volumes, 15 percent 

Part of the purpose of 

in concrete. This w 

acterization study was to determine the vertical extent of contamination 

purpose in &llecting concrete core samples from three depth 

intervals (0 - 'A inch, 'h - 1 inch, and greater than one inch) in areas where penetration was expected 

to occur (i.e., wet process areas). The volume of material shown on Figure 3-7 as exceeding baseline 

values appears to indicate that there is considerable contamination below the surface of concrete. 

This is for two reasons: first of all, the base1 e for concrete is relatively low compared to 

detected results. All detected results in the to 

of those in the second %-inch, exceeded the 

1-inch of concrete in sampled components in these buildings exceeds the baseline. 

of concrete in the process area, and 93 percent 

el. This indicates that 97 percent of the top 

Secondly, all concrete is assumed to be eight inches thick (see Appendix B for further details). Any 

contamination below a depth of one inch is assumed to be represe 

depth of four inches (the depth below four inches is assumed to be a 

Attachment A.III for justification and Appendix B for further detail 

concrete.is eight times the volume in the top Winch indicates that, unless there is an eight-fold 

decrease in the level of contamination between the top %-inch (or the second %-inch) and the next 

four inches, the volume of concrete exceeding baseline will increase with depth. 

e contamination to a 

line concentration - see 

e fact that this volume of 

Detailed data are presented in Attachment A.III, and discussed in Appendix A, reg 

extent of contamination in concrete. These data, combined with historical howl  

pads and floors in OU3, suggest that contamination in most of the concrete wi 

areas will decrease with depth. However, the results can be unpredictable for some of the concrete 

from near cracks, in production areas where more soluble forms of contaminants were used, and in 

areas where construction modifications have been made (such as repaving a pad). . 
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3.4.3 Summary of More Significant Inorganic COCs 
Appendix A.2.4, several inorganic chemicals were used at the F E W  and are 

ed contaminants in OU3. Based on this knowledge, 643 major media samples and 85 

edia samples were analyzed for 23 inorganic contaminants. Based on these results, 16 

inorganics have’been identified as COCs in OU3 (see Appendix A.3). As described in the following 

sections and detailed in Appendix A.4, five inorganics (barium, cadmium, chromium, lead, and 

mercury) are considered more signifcant in comparison to the others. The following sections 

describe the expected 

discuss the reasons 

actual occurrence of 

Attachment A. II , 

f each or” these CGCs, summafize the occurrence oi eacn in OW, and 

idered more significant. A detailed description of the expected and 

anics for which analyses were performed is provided in 

iate s.ummary level of the COCs in presented in Appendix A.4. 

3.4.3.1 Barium 

Barium is expected in OU3 primarily because it is a trace constituent.in concrete (barium is often 

found with limestone, a.component of co 

in paint to improve its covering characteristi 

used in thorium extractions in the Pilot P1 

off-site facility was received and converted to barium sulfate to stabilize it in the Pilot Plant; and 

barium. compounds were involved in operations at the Preparation Plant (lA), the Graphite Furnace 

and Oil Burner (lOD), the Coal Pile (P-005), and the Laboratory (15A). The occurrence of barium at 

the FEMP is expected to be widespread at relatively low concent ed with concrete; 

widespread at higher concentrations associated with paint (much of al steel from which 

steel coatings were taken are grey, and therefore contain white pi isolated areas at 

elevated concentrations in most media in those components where it was used in the process. 

re, barium sulfate was k e d  as an additive 

a pigment in white paint; barium carbonate was 
oride used in heat tr&ting operations at an 

Barium is a COC because five percent of the detected results exceeded the Part B Soil Screening 

t Level, indicating a potential concern with direct contact. Barium is considered more 

compared to most other inorganic COCs because 33 samples (including some in maj 

exceeded 20 times the TCLP limit. 
. . .  . .  . 

Barium was detected in 98 percent of the samples of solid media, with concentrations ranging from 

3.3 to 23,700 mgkg (geometric mean of 109 mgkg). Barium was detected in all sampled media and 

at-the h i g ~ ~ t ~ - d - d - o s t - ~ ~ i ~ n ~ y - h i g ~ c o n c e n t r a t i o ~ i n - a S t e e l  coathiis-@Gnt). Barium was .--- - ~~ ~ - -0- detected in all 135 components in which samples were taken for analysis of inorganics. It was 
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detected most often in process buildings (Recovery Plant [8A], Special Products Plant [9A], Pilot 

[13A], and Six to Four Reduction Facility #1 [54A]), but at consistently high 

in many components. 

Concentrations of barium in 33 samples exceeded 20 times the TCLP limit (2000 mgkg) and are 

therefore potentially hazardous. These 33 samples include 24 steel coating samples, five concrete 

samples, two loose media samples, one masonry sample, and one sediment sample. However, based 

on TCLP results, as in Appendix A.III.2.6.2, no painted material is considered hazardous. 

Figure 3-8 presents of material associated with samples exceeding 20 times the TCLP 

limit for barium (2 by media type and component category. This figure indicates that all 

of the material considered potentially hazardous for barium is in the Process Buildings (Category 3) 

and that 87 percent of the volume of this material is masonry. 

b 

3.4.3.2 Cadmium . 

Cadmium is expected within OU3 primarily b 

yellow pigment in paint, and it was a minor, ... 

FEMP. Therefore, the occurrence of cadmium at the FEMP is expected to be widespread at 

is a trace constituent in concrete, it is used as a 

uranium ores and ore concentrates used at the 

relatively low concentrations in association with concrete; widespread at higher concentrations 

associated with paint; and in isolated areas at slightly elevated levels (up to 350 mgkg) in most media 

in uranium processing facilities. . . . . . . . . . . . . . . . . . . . . . . . .............................. ..... ......... . . . . . . . . . . . . . . . . ........ .:.:.:.:.: ... 
.:.:.:.:. :.:,:.: ’ .>; ..... 
......... ..... .:.= 
......... ................... .,.. 
y.:.:< .;: 
$$g .............,... :.fi 
3:: .... 

Cadmium is a COC because 20 percent of the detected results exceeded C....... theypart B Soil Screening. 

Level, indicating a potential concern with direct contact. Cadmium is considered more significanr 
........... :.:.::::::2::::::.:.:. 

compared to most other inorganic COCs because 44 samples (including some in major media) 

exceeded 20 times the TCLP limit. 

Cadmium was detected in 42 percent of the solid media samples, with concentrations 

0.11 to 558 mgkg (median of 1.2 mgkg). Cadmium was detected in all sampled med 

asphalt, and at the highest, and most consistently high, concentrations in steel coatings 

detected in 86 of the 135 components from which samples were taken for analysis of inorganics. 

. Concentrations of cadmium in 44 samples exceeded 20 times the TCLP limit (20 mgkg) and are 

therefore potentially hazardous. These 44 samples include 37 steel coatings samples, four loose 
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media samples, one concrete chip sample, one masonry sample, and one sediment sample. However, 

results, as discussed in Appendix A.III.2.6.2, no painted material in OU3 is 

dous. 

Figure 3-9 presents the volume of material associated with samples exceeding 20 times the TCLP 

limit for cadmium (20 mgkg) by media type and component category. This figure indicates that 98 

percent of the material considered potentially hazardous for cadmium is in the Administrative and 

Support Buiidings ( i: Category ij and the remainaer is in the Process Buildings (Component 

3.4.3.3 Chromium 

Chromium is expected within OU3 for the following reasons: because it is a trace constituent in 

concrete, it is used as a pigment in paints, it was used as a biocide in the treatment of cooling tower 

water at the FEMP, it is a major constitue 

ores and bre concentrates used at the FEW. 

widespread at relatively low concentratio ith concrete; widespread at elevated 

concentrations associated with paints; and in isolated areas at slightly elevated levels (up to 

2250 mgkg) in most media in uranium processing facilities. 

steel, and it was a minor impurity in uranium 

re, the occurrence of cadmium is expected to be 

Chromium is' a COC because 24 percent of all results exceeded the. 

indicating a potential concern with direct contact. Chromium is co 

to most other inorganic COCs because 175 samples (including some 

times the TCLP limit. 

il Screening Level, 

ore significant compared 

r media) exceeded 20 
. . . . . . . . . . . . 

Chromium was detected in'89 percent of solid media samples collected from OU3, with 

concentrations ranging from 1 to 17,300 mg/kg (geometric mean of 35 mg/kg). Chr~Mmi..w.as 
detected in all sampled media, with the highest levels in steel coatings (paint). Con 

chromium in 175 samples exceeded 20 times the TCLP limit (100  mg/kg) (or ex 

limit in the TCLP leachate of transite samples) and are therefore potentially (or 

These 175 included 123 steel coatings, 21 loose media, ten sediment, eight concrete core, five 

concrete chip, four acid brick, one masonry, one air filter, one transite, and one wood sample. 

~ ~ w e v e r ; - ~ ~ - ~ o n ~ T C L ; P - r ~ - ~ t s ~ ~ ~ ~ ~ i n - ~ p p e r i ~ ~ A ~ ~ ~ 2 - ~  62rnojGained -fiterial is ._ ~ _ _  

--  -@---considered hazardous. 
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Figure 3-10 presents the volume of material associated with samples exceeding 20 times the TCLP 

um (100 mgkg) by media type and component category. This figure indicates that 89 

terial considered potentially hazardous for chromium is in the Administrative and 

gs (Component Category 1) and the remainder is in the Process Buildings (Component 

Category 3). Nearly 90 percent of the volume of material considered potentially hazardous for 

chromium is masonry. 

3.4.3.4 Lead 
Lead is expected in use it is a trace constituent in concrete, lead dioxide ‘is used in storage 

:,? ,:,: ..:z...... 

:.:.:::::, ..:.:.:.:., 
batteries used throughGt .:.:.:.:. h.. .:.:.:.:.:., site, it has been used extensively in paints, and it was .an impurity in 

uranium ores and ore concentrates used at the FEW. Therefore, the occurrence of lead is expected 
,_ $$$$;::.>,., “W:< ... 

to be widespread at relatively low concentrations associated with concrete; widespread at elevated 

concentrations associated with paints in general (lead-based paints were used extensively at the F E W  

though the early 1990s) and in yellow paint more particularly; and in isolated areas at elevated levels 

(up to 239,000 mg/kg) in most media in uraniu&pcessing ,:<: ..... . ..:.:z. facilities. 
. ......... <.:. .:.:.:.:.. 0 

There is no Part Screening Level for lead. . is a COC and considered more significant 

compared to most other inorganic COCs because 247 samples (including some in major media) 

exceeded 20 times the TCLP limit. 

Lead was detected in 90 percent of solid media samples collected 

ranging from 0.54 to 375,000 mgkg (geometric mean of 77.3 

sampled media. It was detected most often, at the highest levels, 

levels in steel coatings (paint). It was detected in all 135 components in which samples were 

collected for analysis of inorganics. 

with concentrations 

was detected in all 

st consistently high 

Concentrations of lead in 247 samples exceeded 20 times the TCLP limit and are the 

hazardous. These 247 samples were comprised of 131 steel coatings samples, 34 1 

masonry, 21 concrete core, 20 sediment, 13 concrete chip, and five acid brick s 

based on TCLP results, as discussed in Appendix A.III.2.6.2, no painted mate 

hazardous. 

Figure 3-11 presents the volume of material associated with samples exceeding 20 times the TCLP 

limit for lead (100 mgkg) by media type and component category. This indicates that 84 percent of 
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the material .considered potentially hazardous for lead is in the Process Buildings (Component 

ver 37 percent of the volume of material considered potentially hazardous for lead is 

ent is in the top %-inch of concrete, and 20 percent is in masonry. 

Mercury is expected in OU3 primarily because it is a trace constituent in concrete, mercuric sulfide is 

used as a pigment in paints, and it was used in the dissolution of alloys in Plant 2/3, as well as in the 
Laboratory. - I nereh of is expat& $0 te -wi&qj*& zi iclziiyc;y lrK 

levels associated w 

isolated areas at elev 

widespread at higher concentrations associated with paint, and in 

1s in most media in uranium processing facilities where it was used. 

Mercury is a COC because ten percent of all samples exceeded the Part B Soil Screening Level, 

indicating a potential concern with direct contact. It is considered more significant compared to most 

other inorganic COCs because 50 samples (including some from major media) exceeded 20 times the, 

TCLP limit. 

Mercury was detected in 42 percent of solid.. les collected from OU3, with concentrations 

ranging from 0.024 to 223 mgkg (median of 0.1 mgkg). Mercury was detected in all sampled 

media, except asphalt and soil, and at the highest level in sediment, but at the most consistently high 

levels in steel coatings. It was detected in 74 of the 135 components in which samples were collected 

for analysis of inorganics. It was detected most often in Process 

Plant [8A], Main Maintenance Building [12A] and Pilot Plant Wet S 
high levels in several components. 

Buildings (Recovery 

), but at. consistently 

.. 

Concentrations of mercury in 50 samples exceeded 20 times the TCLP limit and are therefore 

potentially hazardous. These 50 samples include 32 steel coatings samples, five loose media samples, 

six sediment samples, two masonry samples, two acid brick samples, one concrete 

two concrete chip samples. However, based on TCLP results, as discussed in App 

no painted material is considered hazardous. 

Figure 3-12 presents the volume of material associated with samples exceeding 20 times the TCLP 

limit for mercury (4 mgkg) by media type and component category. This figure indicates that all of 

the materiiilT6iEi-deredpotentidlyhazardWfor mercury iTEthiProcess-Suppon-Buildings 

(Component Category 4). Nearly 47 percent of the volume of material considered potentially 
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hazardous for mercury is masonry; the remainder is divided approximately equally between acid brick 

o depth intervals (0 - !4 inch and % - 1 inch) in concrete cores. 

As described in Appendix A.2.4, semivolatile organic compounds were used at the FEMP and are 

therefore expected contaminants in OU3. Based on this knowledge, 20 major media samples and 159 

supplemental media samples were analyzed for a total of 66 semivolatile organics. Based on these 

results, 15 semivol 

the following sections 

hexachlorobutadiene, 

semivolatile COCs. ' 

known, and summarize their occurrence. Note that most of the semivolatile compounds were used in 

various materials throughout the FEW. Therefore, in most cases, their exact source and use are not 

known and therefore are not included in 

been identified as COCs in OU3 (see Appendix A.3): As described in 
led in Appendix A.5, three semivolatiles - 1,4-dichlorobenzene, 

benzene - are considered more significant in comparison to the other 

ing sections describe the expected source of these at the FEMP, if 

A detailed description of the expected and ac 

were perfomed is provided in Attachme 

ence of all 66 semivolatiles for.which analyses 

3.4.4.1 1.4-Dichlorobenzene 

1,CDichlorobenzene may have been a constituent in cutting and coolkg oils used in the machining of 

uranium metal at the FEMP. ....................... ....,...... .. 
I... ....... , ........ ..::s;: ....,.... . ..... ... :.:.:.:.: .... ..... .... .... .... ..... .... :.:.:.:., 

.:.:.:.: ....................... 
:.:.:.:., .... 0 

.... ..... .......\ ........ .,..,.,...,..... :.::R 

.... . . . . . 
...L .... 

1,4Dichlorobenzene is a COC because two results exceeded the Part$B Soil Screening Level, 

indicating a potential concern with direct contact. It is considered more significant than most other 

semivolatile COCs because one result in major media exceeded the TCLP limit, indicating that the 

material is characteristically hazardous. 

.,.,. :::.;.:.:.:.; _.. . . . . . . . . . . . . 

1 ,CDichlorobenzene was detected in only 2 of 112 solid media samples. It was det 

media sample collected from the Green Salt Plant (4A) at a concentration of 39,000 pg 

below 20 times the TCLP limit of 150,000. It was also detected in the TCLP leachate 

sample at 17.2 mg/L, exceeding the TCLP limit of 7.5 mg/L. The transite sample was collected 

from the Uranium Machining Area of the Special Products Plant (9A). 
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Note that because the volume of material associated with these samples is relatively small, a graph - -  

olume by media type and component category has not been included. 

i 

2 

3 

4 

Hexachlorobutadiene may have been a constituent in cutting and cooling oils used in the machining of 5 

6 

7 

uranium metal at the FEW. 

b m u e  m e  d e t i ~ e d  resuit ex&& h e  Pari 8 Soii Screening Levei, 8 

indicating a potential with direct contact. It is considered more significant than most other 9 

semivolatile COCs b 

material is characteri dous. 11 

detected concentration. exceeded the TCLP limit, indicating that the 10 

12 

13 

14 

Hexachlorobutadiene was detected in only 1 of 102 solid media samples, with a concentration in the 

TCLP leachate of 14.9 mg/L, exceeding the TCLP limit of 5.0 mg/L. This transite sample was 

collected from the Uranium Machining Area of ecial Products Plant (9A). IS 

16 

Note that because .the volume 'of material as this sample is relatively small, a graph 17 

18 

19 

depicting the volume by media type and component category has not been included. 

-0- 

3.4.4.3 Nitrobenzene 

Nitrobenzene may have been a constituent in cutting and cooling 

uranium metal at the FEW. 

the machining of 

Nitrobenzene is a COC because one detected result exceeded the 

indicating a potential concern with direct contact. It is considered more significant compared to most 

other semivolatile COCs because its concentration in one major media sample exceeded the TCLP 

limit, indicating that the material is characteristically hazardous. 

Screening Level, 

Nitrobenzene was detected in only 2 of 113 solid media samples. It was detected in 

sample collected from the BDN Surge Lagoon (18A) at a concentration of 140 pgkg 

times the TCLP limit of 40,000 pgkg. It was also detected in the TCLP leachate from a transite 

sample at a concentration of 28.3 mg/L, exceeding the TCLP limit of 20 mg/L. This transite sample 

-was-collected-from-the-ljranium-MacninggArea-of the-Speciii-ProductstFPliZ(9A). 
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Note that, because the volume of material associated with these samples is relatively small, a graph 

t been included. 

used at the FEMP and are 

therefore expected contaminants in OU3. Based on this knowledge, 35 major media samples and 160 

supplemental media samples were analyzed for a total of 33 volatile organics. Based on these results, 

three volatiles have b ified as COCs in OU3 (see Appendix A.3). As discussed in the 

following sections 

compared to the other 

in Appendix A S ,  tetrachloroethene is considered more significant 

COCs. The following section describes the expected source of 

tetrachloroethene at d summarizes its occurrence. . .  

A detailed description of the expected and actual occurrence of all 33 volatiles for which analyses 

were performed is provided in Attachment A.II. 

3.4.5.1 Tetrachloroethene 

Tetrachloroethene is expected in OU3 becaus ed in degreasing operations at the FEW as 

well as a coolant in the Pilot Plant Remelt Furnace (13A). 

Tetrachloroethene is a COC because one detected result exceeded the Part B Screening Level, 

indicating a potential concern with direct contact. It is considered 

other volatile COCs because that same result exceeded the TCLP 1 

characteristically hazardous. 

cant compared to the 

that the material is 

Tetrachloroethene was detected in 15 of 125 samples of solid media samples, with con&ntrations . 

ranging from 1.0 to 1,180,000 pglkg (geometric mean of 82 pglkg). Six of the detected results were 

in loose media, seven in concrete, one in acid brick, and two in transite. For these 

transite results were obtained by multiplying the actual TCLP result by 20 (to acco 

effect of the TCLP test - see Appendix A.3 for further details). 

Tetrachloroethene was detected in the TCLP leachate from the transite samples at a concentration of 

59 mg/L, exceeding the TCLP limit of 7.0 mg/L. This transite sample was collected from the 

Digestion Area of the Ore Refinery (2A). 

000~633 
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Figure 3-13 presents the volume of material associated with samples exceeding the TCLP limit for 

e (700 pgkg) by media type and component category. This figure indicates, as 

preceding -paragraph, that all of the material considered potentially hazardous for 

is in the Process Buildings (Component Category 3) and associated with transite. 

3.4.6 Summarv of PesticidePCB COCs . 

As described in Appendix A.2.2, pesticides and PCBs were used at the FEW and are therefore 

expected contaminan 

abundance. Based on 

were analyzed for pes 

identified as COCs 

. iiowever, they are expecteci to be iimited in both ievei and 

wledge, 22 major media samples and 16 supplemental media samples 

Bs. Based on these results, three pesticides and two PCBs have been 

Of the 28 pesticide/PCB contaminants for which analyses were performed, 16 were detected. Twenty 

seven of the samples analyzed for pesticides/PCBs exceeded the Part B Soil Screening Levels. 

However, none of the samples exceeded 20 LP limit. Also, none of the samples 

analyzed exceeded the 50 ppm TSCA limit fo 0 CFR 761). Therefore, none of the 

pesticidesPCBs are considered more signifi 

contaminants present in OU3. 

of the overall types and levels of 

A detailed description of the expected and actual occurrence of all 28 pesticides/PCBs for which 

analyses were performed is provided in Attachment A h .  .......................... . ..__ .... 
i... .... ...._ .... 
.....I. ..... .... i... .... 
..... 
.... 

3.4.7 Overview of Chemical Contamination in OU3 

Figure 3-14 presents the volume of material in OU3 considered pot 

the preceding sections. Note that all more significant contaminants described in the preceding 

sections, including the semivolatiles for which individual figures were not presented in the preceding 

sections, have been included. A total of approximately 43,000 cubic feet of material 

considered potentially hazardous because of inorganic and organic contamination. In 

material is mixed waste.since it. contains radiological contamination in excess of base 

conservative estimate is based on actual sampling results applied widely to materials 

does not represent the result if truly representative samples had been collected (see Appendix A.m. 

As discussed in Section 2, samples were collected from the location of highest chemical and 

radiol6@SlcontaminatiKi a process areakomponent. These samples are assumedTbe 

representative of the entire process areidcomponent from which they were collected. The implication 

ous, as described in 
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of this assumption is that, if the concentration of a particular contaminant in a sample from the top $5- 

e in a particular process areakomponent exceeded 20 times the TCLP limit, the top 'A- 

rete in that process area/component is assumed to exceed 20 times the TCLP limit. 

n does not consider the high probability of reduced levels of contamination elsewhere 
.. . 

in the top %-inch of concrete in that process ardcomponent or at lower depths, both of which 

possibilities would be accounted for if truly representative samples were collected. 

The total volume co 
Note that this volume 

sampling results to m 

the conservatism of 

hazardous (43,000 cubic feet) is based on the characterization study. 

er than indicated on Table 3-19, which includes the application of 

h was not sampled (see Section 3.5.1). This difference is indicative of 

assumptions described in Section 3.5 

Figure 3-14 indicates that 73 percent of the volume of potentially hazardous material in OU3 is in the 

Process Buildings (Component Category 3), with approximately 14 and 11 percent in the 

Administrative and Support Buildings (Compo 

(Component Category 4), respectively. Appr 

approximately equally between acid brick, 

concrete and 11 percent the second %-inch depth interval. 

egory l), and Process Support Buildings 

y 72 percent of this material is divided 

transite, 17 percent is the top %-inch of 

3.4.8 Overview of Contamination in OU3 

As discussed in Sections 3.4.2.4 and 3.4.7, the most significant r 

contamination in OU3 is associated with the Process Buildings (Co 

presents the volume of six solid materials in the Process Building 

thorium-230, and/or uranium concentrations over their respective baseline levels by media and 

component. These three were selected for this presentation because they dominate all other 

radiological analytes investigated in this category (see Section 3.4.2). 

Category 3). Figure 3-15 

Six components contribute 74 percent of the total volume identified as having co 
technetium, thorium-230, and/or uranium concentrations that exceed their resp 

Ore Refinery Plant (2A), the Metals Production Plant (5A), the Metals Fabri 

Special Products Plant (9A), the Pilot Wet Side (13A), and the Laboratory (15A). This figure 

identifies masonry from the Metals Fabrication Plant (6A) and the Laboratory (15A) contributing 16 

percent and 11 percent, respectively, of the volume from the entire category. These two sources 
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they contribute 59 percent of the contaminated volume to the total 1.1 million. ft3 above baseline. The 

s the numbers and locations of thorium-230 samples in the process buildings, as well as 

ns of thorium-230 in those samples. Concrete constitutes 42 percent of the total 

tion, making it the second highest contributor to the category "volume exceeding 

radiological baselines. I' Uranium and technetium-99 both influence the concrete volume estimates. 

Figure 3-16 presents the volume of the six media types which contain hazardous contaminants on 

excess of 20 times rh 

mercury, 1,4dichloro 

in Section 3.4.3. Not 

included in Figure 3 

, hexachlorobutadiene, nitrobenzene, and tetrachloroethene, as described 

eel coatings have not been included in this figure, but have been 

no painted material is' expected to be characteristically hazardous (see 

Attachment A.III). In addition, transite has been included in Figure 3-16, but not Figure 3-15, 

because there were no radiological results obtained for transite, although it is assumed to be 

radiologically contaminated. Note also that the volumes shown on this figure include those for 

materials in process areadcomponents for whi 

results were rejected and therefore results fro 

characterization. AS an example, organic c 

the leachate from only three components. As shown on the figure, transite in ten components is 

assumed to contain organic contamination exceeding the TCLP limit. No transite samples were 

collected from the other seven components; therefore the maximum result from components in the 

same component category (i.e., the Process Buildings) was used to ' 

the transite in those other components. 

r no sampling was performed or the sampling 

r process areakomponent have been used for 

,were detected in excess of the TCLP limit in 

egize the contamination in 

Figure 3-16 indicates that more than 70 percent of the potentially ous material in the Process 
Buildings is associated with three components: the Ore Refinery Plant (2A), the Metals Fabrication 

Plant (6A), and the Special Products Plant (9A). These were the major production facilities at the 

FEMP and, as described above, are included in those components that significantly e 

levels. Acid brick and transite each contribute approximately 32 percent to the total 

considered potentially hazardous. ' These are followed by the top and second.%-inch 

which contribute 18 and 11 percent, respectively. 

3.5 CONTAMINANT SOURCE TERM ESTIMATES 

-For-the-purpomf ~ i ~ d o c u m t ~ ~ e t e ~ ~ i s ~ d e ~ ~ ~ - t h ~ t ~ t ~  iEW5f a - c o i j t  

present in and on a material. This estimated contaminant mass is the product of material mass and 
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the concentration of a contaminant on or in that material. A source term estimate is needed for each 

rials (67 construction materials, known as material descriptions, and 7 types of 

ials - see Attachment A N )  defined in OU3. This process is more complex than 

imates for environmental media, such as soil, because of the large number of different 

types of material in OU3 and since many of these materials require individual strategies for 

representation. The methodology used to develop the OU3 source term is based on assumptions and 

process knowledge for each of the OU3 materials. Knowledge of the weight or volume of the 

material evaluated 

contaminant mass. D 

the SWIFTS for use i 

addition to estimat 

of paint, corrosiodrusthdefined debris (CRUD), and holdup materials were developed from 

assumptions, discussed in Appendix B, and were added to original SWIFTS weights and volumes. 

These data, coupled with characterization anal 

each of the OU3 COCs, 

t concentrations in that media is required to determine 

nnation regarding OU3 components was developed and entered into 

S and remedial designhemedial action (RD/RA) processes. In 

volumes of materials from SWIFTS, estimated weights and volumes 

results, support preparation of source terms for 

. .:.:. .:.:.:.::., , ... :. ".: ./. .:.:.:.:., 
.:.: .,...,...,...,.,._. :.:.>>: 

V.. . . 
.... . . . . . . . . . ...,....... .......... ..... . r.. ... * 

The following sections describe this sornewM.,pm$kted and involved pro&ss. 

3.5.1 Central Stratenv 

The overall strategy for developing the source terms, detailed in Appendix B (Figure B.1-1) consists 
... ........ F,~.:.:.:.:.:.:.:.i:.:.:.'- 
..A. .._.........._....,._._ . . . . . . .:.: .:.:.:.::; ........ ......... ..... ..... .... 

of six steps: 

1. Development of material data (SWIFTS); 
2. Application of material-related assumptions to determin ed weights; 
3. Estimation of additional coatings or layers; 
4. Development and application of analytical data based on application of data-related 

assumptions; 
5 .  Calculation of source term estimates by application of analytical results to contaminated 

weights. 
6. Segregation of contaminated material into material categories. 

Twelve OU3 media (concrete, masonry, steel coatings, asphalt, acid brick, transite, 

media, sediment, sludge, liquids, and W A C  filters) were sampled as part of the RVFS': 

characterization study. Seven of these (concrete, masonry, steel coatings, asphalt, acid brick, 

transite, and wood) were used to develop the source terms. The remaining media were not used for 

two reasons: they do not represent the general character of contambation in OU3, because they are 
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isolated pockets of accumulated debris, although they are used to support the characterization; and 

e no part of the OU3 RIFS decision-making process (see Section 1). These seven . 

approximately 97 percent of the total weight of all OU3 materials. Analytical results 

erials were then extrapolated to similar OU3 materials (such as drywall, floor tile, etc.) 

that were not shnpled. The extrapolation was based on material similarity and expected 

contamination similarity (process knowledge). 

3.5.2 

The following is a s 

source term. Detail 

f the primary assumptions developed and applied in determination 

ion of these assumptions is provided in Appendix B. 

3.5.2.1 Metals 

A paint thickness of 10 mils (0.010 inch) was used as a conservative estimate of the 
thickness of all painted material. 

A thickness of five mil is used as 
ductwork, piping, and equipment. 
on the interior surface. Radiolog 
sample results in adjacent sampled materials. 

of the thickness of all external dust on 
is assumed to have a 10 mil dust layer 

in this dust are represented by paint 

Process piping and process equipment are assumed to have a layer of CRUD on the 
interior. CRUD is formed within process piping and process equipment over time 
from the general action of corrosion. Process piping is assumed to contain one percent 
of the interior volume as CRUD, whereas process equ sumed to contain one 
tenth percent of the interior volume as CRUD. 

Process piping and process equipment are assumed to holdup. Holdup is 
defined as the material, primarily assumed to consist e hexahydrate (UNH) 
which remains after production ceased and has crystallized into a solidhemisolid mass. 
UNH is composed of 43 percent uranium; enrichment is not considered. Process piping is 
assumed to contain ten percent of the interior volume as holdup, whereas, process 
equipment assumed to contain one percent of the interior volume as holdup. 
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3.5.2.2 Analytical Result Assumption 

There are 96 components that were not sampled as. part.of the RUFS characterization stu@ :.: . i: since they 
..... ..... <.*$$$;.:,:, 

were not considered contaminated. 

located within the components not sampled. 

Baseline values (see Section 3.3.1) were applied to materials 
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3.5.3 Material Weights and Volumes 

hts and volumes of OU3 construction materials, as documented in the SWIFTS 

orted in the 1995 OU3 Estimated Materials Quantity Report (DOE 1995c), are 

Table 3-2. Weights and volumes by material description, component, and where 

applicable, process area, were copied from SWIFTS into an ORACLE database table specific to OU3. 

The ORACLE database table was developed to: 

Provide an unchanging record for each volume and weight of material in SWIFTS. 

etween material described in SWIFTS and analytical results from 
g the OU3 RIA3 characterization program and documented in 

mental Database (SED); and 

contaminated matefial from the total weight of each material, 
based on assumptions discussed in Appendix B.2.3. 

Three different approaches were used to calculate the weight of contaminated material based on the 

requirement of each of the 67 construction 

takeoff-quantity-based (measured quantity fro 

used in determination of the contaminated 

criptions; weight-based, volume-based, and . 

gs or blueprints). Examples of calculations 

material are contained in Appendix B.2.4. 

3.5.4 Contaminant Source Term bv Analvte 

This section summarizes the con taminant source terms within OU3 by COCs which have a high 

frequency of detection andor are important in terms of potential ri 
analyte fraction: radionuclides, inorganics, and organics. A char 

analytical fraction for all COCs is found in Appendix B (Volume 

contaminant source term estimates for each individual COC. 

OCs are grouped by 

f the source term by 

10 provides the 

3.5.4.1 Radionuclides 

Total uranium with 10,800,000 kg has the greatest amount of contaminant mass associated with it. 

Sixty-nine percent of this mass (7,503,000 kg) is associated with containerized waste 

materials and will be dispositioned separately. Of the r e m g  31 percent, 30 pe 

with UNH holdup within pr&s piping and equipment. Uranium-238 (90,700 kg), 

uranium-235/236 (958 kg), and uranium 233/234 (nearly 15 kg) have associated source terms.which 
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Thor~um-232 (4,320 kg) is the only non-uranium analyte that has a source term greater than 1 kg, 

99 at 0.127 kg and neptunium-237 at 0.069 kg. The presence of a high contaminant 

, uranium isotopes, and thorium, is expected since the FEMP processed more than 

tons of uranium products during the years of production. The contaminant mass 
associated with technetium-99 is significant as discussed in Appendix A. Technetium-99 is also 

relatively soluble and is easily transported through water. This characteristic makes technetium-99 a 

concern for both risk and determination of possible disposition options. For these reasons, total 

e d i s c i s 4  ki gister detail *&I other COCs h the foiiowing sections. 

3.5.4.1.1 

The mass of total ur site is associated with two major sources: inventory (including 

uranium product, thorium, RCRA, non-RCRA, and uncharacterized wastes - see Appendix A N )  

These materials are the major source of the total uranium contaminant mass and represent 7,510,000 

kg or 69 percent of the total source term for total uranium. This material is inventoried containerized 

waste which is dispositioned separately. UNH 
(3,270,000 kg or 28 percent of the total sour 

:::: 
...L . 

ated with process piping or equipment 

. .  

Concrete materials (35,400 kg) were next, followed by paint (2,230 kg), asphalt (2,570 kg), CRUD 

(2,707 kg), dust, (1,390 kg) masonry (365 kg), acid brick (5,360 kg) and wood (12.4 kg). 

Components in which the contaminant mass for total uranium was highest are: the Plant One Storage 

Pad-74T (7,560 kg), the Special Products Building-9A (219,000 kg) 

Plant-6A (504,000 kg), correlating well with components where tec 

would be expected, most of the source term for total uranium is lo omponent Category 3, the 
process buildings. Table 3-10 summarizes the source term for total uranium by material category and 

component category. 

Metal Fabrications 

9 was also noted. As 

The presence of a high contaminant mass for uranium, uranium isotopes, and thori 

since the F E W  processed more than 180,000 metric tons of uranium products durin 
ed 

of 
production. The contaminant mass associated with technetium-99 is significant, as dis 

Appendix A. Technetium-W is water soluble and is easily transported through water. 

characteristic makes technetium-99 a major concern regarding both risk and determination of possible 

disposition options. For these reasons, total uranium and technetium-99 are discussed in greater 

detail. 
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3.5.4.1.2 Technetium-99 Source Term 

mass for technetium-99 is associated with concrete (0.098 kg), in particular concrete 

): collectively, masonry (0.30003 kg); acid brick (0.008 kg); asphalt (0.005 kg); 
g); CRUD (0.003 kg); and dust (0.01 kg) contribute about one percent to the total 

technetium-99'source term. Finally, wood (1.04 x lo5 kg) and the soil piles (2.50 x lod kg) 

contribute less than one percent of the contaminant mass associated with technetium-99. The source 

term for technetium-99, 0.127 kg, drops to 0.125 kg when Material Category J is excluded. 

Most of the techneti 

Products Plant - 9A ( 

8A (0.007 kg). A 

in Table 3-11. As discussed in Appendix A, the Special Products Plant (9A), Plant One Storage 

Pad (74T), and the Recovery Plant (8A) are all either process-related buildings or storage areas where 

process-related materials were stored. The by material. category and component category 

is provided in Table B-13. Most technetium-9 

buildings, with the exception of the Plant On 

t mass is located in the following components: the Special 

, the Plant One Storage Pad - 74T (0.015 kg) and the Recovery Plant - 
unting of the technetium-99 source term by component is presented 

sociated with the process and process support 

Pad, which is in Component Category 8. 
. .  

3.5.4.1.3 Thorium-230 Source Term 

As discussed in Section 3.4.2.3, thorium-230 is of major concern in OU3 because it is a Class A 

carcinogen. The source term for thorium-230 (0.14 kg) is, as expected, mainly associated with 

concrete (0.033 kg). The source term for total thorium (800,000 

described under elemental uranium above) in material category J. 
source term for thorium-232 (43,000 kg) is again associated predo 

(3533 kg). 

.<@%t$iated with inventory (as 

ed in Table 3-12, the 

y with concrete materials 

3.5.4.2 Inorganics 

Chromium (2,470,000 kg), nickel (1,730,000 kg), manganese (863,000 kg), and 

have the highest source terms, which are generally associated with the normal consti 

and stainless steel present at the FEMP. Ninety percent of the source term is ass 
and stainless steel; the remaining five percent is associated with contamination 

activities (one percent), and the associated paint layer on painted materials (four percent). Carbon 
and stainless steel contain chromium, copper, manganese, and nickel as normal constituents, and are 

considered in the calculation of source terms to provide a complete accounting of OU3 materials but 

are not considered contaminants. Source term values for the RCRA metals, lead (101,OOO kg), 
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barium (25,000 kg), silver (3000 kg), arsenic (2,100 kg), cadmium (770 kg), beryllium (400 kg), and 

), have a wide range and are primarily associated with contamination from the 

cs in general are present at some level throughout the process and 

3.5.4.2.1 Barium Source Term 

As shown in Table 3-13, the majority of the source term for barium (24,000 kg) is associated with 

sccrc :ex* is &;s:fi*i:& & i q ? :  p&:t& r1c*&s (21% kgj, 

asphalt (1180 kg), 

3.5.4.2.2 Cadmium S 

As shown in Table 3-14, 58 percent of the source term for cadmium (756 kg) is associated with 

concrete (440 kg). Thuty-two percent and 3 percent of the remaining source term is associated with 

asphalt (245 kg) and acid brick (25 kg), respectively. 

3.5.4.2.3 Chromium Source Term 

As discussed previously, most of the chro 

steel metals and is not considered contaminated. Table 3-15, presents the source term for chromium 
by material category. If metal and paint are excluded, the source term for chromium in concrete is 

term is associated with stainless and carbon 

still significant at 31,890 kg. 
. . . . . . . . . . . . . . . . . 

3.5.4.2.'4 Lead Source Term 

As shown in Table 3-16, the majority of the source term 'for lead ( 

painted metals (79,000 kg). The majority of the remaining source term for lead is associated with 

CRUD and dust (approximately 1600 kg), which is part of material category J. 

kg) is associated with 

3.5.4.2.5 Mercurv Source Term 

As shown in Table 3-17, the source term for mercury (28 kg) is associated with con 

material category E (16 kg). The remaining source term is associated with metals with 

amounts found throughout the other materials. 

3.5.4.3 Organics 

-Less-than-one-percent of-the-contaminant -mass~estimated-for-OI;i3-materials-comes~~om~o~g~cs; 

thus, the overall contribution of organics to the source tern is small. Organics were mainly 
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determined to be COCs based on analytical results from supplemental media (loose media, sediment, 

unknown liquids) not considered in the source term (see Appendix B). Because of 

amount of source term contribution from organics, only one organic (nitrobenzene) is 

attached tables. 

3.5.4.3.1 Semivolatile Organic Source Term 

The semivolatile organic analytes (SVOCs) with the most significant contaminant mass are 

nitrobenzene (155 kg) 

transite in material 

nitrobenzene by mate 

semivolatiles were al 

orobenzene (94 kg), and hexachlorobutadiene (82 kg), associated with 

(Non-regulated ACM materials). The summary of the source term for 

ory is presented in Table 3-18. The source term for all other 

with transite, concrete, and acid brick, but in insignificant amounts. 

3.5.4.3.2 Volatile Organic Source Term 

Tetrachloroethene (350 kg) accounted for the majority of the volatile organic source term, associated 

with transite in material Category G (Non-r 

term for all other volatiles were associated wi 

amOUntS.  

M materials). As in semivolatiles, the source 

te, concrete, and acid brick, but in insignificant 
. .  

3.5.4.3.3 PesticidesPCBs Source Terms 

The pesticidesKBs with the most significant source terms are Aroclor-1254 (16.7 kg) and Aroclor 

(10.5 kg). PesticidesPCBs were associated with concrete, but ove 

one percent of the total mass associated with OU3 materials. 

urce term is less than 

3.5.5 Material Ouan tities bv Senregation Category 

3.5.5.1 Definition of Segregation Categories 

Categories have been established to facilitate the disposition of materials generated as a .result of the 

interim remedial action. The segregation of materials by regulatory criteria sets the 

develop and evaluate alternatives based on disposition and treatment options. Five 

used to segregate OU3 materials: hazardous waste, mixed waste, low level waste (LL 

waste, and below baseline material. 

Hazardous waste is defined by the concentration of RCRA metals or organics present in a material. 

The first determination in the segregation process is if a result is greater than 20 times the TCLP limit 
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(or the limit itself for transite) for any of the RCRA constituents, the associated material is considered 1 

ee Section 3.3.4.for a discussion of 20 times the TCLP criteria.) 

It above the baseline value for a radiological constituent places the material in the LLW 

2 

3 

4 

category. Table B-9 provides a listing of baseline values by media, with baseline values for 5 

elemental uranium and technetium-99 in concrete being 12.55 ug/g and 0.4 pCi/g, respectively. 6 

7 

Materiais for which - y singie resuit greater than or quai io 20 times the TZiF iimit with 

ine value is considered a mixed waste. 

e PCB results, such as transformers, are considered PCB waste under 

8 

9 

10 

I1 

12 

materials. 13 

any single result ab0 

Any material for whi 

TSCA. Transformers are considered PCB contaminated even after removal of PCB containing 

14 

IS 

TCLP for a RCRA constituent are considered eline. These materials are considered to be 16 

All results which are at or below radiological e values, and are not greater than 20 times the 

_ .  uncontaminated. 17 

la 

3.5 S.2 Administrative Segregation of Materials 19 

No painted material in OU3 is considered characteristically hazardous as a result of being painted 

with lead-based paint. This characterization of painted materials is 

the FEMP DOE (1995b) to evaluate the leachability of lead-based pa 

(Appendix G). However, any paint that is removed from any s 

characteristically hazardous 'waste unless actual TCLP results indicate otherwise. This conclusion is 

extended to the other toxicity characteristic (TC) metals because the maximum concentration for lead 

was so much higher than the maximum concentration for any of the other seven TC metals (375,000 

20 

21 

22 

by a study conducted at 

23 

24 

25 

26 

mgkg in lead vs 17,500 mgkg in chromium, or 558 mgkg for cadmium); thus, painted materials are n 

only categorized as either LLW or below baseline. 

Materials such as lead flashing, basin liners, and PPE were not sampled but are h o w n  

28 

29 

30 

knowledge to be radiologically contaminated. Lead flashing is categorized as mixed waste, basin 31 

32 liners and PPE are categorized as LLW. Material from the copper and soil piles are categorized as 
~ 

33 
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Material from the current waste inventory, Le., thorium waste, product, and uncharacterized waste, is 

as either LLW or mixed waste based on the presence or absence of RCRA constituents 

3.5.5.3 Segregation of OU3 Materials 

Based on the criteria discussed above, fifty-one percent of the volume (Table 3-18) and sixty-five 

percent of the weight (Table 3-19) of all OU3 materials are categorized as below baseline. Most of 

the remainder of ma 3 percent of the weight and 47 percent of the volume) are categorized as 

LLW with two p 

percent as either 

material to mixed w 

emaining volume categorized as mixed waste and less than one 

CB waste. Concrete slabs in material category E contribute.the most 

ft3 and 2,950 tons); nearly 45 percent of this material is concentrated 

in the following components: the Metals Fabrication Plant (6A), the Ore Refinery Plant (2A), the 

Green Salt Plant (4A), and the Recovery Plant (8A). The associated source term for technetium-99 

and elemental uranium for concrete slabs within these components is 0.0094 kg and 9206 kg, 

respectively. This represents less than one 

and elemental uranium. The segregation of 

attachment B.II. 

e total source term for both technetium-99 

by component is provided in Appendix B, 

The other waste (RCRA) group from the current waste inventory in Material Category J contributes 

49,700 ft3 and 2,720 tons to mixed waste. This material is containerized and will be 

administratively dispositioned off-site. 

Acid brick contributes a significant weight and volume (717 tons 

mixed waste. Approximately 90% of this materid is associated Refinery Plant (2A), 

the Metals Fabrication Plant (6A), and the Special Products Plant (9A). The associated source term 

for technetium-99 and elemental uranium for acid brick within these components is O.OOO4 kg and 

ft3, respectively) to 

3,178 kg, respectively. 

. . .(... <.:..... 
:.:.:.:.: <.;.;,,. 
:.:.:.:.: 
::::::+ 
......... 3.6 DATA UNCERTAINTIES 

This section discusses uncertainties and limitations of the characterization data collected d e r  the 

OU3 RUFS sampling program. The primary objective in characterizing the contamination was to 

colledt data sufficient to support the development and evaluation of remedial alternatives. 
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Characterization activities performed under the OU3 RI/FS sampling program focused on obtaining 

the'.$kiIf@f)ii@qd quantity of data necessary to meet the stated RI objectives. 

Duri@ ......... ... :.:<.:.!.!.!:w:::. the.&mrse .. of collecting and evaluating data for the OU3 RI/FS, the reduced quality or 
quantity of certain data sets imposed limits in meeting the stated objectives. Table 3-21 summarizes 

the observed data limitations, identifies the significance of each toward achieving the RImS 

objectives, and provides actions taken or recommended to resolve these limitations. As apparent in 

resolve the &&i ! h i t ~ i ~ ~ f i  were id&iitZ& bit ezdi of f ~ t ~  

emonstrate that it was recognized and addressed. 

To further evaluate the source term estimates, a sensitivity analysis was performed. This analysis 

tests the impact of the assumptions described in Section 3.7. Three radiological (elemental uranium, 

technetium-99, and neptunium-237), one inorganic (chromium), and two organic constituents 

(gamma-Chlordane and tetrachloroethene) 

analytes in these groups. 

...._ .... .... 
these analyses as representative of other 

The following provides a summary of the results of the most significant sensitivity analyses. A 

detailed discussion for each of the sensitivity analyses is provided in Appendix B (Volume 3). 

0 Use of Baseline for Process Areas/Comuonents Not Samuled. In this sensitivity 
analysis, twice the OU3 baseline values were applied as 
impact of using baseline values to those process areadco 

son to assess the 

sampled. 

The result of this analysis 'is an increase in the source t 
percent of the total source term to 12 percent of the total. 

As discussed in Appendix A, OU3 baseline values represent the 95thlpercentile values 
from the baseline data set. This implies that 95 percent of the data in this data set are at 

twice the baseline values), for process areadcomponents that were not 
considered conservative. 

or below the selected baseline value. As a result, the use of baseline v using 

Use of Limit Pesticides Results. In this sensitivity analysis, the maximum detected . . . . . . .. . . . . , . .. . . i... . . 

pesticide concentration was applied to the top %-inch of all at- and above-grade 
concrete. This analysis was performed to assess the impact of using a value of zero 
for organic constituents for process areas/components in instances where either the 
analytical results were below the detection limit or where no samples were analyzed 
-for-pesticides,--- - 
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The result of this sensitivity analysis is a significant increase in the source term for 
esticides. Examples of this includes Bn increase in the source term for gamma-Chlordane 

.13 percent and an increase for Dieldrin of 4.4 percent. 

impact of applying the maximum detected pesticide concentration to the top %-inch of 
t- and above- grade concrete would still result in an insignificant resulting source 

term. Therefore, the impact of using the current approach of applying zero values is 
insignificant. 

0 AssumDtion of 1.0 percent UNH Holdup on Interior of Process Piping, In this 
sensitivity analysis, the interior surface of all process piping is conservatively assumed 

with a one percent holdup layer of UNH consisting of 43 percent 
This analysis was performed to assess the impact of currently 

cent holdup layer of UNH. 

itivity analysis is a significant decrease in the elemental uranium of 
88 percent. 

Therefore, the use of a ten percent UNH holdup is sufficiently conservative for use in the 
source term for process piping. The use of ten percent holdup is also consistent with 
process knowledge. r::::, ....... . ". :.:.: z.:.:.:. . . . . . . . . . . . . . . . 
Assumption of 0.1 Dercent UNH Hatd&:.on Interior of Process Eauiument. In this 
sensitivity analysis, the interior SU&W~&~~II process equipment is conservatively 
assumed to be contaminated with.&..one &cent holdup layer of UNH consisting of 43 
percent elemental uranium., This analysis was performed to assess the impact of 
currently applying a ten percent holdup layer of UNH. The amount of material 
affected by this assumption and the assumption described above equals more than 30 
percent material volume 'and more than 50 percent of the total weight. 

The result of this sensitivity analysis is a significant 
85 percent. 

The use of a ten percent UNH holdup is considered ive for process 
equipment. This is because the interior cavity of pro 
smaller than the interior diameter of piping and probably would not contain as much 
holdup as process piping. 

elemental uranium of 

pment is generally much 

3.6.2 Source Term Bounding Analysis 

In addition to the sensitivity analyses discussed above, an estimate of maximum and 

terms to bound the expected results were used to validate the contamination source t 

Appendix B.5. 

A maximum source term for representative C O G  (technetium-99, elemental uranium, neptunium-237, 

strontium-90, lead, mercury, chromium, alpha-Chlordane, gamma-Chlordane, 

3 4  008/77 

dieldrin, nitrobenzene, 

9/10/95 9:Mp.m. 
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and tetrachloroethene) was estimated based on the maximum analytical results for each sampled 1 

. .  

urce term for the same analytes were estimated based on ,the minimum analytical 

results for each sampled medium. Since no baseline values have been defined for organic 5 

6 compounds, a minimum result of zero was used for organics. 

ults of the source term estimates presented in Appendix B.5 and the 

maximum and 

maximum estimated 

(alpha- and gamma -Chlordane). This ratio is generally lower for inorganics and higher for organics 

and radionuclides. This is expected for the organics since most of the organics were detected in 
relatively few samples. As discussed previously, this would result in the use of a value of zero in the 

source terms, while the maximum result was to all material for the estimated maximum. The 

lower ratio for inorganics compared to radi 

results (especially those from steel scrapin 

for radiological results in media such as concrete, whereas the maximum value was applied to all 

material in the estimated maximum. The ratios between the estimated maximum and the 

ce term bounding estimates described above. The ratio between the 

and the actual source terms varies from 1.1 (chromium) to 238 

also expected since in general, inorganics 

elevated. Baseline values are used extensively 
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10 

11 

12 

13 

14 

I5 

16 

I f  

18 

19 

representative source terms indicate that the source terms appear to be reasonable, given the fact that 20 

the results are based on samples from the location of maximum contamhafan ......... within each process 
y.:.:.: .... 

area. 

The ratio between the maximum and the minimum estimated source terms varies from zero 

(tetrachloroethene, dieldrin, alpha- and gamma-Chlordane) to one (chromium). 

radiological contaminants were all less than one, the inorganics were close to or at one, and the 

The ratios for 25 

26 

organics were all zero, as discussed above. The source term estimates for organics were..b.as.ed ...in.... ... _...... :.:.~,:.~.:.~ on a 

few positive results with the majority being set to a zero value. The ratios between the &h~&ed ......... 

n 

28 

y""': :.:,:.:,: .,...,. ...:= 

......... :.:.:.:.: 
i....... .:.:.:.> maximum and minimum source.terms appear to be conservative for all but organics. 3; .:.:...:. 
:k:s 

.:.:;<%g;::.:< 
Y..... . ..... 2: : 

3.7 CONCLUSIONS 
The characterization of OU3 is sufficient to meet the stated objectives of this RVFS Report by 

providing-a-detaile&understaiidii@gTf thie-typem.nd-level-of-contamimtioTwittG-thit&~~d 33 
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components comprising the OU. These characterization data are sufficient to support the analysis of 

ial action alternatives. 

already been made to decontaminate and dismantle OU3, thereby eliminating the 

need for an extensive determination of the nature and extent of contamination, fate and transport 

modeling, and a baseline risk assessment. Therefore, no additional site characterization activities are 

planned or necessary to support decision-making and preparation of a Record of Decision. 

Alternatives for the 

addressed in the re 

. osition of material pursuant to the interim remedial action will be 

3-42 91101% 930p.m. 
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Table 3-2 
Summary of Material Quantities 

FEMP-OU3-RIfFS - D m  
sqtunbcr 11.1995 

A smucTuRAL AND h4Isc. STEEL 63,400 15,200 

COmm/wIRE (2" AND LESS) 6,510 1,070 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

CONDUlT/wIRE (2-1R" To 4") 
CONDUlT/WUWCABLE TRAY (OVER 4") 
DOORS 
ELEcrrucALEQUIPMENT 
ELECTRICAL- 
ELECTRICAL. TRANSFORMERS 
ELECTRICALWIRING 
EQUIPMENT ANDMISCELLANEQUS 
WACEQUIPMENT 
MATERIALHANDLINGEQUIPMENT 
MISCELLANEOUS ELECTRICAL. ITEMS 
PIPING (2" AND LESS) 

PIPING (OVER 4") 
PIPING (2-1R" TO 4") 

5,480 
1990 

10300 
94.900 
26,200 
14,900 

206 
135,000 
w400 

103.000 
16,600 
12,500 
21900 
73,100 

593 
165 
214 

1,020 
173. 
334 
59. 

3390 
346 
650 
419 

1,410 
1.560 
3,230 

B PROCESS EQUIPMENT 1,120,000 11.100 

C EQUIPMENT AND MISCEUANEOUS 15,000 377 
C HVACEQUIPMENT 7,160 38.4 
C MA~RIALHANDLJNGEQUIPWZNT " . ll>00 72.3, 
C PIPING (2" AND LESS) 1,490 165 
C PIPING (2-ln" TO 4 3  2580 187 

WING (OVER 4") 374 

D EXTERIORMETALWALLPANELS 
D INTERIORMETALWALLPANELS 
D LEADFLASHING 
D UluVERs 

812 
125 

49.4 
1.490 

167 
25.7 
17.5 
30.9 

CLAY PIPING 
CONCRETE 
CONCRETE BEAMS 
CONCRETECOLUMNS 
CONCRETE FOUNDATION 
CONCRETE SLABS 
CONCRETE WALLS 
MASONRY 

7,910 
468,000 
57,600 
22400 

921,000 
m . 0 0 0  

139.000 
16,800 

554 
35.100 
4,320 
1,680 

69.100 
169,000 

462 
p.400 

1 
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Table 3-2 (Continued) scprcmbcr 11.1995 

EXTERIORTRANSITE PANELS 17,500 982 
G FEEDER CABLE 
G FIRE BRICK 
G FID0RTE.E 
G INTERIORTRANSITE PANELS 

I G TRANSITE ROOF 18900 1.060 

1,120 
5,590 
3.720 

12300 

321 
39 1 
179 
680 

5,390 
6,860 

12.1 
10.4 

I 
DUCTWORK INSULATION 

BUILDING INSULATION 15J00 34.9 
DRYWALL ' 20.400 538 
FABRIC 35.7 1.15 
FABRIC ROOF 3 82 12.3 
FABRIC WALLS 176 5.68 
MISCELLANEOUS DEBRIS 31300 467 
NONPROCESSTRAILERS . 305,000 898 
PERSONAL PROTECTIVE EQUIPMENT 36.000 54.5 
PROCESS TRAILERS 71,100 210 

408 13.3 .PVC CoNDUrr 
PVC PIPING 283 1.22 
ROOFING(BUILTIJP) 29.000 1.040 
WINDOWS 21,000 420 

30900 463 

. .  

J OTHERWASTE 
J PIPING (2" AND LESS) 

J PIPING (OVER 4 3  
J PROCESS EQUIPMENT 
J PRODUCT WASTE 
J SOIL PILE 

J PIPING (2-1/2" TO 4") 

Totals 930,000 454000 

541,000 
857 

1,330 
1350 

83,500 
107,000 
985,000 

9,330 
72.6 
115 
135 

7300 
83a 

47300 

2 
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TABLE 3-6 

CONSTITUENTS OF CONCERN - OU3 

Radionuclides 
Americium-24 1 
Cesium-137+ 1Daughter 
Lead-210+2Daughters 
Neptunium-237 + 1 Daughter 
Polonium-;? 10 
Pl~tonium-238 
Plutonium-2391240 
Plutonium-241 
Radium-226 + SDaughters 

Strontium-90 
Technetium-99 

Radium-228 

Thorium-227 
Thorium-228 + 7Daughters 
Th~riUm-230 
Thorium-232 
Uranium-234 
Uranium-235/236 
Uranium-238 +2Daughters 
Metals 

Antimony 
Arsenic 
Barium 

Beryllium 
cadmium 
ChrOmiUm 

Copper 
Lead 
Manganese 
Mercury 
Nickel 

Metals (Cont’a 

[Selenium] 
[Silver] 
Thallium 
Uranium 
Vanadium 
zinc 
Volatile oreanics. wkg 

[Benzene] 

[Styrene] 
Tetrachloroethene 
Semi-Volatile olpanics 

1,4Dichlorobenzene 
[2 ,4Dinitrotoluene] 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b) fluoranthene 
[Benzo(k)fluoranthene] 
[bis(2-Ethylhexyl)ate] 
[Carbazole] 

[Chrysenel 
[Dibenzo(a, h)anthracene] 
Hexachlorobutadiene 
~eno(l ,2,3ui)pyrene] 
~-Nitrosodi-n-propylamine]Nitro 
Ipentachlorophenol] 
Pestiades/PCBs 

alpha-chlordane 
Aroclor-1248 
Aroclor-1254 
Dieldrin 
gamma-chlordane 

.m 

- _  .. 

. -  
... 



TABLE 3-7 
OU3 REFERENCE CRITERIA CONCENTRATIONS PER ANALYTE 

0.24 
0.0021 
0.12 

0.oOW 
0.36 
0.34 
22.0 ' 
0.530 

O.ooo69 
' 0.79 

2.40 
61 .O 
0.026 

0.00074 
5.7 
6.4 
4.8 

0.017 
0.11 
0.25 

11 ' 

0.037 
1.900 
0.015 

14 

140 
1.600 
1 ,000 

270.000 
140 
8.2 
550 

140 
140 

1.9 
190 

8 r n  

110 

1.100 

702 
m.oo0 

3m 

16,000.000 I -product 

100 
2Ooo 

20 

100 

100 

4 

m 
100 

14.000 

10.000 

4,000.000 

Rpl 

-. 
230,000 
2,000 
10,000 
10.000 

230.000 
2,000 
1.800 
m.000 
100,000 

680 
15.000 
680 

37.000 
?70 

28.000 

0.10 
0.15 
0.89 
0.10 
0.09 
0.10 
3.30 
1.43 
1.75 
0.30 
NA 
0.40 
2.90 
0.58 
0.86 
0.84 
7.75 
0.83 
6.50 
12.55 

5,039 
. 1.00 

' 3.% 
m.4 
1 .40 
2.40 

199321 
8.15 
2.89 
11.1 

10.438 
3.42 

50.632 
343 
0.03 
9.37 
927 
0.47 
5.42 
607 
0.32 
13.2 
27.5 

0.12 
0.34 
0.60 
0.23 
0.33 
0.18 
10.00 
7.90 
4.54 
2.71 
1.58 
1.45 
0.42 
4.37 
15.00 
4.21 
64.00 
6.80 
63.00 . 
176.00 

14.371 
108.76 
25.95 
3279 
1.10 

66.52 
43.358 
4,540 
253.04 
318.65 
129.610 
239.000 
6.3% 
958.51 
18.04 
134.74 
1.193 
0.83 
6.40 

844.02 
NA 

21.97 
55,005 
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TABLE 3-7 
OU3 REFERENCE CRI"ERlA CONCENTRATIONS PER ANALYTE 

Y 

1.100.000 
1 . ~ . 0 0 0  
2,700,000 

2 w  
1 ,000 
8.100 
38.000 

2,700,000 
490 

550.000 
550.000 
10,000 
4.900 
360 
760 

2.700.000 
8.500 
27.000 
2.100 
1.200 

55.000,000 
350 

5,800 
8.200.000 

34 

2,700 

2,700,000 
5.800 

82.000 
550,000 
55.000 

94 
94 

2.200.000 
140,000 

1.100.000 

140 

8.200.000 

purr- 
purr- 
purrproduct 

9.03E-01 

purr- 

W P -  
purcproduft 

4.42E-m 

10.000 

lo.m 
2.m.000 

im.ooo 

100.000 

14,000 

10,000 

4.000 

150,000 

8.000.000 
40.000 

2.600 



TABLE 3-7 
OU3 REFERENCE CRITERIA CONCENTRATIONS PER ANALYTE 

n 
sa 
8.8 
71 

170 

910 
4,600 

5.500.000 
3.200 
2.000 

2,700.000 
550.000 

110,000 
22,000.000 
270.000.000 

1.100.000 
1.100.000 

820 
40 
820 

190.000 
4,600 

32 
67.000 
1.300 
9.1 

13.000 
1.100.000 

14,000 
1.rn.000 

1 , 4 0 0 , ~  
530 

16,000,000 
820.000 

8.8 

270 
190 
190 
35 
49 

4.0 
160.000 
160.000 
160.000 
am 
am 

49 



TABLE 3-7 
OU3 REFERENCE CRITERIA CONCENTRATIONS PER ANALYTE 

i;. ? *  - 

garmna-chlordaat 

Hcgtachlorepoxide 

Arocl~r-1016 
M o r - 1 2 2 1  
Aroclor-1232 

M o r 4 2 4 8  
M o r - 1 2 5 4  

49 
14 
1.0 

14O.OOO 
58 
0.3 
0.3 
8.3 
0.3 
0.3 
0.3 
0.3 

. .  



FEW-OU3-RIIFS-DRAFT 
September 1 1. 1995 

TABLE 3-8 

OF CONCERN CONSIDERED MORE SIGNIFICANT 

Radioactive Constituents I l l O ~ C S  

Elemental Uranium Barium 
uranim-234 cadmium 

volatiles 

chromim 
Lead 

Mercury 

semivolatiles 

1,4-Dichlorobenzene 

Tetrachloroethene Hexachlorobutadiene 

080195 
9/10/952a pm. 
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Table 3-9. 

Source Tern by Constituent of Concern 
FEMP-OU3-RIIFs - DRAFT 

11. 1995 

INORGANICS 
-Y 
Arsenic 
Barium 
Bayllirrm 
cadmium 
&-kern 

copper 
Lead - 
Mcratry.. 

Nickel 
Selenium 
silver 
Thallium 
VaoadiUm 
zioc 

PESTICIDES & PCBs 
alphacblorQnc 

Aroclor-1248 
Aroclor-1254 
Mor-1260 
Dieldrin 

Fumnachladane . 
RADIOISOTOPES 

Americium-241 
Cesium-137 
Lead-210 
Neptunium-237 
Plutonium-238 
Plutalium-239I240 
Plutonium-241 
Polonium-210 
Radium-226 
Radium-228 
stroatum-90 
TdXldi-99 
Thaiium, Total 
M u m - 2 2 8  
MUm-230 
M u m - 2 3 2  
Uranium, Total 

Uranrup233R34 
uranium-234 
uranium-235R36 
Urani-238 

770.00 
2,090.00 

24,600.00 
399.00 
765.00 

' 2,47u,m.w 

10 1 .000.00 
863.000.00 

28.30 
1.73~000.00 

24.30 
2,960.00 

93.70 
6,700.00 

36.500.00 

182.000.00 

0.08 
0.08 

16.70 
10.50 
0.02 
0.08 

0.00 
0.00 
0.00 
0.07 
0.00 
0.00 
0.00 
0.00 
0.0 1 
0.00 
0.00 
0.13 

882,000.00 
0.00 
0.14 

4.320.00 
10,800,000.00 

9.58 
5.47 

4 1,700.00 
7.550.000.00-- 

DRAFT 
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94.20 
0.00 
2.20 
0.25 
0.20 
0.01 
6.3 1 
0.00 
6.90 
0.00 

81.60 
0.00 
0.00 

155.00 
0.00 

0.00 
0.04 

351.00 

2 
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TABLE 3-22 

COMPAREON OF MINIMuMlMAxIMuM SOURCE TERM ESTIMATES 

horganics 
chromium 2.47E+06 0.9989 2.47E+06 1.0709 2.64E+06 
Lead 9.11E+04 0.8980 1 .OlE+OS 10.8777 1.1OE+O6 
M e V  O.OOE+OO O.oo00 2.83E+01 120.5177 3.41E+03 

Volatiles 
Tetrachloroe!thene O.OOE+OO O.oo00 3.5 1E+O2 8.3362 2.92E+03 

kmivolatiles 
Nitrobenzene O.OOE+OO O.oo00 1.55E+O2 9.0318 1.40E+03 

PesticidesRBs 
alpha-Chlordane O.OOE+OO O.oo00 7.89E-02 236.8548 1.87E+01 
Diedrin O.OOE+OO O.oo00 1.64E-02 110.8549 1.82E+OO 
gamma-chlordane O.OOE+OO O.oo00 8.41EM 237.8142 2.00E+01 

Radionuclides 
Neptunium-237 4.37E-02 0.6294 6.95E-02 98.6799 6.8=+00 
Strontium-90 O.OOE+OO O.oo00 2.92E-06 39.9011 1.17E-04 
Techneticrm99 7.OOE43 0.0550 1.27E41 983.9258 1.2!E+O2 
Elemental Uranium 3.27E+06 0.9808 3.34E+06 6.1505 2.05E+07 

. .  

1- (MinamumsTIsr) is the ratio of tjle Minimum Source Term divided by the Source Term 
2- (MaximMI ST/!$T) is the ratio of thc Maxinnmr Source T c ~  divided by the Source Term 
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4.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

cusses the-identification of remedial action objectives (RAOs) for the OU3 RVFS and 

n and screening of applicable technology types and process options that may be used 

to meet the RAOs. This information will be used in Section 5 for development’of remedial action 

alternatives for OU3. Section 4.1 identifies the RAOs for establishing protectiveness of human health 

and the environment; these objectives were modified from preliminary RAOs identified in Section 

3.2.2 of the OU3 

(GRAs) that will satis s identified in Section 4.1. Section 4.3 presents initial identification 

and evaluation of tec es and process options for each type of OU3 material that may 

require further tre the final remedial action (refer to Section 1.2.2 for a list of material 

categories). The. evaluation of technology types and accompanying process options will be based on 

overall effectiveness, implementability , and cost. 

(DOE 1393aj. Section 4.2 describes the generai response actions 

ntaminants and media of concern, potential 

r purposes of the FS, RAOs adopt 

preliminary remediation. goals (PRGs), which are based on readily available information such as 
chemical-specific ARARs or other reliable information. The PRGs are refined as additional 

information becomes available, and final remediation goals are determined when the remedy is 

selected. 

.. 
As described above, PRGs are established in an FS to determine th 

meet RAOs (e.g., to determine how much of the contaminated media must be.removed). For 

f remediation required to 

example, in the OU5 FS, which addressed environmental media such as soil and groundwater, 

preliminary remediation levels reflected the risk-based levels of contamination in specific media that 

may remain in place without causing unacceptable risks to human health and the environment. In the 

case of OU3, the ROD dictates that the final remedial action provides for the dispos 

material resulting from .the D&D of OU3 components. Because none of the OU3 

“in place” with respect to its interim storage configuration, PRGs need not be specified-: 

Even though PRGs are not specified, RAOs are appropriate to support the decision to remediate the 

materials placed in interim storage and to guide the final disposition of these materials. 
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Table 3.6 of the WPA identified preliminary' RAOs that serve both of these purposes. These RAOs 

Prevent exposure of any member of the public to radionuclides and/or 
chemicals related to OU3 that would result in lifetime cancer risk exceeding 
the range of lo4 to lod (Le., an increased cancer risk for one in 10,000 
persons and one in 1,000,0oO persons) for all exposure pathways as required 
by the NCP; 

0 Prevent exposure of any member of the public to toxic chemicals related to 
d result in a hazard index (HI) of 1 or greater for 'dl exposure 

ed by the NCP and EPA risk assessment guidance (EPA 

e e of any member of the public to radiation sources related to 
OU3 that would result, in a year, in an effective dose equivalent greater than 
100 millirems (mrem) for all exposure pathways, as required by DOE Order 
5400.5; 

e Prevent emissions of radionuclides to the ambient air that would result in an 
effective dose equivalent du 
year, of greater than 10 mrem 
Emissions Standards for Emi 

, DOE Facilities); and 

Prevent the release from OU3 without radiological restrictions of any 
materials and equipment with surface contamination levels that exceed those 
specified in DOE Order 5400.5. 

to any member of the public, in any 
on 40 CFR 61, Subpart H (National 

Radionuclides Other Than Radon for 

e 

In the simplest terms, the OU3 RAOs stipulate for the dispositio 

the interim remedial action in a manner that confines risks to human and the environment to 

acceptable limits. The above bullets provide a framework for imp1 the selected OU3 final 
remedial alternative. It.is the intent of this RUFS document that these RAOs, the ARARs listed in 

erials remaining from 

. 

Appendix C,  and the post-remediation land use objectives prescribed in Section 2.2 of the OU5 FS 
will result in a f d ,  sitewide remedy that is protective to human health and the environment. 

4.2 GENERAL RESPONSE ACTIONS ( G U S )  

GRAS describe the general actions that will satisfy RAOs for OU3 contaminated materi 

Combinations of GRAS may be employed, as needed, based on the types of OU3 co 
materials to be addressed during the final remedial action. As discussed in Section 3 of this report; 

OU3 materials have been grouped into nine categories for management purposes: accessible metals, 

inaccessible metals, process-related metals, painted light-gauge metals, concrete, brick, non-regulated 

ACM, regulated ACM, and miscellanems materials. A tenth material category (products, residues, 
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and special materials) was included in the initial list of OU3 material categories to cover the total 

through other site programs (refer to Section 1.2.2), since they are not considered 

e of the RVFS. The OU3 GRAs that have been identified to potentially meet'the 

i 

2 

3 

materials addressed by the RI/FS Report and other programs. These materials are 

4 

RAOs are no further action, institutional controls, treatment, and disposition. These GRAs are 5 

6 

7 

composed of specific technology types and process options that will be evaluated to develop the OU3 

remedial action alternatives. The following subsections provide descriptions of each OU3 GRA. 
8 

9 

10 

11 

12 

13 

The No Further Actio s retained throughout the RI/FS process as required by the NCP 
no further action" response provides a comparative performance 

baseline against which other GRAs can be evaluated. Under this response, the DOE would retain site 

institutional and monitoring programs, until completion of remediation activities under OU2 and OU5, 

but OU3 remediation activities would cease aft letion of the interim remedial action. 14 

15 

4.2.2 Institutional Actions 16 

The institutional acjions GRA involves the f various access/land use restrictions to reduce 17 

or eliminate potential public access to the site. The application of accessfland use.restrictions 

(security fencing, guards, deed restrictions, or a combination of these technologies), to be used to 

maintain public safety during and after remedial activities, depends on future F E W  property use. 

Decisions to retain the F E W  property in perpetual federal ownershi addressed within the 

OU2 ROD and the draft OU5 ROD. Concurrent decisions for the aplkopriate ,..... :.:.: institutional controls 

limiting access to the site were also made. Therefore, access/land use restrictions will not be 
. . . . . . . ...................... 

evaluated within the OU3 RVFS. 

OU3 does not directly address the remediation of environmental media, and, throu 

of the interim remedial action, no OU3 materials will remain in situ. The appropri 

approach for long-term enviro&entaI media monitoring has been addressed by 

draft OU5 ROD. Therefore, long-term environmental monitoring will not be evaluatedc 

OU3 RUFS. 
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The only institutional action to be addressed within the OU3 RIFS is short-term, task-specific air 

monitoring will be evaluated for its effectiveness, implementability, and cost during 

position 'activities that will take place during the final remedial action. 

This GRA includes the disposition (e.g., disposal) of OU3 material in an on-property disposal facility 

or in an off-site disposal facility. Disposition also includes technologies for the unrestricted release, 

restricted release, 

of materials from D 
Contaminant mobility 

engineering (e.g., se 

with the disposition GRA to reduce contaminant toxicity and volume. 

ion of materials. Unrestricted release has been defined as the release 

1 to a non-DOE controlled environment for any suitable purpose. 

reduced through the singular application of this GRA by means of 

ing) and institutional controls; however, other GRAS may be combined 

4.2.4 Treatment 

This GRA encompasses the potential ex situ t 

biological, chemical, and thermal technologi 

and/or volume of potential contaminants 

of OU3 materials, including physical, 

of further reducing the toxicity, mobility, 

after the interim remedial action. Ex situ 

treatment technologies may be used in combination with the disposition GRA to develop remedial 

action alternatives. 

3 

4 

5 
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10 
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12 

19 

ZD 

21 

22 

23 

24 

25 

26 

This section addresses the role of material treatment during the OU3 medial action. A primary 

after the action. 

and a minimization of untreated waste volumes. 

over engineering and/or institutional controls to reduce volume, toxicity, andor mob 

The goal also requires the maintenance of an acceptable level of protection over time 

This goal reflects the NCP preference for treatment 

n 

whenever practical to ensure that remediation material can be reliably controlled ove 

also indicates that if the preference for treatment cannot be achieved, then a justifi 

alternative protective measures must be offered. 

28 

29 

30 

31 

4.3.1 Amlicabilitv of Treatment to OU3 72 

As indicated in Section 10.4 of the ROD (DOE 1994a), the OU3 final remedial action will utilize 

permanent solutions and alternative treatment (or resource recovery) to the maximum extent 

. .  
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practicable. Resource recovery includes the use of recycling and reuse techniques. Section 10.5 of 

es that, through physical treatment of the OU3 materials, the interim remedial action 

*the statutory preference for remedial actions that employ treatment to reduce 

ity, or volume as a principal element of the action. Section 10.5 of the ROD further 

explains that &e final remedial action for OU3 will meet the statutory preference for treatment as a 

principal element or will provide justification for not meeting the preference. 

io & &e of * 
preference and to exp 

the OU3 final remedi 

and institutional co 

protect human health and the environment. 

io expiah that &e OU3 interim remediai action wiii satisfy the statutory 

limited application of material treatment ind resource recovery during 

. This section will also provide justification for the use of engineering 

ecurity fencing, deeds, etc.) during the final remedial action to 

The interim remedial action satisfies the statutory preference for treatment of OU3 materials through 

the application of in situ gross deco 

remedial action. Based on the projected resi 

following the in situ treatment and , the role of further treatment during 

the OU3 final remedial action will be on a supplemental basis to ensure protectiveness during the final 
disposition activities, and to meet WAC for an off-site disposal facility. 

OU3 materials during the interim 

ion levels on remediation materials 

a 
OU3 materials considered principal threat at the FEMP generally 

(Section 1.1.3). These materials will be treated, as required, in acco 

FFCA. The "legacy wastes" that do not require treatment are curr 

off-site under existing removal actions, and therefore would not r 

remedial action. The materials to be generated during the interim remedial action and dispositioned 

under the final remedial action constitute low-threat materials relative to the "legacy wastes." 

with the STP and the 

ed to be dispositioned 
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None of the materials to be sent off-site during the OU3 final remedial actions will b 

materials will be containerized as part of off-site disposal requirements or may recei 

treatment (e.g., encapsulation) prior to disposal. Materials that might be placed in an on-property 

disposal facility will not display any of the characteristics mentioned above; therefore any further 

28 

29 

30 

31 

32 

form. Furthermore, the materials are not expected to be highly toxic or highly mobile. 
. . -  . .  . 

treatment-requirements-would-be-alleviated. --a- -33 

34 
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Because OU3 remediation materials will consist of construction debris rather than traditional 

media, many traditional treatment options are not applicable. Additionally, 

ris is, by definition, a solid waste and must be managed as such. Except for 

for unrestricted-release or recycling, debris generated by the dismantlement of an 
. .. 

OU3 component must be managed as a waste (solid, hazardous, radiological, or mixed). 

Any additional treatment of a material during the final remedial action would result in the further 

reduction of toxicity, 

contaminants into a s 
continue to be class% 

of the radiological c Tor most materials btkause of the unique physical qualities of 

construction debris. This lack of complete decontamination would reduce the opportunity for 

recycling or reuse and would result in the continued regulated control of the materials. 

, or volume through the destruction of, or through the concentration of, 

waste form. However, for OU3 merials, the resultant 'material would 

solid waste. Additional treatment would not produce complete removal 

4.3.2 Scenarios Reauiring Further Treatment 

Although additional treatment of the OU3 

supplemental basis, four scenarios have b 

These scenarios are the drivers for the identification and evaluation of technology types and process 

options to be discussed in Section 4.4 of this report. The four scenarios identified for potential 

g the final remedial action will be on a 

re further treatment may be required. 

further treatment are as follows: 

0 Meeting criteria for unrestricted release to a comm landfill, 
0 Recycling and, 
0 Meeting LDRs and WAC, 

Further Treatment for Unrestricted Release 

OU3 materials derived from the interim remedial action may be released on an unrestricted basis if 

confirmatory radiological screening and potential confirmatory sampling are conducted prior to release 

for disposal in a municipal sanitary landfill or a commercial construction debris land€3i??$hrgas of 
,; zg .:: 

radiological contamination exceeding unrestricted release criteria were to be discovered cikking :::= the 

confirmatory screening, then further treatment of the material would be required to meet & %restricted 

release criteria. The determination to employ treatment will be based on cost-effectiveness. The 

secondary wastes derived from the treatment would then require treatment prior to its disposition. 

.&9;*:9><.> 
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All materials will be evaluated for meeting the release criteria. However, it is anticipated that few 

the former Production Area (materials associated with the uranium production period 

ill meet DOE material release criteria. Nevertheless, the materials within the 

Area, which have not been in contact with processing operations, are expected to meet 

the criteria. Within the Administrative Area, material Categories A (accessible metals), E (concrete), 

and I (miscellaneous materials) have the potential to be readily released for unrestricted disposition. 

These material categories have been identified as the only categories that exhibit at- or below-baseline 

on c-ment data, as indicated in Tabie 3-26 of Section 3. Since 

ries are less than DOE release criteria, it is assumed (for the purposes 

olumes are eligible for unrestricted release. 

baseline levels for 

of this report) that o 

The costs of screening materials for unrestricted release have been evaluated in Table E.l-2 in 

Appendix E of this report. These costs include screening of Category A, E, and I materials by a 

radiological technician, the oversight of the technician by a supervisor, and the transportation and 

disposal fees that would be incurred after unres release eligibility is verified. Based on this 

estimate, it would be cost-effective to release 

Area, instead of placing them in an on-prop 

A, E, and I materials from the Administrative 

facility. 
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15 

16 

17 

18 

Further Treatment for Recycling 19 

20 Table 4-2 presents recycling as a remedial technology type under the disposition GRA. Within 

recycling, there are two potential process options: . restricted recycliigpW~~estricted .,.,.s: recycling. 21 
:.:.:.:.. .... ..... 

The extent to which recycling could be employed depends upon se 

feasibility, technical implementability, and marketability of the end 
t$ically be vendor-specific, but general rates have been developed based on recycling of steel from 

the Plant 7 Dismantling Project. Technical implementability will be based on the type of material, 

type and level of contamination, and available recycling technologies. Marketability 

ability to sell or reuse the end product. This factor has the greatest influence on res 

For this option, the contaminated material would have to be used in a controlled 

rs, including economic 

ct. Economic feasibility will 

22 

t3 

24 

25 

26 

n 

28 

29 

example, surfacecontaminated steel could be smelted and formed into volumetrically cosr;uninated 30 

31 containers, for disposal of high-level waste, or shielding blocks for nuclear reactors. 

there are no such markets for these materials. 

At this time, 

If such a market does develop, then the restricted 32 

3 3  

34 
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For the second option, decontamination for unrestricted recycling, no OU3 materials other than 

rials (Accessible Metal) are readily recyclable by this method because of material 

ycling costs, and lack of marketability. Potential decontamination operations are 

gory A materials because of the structural carbon steel, accessible surfaces to allow 
easy surveying, and typically straight beams with limited bends. The cost of recycling Category A 

materials was compared to the cost of disposal. As detailed in Table E.3-1, .the cost to recycle these 

materials is approximately 35 times the cost of on-property disposal and five times the cost of off-site 

disposal. For OU3, will be considered only when the cost is equal to or less than the cost 

of disposal. Therefo Section 5 ,  Section 6, and Appendix E of this document, recycling will 

not be considered for erials . However, treatment technologies to support' the 

decontamination of ill be.identified, screened, and evalu+xl to allow for their possible 

inclusion into the final ROD for application if recycling becomes cost-effective compared to disposal. 

Further Treatment to Meet LDRs 
As discussed in Section 1.1.3 of this report, the 

Action Management Unit (CAMU) provisions 

RCRA wastes. Under this strategy, specifi 

the environment would have to be met so that the waste can be placed in an on-property disposal 

facility in lieu of meeting LDRs. If disposal of materials contaminated with RCRA-regulated 

constituents would result in unacceptable risks to human health and the environment, these materials 

would be treated prior to placement in a off-site for disposal facility 

listed and characteristic RCRA-regulated constituents present in the 

would utilize the RCRA Subtitle C Corrective 

mmodate potential on-property disposal of 

,are deemed protective of human health and 

nt would apply to both 

,::zj: 
>:.;<:$$&.>:. 

Table 3-26 identifies material categories and accompanying volumes of materials that have been 

classified as potentially hazardous or mixed wastes. These materials may require further treatment 

during the final remedial action to meet LDRs. Therefore, treatment technologies to support the 

treatment of OU3 materials to meet LDRs will be identified, screened, and evaluated. 

. . .  . .  . Further Treatment to Meet WAC 

As stated in the preceding section, Section 1.1.3 introduces the concept of meeting 

WAC. to disposition OU3 materials on-property or off-site. Appendices G and F of this report 

present the technical justification for using WAC as a basis for specifying the acceptable disposition 

of OU3 materials. 
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It is anticipated that any treatment required for materials to meet the on-property WAC will be 

the interim remedial action. Materials that exceed the on-property level would be 

an off-site facility. Additionally, available data indicate that some OU3 materials are 

ceed the off-site WAC. These materials will require an assessment to determine the 

need for 'further treatment. 

For the OU3 materials that exceed the off-site WAC, further treatment would depend on the specific 

materiai, the ievei o 

disposal options. The 

to meet the off-site W 

.ion, ana the cost-effectiveness of the treatment compared to other 

echnologies to support the potential further treatment of OU3 materials 

identified, screened, and evaluated. 

4.4 IDENTIFICATION AND EVALUATION OF TECHNOLOGY TYPES AND PROCESS 
OPTIONS 

The criteria for identifying, screening, and evaluating potentially applicable technologies are provided 

in the US EPA's RUFS guidance (EPA 1988) the NCP. The final remedy must protect human 

health and the environment and comply with 

regulations. 

ess specific waivers are obtained from the 

Remedial technologies will be developed by identifying, screening, and evaluating process options that 

may be applied to the materials generated by the OU3 interim remedial action. Piocess options that 

generally will not be included in the initial screening are treatment ed during the interim 

remedial action. These process options are listed in Table 4-1. H 

remedial action process options, abrasive blasting and water washing 

may be used for further treatment of interim remedial action gene 

disposition. 

screened, since they 

To assist with the disposition of materials, the OU3 FS is adopting the concept of on-property WAC 

for those alternatives for which on-property disposal is contemplated. This concept 

presented in the OU5 FS. The concept suggests that all OU3 materials that meet 

dispositioned of in an on-property disposal facility. Those materials that cannot meet 

require off-site disposition, or if at some point in the future, treatment technologies become available 

to cost-effectively meet WAC, the materials would be treated prior to disposal. This designation of 

~~ on-property WAC would thus result in the low-volume, relatively more contaminated materials within 
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OU3 being treated as needed or otherwise managed off-site, separate from the high volume, relatively 

terials being placed in the on-property facility. 

the OU3 materials in this manner is consistent with the expectations and intentions of 

using engineering and institutional controls for material disposing as envisioned in the NCP, and 

conforms to the sitewide strategy of sending materials inappropriate for on-property disposal, given 

the site-specific constraints that are present at the FEW, to off-site facilities. 

The following subsect 

potentially applicable 

considered in this 

ent the framework for the identification, screening, and evaluation of 

types and process options for the nine material categories beiig 

4.4.1 Initial Screening of Technology TvDes and Process ODtions 

The initial screening of technology types and process options was based on the applicability of a 

process option to a given material and co 

Table D-1 presents information that is potent on to all material categories and is not 

repeated for each material category. The r al screening tables @-2 through D-4) are 

separated based on groupings of the material categories described in Section 3. The grouping was 

performed because specific technology types and process options were applicable to more than one 

material category. The grouping serves to reduce redundant information throughout Appendix D. 

The initial screening is presented in Appendix D. 

The tables are further divided by the GRA, remedial technology type 

process options are grouped by similar characteristics within a r 

biological, thermal, and physical for the treatment 

relative to the applicability of the process option to a co 
inorganic, organic, and PCBs). If the process option has been demonstrated or is proven to be 

effective on a specific contaminant material type and/or material geometry, it is considered potentially 

applicable. A process option description is included, which provides information re1 

particular process option works, whether it is a proven or emerging technology, and 

contaminant-specific limitations. Process options that are potentially applicable will 

evaluated. Such screening ensures that the safest, most effective technology types are 

throughout the final remedial action, as required. The initial screening comments state whether the 

process option is potentially applicable or, if not applicable, provide a brief discussion on why the 

process option was not retained. 

ocess option. The 

r present information 

the 
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To categorize and perform initial screening of technology types and process options, several sources, 

ases, were consulted; these sources include the U.S. Department of Energy 

g Handbook (DOE 1994k), Oak Ridge National Laboratory Technology Logic 

19931), Idaho National Engineering Laboratory D&D Technology Logic Diagram 

U.S. (DOE 1994k), the DOE Office of Technology Development Program Research Development 

Announcement (PRDA) and Research Opportunity Announcement (ROA) programs, K-2073 Oak 
Ridge K-25 Site Technology Logic Diagram (DOE 19930, the EPA Vendor Information System of 

Innovative Treatment, 

Techniques Info 

in accordance with U 

ogies -WSITT database @PA i995aj, ana Airernative Treaunent 

C) database @PA 1995b). The initial screening was conducted 

dance @PA 1988). 
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The shaded process options shown in Tables D-2 through D 4  represent process options that are "not 

applicable" and have not been retained for further consideration during the evaluation process. 

shaded process options represent emerging technologies or technologies that have not been proven for 

12 

13 

14 

IS 

16 

The 

.$. 

,g .:.e.;, 
a given material type, material geometry, andfo&maminmt. .e. <*::. Also, a process option will not be 

retained from the initial screening if it is demc&~&d .SF..... ...... I ........ .i i.. or proven for the contaminant but for not the ...,.... .. ......... . , :<< - .  - ...... . .  
material category; or if the process' option is.iib. the .$f&lopmental stage and similar techniques' are 

available for further evaluation. 

17 

18 

19 

20 Table 4-2 summarizes the initial screening process and presents the technology types and process 

options that have been retained for further evaluation based on the . Processoptions 21 

that have not been retained for further evaluation, based on an initial 

include biodegradation, flash lamp cleaning, laser ablation, electro- 

resistance, electro-refining, leach/electro-wining, gas-phase deco zone/ultra-violet light 2/1 

activation, catalytic extraction process, gamma radiolysis, nitrate to ammonia and ceramic process, 

chemical conversion, electromagnetic processing system, electro-hydraulic scabbling , steam cleaning, 

g of process options, 

gration, electrical 
P 

23 

25 

26 

microwave scabbling, and vitrification. The technical development and potential app 

process options will be periodically evaluated to determine future viability. Future 

be incorporated into the final.remedial activities to ensure that the safest and most e 

options are implemented to the extent practicable. 

4.4.2 Evaluation of Technolorn Twes and Process ODtions 

-~e-evaluation-of-the~processaptions-thathat-have-been-ret~ed~~om-the-initial-s~eening-is also 

presented in Appendix D. The purpose of the evaluation is to determine which process options may 
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be retained for further evaluation. The retained process options will form the basis for the selection 

e process options during the,development of the remedial action alternatives that will 

Section 5 of this report. The selection of representative process options will not 

lusion of additional applicable process options that may be identified subsequent to the 

issuance of this report. 

This evaluation compares the performance criteria of each process option relative to other process 

options within a t 

discussion below .) 

implementability , 

evaluation, as sugg 

determine process option retention or elimination. A brief discussion of the effectiveness, 

implementability, and cost criteria, as they apply to the evaluation process, is presented below. 

. (An exception to this methodology is presented in the Cost 

a for the evaluation of the process options are effectiveness, 

effectiveness of each process option will be the primary focus of this 

egulatory guidance documentation. The three criteria combined will 

e Effectiveness. - This criterion will.,focus on the potential effectiveness of a 
process option's ability to treat . . . . , . . . tIi&.estimated . volume of contaminated media, 
to meet the remediation goals, &&Q minimize the potential impacts to human 
health and the environment d&f@e remedial design and 'implementation. 
This criterion will also e v a l w  hodmoven and reliable a process option is 
with respect to the contaminants and conditions at the site. 

e Implementability - This criterion will encompass both the technical and 
institutional feasibility of implementing a process option. The 
implementability criterion was the primary focus during the initial screening of 
technology types and process options to eliminate thog&iv&vere clearly 

. ineffective or unworkable at the site. The imp1emenkbility"evaluation will 

will also place an emphasis on the institutional aspects of implementability, 
such as regulatory agency acceptance; availability ofi&ent, storage, and 
disposal services; and availability of necessary equipment and resources. 

provide a detailed analysis of the technical asp&qjf$,rocess options. It 

e Cost - This criterion plays a limited role in this screening. A cost analysis 
will be based on engineering judgment rather than a detailed analysis. Each 
process option will be evaluated as to whether costs are high, 
relative to the other options in the same technology type. If only on 
option is being evaluated for a technology type, then the costs will be 
compared to those of process options in other technology types. Both 
costs and operation and maintenance (O&M) costs will be co 

Section D.2 of Appendix D presents the evaluation of technology types and process options retained 

from the initial screening. Tables D-5 through D-7 provide summaries of the evaluation process for 

the material category groupings. The shaded process options in Tables D-5 through D-7 represent 
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process options that will not be.retained for further evaluation. Table 4-3 of this section presents a ' 

process options that were retained from the evaluation. 
. .  

Table 4-3 summarizes the treatment technology types and process options for each material category 

that were retained from the evaluation process. Rocess options that have not been retained for 

further evaluation include electropolishing , incineration, thermal desorption, and turbulation. The 

aeveiopment and app of these process options wiii be periociicaiiy evaiuatd to determine 

whether these process become viable. Future.viable options may be incorporated into the 

final remedial activiti re the safest and most effective process options are utilized. 
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11 

In Table 4-4, the treatment process options are organized by material category and are listed as either 12 

13 retained or representative with respect to potential further material treatment during the final remedial 

action. 

technology type retained for consideration. 15 

broader range of process options within a tec e. The representative process options shown 16 

in Table 4 4  have been selected for material 17 

The CERCLA RI/FS guidance suggests selecting a representative process option for each 14 

ive process option should also represent a 

that may require further treatment prior to 

final disposition. The selection of these technologies was based on the category segregation volumes 

presented in Table 3-26 and represent the expected types of materials to be generated during the 

interim remedial action. 

Material categories that do not have selected representative process o ill draw upon the pool of 
..... 

retained process options which have been identified for each category@ ..:.:.:.:.: The retained process options 

are methods that could be used as alternatives or contingencies which, if selected, would provide the 

additional treatment of materials during the final remedial action. The retained process options will 

be used only if treatment requirements are identified, on a case-by-case basis, for material within a 

category prior to final disposition. 

. . ..i.i :.:.:.:. . . .... ii..... . n... 

. 

Because decontamination technologies listed in Table 4-1 support. the implementation of dK ;:;:E interim 

remedial action and have thus been addressed in the OU3 Remedial DesignRemedial A&& Work 

Plan (DOE 19948); and the retained process options listed in Table 4-4 are merely listed as potentially 

available treatment options, neither of these process option groups will be evalwted in the detailed 

-analysiS-of ~alterna~es.Representative~treatment-processoptions-~~those~metho~-w~ch~~y-be~ 
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potentially incorporated into the final remedial alternatives. Representative process options will be 

dis er in Section 5 of this report: 

3. 

. .  
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F-BiCk 

G-Non-Regulated ACM 

TABLE 4-1 

INTERIM REMEDIAL ACTION TREATMENT TECEINOLOGIES 

Vacuuming; wate&washing; ..... ...... mechanical cutting 

Vacuuming; water~~ashing; encapsulation; mechanical cutting 
.:.:: .:.:.>,., .::s y<.:::.. 

g; water washing; mechanidthermal cutting; abrasive 
A-Accessible M 

............... ,;Fq..:+:.:.:fi. 

9 :.*. ..I Y. 

vacuuming. *- w;tsbing; encapsulation; mechanical ahg H-Regulated ACM 

I-Miscellaneous Materials 
.................................... 

Vacuuming; water washing; mechanical cutting 
1 
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5.0 DEVELOPMENT AND DESCRIPTION OF A L T E R N A " E S  

This section presents the development and description of alternatives for the f d  disposition of 

erated during the OU3 interim remedial action. These alternatives are assembled from 

e technologies and associated process options evaluated and selected in Section 4. 

ided into five major subsections as discussed below. 

Section 5 presents an overview or' the process through whicn the OU3 t'inai remedid aiternatives wiii 

be developed based on the NCP and the CERCLA remedy selection process.' Section 5.2 discusses 

integrating the OU3 final remedial action with the sitewide remedial strategy and coordinating the . 

approach with the re 

used as a basis for de 

OU3 interim and f d  
considerations that are used to develop alternatives based on the technology and process options 

presented in Section 4, on the sitewide remedial strategy, and on integration of the OU3 interim 

remedial action with other OU remedial actions. Section 5.5 provides descriptions of the remedial 

alternatives. The detailed analysis of the 

criteria is presented in Section 6 of this report 

ions selected for other OUs. Section 5.3 discusses the general strategy 

alternatives that will satisfy the OU3 M O s  and for integrating the 

..actions. Section 5.4 provides an overview of the framework and key 

. .  

ives according to the nine NCP evaluation ' 

5.1 REMEDIAL ALTERNATIVE DEVELOPMENT PROCESS 

This section provides an overview of the framework and key considerations used to develop the 

alternatives based on the GRAS discussed in Section 4. 

The purpose of the RI/FS and the overall remedy selection process 

that eliminate, reduce, or control risks to human health and the e 

national program goal for the RVFS process, as defined in the N t remedies that are 

protective of human health and the environment, that maintain protection over time, that minimize 

untreated waste, and that are cost-effective. The criteria for identifying potentially applicable 

technologies to achieve these goals are provided in the EPA's Guidance for Condu 

CERCLA @PA 1988) and in the NCP. A strong statutory preference for remedies 

a permanent and significant decrease in toxicity, mobility, or volume and provide long-te 

protection is identified in CERCLA. The primary requirements for the final 

ement remedial actions 

40 CFR Part 300). The 

. . .  . .  . 

~ p r o t e c t i v e - o f - b o t h - h ~ - h ~ ~ - a n d - t h e - e n ~ o n m e n t ~ a n d - ~ t - i t - c o ~ l y - w i ~ ~ ~ ~ w ~ c h ~ a r e  

presented in Appendix C. Alternative development, therefore, focuses on these criteria. 
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In addition to the above objectives and as previously mentioned in Section 4 of this report, the NCP 

defrnes certain expectations in developing remedial action alternatives: 

' 

0 The expectation that material treatment will be used to address the 
principal threats to human health and the environment posed by a site, 
wherever practical; 

The expectation that engineering controls, such as containment, will 
be used for waste that poses a relatively low, long-term threat or 
where treatment is impracticable; 

0 The expectation that a combination of methods, as appropriate, will be used to 
protect human health and the environment. In appropriate site ,situations, 
treatment of the principal threats posed by a site, with priority placed on 

' 

is liquid, highly toxic, or highly mobile, will be combined 
ontrols and institutional controls, such as deed restrictions, 

residuals and untreated waste; 

0 iristitutional controls will be used to supplement 
engineering controls, as appropriate, for short- and long-term management to 
prevent or limit exposure to hazardous substances, pollutants, or 
contamman ts; 

0 The expectation that using logy will be considered when it 

ts than other available approaches, or 
. offers the potential for c or treatment performance or 

implementability, fewer adve 
lower costs for similar 1 
and 

ce than demonstrated technologies; 

0 The expectation that usable groundwaters will be returned to their beneficial 
uses, wherever practicable. 

Consistent with Section 4.3 (Role of Treatment), addressing low-to 

engineering and institutional controls are considered an appropriate 

that the application of these measures is considered protective of 

h-volume wastes through 

since it is anticipated 

th and the environment. 

Beyond these basic regulatory requirements, certain sitewide considerations limit the potential 

remedial action alternatives for OU3. These include the need to develop alternatives that are 

consistent with the sitewide remedial strategy and coordinated, to the extent practical, with the 

remedies selected for other operable units. Furthermore, planning of any final rem 

OU3 must be closely integrated with the planning and implementation of the ongo 

remedial action D&D projects. These considerations are discussed in the foll 

9/6/95 600p.m. 
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5.2 INTEGRATION WITH SITEWIDE AND OTHER OPERABLE UNIT REMEDIES 

This section discusses integrating the various potential OU3 disposition actions with the remedies 

selected for other OUs. OU3 is the last of the five FEMP OUs for which a f d  ROD will be 

ough the CERCLA process, RODS, identifying the selected remedial alternative, have 

Us 1, 2, and 4. A draft ROD for OU5 (DOE 1995b), is currently proceeding 

roval process. The IROD has also been issued for OU3, which stipulates the interim 

ion. These documents, in addressing the statutory preference for treatment as a principal 

eiement, are consistent with the sitewiae remediai strategy for attaining the aaopted iana use objective 

as detailed in the draft OU5 ROD. The sitewide remedial approach and the integration of potential 

OU3 remedial actio other FEW CERCLA remedial actions are discussed below. 

5.2.1 

The sitewide remedid 

attaining long-term (minimum of 200 years, with a goal of 1,OOO years) protection of the environment 

consistent with a restricted land use objective (DOE 1995b), which includes on-property recreational 

use (undeveloped park) of a portion of the site. The representative receptors evaluated with regard to 

this objective are recreational users and an o 

long-term protection of water quality in 

r the FEW, as presented in the draft OU5 ROD, is based on 

r. This objective also includes 

The projected sitewide remedy to achieve 

identified in a PP), or leading remedial alternative for each operable unit, as appropriate. The degree 

to which the sitewide remedial objective (Le., land use objective) will be met has been estimated 

through the CRARE, prepared in conjunction with each OU FS. 

estimated the cumulative, post-remediation residual human health ris 

1,OOO years following completion of all remedial actions to ensure th 

sitewide remedial objective. 

nsiders the selected, preferred (Le., 

s have progressively 

on property for 

sed remedy meets the 

In general, the adopted sitewide remedy incorporates a balanced approach to waste disposition that 

recognizes the technical arid economic impracticality of removing and disposing of all contaminated 

FEMP materials at an off-site disposal facility. As previously discussed in Section 1 

contaminated with relatively higher radiological and chemical concentrations (e.g., 

materials and OU3 "legacy wastes"), deemed to represent the principal threat at the 

xreatedrif ~required,and~shipped-off;site-fordisposal~S~on~~threat~~terials~e~b~g~reiativeiy 

lesser concentrations, would be permanently disposed of at the FEMP. Consistent with this approach, 
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the OU1 and the OU4 remediation wastes are considered principal threat materials b e c a ~ e  of the 

nature and concentration of their constituents; treatment and off-site disposal has been selected as the 

remedy for these OUs. Also in accordance with this approach, relatively low concentration wastes 

iated with OU2 and OU5 are being considered for on-property disposal. 'For OU3, the 

rial Categories A-I) remaining within the scope of this RUFS Report evaluation are 

low-impact materials. Potentially highly toxic or highly mobile wastes (Material 

resenting the OU3's principal threats, are being addressed through existing removal 

actions and are therefore not addressed in this evaluation (see Section 1.2.2). Some hazardous and 

mixed wastes may be generated through D&D activities and will be addressed within each developed 

alternative. 

Adopted remedies for 

technologies that are. 

evaluated through the RYFS process. For OU1, the remedy is to excavate and dry the pit contents 

-and associated materials (e.g., pitliners ahd surrounding soils). The OU2 ROD and the draft OU5 

ROD provide for the construction of an on-property disposal facility for waste materials meeting 

acceptance criteria. Materials exceeding 

a permitted commercial disposal facility or th 

treatment technology for the silo contents 

The pilot plant operations will be used to establish design criteria and process parameters for the 

r OUs employ various waste disposal approaches and treatment 

ailable and appropriate for the waste types and volumes that'have been 

on-property disposal will be shipped to either 

For OU4, DOE has selected vitrification as the 

ed construction of a pilot vitrification plant. 

full-scale facility which is expected to become operational in 1997. Vitrified materials are scheduled 

to be shipped to the NTS. 

The site strategy for disposing of materials that contain RCRA-regul 

subject to LDRs differs for on-property and off-site disposal (DOE or on-property disposal 

of listed or characteristic wastes, the FEMP would use the CAMU for defining compliance 

measures for the LDRs. Under this strategy, the remediation materials that are "remediation wastes" 

under 40 CFR 260.10 would be placed within the on-property disposal facility. The materials would 

be required to meet specific WAC that are deemed protective of human health and the environment. 

This criteria refers to the maximum allowable contaminant concentration, or mass, 
dispositioned in a particular manner. The numerical value of a WAC is specific to 

dispositioned, the contaminant, the leachability of the contaminant in the material, 

which the disposal method must protect human and environmental receptors from additional exposure 

to the contaminant. Materials that ex& the WAC for on-property disposal and are identified as 

tituents and that are 
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listed or characteristic wastes would require further treatment in accordance with both RCRA and the 

FFCA, to meet LDRs. The treatment application could occur on-site, but would generally occur at 

an off-site facility. The material would then be dispositioned at an off-site facility. 

1 

2 

3 

lic comment process for the OU5 PP, the OEPA and some of the public expressed 
4 

5 

no characteristic RCRA waste should be placed in the on-property disposal, which was 6 

7 

8 

9 

10 

11 

12 

13 

regardless of contaminant classification, unless additional treatment were applied to render the 14 

material suitable for disposal. 15 

preferred alternative for OU5. The agency's specific concern was the possibility that 

materiais couid meet rhe protective 'WAC, yet iaii the TCLP test. Tine -WAC cieveiopment process, as 

rather than on the e 

or.mixed waste. De 

placed within the o 
levels that could impa 

detailed in Appendix G, focuses on the behavior'of the COCs in the environment (Le, mobility), 

behavior assists in determining the viability for the material to be 

ory definition of whether the material would be labeled as hazardous 

sposal facility. Materials that are contaminated with any COC at 

Miami Aquifer would not be placed within the on-property facility, 

16 

Additionally, the materials that exhibit any of maiqing RCRA waste characteristics (reactivity, 

ignitability, and corrosivity) have been admini removed from consideration for on-property . 

disposal. These additional restrictions were est management practice to ensure worker 

safety, to help maintain the integrity of the facility lining system, and promote overall protection to 

human health and the environment. 

The CAMU provisions cited above apply only to on-property waste, 

disposal actions must meet the LDR treatment standards for the R 

off-site strategy requires that a determination be made whether 

(i.e., on a federal list of contaminants) or a characteristic was 

n activities. All off-site 

edconstituents. The 

ents are a listed waste 

that exhibit toxicity, 

ignitability, corrosivity, or reactivity characteristics). All media contaminated with listed constituents 

will require treatment to meet LDR treatment standards and will be dispositioned off-site as RCRA 

Subtitle C mixed waste (hazardous and radioactive). Conversely, all media contaminated with 

characteristic contaminants will need to be treated to meet LDR treatment standards 

as LLW (RCRA Subtitle D nonhazardous) waste upon passing the TCLP test. The categ 

the material as either listed or characteristic would be accomplished during remedy imp 

consideringRVFS-field investigation results~process know1edge;and HWMU historyT3elective ~ - 
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additional sampling would be performed, as needed, to effect proper characterization of materials 

when existing information is insufficient. 

CoEtrktentmith .:<;::$ .... .... . . the remedial 'action selected for each .OU, cost-effective implementation of the 
sitewide remay ..... will require integrating efforts and using common, on-property facilities and 

.....i /.. 
i.....,... $5 . , Y....... 

..... .:':.:.:.: .A:.:.:.: .:<.:.:. 
:::::::< 

treat@nt p & ~ ~ s e s .  The key interfaces among OU3 and the other OUs are discussed below. 
, : , : . ~ ~ ~ ~ : ~ : ~ ~ ~ ~  

5.2.2 On-ProDertv DisDosal Facilitv 

As discussed in Section 5.2.1, OU3 materials include a high volume of low-contaminant-level 

material that is pote 

approach. The OU2 

excavated wastes and 

facility, located p 

material slated for on-property disposal. In accordance with the sitewide remedial strategy, only 

materials that meet WAC could be accepted for disposal in the on-property disposal facility. The 

draft OU5 ROD has prescribed WAC for the environmental media to be placed within the on-property 

facility. Appendix G of.this report details 

proposed to be placed in the facility as well. 

itable for on-property disposal in accordance with the sitewide balanced 

the draft OU5 ROD both provide for permanently disposing of 

on-property disposal facility.' Therefore, an expanded, common 

f the former Production Area, is proposed to accommodate all 

nt of WAC specified for OU3 ~ t e r i a l s  

The proposed on-property disposal facility 

capping system with a multilayered liner and leachate collection system. Based on currently available 

geological and. hydrogeological data, the eastern area of the FEMP would be suitable for disposal 

facility construction. This area is on that portion of the'property w 

subsurface gray clay is greater than 12 feet, residential wells are no 

the site boundary is no closer than 300 lateral feet. The specific lo 

determined during the OU2 remedial design process. 

e cell featuring a multilayered 

1,0oO lateral feet, and 

this facility is being 

In general, the OU2 ROD and the draft OU5 ROD established the use of an on-property disposal 

facility, which requires a separate waiver from State of.Ohio solid waste dsposal facility siting 

requirements for each OU. A waiver was granted to OU2 upon approval of its ROD.'nte A...... grating 

of a waiver for OU5 is contingent upon the approval of its ROD. Such an on-property f&ity .,.:.:.:. could 

be effective, more implementable, and present lower overall risks when compared to of&#&. 

alternatives. Placing remediation materials in the facility would preclude the potential for future 

direct contact, incidental' ingestiodinhalation, andlor direct radiation exposure, and would reduce the 

........................................ * .:.:.: '-..:.:% 
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potential migration of residual contaminants toztir, surface water, and groundwater, and thus protect 

human health and the environment. The preliminary design of the proposed on-property disposal 

facility included OU3 remediation materials by increasing the capacity of the facility. Therefore, any 

posal alternative to be' considered for OU3 will be based on the concept of a common, 

1 

2 

3 

4 

osal facility. 5 

6 

7 n on-property disposal facility presents coordination issues that must be addressed in the 

beiieiopmeirt sf the Old3 di~emti~e for o n - p p e i ~  d i ~ p ~ ~ d .  C ~ r b i o n  k~ue .inchide ~ixmiiging 

fill materials and OU3 debris remediation materials in proper proportions'. The minimum required 

8 

9 

10 ratio of soil to debr d be approximately 2 to 1, to ensure proper compaction within the on- 

. property facility. H 3 to 1 ratio is anticipated during'actual on-property dispos.al activities. ' 11 

Therefore, adequate f excavated soil and/or waste must be supplied through OU2 and OU5 12 

remedial activities to,: U3 material placement. Otherwise, fill from other sources (off-site 13 

supply) would be required; such an adjustment to the alternative would increase project cost 

estimates. Because limited quantities of soils are available until the OU5 remediation of the former 

production area, OU3 materials may require temporary storage prior to placement in the on-property 

facility. 

5.2.3 Off-Site DisDosalAVaste ShiDment . 

As discussed in Section 5.2.1, further treatment and disposition of OU3 mater& at an off-site 

disposal facility is an option. Therefore, the FEMP's waste shipment capacity, as well as the disposal 

facility's ability to accept this material over the expected duration of waste generation; must be 

considered in alternative development. ~.~.:~?::~.::~~~:::~:::~~~~ :.:.:.:.:..' ... 
>:.:.:.: .:.:.:.:. ... ...... 
..-....,- 
.... ...... w: 
'"" _ , , , , , , , i ,  .......................... 

The respective, specific WAC for the off-site facilities are based on iederal', state, and local laws and 

regulations, as well as on each facility's own requirements. Disposd'iacilities are restricted by 
.:.:.:.:. ..... ..... <.. .A 'A. ..i_ , 

operating permits as to the waste categones accepted (LLW, mixed waste, RCRA-regulated, etc.). 

Individual facilities have established criteria, including characterization, packaging, waste form, and 

documentation, that waste generators must met. . The WAC.and shipping requirements for two 

disposal facilities (NTS and a commercial dsposal facility near Clive, Utah) that co u 3  

materials are discussed in Appendix F. 

9 

-As--discussed-in- -AppendiX-D;-O~~-~~W-contaminated--matd -betransported ~ for permanent- ~ ~ 

disposal at the NTS. As a condition of disposal at the NTS, no wet waste or free liquids &e 
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accepted. The NTS currently cannot accept mixed waste; however, a permit to accept mixed waste is 

pending. In addition, materials cannot contain PCBs at concentrations greater than 50 ppm. 

Furthermore, all materials shipped to the NTS must be containerized. No bulk material will be 

ently, radiologically contaminated materials from the FEW are being shipped to the 

ansportation to the NTS would be generally by truck, as there is no rail line leading 

cility. However, a combination of rail and truck transport systems may be used, if 

practicable. 

For the purposes of this report, a commercial disposal facility near Clive, Utah,.which is typical of 

the available commercial . ..... disposal facilities, provides the basis for cost, technical, and administrative. 

. considerations for the disposal of OU3 materials that cannot be disposed of at the NTS. It is 

anticipated that only C (Process-Related Metals) materials will be disposed of at the NTS 
because of projected of the commercial facility WAC for LLW and because performing 

additional treatment to meet WAC would not be cost-effective. For the remainder of this report, the 

aforementioned commercial facility will be referenced as the representative commercial disposal 

facility. 
. .  

The representative commercial disposal facili 

occurring radioactive material, LLW, and 

Permit allowing the treatment of mixed and hazardous wastes to meet LDRs and subsequent disposal 

of the treated materials. The total developed and permitted capacity of this facility for mixed waste 

and LLW is 0.9 million cubic yards Qd3) and 5 million yd3, respectively. Of this permitted capacity, 

icense that allows disposal of naturally 

The facility also holds a RCRA Part B 

0.8 million yd3 has been used, leaving over 5.0 million yd3 availabl 

specifies the shipment of approximately 0.63 million yd3 to the facili 

could be expanded, subject to a permit revision, to as many as 14 

U1 selected alternative 

total developed capacity 

The representative commercial disposal facility is directly accessible for large-volume shipments by 

rail and by truck. For example, under the OU1 ROD, processed, treated pit waste would be rail- 

shipped in bulk using existing on-property rail spurs. Improvements to the FEMP rail shipment 

facilities will be required to accommodate the increased activity. These improveme 

potential for other OUs, including OU3, to ship materials off-site by rail. 

. .  
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5 -2.4 Institutional Controls and Post-Remediation Monitoring 

For any necessary institutional controls and post-remediation monitoring elements, an on-property 

disposal alternative developed for OU3 will adopt measures stipulated in the OU2 ROD and the draft 

OU 
the 

the 

inC1 

monitoring network, and performing five-year reviews. Since OV3 bas no environmeniai media that 

will remain in place after the final remediation, the proposed OU2 and OU5 measures are anticipated 

discussed in Section 5.2.2, the basis of any OU3 on-property disposition alternative is 

MP on-property disposal facility. The OU2 ROD and the draft OU5 ROD specify 

ontrols and the long-term monitoring measures for this facility. These measures 

federal ownership, fencing the disposal facility, operating a groundwater 

titutional controls or post-remediation 

monitoring elements 

Because,of its process history, and the magnitude and diversity of the materials that comprise it, 

mitigation of OU3’s environmental threats requires a mdbiple-project approach that will terminate 

upon completion of the final remedial action. Proj,ects preceding the final remedial action include the 

RCRA closures for HWMUs, CERCLA r 

interim remedial action for the D&D of OU3 

progress is discussed in Section 1.2.2.1. 

developing the final OU3 remedial action 

remedial strategy and for incorporating aforementioned projects into the final OU3 remedy. Key 
elements of the OU3 treatment and disposition strategy pertaining to integration with the interim 

remedial action are also addressed. 

for releases and potential releases, and the 

ents. The scope of these projects and their 

discussion outlines the general approach for 

coordination with the OU3 multiple-program 

remedial action in a manner that restricts risks to human health and the environment to acceptable 

limits, as defined by the US EPA. The specific RAOs provide a framework for implementing a 

selected OU3 final remepial alternative. A selected remedy must comply with all ARARs, as 

identified alternatives for OU3 are developed based on remediation material categories, @&iscussed n.. ... 
..... .. . ”.. :.:. Q:;... .:.=. ..... 
_v i  n.. in Section 3 of this report. .,... :::y:y::.: .,., 
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As discussed in Section 3, the OU3 material categories are based on the physical properties and/or 

configurations of the materials. Section 3.6.4 provides a further breakdown of these materials by 

segregation category, based on regulatory waste classification (Le., hazardous waste, LLW, etc.). 

segregation categorization serves as a waste management tool to determine any 

ent and the material-specific disposition pathway. For each material category, 

e made of segregation categories against the criteria for on-property and off-site 

elop the remedial alternatives. 

Figure 1-5 of this report shows the overall remediation approach that &relates the disposition of the 

materials from the OU3 component categories, ,established in the WPA (DOE 1993a), with ongoing 

remedial programs. 

Residues and Special 

programs. These pr 

evaluated in this report but will be incorporated into the OU3 final remedial action. The remediation 

materials in Categories A - I, consisting of building materials and miscellaneous construction debris, 

.constitute approximately 75 percent of the OU3 material volume. These materials constitute the 

material/waste streams for which dispositi 

e, treatment, and disposition of'materials in Category J (product, 

are within the scope of various ongoing removal actions and 

removal actions (Removal Actions Nos. 9, 12, 17, and 26) are not 

are'developed and evaluated. 

RCRA requirements for closure of specific 

remedial activities. The hazardous wastes generated by closure activities at these HWMUs during the 

OU3 D&D phase will fall within the Categories A - J. RCRA-regulated waste may require additional 

treatment during the final remedial action to comply with LDRs. This additional treatment would be 

consistent with that identified in the FEMP STP, for a particular 

OU3 will be integrated with CERCLA 

ed waste, and the 

FFCA. 
F,..... .:. . 

.:::::A .,<::;.?g&., 

Since on-property disposal remedies have previously been developed'for OU2 and OU5, the potential 

alternatives featuring on-property disposal for OU3 will be partially.defined by the conditions under 

which OU2 and OU5 have established the facility acceptability. Therefore, it is not necessary to 

develop another alternative, in this report, based on the design and construction of a separate w o s a l  - 
$yyaws;;* 

facility for OU3 materials, provided it can be demonstrated that protection is achieved W&g@ . ,. ... 
<;>2 

placement of materials in the proposed, on-property facility. Additionally, the developm& ........ and 

evaluation of institutional controls and monitoring elements suitable for the selected post&hediation . 

land use objective are not necessary in this report, as these issues have been adequately addressed by 
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coordination regarding interaction of the various OU3-specific activities and interaction of OU3 

activities with those of other OUs are considered. 

e interim remedial action consists primarily of D&D and interim storage of, and 

disposal of, nomecoverable/nonrecyclable materials. Remediation materials generated 

D&D projects would be either stored on an interim basis or transported directly to a 

Gi~pusd 5~AiPj. Giie  the Gi~@fcifi T C ~ T I ~ Y  k s d c ~ t &  h the GV3 RGE, ieqiiiieiiieiis ~ p ~ i f i d l y  

related to the selected remedy will be integrated into the remainder of the interim remedial action to 

allow effective segr 

disposal option. 

rials to meet the requirements of the selected' treatment and/or 

The current OU3 rojqt schedule, which is based on a ten-year,. $276 million annual 

budget scenario, specifies initiation of the OU3 interim remedial activities in 1995 and approval of the 

OU3 final ROD in November 1996. The implerpentation of the selected remedy in the final ROD. 

would then begin in 1997 and would 

2005. 

y with the interim remedial action until 

. .  

The ten-year schedule was developed in the 

States Congress, to accelerate the r 

appropriation of remedial action funds in the amount of $256 million in Fiscal Year 1996, and $276 

million for each of the nine years thereafter, to complete an accelerated cleanup of the FEMP. All 
cost, risk, and alternative evaluations in this report are based on this. 

95 as a proposal, from the DOE to the United 

F E W .  The proposal requested the 

It should be noted prior to the adoption of the ten-year a 

." :.:. . :::::.:.: .: .:.;.:.;. .'. 

....._ '.::: 

*:::2 

..... :s3m:m:j2 

..... s&edule 
..... ..... 

for the OU3 interim 

remedial action had been prepared in the OU3 PSR for the above-grade D&D of OU3 components. 

The PSR was a requirement of the Final OU3 RD/RA Work Plan for Interim Remedial Action (DOE 
19948) to satisfy the ACA requirement for scheduling the implementation of RDRA tasks during the 

OU3 interim remedial action. 

The PSR had specified a duration of 31 years for the interim remedial action based o 
reductions in DOE project funding. The final remedial action, therefore, would have hada31-year 

schedule as-wellFIf-remediation-funds-were to be-reduced during-the expected-ten-year-remediation 

effort, the project duration might possibly be increased. If so, the cost and risk evaluations in the 
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PSR may be drawn upon to provide guidance for D&D sequencing and remediation materials 

disposition. 

e, the ten-year schedule specifies initiation of the OU3 interim remedial activities in 

ions would commence with the D&D of the above-grade elements of Plant 4A and 

with the D&D of the remaining above-grade components until 2003. The removal of 

the below-grade OU3 elements would begin in 1999 and would also continue until 2005. 

An estimation of OU3 remediation materials that would require interim storage is presented in 
Table 5-1. Interim storage . . . . . . . . would be required because the commencement of the final remedial action 

would not occur unt 

Plant 4A beginuing in 

in late 1995 and end 

year 1997. These materials would be generated from the D&D of 

The respective D&D of Plants 1A and 9A would then follow beginning 

996 or early 1997. 

The material volumes. presented in Table 5-1 have been calculated as unbdked and bulked. The 

materials proposed for placement in the on-property disposal facility or a representative commercial 

facility have been estimated in unbulked volume 

material in its smallest reducible form withou 

to maintain its size. Unbulked volumes are 

that all void space around the unbulked materials would be filled via soil backfill and compression 

measures. 

. . unbulked volume is defined as the volume of a 

ous physical manipulation (e.g., pressurization) 

e disposition options because it is anticipated 

The materials that may require disposal at the NTS have been es 
volumes were derived by multiplying the corresponding unbulked vo 

bulking factors represent the anticipated increase to the volume of 

containerization. The bulking factors used for these estimates were 

PPEA and were periodically updated during the compilation of this report. 

ed volumes. These 

a bulking factor. The 

y derived from the OU3 

Depending on the disposition decision, requirements to support the final remedial action would be 

incorporated into the interim remedial action. The material configuration and size r 
WAC for disposal facility) required by the selected remedy would be incorporated into 

D&D projects. 
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In addition, the types of containers identified to support the final remedial action would be integrated 

into the remaining D&D projects. The configuration of remediation materials in interim storage ’ 

would vary by material category and selected remedy. The potential configurations include various 

controlled stockpiles. Descriptions and capacities of the various containers used at the 

ided in Table 5-2. Depending upon the density of the materials to be containerized, 

can be limited by material volume or weight. For example, a piece of processing 

, a furnace) may occupy greater volume than the same weight of concrete. 

A key integration factor is the potential for certain D&D techniques (e.g., waterwash and scabbling) 

to precede a given disposition pathway for a remediation material. Once the final remedy is selected, 

the disposition would 

subcontractor toward ate dismantling techniques. 

dered in the development of design specifications to guide a remediation 

5.4 DEVELOPMENT OF ALTERNATIVES 

This section discusses OU3’s preliminary alternative development and screening process. The 

remedial alternatives address the remediation of 7,500,000 V of material in Categories A - I. 
Category J materials, totaling 1,800,000 
in this report. Preliminary alternatives are d 

technologies identified in Section 4 to achi 

initially screened against the short- and long-term aspects of effectiveness, implemeniability, and cost 

to reduce the number of alternatives that undergo an extensive detailed analysis. As discussed in 

Section 1.2.2, the submittal of a separate Initial Screening of Alternatives Report for OU3, was 

eliminated. Had an Initial Screening of Alternatives document been: 
of the screening of technologies, the identification of alternatives, 

For OU3, the technologies screening described in Section 4 and 

identification of alternatives in this section, satisfies the requireme 

Alternatives Report. 

by existing programs and are not evaluated 

assembled from the process options and 

s. Typically, preliminary alternatives are 

, it would have consisted 

ning of alternatives. 

an Initial Screening of 

The results of the technology screening and evaluation process indicate that there are few applicable 

technologies for containment and treatment response actions, as well as limited dispo 

technologies. A response action based on material containerization and long-term st 

appropriate because of administrative requirements of the ROD, which specifies that 0 

remediation matenals are n o t ~ t o - b ~ ~ ~ t ~ i n - ~ t e ~ ~ s t o ~ g ~ o ~ ~ ~ t i o n f o r ~ ~ x t e n ~ ~ - p ~ r i ~ ~ f -  

time. Although many treatment technologies have been retained, most materials will not require 

. . .  . .  . 

~ _ _ . ~  
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additional treatment prior to final disposal. The portion of OU3 materials that may require further 

treatment to meet the selected disposition criteria has been identified. As stated in Section 5.3.1, 
treatment technologies for hazardous and mixed waste materials will be in accordance with the FEMP 

alternatives, presented in the modification to the WPA (DOE 1993a), were based 

remedial action and the roles of treatment and disposal in managing OU3 remediation 

materials, as discussed in Section 5.2.3. The three revised preliminary remedial action alternatives 

are: 

e 
e al, 'and 
e 

In accordance with 

not remain in on-propem, interim storage for an indefinite time. Although the "no further action" 

. alternative cannot be implemented, it provides a baseline for comparing alternatives. Each of the two 

action alternatives feature recycling and unr 
additional treatment, when n w s a r y ,  to meet 

disposal alternative, an option for off-site dis 

disposal criteria is included. 

erials from the dismantling of the former production facilities will 

e options, when practical, as well as 
a for disposal. 'In addition, for the on-property 

erials that do not meet the on-property 

The material volumes to be dispositioned during the final remedial action have been estimated in the 

FEMP SWIFTS database. The SWIFTS database is the official FEMP database for material estimates 
..<.:.:.:.:.:.:.:.:< ..,.. <..,: ........... .....,.,.,._...,. . _*... ..:.:.:. ... and is periodically updated with improved estimation data. .... ..... . 

5.4.1 Identification of Alternatives 

Although the two action alternatives primarily address on-property and off-site disposal options, the 

following approaches are used to develop the final alternatives. 

e Recycling and unresmcted release of OU3 materials is used when 
' practical; . ...................... . ..................... :::::::.:. ... ..... ........................... :::.. ..... .-i .... z;s .::; 

5' .:.:.:.:. ::; ..... ,... __ . .,..... :. e Additional treatment is applied.when necessary to meet the criteria for 
off-site disposition at the representative commercial disposal facility; 
and .&;c::.:< 

@ 
$#$ " ".., 
..... 
.>:.:., .. ;,.... 
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0 For the on-property disposal alternative, materials that do not meet the 
on-property disposal criteria will be sent to the representative 
commercial disposal facility or the NTS for disposal. 

ves were developed for OU3 to satisfy the RAOs as follows: 

ive 1 - No Further Action 
ive 2 - Selected Material Treatment, On-Property Disposal, and Off-Site Disposition 
ive 3 - Selected Material Treatment and Off-Site Disposition 

The two action alternatives reflect that engineering and institutional controls are the primary elements 

to be finalized in developing the alternatives. However, engineering controls in the form of 

on-property or off-si 

disposal options to th 

the on-property dispo 

construct a disposal 

are somewhat limited. The ARARS pertaining to LLW limit the 

itself and to facilities permitted to accept such materials. Additionally, 

, proposed by OU2 and OW, eliminates the need to design and 

cated to OU3 materials. 

5.4.2 Elements Common to Alternatives Evaluated 

Certain elements are common to all three alternatives evaluated in this report, whereas other elements 

are only common to Alternatives 2 and 3. Ele 

ongoing FEW programs that would be cont 
similarities between the two action alte 

materials. Representative technologies will be selected, as needed, to provide the.best balance of 

. .  

common to all alternatives include specific, . 

dless of the alternative selected. The 

the possible further treatment of remediation 

a 
trade-offs with respect to the evaluation criteria, regardless of the disposal decision. These 

representative technologies will automatically be common to both action alternatives. The following 

elements are common to all three alternatives: 

0 

0 

Performance of D&D during the OU3 interim rem 

Treatment of hazardous and mixed waste Catego 
Residues, and Special Materials) in accordance with the OEPA approved STP 
and the FFCA; 

0 Continuation of the waste shipping program for the off-site, final cllsposal of 
inventoried and newly generated Category J materials (Removal Acti 
No. 9); 

Continuation of the Safe Shutdown program for the proper removal an 
disposal of uranium products, holdup materials, excess supplies, 

0 

and associated process equipment - ___ (Removal ~ Action No. ~- 12);. - . __ __ - 

11  
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0 Continuation of the soil and debris storage program for management of debris 
generated by D&D of OU3 (Removal Action No. 17); ' 

0 . Continuation of the asbestos abatement program to mitigate potential release 
and migration of asbestos (Removal Action No. 26); 

Closure of HWMUs, as listed in Appendix K, under the integrated 
RCWCERCLA process; and 

Treatment and disposal of soil piles consistent with the draft OU5 ROD. 

Elements also common to both Alternatives 2 and 3 include: 

0 Unrestricted release of materials meeting release criteria, as established by 
00.5, if an appropriate disposition mechanism is available (Le., 
commercial landfill acceptance criteria or can be recycled), 

treatment of materials to further reduce the mobility, 
volume, or toxicity of residual contaminants to allow the disposition of 
materials at the representative commercial disposal facility, 

0 Controlled recycling of materials that meet criteria for recycling/reuse of 
materials while maintaining radiological controls (i.e., metal recycling for use 
within the DOE complex), and . 

Absence of a wmprehensiv ion program conducted to support 
material segregation during phases. 

5.5 DESCRIPTION OF ALTERNATIVES 

This section will describe the three alternatives developed for final remediation of OU3. The 

following subsections will match disposal options with the series of representative technologies, or 

technology schemes that provide the best programmatic balance of 

disposal versus off-site disposal). 

(e.g., on-property 

The alternative descriptions and costing within this RI/FS are based on materials derived from the 

interim remedial action based on a ten-year schedule. Figure 5-1 presents a comparison of schedules 

for Alternatives 2 and 3. 

5.5.1 Alternative 1 - No Further Action 

:;z$:s<, ,........... ,<<.:.: ...... n 

, xx. a;: 
r.. ..... :.:.'. . ..,. ...n g3 ''"5 
<.:e:. :.:.:.:,: 
c _.... :. ?:.:..! 
>>>:< 

CERCLA requires evaluation of a no-action alternative, which implies no further action e@n /..;.:..;,, if some 

remedial activity has already occurred, to provide a baseline against which other remedial alternatives 

can be evaluated. For OU3, the No Further Action alternative represents the condition that results if 

..... z,::.:.: ..,,. 
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no additional remediation activity occurs following completion of ongoing removal actions and the 

interim remedial action. Under this alternative, all materials generated during the D&D of the' former 

Production Area buildings and structures would remain indefinitely stored on-property. No final 
e remediation materials would occur, +d no additional containment, removal, 

ent, or other mitigating action would occur beyond that provided by ongoing removal 

interim remedial action. All current site wastes, residues, and materials considered 
0 

ee Section 1.2) would continue to be removed from the FEMP and be appropriately 

disposition& -under existing programs and removai actions. 

The No Further Action alternative does not provide for OU3 to maintain any active or passive. 

institutional controls ( 

to con taminants. Ho 
associated with the 

ownership. 

sical barriers or deed restrictions) to reduce the,potential for exposure 

ecause of required institutional controls and monitoring programs 
U2 and OU5 remedial activities, the site would remain under federal 

In the absence of final disposition of the interim remedial action materials, all OU3 materials not 

removed from the FEMP during the interim re 

configurations, including'piles and containers 

material type. Concrete materials, structur 

no or very low levels of remaining rem0 

Order 5400.5) would be stored in piles. Specific storage requirements for the various types of 

materials are outlined in the OU3 interim remedial action RD/RA Work Plan (DOE 19948) and the 

project-specific implementation plans. .. 

action would be stored in multiple . ' 

oxes and 55-gallon drums), depending on the 

ssible metals, and other materials that have 

on .(as defined by DOE 

:::w _. 
............................. 
:g? ,,.,,.,,( :$; 

Table 5-3 presents a summary of the material volumes to be placed &$torage under Alternative 1 and !...!.:.. 

the storage configuration (e.g., pile, container). Based on below-grade remediation by OU5, no 
storage pads within the production area would be available for storage. Therefore, a new storage area 

for OU3 materials would be constructed in the southeast comer of the site near Waey Road and the 

south entrance. 

An estimated 13,100,000 bulked ft3 of materials would be stored in 72 covered piles. ..... .... .... ..... 

would be approximately 65 ft x 220 ft x 20 ft high. Approximately 1,940,000 bulked ft?::k.materials 

  would-be~stored~in- large^ m e t a l ~ b o x e s - ~ ~ ) , ~ d - a p p n > x i m a t e l y ~ ~ ~ ~ ~ ~ - o f ~ m a t e ~ ~ w o u l d - b e ~ ~ -  

stored in white metal boxes w). 
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Based on the $276 million scenario, the OU3 interim remedial action will start in 1995 ahd require 

approximately ten-years to complete. Although the federal government will still own the FEW when 

the interim remedial action is completed in 2005, the No Further Action alternative assumes that 

f the interim storage facilities would be terminated. These facilities and containers 

remediation materials would no longer be maintained and eventually would 

result would be exposure of the remediation materials tq the elements, potential 

assers, and release of contamination to environmental media. 

In the ROD, DOE determined, and the EPA concurred, that the interim storage of OU3 materials 

would not be permanent (DOE 1994a). Actions to safely and permanently dispose of OU3 

remediation materials taken under the final ROD. This alternative is retained throughout the 

detailed analysis of al 

alternatives. 

es as .a baseline to support the comparative evaluation of the action 

5.5.2 Alternative 2 - Selected Material Treatment. On-Prouertv Disuosal. and Off-Site Dismsition 

Under Alternative 2, a majority of the OU3 remediation materials would be permanently disposed of 

at the FEMP by placement in an on-property 

generated by the remediation of OU2 and OU 

property facility was developed through co 
conservative assumptions, as discussed in 

on material category and the associated mass of each ‘COC to determine a range of least-cost 

disposition options, beginning with unrestricted release and ending with off-site disposal. Materials 

that do not meet the criteria for unrestricted release, recycling, or 

permanently dispositioned of at an off-site disposal facility. 

facility dong with excavated materids 

ria for the disposal of OU3 materials in the on- 

. 

and transport modeling based on 

. Remediation materials will be evaluated based 

As discussed in Section 5.2.3, two off-site disposal facilities (the 

commercial disposal facility) have been identified to potentially accept OU3 remediation materials that 

exceed the on-property disposal facility criteria. The NTS currently accepts only FEMP materials 

contaminated with LLW constituents. The representative commercial facility is licensed for the - 
-<::A 

disposal of naturally occurring radioactive material (NORM), LLW, and mixed w a s t d o .  :::A:> “ ‘ ‘ h i s  
.... ....: :.:.>:. 

facility also holds a RCRA permit allowing treatment and disposal of solid mixed waste t$at requires 

stabilization to meet LDRs. A surrrmary of the representative commercial disposal facilityWAC is 

presented in Table 5-4, further information on disposition requirements and criteria is provided in 

Appendix F. 
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T redu e the quantity of material requiring permanent disposal a the on-property disposal facility, 

the representative commercial disposal facility, or at the NTS, unrestricted release, in accordance with 

DOE Order 5400.5, or recycling would be employed if cost-effective and technically feasible. 

ed for unrestricted use could be reused within the DOE complex or dispositioned to a 

cler or a commercial sanitary landfill. 

Key eiements of Aiiernative 2 are suIIlIIliirized beiow: 

Provide for unrestricted release of materials for recycling, reuse, or disposal at a 
commercial landfill; ........................ ._.. . ....... ... . . . .........,.,., .:c.:.:. i........ .. . . . .......... 

ly designate the off-site disposition of Category C (Process-Related 
ategory F (Brick) materials; 

that is above the allowable technetium-99 mass limit and dispose of 
off-site; 

Dispose of all remaining materials in the on-property disposal facility; 

Treat materials, where 

Characterize and 

Adopt institutional co 
in the OU2 ROD and the draft OU5 ROD; 

the off-site disposal facility WAC; 

n required to support final disposition selktion; 

restrictions and access controls as specified 

Adopt post-remediation activities also specified in the OU2 ROD and the draft OU5 
ROD that provide: 

- Long-term monitoring and on-property disposal 

- rfomance of the disposal 

. facility, and 

. . . . . . . 
Groundwater monitoring to evaluate 
facility; 

D&D any support facilities no longer needed with disposal as appropriate. 

5.5.2.1 Detailed Descriution of Alternative 2 ' ' . . . . . . . . . . . . . . . 

The following description of Alternative 2 is based on conceptual design. The level 

detail provides documentation to estimate costs and evaluate the alternative. This alte 

rely on coordination with other FEW OUs to provide for certain elements, inch 

construction, and operation of an on-property disposal facility; long-term monitoring; and security. 
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Costs of these elements are estimated on a unit-cost basis or a prorated cost for OU3. If this 
alternative is selected, the substantive components of the design will be finalized during the remedial 

design phase consistent with the ROD. The key elements of Alternative 2 are described in further 

. .  

remediation material flow under Alternative 2 would be 1) material 

segregation, containerization, and tracking, 2) on-property disposal, 3) off-site shipment, 4) possible 

further material treatment, and 5) off-site disposal. These final remedial action.efforts would occur 
concurrently with, be fully integrated with, the interim remedial action. Specifically, the 

material segregation erization necessary to support the Alternative 2 disposition activities 

would be carried out interim remedial action to promote efficiency and minimize risks 

through double 

disposition activities occurring after materials leave the D&D work area would fall within the scope 

of Alternative 2. Based on the current D&D schedule, it is anticipated that the interim storage facility 

would only be utilized for storage of Plant 4A, lA, and 9A remediation materials generated before 

the on-property disposal facility is coqleted (S  

als. In general, all material transportation, treatment, and 

. .  

During the ten-year schedule for the OU3 

(unbulked) of remediation materials (Material Categories A - I) would be transported from the D&D 

project work zones to the interim material storage areas or directly to shipment andor disposal 

operations. A breakdown of the projected dismantlement sequence is provided in the ten-year 

schedule. Figure 5-2 provides a summary of the projected Catego 

generated annually during the ten-year D&D time frame. Fi 

remaining material categories to be generated annually during the te 

provides a summary of projected disposition of unbulked remedi 

category and material category.based on the FU field characterization results. The classification of 

materials as discussed above reveals that 86 percent of the materials on a volume basis, or 

6,300,000 ft3, meet the criteria for on-property disposal. Of the remaining approximate volume of 

al action, approximately 7,5OO,OOO ff 

e kame. Table 5-5 

::*<~%.:~<x::*<:*~. 

1,200,000 fe3, 214,000 ft3 would exceed the on-property criteria and would require o&s@dis.$osal, .:....... 
..<.:.:. 

whereas 986,000 ft3 are anticipated to meet DOE criteria for unrestricted-release and this$&dd be z: :.:.:.:.: .... ..... <:e::::, .,., <::.:.:.:.x.: ..., dispositioned in a commercial sanitary landfill. 
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As discussed previously, the possible further treatment and the disposition requirements for each 

material category differ according to the segregation category. Material flow diagrams presented in 

Appendix E (Section E.6) provide details on configuration, potential treatment, and disposition for 

material categories (A-I) being addressed in the RUFS:. The cost estimate for 

based on the indicated activities. 

ation. Containerization. and Tracking 

Treatment and disposition requirements wouid be identified for ail material covered by each D&D 
project during the design phase. These requirements would be based on the available RUFS 

characterization data wledge, and possible additional sampling performed to support a 

process lmowledge and RVFS data would also form the basis for ’ particular D&D proje 

making administrativ 

all materials within G 
disposal. facility since the piping and equipment in this category are expected to contain uraniurh 

andor thorium compounds that potentially would exceed the on-property disposal criteria. These 

materials would be disposed of at an off-site disposal facility. Likewise, Category F (Brick) materials 

regarding the disposition of certain material categories. For example, 

(Process-Related Metals) would be excluded from the on-property 

. . would be excluded from on-property disposal. 

Material segregation, according to dispositi nts, would be performed as part of each 
a 

D&D project. A fenced work zone would be established for security and control of material and 

equipment flow. Within the work zone, remediation materials generated would be segregated into 

batches according to material and segregation categories listed in Table 5-5. Segregated materials 

identified to receive additional treatment would be sized and co boxes of various 

sizes or dnuns) or bulk loaded into roll-off boxes (ROBS). 

Container selection would be based on the material properties, co 
during subsequent transportation and storage, and disposition pathway for the material. Container 

types, descriptions, and applications are presented in Table 5-2. Containerized materials would then 

be transferred from the work zone to the various areas for further processing acco 

designated disposition. Most material would be transported directly to the staging ar 
property -sal facility or to the transportation center for off-site disposition. 

designed for contaminated material storage. Materials would be kept in inte 

on migration potential 

where-disposition-&pending . 
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Materials would be handled and .stored in accardance' with Site Standard Operating Procedure 0044, 

Management of Excess Soil, Debris, and Waste from a Project. Materials in staging, transportation, 

or storage areas would be segregated, based on anticipated disposition, and would be stored in 

' 

ations, including stockpiles and containers (LMBs, ROBS, WMBs). 

material containers would be tracked through SWIFTS. Under this system, each 

the disposition of remediation material would be assigned an inventory identification 

number. When a container is filled, information pertaining to the container, the merial, and its 

disposition would be entered into SWIFTS, which is an integrated ORACLE database system. 

SWIFTS provides "c grave" tracking of materials and containers through routine input of data. 

' This system can provi of the containers and contents while stored on site until disposition 

occurs. 

On-ProDeitY Disposal 

The information presented this section has been developed as a result of the OU2 on-property 

.disposal facility design efforts. The information portrays a feasible approach for designing and 

constructing an on-property disposal facil 

and will modify, refine, and finalize the desi 

The current on-property facility informatio 

Section 6 of this report. 

ted that the OU2 design process is ongoing 

erations for the on-property dsposa~ facility. 

for the evaluation of remedial alternatives in 

The FEW on-property disposal facility would be designed as an above-grade unit to provide 
permanent disposal for affected soils, wastes, and materials generat 

including the OU3 interim remedial action. Containment of mat 
the potential for direct contact or incidental ingestiodinhalation of r ntamhnts. It would 

also prevent migration of contaminants to air and surface water, d protect groundwater for a 

period of a minimum of 200 years and a maximum of 1,OOO years. Since the FEMP is situated over 

the Great Miami Aquifer, which is a sole-source drinking water aquifer, the placement of OU3 

materials in the on-property facility would require a waiver from State of Ohio solid waste disposal 

remedial actions, 

................................... .:.:.:.:. ..,..... 
- -  - 

facility siting requirements. A summary description of the on-property disposal faCility'l&ti&, ......... 
..,.... ; .:.:.:.,. 

design, and operation follows, with a detailed description provided in Appendix G of this&p~rt. ..... .... 
.. _...... .... ..... .:.:.:.:. . . . .,. 

- ,,,, ..> ..,.... * L:$p<::.. 

The capacity of the on-property disposal facility is projected to be 2.5 million ye, Approximately 90 

percent of the capacity would be allocated to excavated soils and wastes from OU2 and OU5. OU3 

G\CRU3RIFS\MASIZR\SECTS. 13th 5-22 9/6/95 600 p.m. 
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materials would account for approximately ten percent of the remaining capacity. A small amount of 

affected materials and soils is expected from OU1 and OU4. 

the selected location of the on-property disposal facility according to the draft 

Investigation andsite Selection Report for hte on-property disposal facility. The 

ccupy an area of approximately 800 ft by 4,300 ft. It would feature a multi-layer 

em, including a vegetative soil layer, a filter layer, biotic barriers, high-permeability 

drainage iayer, ana iow-permeabiiity influation barrier. i h e  ciisposai iaciiity wouid ais0 require a 

multilayer lker system that would include a leachate collection layer, a primary liner, a leak detection 

layer, and a sew 

Approximately 6,300, 

seven year period sp ears 1997 to 2005. On average, 900,OOO ft3 would be sent to the 

facility annually; however, the actual rate would depend on the progress of the former Production 

Area dismantlement. Approximately 86 percent of the OU3 material volume would consist of LLW 
from various material categories. ,As mentioned in Section 5.5.2.1 of this report, the on-property 

disposal facility woad not be used for the dis 

C (Process-Related Metals) and Category F (B 

f OU3 remediation materials would be placed in the facility over a 

. 

f OU3 materials from two categories: Category 

Construction of the facility, as specified by 

of the designated construction site. Stormwater runoff would be collected during the facility 

construction and transferred to the Advanced Wastewater Treatment (AWWT) facility for treatment 

prior to release to the environment. 'Leachate Collected from the underdrain system 

would also be transferred from the facility to the AWWT facility for before discharge to the 

environment. 

ign efforts, would begin at the northern end 

. 

Covered trucks, tarps, and water sprays would be employed to mitigate fugitive dust emissions during 

the facility construction and fill operations. Based on current designs, the OU3 remediation materials 

.would be brought into the holding'area directly from the D&D work zones or, in limited cases, from 

interim storage facilities. The materials would be transported in @ton (net capacity 

trucks. Approximately 26,800 truck trips would be required to convey the OU3 mat 

facility. From the holding area, OU3 materials and soils would either be sent directly 

-for -immediate-placement -or ~ b e - p l a c e d - i n - t h e - s t a ~ g ~ ~ e a - l o c a t e d ~ - a - v a ~ t p o ~ o n - o f ~ ~ e - ~ c i l ~  

on a short-term basis to await placement. 
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OU3 material would be transported using existing FEW roads or newly constructed temporary haul 

roads. New roads would be constructed within the Former Production Area and old ones would be 

demolished as the disposal facility expands. The south entrance road to the FEMP Willey Road 

ed throughout the remediation effort, whereas the north entrance road State Route 

aste placement strategies developed in the OU2 design stipulate that remediation materials 

would be disposed in bulk and layered between contaminated soil lifts. The soils would generally be 

obtained from OU5 remedial actions. Soil lifts above OU3 material layers would be compacted 

mechanically to achi specified design density. Certain OU3 materials, such as ACM and 

transite panels, woul special handling and placement measures during the fill operation. To 

achieve stability and c 

be specified. Final w 
documentation. 

density of the fill, a minimum soil to material ratio of 3 to 1 would 

ent strategies will be developed in forthcoming OU2 remedial design 

Operations regarding placement of materials in the on-property disposal facility could occur 40 hours 

per week, year round, weather permitting. 

prevented attainment of specified soil compac revented because of adequate dust suppression. 

It is expected that operations would occur o of the year because of compaction 

difficulties during the winter months. 

. . would cease if cold weather conditions 

The facility would be secured by fencing and guards during the active operations period. After 
completion and sealing of the facility, a permanent security fence WQ 

around the facility. Signs warning against unauthorized entry.would 

monitoring of the on-property disposal facility would be provided 

mpleted and maintained 

Implementation of WAC for the On-Property Disposal Facility 

The objective of developing contamhint-specific WAC is to ensure protection of the underlying Great 

Miami Aquifer since, as, discussed in the OU5 ROD, the primary exposure pathway of Contaminants 
......,......,..... ..................... ,,.:.;<.,, r- *. " '"....<.:.:.> 

to receptors is vertical migration through the on-property disposal facility liner s y s t d  an@h&gh :+z 
..... .... ......... :<.:.., 

the geologic overburden to the aquifer. WAC are designed to adhere to maximum mnSa@nant :.:<.x levels 

(MCLs) in the aquifer, or meet a 1 x lo5 ILCR or HQ = 0.2 for contaminants when anfiMCL is not 

available for a given COC. Based on sitewide remedial objectives, the MCLs must be maintained for 

a period of 1,OOO years 

.... ..... 

the remediation is complete and materials are -sed in the on- 
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property disposal facility. As presented in Appendix G, a detailed screening process was applied to 

identify the OU3 COCs and respective source terms that would have had the potential to exceed 

acceptable groundwater criteria. Those COCs that did not have the potential to exceed acceptable 

1 

2 

3 

eria were screened out in Appendix G from being a post-remediation concern. 

were identified for the construction materials being considered for on-property 

disposal, based on maximum concentrations detected above the Part B Screening Criteria (see 

Appenaix A), were used as the initiai CGC iist for determining potentiai iong-term impacts irom OU3 

For these 60 COCs, the first screening 

step was the travel t , in which computer modelling was used to screen out contaminants 

that would not reach Miami Aquifer within the 1,OOO year period. This screening was 11 

based on the decay r logical and organic contaminants and the mobility of contaminants 

through the geologic under the natural infiltration rate (6 inches of rainwater per year). 

This screening step indicated that there were only 10 COCs which had the potential to break through 

8 

9 

10 

materials. There were 60 initial COCs identified on this list. 

12 

13 

14 

15 

16 the overburden under natural conditions (Le., without considering the engineering controls in the 

disposal facility) &d reach the Great Miami ese COCs were considered potential 17 

breakthrough COCs . 18 

19 . .  

Current contaminant source inventories for the 10 potential breakthrough COCs were .then evaluated 

to screen out additional COCs that did not have the potential to create unacceptable impacts after 

disposal, considering the effects of engineering controls in the disposal facility. The EPA 70-year 

rule, which considers the maximum potential lifetime impact to 

for this determination. The 70-year rule was used to determine the 

exposure concentration for risk assessment purposes. This rule was lied to conservatively 

estimate the leachability of co ' ts when specific information available. An allowable 

mass in the disposal facility for OU3 materials for each of the 10 potential breakthrough COCs was 

developed using the 70-year rule assumption to meet acceptable groundwater criteria. The total 

source inventories for the 10 potential breakthrough COCs from OU3 materials consi 

property disposal (excluding primary threat materials which would be disposed off-si 

to dissolve into infiltration waters in the disposal facility within a 70-year period. S 
estimates were then compared to the OU3 allowable mass. 

thy was used as the basis 

lifetime average 

. . -  . .  . 
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In addition to the source term developed to support Section 3 of this report, a sensitivity analysis was 

performed to establish an upper bound on the source term estimates. These maximum source terms 

were used for comparison purposes to ensure that the allowable mass screening remained 

Among the potential breakthrough COCs, only’ source terms for uranium and 

x d e d  the conservatively determined OU3 allowable mass estimates. Therefore, 

etium-99 were identified as the only post-remediation COCs for OU3. Other 

pote&d breakthrough COCs were screened out from additional evaluations, since source term 

estimates were generally orders of magnitude lower than the OU3 source term allowed in the on- 

property disposal facility under the 70-year rule assumption. 

2 ........................... ._._. .... :.:+:.: ..... .... : ............ .:.:.:.:.. t.’.......... 

Through this screeningkrosgs, uranium and technetium-99 were identified as the only COCs that 

have the potential to e 

technetium-99 in v 

conducted to determine contaminant- and material-specific leachability and to develop WAC, as 
needed, for OU3 materials. 

oundwater criteria. Since material-specific leachability of uranium and 

ction materials was unknown, laboratory leachability studies were 

These studies . .  demonstrated that uranium lea 

highest uranium concentrations in OU3, did 

property disposal facility. Conservative 1 

materials that were not studied in the leac 

materials were much lower than the uranium allowable mass for these materials. Therefore, uranim 

was screened out as being a post-remediation COC for all OU3 materials considered for on-property 

disposal. 

ntrations, produced from samples indicating 

ch acceptable liquid phase WAC for the on- 

ons for uranium were applied to evaluate 

ents, and source term estimates for these 

.:.:<z. :<.:.:.: ~ .._ .;: 

.:.:.:.:.. . ........I. : ............................ 

Technetium-99, however, was determined to be highly mobile from GU3 :.:.:.:.: &terials. Source term ..... .:.:.:.:.: , , ,.:.:.:.:.:.:., , 
estimates exceeded the conservative allowable mass for on-property’disposal. The leachability study 

demonstrated that technetium-99 had the potential to leach at unacceptable levels. Therefore, the 

allowable mass of technetium-99, developed for the allowable mass screening using the 70-year rule, 

was established as the technetium-99 WAC. The results established an allowable mass of 105 grams 

for technetium-99 as the OU3 WAC for the on-property disposal facility. 

Given the technetium-99 WAC, the primary objective of Alternative 2 is to then 

property disposal of OU3 materials is protective of human health and the environment. As presented 

in Section 3 and Appendix B, the total source term for technetium-99 in OU3 materials equals 127 

G:\CRU3RIFSWASTERSECTS. 13th 5-26 000%’73 9/6/95 600pm. 
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grams. Based on this conservative source term, remedial actions would be implemented to reduce the 

estimated quantities of technetium-99 below the 105 gram limit. This reduction would ensure the safe 

disposal of OU3 materials within the on-property disposal facility. Figure 5-5 summarizes the 

1 

2 

3 

. lement the on-property facility WAC for OU3 materials. 4 

a 
5 

6 

7 

imated source term exceeds the allowable mass, some OU3 materials would require 

removal and off-site disposal to reduce the source term by a minimum of 22 grams. Before 

detemihing which mteiials are necessary tu remove, preiiousiy d e  administrative decisions have 

to be considered. As discussed in Section 1, under the balanced approach Categories C (process- 

Related Metals) mat ory F (Brick) materials, and Category J (Product, Residues, and 

Special Materials) sitioned off-site. 11 

8 

9 

10 

12 

13 As a result of these h e  decisions, the technetium-99 source term remaining to be evaluated 

for on-property disposal would be 117 grams. Of the materials contributing to this source term, the '4 

significant contributor is Category E (Concrete) materials, with 103 grams. 

G, the specific material that contributes the majority of the 103 grams is concrete slabs, with a mass 

As detailed in Appendix 15 

16 

of 93.8 grams. The mass of technetium-99 ass 
predominantly within the top one-half to one 

depth. 

' 

with the concrete slabs is isolated 

e material, with decreasing concentrations at a 
Given the quantity of technetium-99 in the concrete, 'the most efficient approach to meet the allowable 

mass limit isto determine the portions of concrete to be removed. To facilitate this evaluation, the 

concrete within each process area has been ranked to determine 

concentration and its associated technetium-99 source term. At the 

of Plant 9A is the lodation of the highest technetium-99 concentratio 

half-inch of concrete; the technetium-99 source term associated wi 

approximately 13 grams. To reduce the technetium-99 to below the allowable mass limit, the 

concrete in the top half-inch of this process area would be removed through mechanical scabbling (see 

Appendix D for description); the 13 grams would be removed as a result, leaving a s 

approximately 104 grams of technetium-99, which is below the allowable mass limit. 

ranking, process area 2 

.top half-inch of concrete is 

Based on the conservative source terms, the removal of the above area would meet the 

1h- i  t-for-technetium-99;-howeverTas-a-bes t-management-practic-to-ensure-protection-of-humar-health- 

and the environment, additional concrete removal would occur. The selection of the concrete to be 
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removed would occur based on the maximum technetium-99 concentrations, with the top inch of 

concrete in the identified process area being removed. In ranking the concrete concentrations, two . ' 

distinct ranges of sample results can be identified: values between 8,100 and 2,900 pCi/g and values 

. (Appendix A contains detailed information regarding technetium-99 sample 

lement this approach, concrete with concentrations at or above 2,900 pCi/g of 

d be removed. The three process areas at or above this level are Plant 9A, 

mentioned above), Plant 9A, process area 4, and Plant 8A, process area 4. The 

removal of an additional half-inch of concrete in Plant 9A, process area 2 and the top inch of concrete 

in Plant 9A, process area 4 and Plant 8A, process area 4, would reduce the total technetium-99 

source-term by appr 

. .  

y 58 grams and would generate approximately 2,190 ft3 of residue. As a 

.' result of this process, 

property disposal facil 

mass of technetium-99 estimated for disposal within the on- 

1 

3 

4 

a 

9 

10 

11 

12 

13 

Treatment 14 

As shown in Table 5-5, the only treatment anticipated du+g Alternative 2 would involve various 

treatment options that may be applied to mixed or hazardous wastes and residues to meet LDRs for 

the representative commercial disposal facility. 

needed, to meet LDRs are solidification and e 

techniques would be performed either on-pr 

facility. A brief description of the material potentially to be further treated and the treatment 

processes follows. 

ent processes that generally would be used, as 
on. Any treatment employing these 

the representative commercial disposal 

. 

Solidification - The solidification operation would use cement or s 
matrix. The materials that may be processed would be approximatel 

concrete residues generated by scabbling operations. The finis 
analysis and meet the WAC for disposition at the designated 

Encapsulation - This operation would encapsulate crushed and shredded materials within a polymer. 

The resulting matrix would comply with TCLP criteria of the LDRs. Material that may be processed 

by this facility would consist of approximately 10,200 ft3 of brick classified as mixed 

Off-Site Disposition 

Materials with no con tamination above background levels and contaminated materials not meeting the 

criteria for the on-property disposal facility would be shipped by truck transport to off-site facilities 
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for disposition. The FEMP can support this activity by using existing on-property truck loading 

facilities. Discussions of the two off-site disposition processes listed are provided below. 

le 5-5, 498,000 fc3 of Category E (Concrete) materials and 488,000 ft3 of Category I 
Materials) have been characterized, using process knowledge and RI/FS sampling 

ing no contamination that exceeds baseline levels. The Category E (Concrete) materials 

wouid 9--- wc IllalCIialS -. ----- 
would be loaded into ROBs and transported by truck for disposal in a local commercial sanitary 

landfill located appr 

years would be requir 

release materials must: 

Order 5400.5. This. 
materials would undergo radiation screening and would require monitoring to ensure that surface 

contamination is within allowable limits and would require potential sampling to assess atdepth 

contamination. 

*f si&w-J& md pabg lor debp& from *de Amsira i iv -e  I 

eight miles from the FEMP. An estimated 2,900 truck loads over eight 

port this material from the FEMP to the landell. These unrestricted 

mpliance with the surface contamination guidelines found in DOE 

been applied in the past at the FEMP for similar materials. These 

. .  

Off-Site Restricted Disuosal 

It is estimated that 214,000 ft3 of OU3 als would be shipped to either a 

representative commercial disposal facility or the NTS facility over the duration of the D&D 

program. Depending on a material category, these materials .would be containerized in LMBs, ROBs, 

WMBs,' and B-12 boxes. Tentatively, these materials would be shipped off-site by truck. The 

approximate total number of truck shipments required for disposal o 

representative commercial facility would be 650 and 80, respectively 

of one LMB for transport to the NTS and six B-12 boxes for transp 

commercial disposal facility. Through coordinated efforts with OU off-site shipment of OU3 

materials to the representative commercial disposal facility could be combined with the off-site rail 

shipment of OU1 remediation materials. 

s at the NTS and at the 

ment would consist 

SURWI~ Facility Decontamination and Dismantlement 

Any facilities and structures constructed to support the OU3 D&D phase and the d 

would likewise undergo D&D when no longer needed to support the remediation e 

-anticipatec-W-most -of-these-materials- w o ~ d - b e ~ p l a c e d - i n - t h e o n - p r o p e r t y - f a c i l i t y  

the on-property disposal facility WAC. If the on-property disposal facility is not available for 
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disposition activities, then the materials will be disposed of either at the NTS or the representative 

commercial disposal facility. 

3 

ion, Alternative 2 would require long-term 

erty facility, as well as the adoption of a 

series of institutional and administrative controls, as specified in the OU2 ROD and draft OU5 ROD, 

including the following: 

Establishing and maintaining a fence around the disposal area, including 
gs on the fence notifying individuals of the buried materials; 

rmanent markers (monuments) demarcating the footprint of the 0 

0 trictions noting the existence of the buried materials 
prohibiting intrusive activities into the area; 

0 Establishing continued federal government ownership of, at a minimum, the 
footprint of the disposal area; 

0 Maintaining the fencing and em of the disposal area; 

0 Operating a long-term groun nitoring network; and 

0 Performing reviews (at least every five years following completion of remedial 
actions) to assess the continued effectiveness of the remedial action to protect 
human health and the environment. 

5.5.3 Alternative 3 - Selected Material Treatment and Off-Site Di~bi t ion’  

Under Alternative 3, all OU3 remediation materials would be dispos 

not meet the criteria for unrestricted release or recycling would be 

representative commercial disposal facility and at the NTS. Remediation materials would be 

evaluated, based on material category and contaminant levels, to determine a range of leastcost 

disposition options, beginning with unrestricted release and ending with off-site disposal. Materials 

that do not meet the representative commercial dsposal facility’s WAC would be 

specific criteria for disposal. A summary of the representative commercial dispo 

provided in Table 5 4 .  

ff-site. Materials that do 

ently dispositioned at the 
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The major difference between Alternative 3 and Alternative 2 is the location of the disposal facilities. 

Another difference is that, because of the quantity of material that would be transported from the 

FEW to the representative m e r c i a l  disposal facility, rail trarhport would be used instead of truck 

e OU3 materials would be shipped in conjunction with OU1 remediation wastes, by 

M p  rail system, which is scheduled to be upgraded under the OUl ROD. However, 

ents of the two action alternatives are identical. Under both alternatives, the material 

further treatment and the treatment processes are the same. The concept of 

-inrestrict& reiase of materiai beiow baseiine ieveis is also the same. Aaditionaiiy, Category C 
(Process-Related Metals) materials would be transported by truck for disposal at the NTS, since these 

materials are expect 

sjnce additional trea 

the representative commercial disposal facility WAC 'for LLW and. 

d not be cost-effective. 

To reduce the quanti 

disposal facility or at the NTS, unrestricted release in accordance with DOE Order 5400.5, or 

recycling would be employed as practicable. These actions would be subject to economic, technical, 

and marketability factors discussed in Section 4.3. Materials released for unrestricted use could be 

reused within the -DOE complex or 'dispositi 
' 

commercial recycler or i commercial sanitary 

landfill. 

rial requiring permanent disposal at the representative commercial 

. .  

Key elements of Alternative 3 are surmxumd - below: 

e 

Provide for unrestricted release of materials for recycling, reuse, or 
disposal at a commercial landfill; 

Recycle materials for unrestricted or restricted re1 
recycling vendor, when practicable; 

Dispose of all remediation materials not released fo 
recycling to a representative commercial disposal 
-; 

Further treat materials, where required, to meet the off-site disposal facility's 
WAC; 

Characterize and monitor material where required to support final dis 
selection; and 

D&D any support facilities no longer needed, with disposal off-site 
-~ appropriate. ~- ~ _ _ _ ~ -  __ 
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5.5.3.1 Detailed Description of Alternative 3 

The following description of Alternative 3 is based on a conceptual design. The level of engineering 

detail provides documentation for cost estimating and alternative evaluation purposes. This alternative 

coordination with other FEMP remedial actions to provide support for the disposition 

s, including the OU1 waste shipment facilities. Estimated costs for these elements 

cost or a prorated cost for OU3. If this alternative is selected, the substantive 

design will be finalized during the remedial design phase consistent with the final 
ROD. The key elements of Alternative 3 are described in further detail below. 

Remediation Material Flow 

The major remediatio 

containerization, and 

disposition. These action efforts would occur concurrently with, and would be fully 

integrated with, the interim remedial action. Specifically, the material segregation and 

flow efforts occurring under Alternative 3 are 1) material segregation, 

2) possible further material treatment; and 3) off-site shipping and 

containerization necessary to support the Alternative 3 disposition activities would be carried out as 
part of the interim remedial action. It is anticipated that the interim storage facility would be used for 

storage of Plant 4A, Plant lA, and Plant 

implementation of off-site disposition act 

materials generated prior to the. 

During the ten-year schedule for the OU3 interim remedial action, approximately 7,500,000 ff 
(unbulked) of remediation materials would be transported from the D&D project work mnes to the 

material storage areas or directly to shipment and/or disposal operations. A breakdown of the 

projected dismantlement schedule is provided in the ten-year sch 

Figure 5-1 provides a summary of projected remediation materi 

time frame. Table 5-6 provides a summary of projected dispos 

unbulked volume basis by material category and segregation 

characterization results. It is anticipated that a majority of OU3 remediation materials would meet the 

WAC for the representative commercial disposal facility. A minority volume of OU3 materials will 

be disposed of at the NTS. These materials, Category C .(Process-Related Metals), exceed the 

commercial facility's WAC for LLW and are not expected to be further treated in a 

manner. A volume of 191,OOO ft3 would be wositioned at the NTS. Additionally, a v 

986,000 ft3, consisting of Category E (Concrete) materials and Category I (Miscellanw 

would meet the criteria for unrtktricted-release and therefore, could be shipped to a commercial 
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sanitary landfill for disposal. Consequently approxiniately 6,300, 

unbulked volume, would be dispositioned at. the representative commercial disposal facility. 

ft3, or 86 percent of the total 

Mat+a::i:&.w ......... .... .>.y..... diagrams presented in Appendix E (Section E.6) provide details on configuration, 

pote@al trd-ent, ... ..... . and disposition for each of thk nine material categories. The Alternative 3 cost 
..:.:.:.:.; _.,.. .....A .... 

L.... >:. .:.:.:.;.: ...... . . ::e.:. :a:. 

iviaterid Se~i~gati i~i i .  Contaiiierhttion. and Tiilchg 

Additional treatment and disposition requirements would be identified for 'all material covered by each 

D&D project during 

characterization data, 

D&D project. Some 

material categories. . 

phase. These requirements would be based on the available RIFS 

knowledge, and addition& samplihg perfomed to support a particular 

ative decisions would be made regarding disposition for certain 

The material segregation, containerization, and tracking components of Alternative 3 would be 

identical to Alternative 2, as discussed in Section 5.5.2.1. The container requirement would differ for 
... 

the material destined for disposal at the repres 

container would be used for rail shipment. 

e commercial disposal facility, since a special 

Treatment 

The estimated volumes that may require additional treatment prior to disposition at the representative . 

commercial disposal facility are presented in Table 5-6. 

Off-Site DisDosition 

Under Alternative 3, all materials, except materials with no co 

would be shipped to the representative commercial facility by rail 

transport. Improvements and additions to' the existing rail loading facilities would be necessary to 

support this activity. These improvements are currently scheduled under the OU1 ROD: The 

materials that meet the criteria for unrestricted. release would,be shipped to a c o m e  

landfill by truck. The FEMP could support this activity by using existing on-prope 

facilities. Category C (Process-Related Metals) materials would be shipped, by tru 

ove baseline levels, 

rt or to the NTS by truck 

Off-Si te~~nrestr ic ted~Rel~e~is~s~-- -~s-com~nent-~f -Alte~t ive-3- i s - ident i~- t~- the~off -s i te -  

unrestricted release/disposal activity under Alternative 2. 
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Off-Site Disposal - It is estimated that 6,300,000 ft3 of OU3 remediation materials would be shipped 

to the representative commercial disposal facility by rail, and 191,OOO ft3 would be shipped to the 

NTS by truck over the duration of the D&D program. Off-site shipment to the representative 

osal facility involves packaging the materials in sealed, intermodal transport 

ly with DOE orders and DOT requirements. Internodal containers would be 

ated spine rail cars. Each articulated rail car can hold six internodal containers. It 

28-w train shipments will be required to transport all OU3 materials designated 

for disposal at the commercial facility. It is anticipated that the same number of truck shipments to 

the NTS would be the same as in Alternative 2. 

Off-Site Treatment/D 

release/disposal acti 

This component of Alternative 3 is identical to the off-site unrestricted 

S u ~ ~ o r t  Facilitv Decontamination and Dismantlement 

Any support facilities and structures constructed to support the D D phase and the disposition phase 

would be decontaminated and dismantled when no longer needed to support the remediation effort, in 
accordance with the same proceduies imp1 

anticipated that most of these materials would 

disposal facility. 

. .  
r the former Production Area facilities. It is 

sitioned at the representative commercial 
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TABLE 5-1 

PROJECTED MATERIALS IN INTERIM STORAGE (1995 - 1997) 
GENERATED BY D&D OF ABOVEGRADE ELEMENTS OF PLANT 4A, PLANT lA, 

ANDPLANT 9A 

. .  ,. . , .?,..I 

('1 No Category F materials are co 
Plant 9A. 

ove-grade elements of Plant 4A, Plant lA, 

.... 
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TABLE 5-2 

CONTAINER DESCRIPTIONS AND CAPACITIES 

20’ x 8’ x 6.4’ 

. .. . . 
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TABLE 5-3 

ALTERNATIVE 1 TOTAL MATERIAL VOLUMES 
AND CONTAINER REQUIRJZMENTS 

ed (i.e.. some material/c.ontamer 

Pile dimensions were assumed to be 220’ x 65’ x 20’h. Number of piles was based on bulked volumes. 
All hazardous and mixed wastes will be containerized for storage in accordance with RCRA requirements. 

, Respective box dimensions are presented in Table 5-2. 
An unbulked volume is defined as the volume of a material in its smallest reducible form without continuous 
manipulation. 
Bulked volumes are derived by multiplying corresponding unbulked vo 
factors represent the anticipated increase to the volume of materials as 

(2) 
(3) 
(4) 
(5 )  

(6) 
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(Categories A-3) 
Unbulked Volume (fi?: 9,300.000 
Weight (tons): 454.000 
Tc-99 Source Term (g): 127 

sTc-99 Average Conc @Cilg): 5.2 

t r Screening I 

I I 
1- - - - - - - - w2ly.L - - - - - - - - I 

74.7001 
fTc-99 Source Term (g): 2.31 
ITc-99 Average Conc @iL - - - - - 0.61 -. 

.------- Disposition --------_-- Under 'Unbulked Volume (f?): l,soO.ooO~ 
Removal Action 9 * ;Weight (tons): 

b---------- 

(Excludes C, F, & J) 
Unbulked Volume (fi3: 7.290.000 

7.500.000 Unbulked Volume (fi?: 
Weight (tons): 379.000 
Tc-99 Source Term (g): 125 
Tc-99 Average Conc (pCUg): 6.2 

OU3 Materials Evaluated in FS 
(Categories A- I) 

! 

L--------------------. 
I 
I I 

b - - - - - - - - - -  - - - - - - - - - - (  

.------------------- Adminisaatively ~ iunbulked Volume (6 214.0001 
Dispositioned ;Weight (tons): 4.8001 

1Tc-99 Source Term (g): 7.91 
I 

LTc-99 ---------- Average Conc @i)_ - - - - -2, 

I Material 
I Category C & F I 

Materials Meeting On-Property 
WAC 

Unbulked Volume (I?): 7290,000 
Weight (tons): 375,000 
Tc-99 Source Term (g): 104 
Tc-99 Average Conc (pCi/g): 5 2  

FIGURE 5-5 
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I 
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:Weight (tons): 1351 

I Material Removed as Best 
Management Practice ** I 

1Tc-99 Source Term (g): 45: 

.--_------------_-__ Wnbulked Volume (6: 1.8001 

@*) - - - - - 62001 - - - IF.-F-&Eq: 

DRAFT 

7290.000 

OU3 Materials Suitable for 
On-Property Disposal 

uab~lketi Volume (ft3: 
Weight (tons): ' 375.000 
Tc-99 Source Term (g): 59 
Tc-99 Average Conc @Ci/g): 2.9 
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6.0 DETAILED ANALYSE OF ALTERNATIVES 
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This section presents the detailed analysis of the remedial action alternatives that were identified in 

report. The detailed analysis consists of six subsections. Section 6.1 describes the 

ed analysis and its importance to the CERCLA FS process. Section 6.2 provides 

the remedial alternatives by summafizing each one ami identifymg the elements that 
1 alternatives. Section 6.3 identifies and describes the NCP-required criteria 

2 

3 

4 

5 

6 

7 

used for evaiuating the aitematives. Tie evaiuation of the aitematives is comiuaeci in Section 6.4. 

Section 6.5 offers a wmparative analysis of the alte!rnatives to identify the tradeoffs inherent in 

1 .  

. Finally, section 6.6 describes the irreversib1e.d 

irretrievable commitm ufces inherent in implementing 'ea~h of the alternatives. 

The detailed analysis includes a presentation and assessment of relevant information that provides the . 

basis for selecting an alternative and preparing a ROD. By assessing each alternative accordmg to the 

criteria required by the NCP, the detailed analysis identifies and emphasizes the infomation necessary 
for the .remedy selection process. Carefbl e 

disadvantages facilitates identification of a pre 

. .  
.d on of each alternative's relative advantages and 

alternative in the OU3 PP. 

6.2 NCP CRITERJA FOR EVALUATING REMEDIAL ALTERNATIVES 

Specific statutory requirements for remedial actions are specified under CERCLA. These 
requirements include protection of human health and the environment, compliance with ARARs not 

8 

9 

10 

11 

12 

13 

14 

E- 

16 

17 

18 

19 

20 

excluded by the granting of a US EPA waiver, a preference for 

incorporate treatment as a principal element (to the maximum extent 

not meeting the preference, and cost-effediveness. The nine 23 

alternatives in feasibility studies are identified in the NCP 

the framework for assessing whether remedial alternatives meet the necessary requirements. This 
section provides a summary of the nine criteria and an overview of the approach taken by this RVFS 

to address them. n 

The first two criteria, overall protection of human health and the environment and 

ARARS, are known as threshold criteria. Assessments against these two criteria relate 

either of the two threshold criteria, it cannot be considered a viable option unless a waiver is granted 

21 

22 le) or a justification for 

24 

25 

26 

28 

29 

30 

31 

32 

statutory h i i d i i i i i i  must ~ ~ l ~ ~ ~ ~ ~ ~ e - R O D ~ ~ ~ - ~ ~ t e ~ ~ d ~ - n o t  meet 
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by the US EPA. The next five.criteria are hown as "balancing factors." They are grouped together 

because they represent the primary criteria upon which the detailed analysis is based. Two additional 

criteria, state acceptance and community acceptance, are addressed in the ROD as part of the 

r e s p g p i q q p  ..: .... _,. .>, summary following comment on the RUFS Report and the PP by the public and other ......... s.lde$$#@igure 6-1 shows the &e and the seven 
w.:.: :::.:A> 
.:.:<.> ...A ... ;::3* 

cite& us&& .... this section for the detailed analysis of the remedial alternatives. 
,. .j$$$w,., :.:, ... .. . ,...,.. ., ....... . . 

6.2.1 Overall Protection of Human Health and the Environment 

This evaluation criterion provides an assessment of whether an alternative achieves and maintains 

and the environment against unacceptable short-term and 

with the remedial action objectives established in Section 4. The 

n draws from assessments conducted under other assessment criteria, discussion of overall 

especially long-term 
ARARs not excluded by the granting of a US EPA waiver. The discussion focuses on the manner in 
which identified site risks are e l i i ,  r e d u d ,  or controlled through treatment, engineering, or 

institutional controis. 

ami permanence, short-term effectiveness, and compliance with 

The acceptable risk levels, under CERCLA, 

carcinogens are generally concentration leve 

bound of the ILCR to an individual between 104 to 106. The RAOs previously identified in 
Section 4.1 were developed consistent with this criterion. 

IS of the public for known or suspected 

m e n d  media that represent an upper 

The identified RAOs account for the fact that potential OU3 commbp&- would be reduced 

from current levels by the interim remedial action. The RAOs also &ed .&e rationale that the OU3 
materials in interim storage would be permanently dispositioned, w h i s  . . ... > is Jprimary premise of this 

RI/FS and requirement of the IROD. 

x<*: . 

%$fls&g 

.<<A,: 
&&*$3& 

6.2.2 Comliance with ARARS 

This criterion addresses the attaimnent of promulgated federal and state requirements. A requirement 

is applicable if it is a substantive federal or state environmental protection requiremed &it 52; 

specifically addresses a hazardous substance, pollutant, contaminant 

other circumstances at the site. Even if a requirement is not directly applicable, it may,b&bnsidered 

<*;~<#w~$p,>:<5<~ .*.:.> 
'$ 

, remedial action l&n, Or 

$8 

relevant and appropriate because the situation at the site is similar to those addressed in the 

promulgated federal or state law. "To Be Considered" (TBC) criteria are nonpromulgated advisories 

3 

4 

5 

6 

'I 
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10 

11 

12 
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or guidance that may be used to determine the necessary a e l  of cleanup or. technology required. If a . 

TBC criterion is incorporated into the final ROD, it becomes enforceable, and compliance must be 
1 

2 

' achieved. 3 

riate if it is adequately justified. An ARAR can only be waived with approval from 

ARARs affecting remedial actions under consideration may be categorized according 
to: ij & i a i o n  of &e &on, 2; -he a- q-&.& imG& & 3) *Ac pi5c 

activities necessary to execute the action. Therefore, the corresponding ARARs and TBCs are termed 
, and action-specific. The specific ARARs that apply to the three 

alternatives are desc 

identify the location-, 

eater detail in Appendix C of this report. Tables C-1 through C-3 

-, and action-specific ARARs and TBCs for other FEW OUs, the 

the proposed OU3 remedial action alternatives. Table C 4  

identifies other germane requirements, and Table C-5 provides an expanded discussion of ARARs and 

TBCs associated with the major issues for OU3. 

e 0 

9 

10 

11 

12 

13 

14 

ls 

16 

6.2.3 17 

18 

19 

20 

21 

This criterion evaluates the residual risk to th and the environment after completion of the 

final remedial actions. It is concerned with o which a remedial alternative is capable of 

providing long-term reliability and controls sufficient to confine exposures to human and 
environmental receptors within protective levels. The principal factors addressed include the 

magnitude of residual risk and the adequacy and reliability of controls. Additionally, long-term 

environmental impacts as defined by the NEPA are addressed. Thypbaa&n also includes 
* a s s o p a  with the ability s t h e  &-e to consideration of the degree of mcemmty 

long-term effectiveness and permanence. 
. 

>...J?*. ., u*<:<.5 .v.q< 

.:y<:k A=.: 

".' *<:5 '? e; 
<<.&:s2.:.. 

The OU3 ROD committed that contaminazlt sources would be reduced and contained prior to the 

implementation of the OU3 final remedial action. This reduction and con tahmt  would be 
accomplished through completion of OU3 removal actions, including Safe Shutdown activities, and 

remaining after the completion of these activiti&would 5, \. be associated with any residual contaminants 
x** 

..,<.&A* 

sf; .. S<.... the focus of the remedial alternative analysis d e r  this criterion. 

P 
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6.2.4 Reduction of Toxicitv. Mobility. or Volume Through Treatment 

This criterion reflects the statutory preference for remedial action alternatives containing a principal 

component that further reduces toxicity, mobility, and/or volume of radiological and hazardous 

evaluation considers the extent to which final remedial action process technologies 

and irreversibly fix, transform, immobilize, and/or reduce the volume of waste 
_.._. 

The potential use of representative technologies, identified in Section 4, during the final remedial 

action would be based on the feasibility and the desired decontamination goals that would be attained 

by implementing 
interim remedial 

exceed WAC for off- 

Because of the bitial treatment of materials under the 

as proposed within the alternatives will be limited to materials that 

Each of the action alternatives defined by Section 5 retains an option to use any of the variety of 
available process options in Section 4 to facilitate treatment actions. The decision to utilize a 

representative process option during the final remedial action would be based on the type of 

contamrflant ' and material to be treated, the 

and the costeffectiveness of the potential pr 

material, the required level of treatment, 

6.2.5 Short-Term Effectiveness 

This criterion addresses the potential short-term effects on human health and the environment 

resulting from conducting the activities necessary to implement the final remedial action. This 
short-term risk assessment, presented in detail in Appendix H, ev 

remediation and nonrmediation workers, as well as the public, from 

remedial action through completion of the remedial activities. 

,-tentid risk to 

reparation for the final 

Potential short-term risks to workers include inhalation and direct radiation exposure during packaging 

treatment, transportation, and disposal of OU3 materials. Potential short-term risks to the public 
include exposure to fugitive dust d, radiation emissions during material treatment, off-site 

transportation, and disposal operations. The parameters examined in the short-term &k apessment :.::x, 

for each receptor group (i.e, , workers &id the public) include cumdative noncarcinogeni@azard 

index (HI), the ILCR, physical injury, and death. The alternative analysis also includs,&.,impacts 

of mitigative measures, such as engineering and institutional controls, that are expected to lessen 

gp'fi@=T<% 

<..<.$ 

g$j 

potential risks to workers and the public. 
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The potential short-term impacts to the environment are also presented. Discussions collcerning the 

specific environmental elements that may be adversely affected during the proposed remedial activities 

generally include soil and geology, water quality and hydrology, air quality, biotic resources, 

, socioeconomics, and land use. 

technical and administrative factors affecting implementation of an 
f r i p d v e  & mm&n &e ;vA&fiQ ~f serv$- &  me^& iq&d &iw&g @!mep&c=. 

Technical factors to be assessed include the ease and reliability of initiating construction and 
facility/equipment 

Administrative factors 

agency and regulatory 

storage, and disposal 
applicability or development requirements. 

well as the prospects for implementing any needed future actions. 
inclwie permitting and coordinationrequirements among the lead 

. Service and material considerations include further treatment, 

; equipment and operator availability; and prospective technology 

Where proven technologies are proposed, an assessment of technical feasibility examines the 

performance history of the technologies in direqiqplications, .or considers the expeaxi performance 
,$ <.:.:<:. 

:g<5s.%23&, 
based on similar applications. Uncermm 
monitoring are also addressed. 

. .  . .  . .&&& with construction, and performance 

<.:.:..., ::PA., .:.:<.:.: .:5 
:gL ,VAV, , ,,&& 

The evaluation of administrative feasibility includes a discussion of those actions required to 

&rdinate with regulatory agencies and establish the framework for obtaining necessary approvals 

and permits from other agencies (for off-site locations). A d d i t i o n a l l g H v e s  involving off-site 

transpokon are reviewed to assess the technical and administrative&ib&y %S<Z&?$, of implementing 

interstate transportation and disposal. 

+E$ 

<.:..... x.:.:.: .I ......... :. 
,..a 
.. n.. .. ,....... 
:A:::? *&$&.. 

The availability of services and materials is addressed by analyzing the material components of the 

proposed technologies to determine the locations and quantities of those materials and by reviewing 

process operations to identify special services, operator skills, or training required to readily 

implement the process. 

6.2.7 Cost 
-This-evafuation-cerion-includes-a-p~~on of-costs developed-for-Alt-2-and3-h-Tables 

6-2 and 6 4 ,  respectively. No costs are associated with Alternative 1 since no further action would be 
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taken. The cost estimates include capital costs, staffing and management, operation and maintenance 

( O W  costs, risk budget costs, and the total project cost (see Appendix E for details). Capital costs 

include expenditures for equipment, labor, material, and indirect costs necessary to complete the final 
include administrative, personnel, and post-remediation costs necessary 

eatrnent facilities necessary for the final remedial action. The total cost 

the sum of the capital, staffing, management, O m ,  and risk budget costs for each 

Once the total cost is established, the anticipated annual costs over the established duration are 

Summanzed for each alternative, and a present-worth analysis is conducted on the annual cash flow of 
eachalternative. The 
Management and Bu 
on annual constant- 

entire operation. Net present-worth costs are presented at the alternative cost summary level adjacent 

to the total costs for each alternative. An average discount rate of 4.8 percent has been used for the . 

alternative present-worth analysis. 

worth analysis uses the teal discount rates established by the Office of 

include adjustments for varying interest rates and effects of inflation 
flows, to reflect a lump-sum payment today that would finance the 

Key assumptions were made to establish a 

estimates. These assumptions, along with 

roach to developing the alternative cost 

methods, are described in Appendix E. 

6.2.8 State Acce~tance 

This criterion addresses the key concerns related to the potential remedial alternatives expressed by 

the State of Ohio through the OEPA. A discussion of those conce-w, presented in this report 

but will be incorporated into the ROD following receipt of OEPA co&ents on the RUFS R v r t  and 

the PP. 

::::s; f 

m. * @;yWS$$ 

.>:...; :+:;< ... :..+ :.>...... ,.:.:.:.:.:., 
,,>:<.:.w.w,:, 

6.2.9 Communit~ Acce~tance 

This criterion evaluates issues and concerns the public may have regarding the proposed remedial 

alternatives. As with State acceptance, this criterion will be addressed within the responsiveness 
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6.3 INDIVIDUAL ANALYSIS OF AL'IERNATIVES 

6.3.1 Alternative 1 - No Further Action 0 
er Action alternative is included, as required by the NCP [4OCFFt 300.43o(e))(6)], to 

line for comparison with Alternatives 2 and 3. The No Further Action alternative 
further OU3 remedial activity occurs after the completion of the interim remedial 

er this alternative, the OU3 materials would remain in an "as is" condition, based upon 
the inrerim materiai storage ix.e&c~ betai.ld Section 5.5.1 of *a iqmfi. Xiis axiiii~~z wail6 

consist of a majority of OU3 interim-remedial-adion-generated materials remaining in indefinite 

storage on FEMP pr 

material containment, 

. Under this alternative, no further implementation of any additional OU3 

, treatment, or disposition actions would be initiated. 

This alternative w 
controls to reduce the pbtential for exposure to the public and the environment (e.g., fencing, deed 

restrictions, etc.). However, monitoring and institutional controls implemented under the OU2 ROD 
and proposed in the draft OU5 ROD would be implemented. 

e for ongoing e n v i r o d  monitoring or for passive institutional 

As indicated in the IROD, the DOE and EPA 

interim remedial action would not remain in 

eed that OU3 materials generated during the 

e for an indefinite time period. This 

1 

2 

3 

4 

5 

6 

7 

1 

9 

10 

11 

12 

13 

14 

Is 

16 

17 

18 

19 

agreement requires action to safely and permanently dispose OU3 materials under the ROD for final m 

remedial action. Thus, the No Further Action alternative cannot be selected as the appropriate final 21 

remedial alternative. However, this alternative will be retained throughout the detailed analysis of 

alternatives to establish a baseline for evaluation of the other prop0 es. 

6.3.1.1 Overall Protection of Human Health and the Environment 

The No Further Action alternative would not be protective of 

Although a long-term human health risk assessment was not performed for this alternative, it is 
anticipated that the potential risk levels from leaving the materials in place would exceed the generally 

accepted ILCR range of lo-" to 106 for carcinogens. Based upon the modeled gamma dose rates for 

th and the environment. 

,... ..,......, .... Y .... ...A .... .. , I ....,...-*. .. ..-,. ;:s< 

the various Containers and piles provided in Table H.3-11 of this report, a trespasser,rwh@podd ......... 
y*:s 

spend four hours per week over 30 years scavaging from the piles and containers, wuld *ive an 

estimated external radiation dose of approximately 3,000 mrem. Using the EPA risk CQeffiCient of 
*: 

- 7 ; 6 - ~ ~ 1 0 ' - ~ k f ~ ~ - t h i s - w o u I d  result in-a-Carcinogenic risk-in the-103-range. 
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In addition, the No Further Action alternative would not be protective of the environment. Potential 

residual contamination could become mobile due to mechanical actions resulting from the natural 

elements. Residual commimnts could enter the local environment via stormwater runoff or by 

due to the deterioration of the OU3 materials stored outdoors for an extended 

3 

4 

5 

6 

6.31.2 Comliance with ARARs 7 

The No Further Action alte&ve is not expected to meet certain ARARs for OU3. With no further 

action, potential further release of contaminants could result in exceedance of airborne emissions 

limits for radionuclides under 40 CFR 61, Subparts H and Q, and exposure limits to the public 

established under DO 5400.5. Release of residual radiological, organic, and inorganic 

contarmnants the State of Ohio water quality standards (OAC 3745-1) for receiving 

surfacewaters. D Maximum Contaminant Levels (MCLs) and Maximum Contaminant 

Level Goals (MCLGs) could also be exceeded in the long term if the released material were to 

continue to migate into the Great Miami Aquifer. The potential continued presence of organic and 
inorganic coxmminam could also violate storage and disposal requirements as set forth in RCRA and 

Toxic Substances Control Act (TSCA) regul 

respectively). 

CFR 268.41 and 40 CFR 761.125, 

6.3.1.3 Long-Term Effectiveness and Permanence 

The long-term presence of the materials generated during the OU3 interim remedial action could pose 

risks to the environment and the public. The risks could derive from residual Contamination 

becoming mobile due to the deterioration of the OU3 materials. 

by mechanical actions generated by the natural elements. Mobile res 

migrate to the surrounding environment. 

on would be caused 
ntamimm could then 

Risks to the public could be generated by direct exposure of a trespasser to radiological Contaminant. 

The trespasser could gain access to the materials after all  institutional measures have been removed 

upon completion.of the OUS remedial action. . 

AdfXWX and Reliabilitv of Controls 
b:. . The No Further Action altemarive would provide no additional controls for residual co- on. 

Therefore, the No Further Action alternative would not reduce residual risks. Deterioration of 
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proposed storage configurarions (Le., piles) would be expected to increase the Concentration of 

residual contaminants in surface water and soils, thereby affecting adjacent biotic resources. 

4 

5 

6 

7 

the No Further Action alternative would not be protective of the environment in the 

, piles, and the contamhated media, could increase c o m  

it is not protective against potential exposure to the OU3 materials. The long-term 

ieveis in che &rear Miami Aquifer, the on-propeq perched. groundwater mne, the surface w&r aid a 

sediment, the 100- and 500-year floodplain of Paddys Run, and wetland areas within OU3. Sloan's 9 

crayfish ( 
iphabit Paddys Run, 
Further Action alte 

species included on the state's list of threatened species, is found to 

be adversely affected by conditions within the study area under the No 

6.3.1.4 Reduction of Toxicitv. Mobilitv. or Volume Throwh Treatment 

Since no treatment would OCCUT subsequent to the interim remedial action, no additional reduction of 

toxicity, mobility, or volume through treatment would be achieved. 
. .  . .  

6.3.1.5 Short-Term Effectiveness . 

Because no action would occur under this ere is no action period to assess potential 

impacts to human health and the environment. It is expected that there would be no short-term 

impact. 

+?<@.qm$si;. 
y I.. .... ....... . .....,... 

6.3.1.6 hrdementabilitv 

Since no finai remediation would take place under the No Further A&n s:?@$<b.&.>*s alternative, no difficulties or 

've, materials, and 

seMces implementability do not require examinati on. 

mEMes with e a  feasibility are to A& 
.:*:.:.: 

mvr)*.,>. 
w.#?2:.. 
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6.3.1.7 28 

There would be no costs associated with implementation of the No Further Action alternative. 29 

30 

31 

32 

33- 

6.3.2 Alternative 2 - Selected Material Treatment. On-prODertv DisDosal. and Off-Site Dbosition 

Alternative 2 is the only remedial action alternative considered under this RVFS that co&lates 

plX53iR5tof OU3~~onmarenals-into-an-on-property disposal facility3'bh atternatme would 
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result in a majority of OU3 materials generated during the interim remedial action being dispositioned 

in the on-property facility, provided WAC are. met. 

Mate&k&at have been classified as Category C (Proass-Related Metals) and Category F Brick) 

bennministrah. 'vely dispositioned off-site under this alternative. Category F ,%rick) 

be dispositioned at the representative commercial disposal facility. A portion of these 

e been identified as mixed waste, and would require treatment (i.e., encapsulation or 

solidification) to meet LDR requirements. Category C (Process-Related Metals) materials are 

expected to exceed WAC at the representative commercial disposal facility because of anticipated 

uranium and thorium 

will be dispositioned 

contained within the Category C materials. Thus, these materials 

Furthermore, a porti ory E (Concrete) materials will be removed so that the allowable 

mass of technetium-99 will be met (see Section 5.5.2.1). This material will betransported to the 

representative commercial disposal facility for final disposition. All remaining remediation OU3 

materials will be placed in the on-property disposal facility. 

Alternative 2 mate- volume projections p Table 6-1 were based upon an evaluation of 

available data that were compiled and eval OIIS 2 and 3 Of this repOa:, 

6.3.2.1 Overall Protection of Human Health and the Environment 

Alternative 2 would meet the RAOs for OU3 and would be protective of human health and the 

'on of this alternative would prevent dir-to A,..... potentially environment. Implementatl 
ed OU3 materials by either placing the materials in an on-fkpxty disposal facility or contamlnat 

removing the materials from the site. Implementation of Alternative @wodd m: mitigate the potential 

migration of contaminants from the OU3 materials to the sunoundi6~~nvironmental media. 

Additionally, worker exposure to direzt radiation above protective levels would be prevented 

throughout the final disposition activities through the use of personal protective equipment and 

personnel monitoring. 

.,,.... 

& $ & %  

?,<., 

sediments from the OU5 and OU2 remedial actions to reduce risks to off-site residentS.,,&hs 

alternative would employ conservative design considerations from other engineered disposal facilities 

including Uranium Mill Tailing Remediation Control Act standards and RCRA regulations to ensure 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 
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the long-term performance of the disposal facility. These standards would require the use of 

multilayered capping and lining systems, the development of contaminant- and material-specific 

WAC, and use of a design which ensures protectiveness for a minimum of 200 years to a maximum 

of I@Xkyeap. These design considerations would supplement the naaual wmhment capabilities of 

1 

2 

3 

4 

5 

.,.._. <.;.<.;. ......... < ,:,:.:. v:<<.:. 

::s:: the 6$sting’&e 3,: geology to ensure the long-term performance of the disposal system. Further detailed 
__.. 

8 

9 

10 

I1 

I2 

13 

14 

Is 

Following implementation of Alternative 2, institutional controls would be maintained by OU2 and 

OU5 for the disposal to ensure contiwed protection of human health and the environment. 

for the dtsposal facility area would include umtinued federal 

ownership of that po e FBMP to preclude homesteading, intrusive actions, or facility 

Institutional controls 

degradation; deed 

prevent unauthorized access or use of the land. 

passive access controls (e.g., fencing) around the facility to 

6.3.2.2 Comliance with ARARs 16 

Alternative 2 would comply with all ARARs ex-! ,.:.: .... :+: those excluded upon receipt of a waiver from the . 17 

18 

19 

.... . . . . . 
US EPA for State of Ohio solid waste disposal,&&y siting requirkem. To be granted the 

..px<:<<:yG&. 

waivers, the FEMP would be required to ad* an &&mering design for the facility which would, . 
fi;:,x::.:.. ,,:*>:<s:* 

when coupled with existing site geologic conditions, anain a standard of performance that is m 

equivalent to that required under State of Ohio solid waste disposal facility siting requirements. 21 

P 

Chemical-SDecific ARARs 

Alternative 2 would comply with all chemical-specific ARARs and 
co ntambkd material meeting the on-property disposal facility WA 

manner that mhhizes the potential release of co- 
and cap design (see Appendix G) would minimi7e infiltration of water into the waste materials and 
minimize any radon and penetrating radiation emissions. Materials exceding the on-property 

disposal facility WAC would be dispositioned at the representative commercial disposal facility or at 

the NTS. 

be disposed of in a 

for remedial actions by using covered Fugitive airborne emissions would be mumuzed 

and/oTdiSt suppression, as necessary;-during~OU3-~11ateM-~rtation to~and-placement-m~the 

. .  . 

on-propelty facility. 

P 

24 

25 

26 

n 
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Any storm runoff waters associated with the final remediation action would be treated at the 

on-property AWWT facility to meet the Ohio Water Quality Standards ARARs (Appendix C, Table 

C-1), as described in the draft OU5 ROD. 

odd meet all principal locatiOn-specific ARARs discussed in Table C-2 of 

C, except those excluded by US EPA waivers for two State of Ohio solid waste disposal 

facility siting resmctions. These restrictions prohibit the siting of disposal facilities over: 1) sole- 

source aquifers designated under the Safe Drinking Water Act; and 2) aquifers capable of providing 

100 gallons per minute 

hydrogeologic conditi 

criteria for both the s 

based on the prot of the native geologic materials alone, waivers are required for the 

disposal of OU3 materials in the on-property disposal facility in consideration of engineering controls 
to be employed. Appendix C of this report provides details for the request of the required waivers. 

or more of sustained yield for w v t i v e  use. Since the 

e FEMP described in the draft OU5 ROD indicate that the exemption 

aquifer and the 100-gpm aquifer siting restrictions m o t  be met 

Alternative 2 would comply with .d'iocation-&c ,.< :.:.:.:.. ARARs for floodplains, wetlands, endangered 

species, and historical preservation. These ARA&&ould be met since the scope of Alternative 2 
activities does not include the construction of$ew, &+e expansion of current, on-property interim 

storage facilities. 

. 
,<y .. .... .... 

,@m$*&$j$, 

z:.<:.**. U.V..,d ,,,, 

Action-Smcific ARARs 

Alternative 2 would meet the action-specific ARARS (Appendix C, T+bk&-$). Since remediation of 

the FEW will generate LLW, solid waste, hazardous waste, and PC& was&, the on-property 

disposal facility would be designed and umstructed to accommodate t& &e of waste types. The 

.vi,... .... y.:.:.:. 

:*$<asss@;; 

..,$X. 

action-specific' ARARs in Appendix of the ou2 FS ideM&&e requirements for *e design 

of the on-property disposal facility (DOE 19950. These requiremenrs were incorporated into the 

Alternative 2 definition discussed in Section 5 of this report. ARARs that would be met by OU3 

include EPA requirements in 40 CFR 192.02(a). These requirements stipulate that a disposal facility 
p * ? q p > x g  

& 
for uranium mill tailings must be designed to protect groundwater and be effective for up$$@ 1;oOO 

Fgf 
$ 5  
3::::: zz,: 
..$,<. years, to the extent reasonably achievable, and in any case, for at least 200 years. 

J&,, 
>,,,.+:-a 

DOE Order 5820.2A sets performance objectives Stating that a LLW disposal site must be protective 

of public health and s a f q ,  prowaive of the environmeni and protective of groundwater resources 

3 .  

4 .  

5 

6 

'I 

a 
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from releases of radioactivity. By meeting the DOE requirements, this disposal facility would also 

satisfy the less-stringent Ohio Revised Code .(ORC), RCRA, and TSCA engineering design criteria for 
the disposal of solid and hazardous wastes. 

1 

2 

3 

Subti& :.:.:.:.:. C C&MU ..,>:.:.:.. provisions for on-property disposal of OU3 materials as remediation waste. Under 6 

1 
<&..&.>>+$.:w ' 

this strategy, the on-property WAC would have to be met so that the waste could be placed in an 

on-property disposai faciiity in iieu of meeting LD%. Mi storage, management, awi maaiiesfing 

requirements for listed and characteristic waste would comply with RCRA requirements found in 
8 

9 

40 CFR Parts 261, 262, and 265, and in the Ohio authorized hazardous waste program. 10 

11 

12 

13 

14 

IS 

. .  e 2 for contain@ the residual contammt~ on 
remaining on OU3 materials after the interim remedial adion would depend primarily on the physical 

integrity of the on-property disposal facility. The facility will be designed to emwe protectiveness 

for a minimum of 200 years to a maximum goal of l,O00 years. However, some degree of 

uncertainty concerning the ability of the federal giwernment to maintain long-term (i.e.,'up to 1,000 

years) institutional cokols and the long-term perfdbmce of the engineered system does exist. 

16 

17 

18 

19 

.:.$!E$:, ,g .*,.> 

g>y<:5:&jEj>. 

However, based on available engineering data[d &uter .,.fi::.ws.;. modeling, the long-term effectiveness . 

0 
and permanence of the disposal facility would be supported. m 

Adeauacv and Reliabilitv of Controls 
21 

22 

Based on current OU2 designs, the on-property disposal facility w 
construction materials to provide protection to the public and the 

contamhation on materials and soils placed in the facility. Similarly 

used for U W  disposal under DOE and Nuclear Regulatory 
discussed in the OU2 Re-Design Investigation Report, the disposal facility will be located at a 

disposal facility would extend to the south for approximately 4,300 feet, and would be approximately 

ven technologies and 

systems are currently 

P 

2L1 

2s 

26 

t7 

programs at other sites. As 

minimum of 300 feet from the FEMP property boundary in the northeast comer of the site. The m 

29 

30 

31 

32 

800 feet wide. This area is located away from Paddys Run and the floodplain to 

potential for erosion induced by surface water. The bottom of the f a c i i  liner 

five feet below existing grade, which is well above the Great Miami Aquifer water table 

locatlon.OU3matenalsandcontarmnated-sooiOU5-~~ OU2-w~d~k-placed-at-or-above B- 

. .  
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existing grade to preclude the potential for the material to come into contact with the perched water 

system. See Figure 6-2 for a conceptual schematic drawing of the faciiity cap and liner. 
. .  

3 

4 

5 

6 

7 

on materials and soils have been placed into the disposal facility, active 

of the disposal facility would be performed according to the OU2 ROD 

of the facility, would last for 30 years past the completion date of the 

US ROD. The monitoring, which is anticipated to include groundwater monitoring 

OUS groundwater extraction and treatment phase. 

The potential for loss of facility integrity at a future point in time following this active maintenance 

period was incorporat 

completed for the 0 
presence of hypoth ks considered through Monte Carlo simulations, there is an 80 

percent likelihood that the disposal facility wuld protect the Great Miami Aquifer for a 1,OOO year 

e conservativeness of the facility design and the WAC. Modeling runs 
e performance of the disposal facility demonstrated that even in the 

performance period. 

The disposal facility boundaries would be de 

restrictions would be implemented to restrict 
long-term reliability of deed restrictions is 
design incorporates features that would 

These features include a stone layer to prevent erosion. This layer would also minimize the potential 

for intrusion through excavation. Furthermore, the entire cap design includes a 36-inch cobble biotic 

barxiex followed by a 12-inch layer of pea gravel (see Figure 6-2 fo cofthecap). These 

layers would discourage the potential installation of wells. The cove 

with fencing, signs, and markers. Deed 

future use of the disposal area. However, the 

r this reason, the current disposal facility 

of p o t d  future intrusion by the public. 

e cobbles (6 inches of . 

sand, 21 inches of common soil, and 6 inches of topsoil) would growth of indigenous 

grasses but is insuffiicient to support farming for an extended pe 

hypothetical future intruder would result in a risk potential comparable to that already considered for 

a trespasser. 

<:<:@7qgm5:$<? 
The OU3 materials that exceed the WAC for the on-property disposal facility would & tf@sp&ed to 

a representative commercial disposal facility or to the NTS. The off-site facilities would TZ.5 % 
@ 

responsible for the adequacy and reliability of the long-term monitoring and maintenanceiWvities for 

these materials. 
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Soil and Geology The FEW soil and geology would not 'be disrupted by the implementation of 

Alternative 2 for the on-property disposal of OU3 materials. 

ely 0.4 acres of soil at the representative commercial dxposal facility would be 4 

5 

6 

7 

for disposal of OU3 materials. 

ximatcly 2.5 acres of soil at the NTS would be permanently disturbed for the disposal of 

Gtegory C ~?)rocess M&j &now- mrs m y  & q-&-& far smew 0 

disposal. The geology of the NTS has been determined suitable for the disposal of LLW 
(DOE 1991). 10 

The disposition of unr 

9 

11 

12 

sanitary landfill. +' 13 

release materials would Sect up to 13 acres of soil at a Commercial 

14 

Is 

16 

Water oualitv and Hvdrologv The disposition of OU3 materials in the on-property facility is not . 

expected to adversely affect water quality at the FEMP. A long-term groundwater monitoring plan 

would'be implemented by OU5 to ensure the of the on-property disposal facility. The 17 

18 

of the disposal facility. 19 

. on-property disposal facility would be active1 maintained for 30 ye& past the closure 

-@- 

The disposal of OU3 materials at the representative commercial disposal facility is not expected to 

affect water quality or hydrology. The prevailing arid climate affects the surface water regime. The 

facility lies within the Great Salt Lake Drainage Basin, with the clo water body 23 miles 

away. Any long-term impacts to nearby surface water bodies are e obeminimal. Deptbsto 

groundwater beneath &e dsposal facility vary from 20 to 30 feet. 

Class III aquifer due to extremely high total dissolved solids. 

groundwater is small, the velocity of groundwater movement away from the site is limited to a 

maximum of 0.6 feet per year (DOE 1984). The design of the disposal facility and the high 

evapotranspiration rate characterized in the area would also reduce the potential for contaminant 

transport. 

ater aquifer is a 

hydraulic gradient in the 

No impacts to the water @ty or hydrology due to the dhposal of OU3 materials at 
e ~ ~ , T h e ~ N T S - c ~ e ~ o n - ~ ~ ~ - ~  @ouridwater d m - v a r y  from-5 15-feet to more 

than 2,000 ft. Groundwater movement in the saturated and unsaturated zones is slow, and thus 

m 
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creates a low potential for radiological transport to off-site areas. No continuously flowing streams 

are present at the NTS. Stream beds carry water only during unusually intense or persistent rains. 

Rainfall, averaging six inches per year, infiltrates quickly into the moistwedeficient soil. 

are many times higher than precipitation rates. These parameters, coupled with 

, would minimize long-term impacts to water quality. 

r quality or hydrology are expected at the commercial sanitary landfill. 

Groundwater monitoring plans would be implemented, by the facility, to ensure the containment 

perfOrmanCe. 

AirOuality Thelong 

source of potential 

facility. 

acts on air quality at all disposal facilities would be minor, since the 

leases from OU3 would be contained within the on-property disposal 

Biotic Resources Long-term impacts to biotic resources at the FEMP would be positive as a result of 

co- * removal and disposition, and would thus result in reduced exposure to FEMP 
co-. 

Up to approximately 0.4 acres of the exis 

attendant habitat at the representative commercial disposal facility would be dsplaced or disturbed as 
a result of the implementation of Alternative 2. This type of plant community is neither unique or 

particularly valuable as a biotic resource. The flora or fauna in the potentially disturbed area are 

ty (ShadscaleGray Molly) and its 

neither endangered nor threatened. '5%: 

$8 .i 
%* ,,..... *..&$ 3 ....................... . . 

The NTS is sparsely vegetated with various desert shrubs. There are$$ppro&ely A.... . 711 types of 
. ... . . 

vascular plants within or near the boundaries of the NTS (DOE lMJ."Several mammal species on 
the NTS (e.g., feral horses, burros, mountain lions, and kit foxes) have been placed on the protected 

classification list by the State of Nevada. The desert tortoise (Gopherus agassiziil') is federally listed 
as a threatened species and is present in some areas of the NTS. Disposal activities, however, are not 

gywxz;9;v5q: 
expected to adversely affect the habitat of the desert tortoise or displace any other specie$& the NTS. 

:?$; 
<<<:A 
<.....< :.:.:.:.: 
......... 
_,. . . ..+ 

Biotic resources are not expected to be affected at the commercial sanitary landfill. .,&L 
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Wetlands and FloodDlains A wetlands delineation for the FEMP was c o n d u d  in December 1992 

(Ebasco Environmental 1993) and approved by the U.S. Army Corps of Engineers, Louisville 

District, in August 1993. The delineation identified 27 acres of palustrine forested wetlands, seven 

e ditcldswales, and two acres of isolated persistent emergent and scrub/shrub 

roperty wetland area would not be a f € d  by the Alternative 2 activities. Impacts 

1 

2 

3 

4 

5 

6 

7 

Wyear floodplain of Paddys Run are not e-. 

iuo w e r i d  or fioocipiains exist w i k  the disposai areas of either the representative commerciai 

disposal facility, the NTS, or the commercial sanitary landfill. 

8 

9 

. . xx : :<<~p~x+*  
.A,.. I ..... )..' socioeconomics and y ='::\.. 

Land ......... ..:.:.:.:. Minor long-term social and economic impads would be expected with 
@;;..,;<.:.&y 

the implementation of ddttkptive 2. The Counties within proximity to the FEMP, and those most 

likely to be affected bpem&d activity decisions, have been grouped into a 13county region 
@j, Yg&.. 

referred to as the Consolidated Metropolitan Statistical Area (CMSA). 
Brown, Butler, Clermont, Hamilton, and Warren Counties in Ohio; Boone, Campbell, GaUatin, Grant, 

The CMSA consists of 14 

Is 

16 Kenton, and Pendleton Counties in Kentucky; and Dearborn and Ohio counties in Indiana. Excluding 

13-county region, excluding off-site transportation and disposal costs, minor increases to the collective 

wealth of the CMSA would be expected. 

implementation of Alternative 2 would be minor. Due to the limited quantity of materials to be 
dispositioned off-site, limited economic impacts are expected from disposal costs paid by the FEMP at 
any locations. ,Minimal land uie impacts are expected from either the rep- 've commercial 
disposal facility or the NTS, due to their remote locations in rural areas. The r e p r e s e e  :.:.:.:.: .3 

commercial disposal facility is located within a 10-square-mile area designated as a & waste 

$ ~ A > * ? & y ~ ~ : ~ .  - . .  . .  . .. 7. 

..,..I 

.:.* 
mne and the NTS is located a 1,350 square d e  area with a primary land us4 & l a  

-w.wTmw(sinbl 95 ~ ) a n a ~ I ; I ; W - d i s p 6 s a l , T ~ ~ ~ l ~ ~ w - o ~ ~ - ~ ~ e  

minimal land use impacts due to its current use as the local landfill for the Greater Cincinnati area. 
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Cultural Resources Cultural resources at or near the FEMP are not expected to be adversely affected 
due to remedial activities associated with Alternative 2. However, if cultural resources at or near the 

FEMP are af€ected by the remedial activities, then the resources will be managed under one of two 
' 

agreements between DOE, the Advisory Council on Historic Preservation, and the 

exvation Office (OHPO). These agreements will provide an alternative means of 

Sections 106 and 110 of the National Historic Preservation Act (NHPA) so that 

impacts to cultural resources due to response actions and/or associated activities performed at the 

FEMP may be mitigated appropriately. 

No events of historical cane have occurred at the representative commercial disposal facility. 

. .Adtural'resource 

Environmental Res 

identified at the 

requirements of the NHPA, the American Indian Religious Freedom Act (AIRFA), and the Native 

the facility was performed in August 1981 by the Archaeological 

ration (DOE 1984). No cultural or historical resource sites were 

resources at the NTS would be managed wnsktently with the 

' American Grave Protection and Repatriation Act (NAGPRA). No cultural resources would be 

affected at the commefcial~sanitary landtill. 
p< . ,:t;., 

. . . .:.:a, .:...:.::, 

. .  
<..... . . .. ..... :.:.:. ,... ._ ,.:.. i . 

6.3.2.4 Reduction of Toxicitv, Mobilitv. or V&w& Through Treatment 
,$~<,&q$., 

Alternative 2 would provide limited, additiod &:::::.:., &n of residual toxicity, mobility, or volume of 

co ntaminated OU3 ma&erials through treatment. The limited scope of additional treatment of OU3 

materials and the preference for using engineering and institutional wntrols was discussed in Section 

4 of this report. As discussed in Section 4, the majority of treatment of OU3 materials will OCCUT 

during the interim remedial action. It is anticipated that the majority&.Q!Ja ,,<.:.s <:.: materials would be 
dispositioned in the on-property disposal facility by meeting the estabkhed g$$$<<%$$ &AC. However, those 

materials that would not meet WAC for the on-property disposal fac& wodd be shipped off-site to 

the representative commercial disposal facility or the NTS. If these materials do not meet the 

commercial facility WAC, treatment to meet the WAC would be applied to allow disposal. 

Approximately 11,600 ft? of material is classified,as potential mixed wastes would require treatment 

'Qy 
<<.<&.<., 

(solidification of encapsulation) to meet LDR requirments.. 

6.3.2.5 Short-Term Effectiveness 
5 ,  . . . 

The short-term risks associated with Alternative 2 to members of the comrmmity wouldltfii- 

through a combination of engineering (e.g., dust suppression and physical barriers) and administrative 

controls (e.g., fencing and security). A remedial action risk assessment was wnduaed to assess the 
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potential short-term risk associated with the implementation of Alternative 2 and is included in 
Append~x H. 

CR to a hypothetical receptor, representing an adult member of the public near the 

s during remedial actions, is 1.9 x 106 for 

noncarcinogenic hazard index for an off- 
site c u d  from i&z!&io~ of resqmded tmicadc is 0.m. This receptor is assumed to be located at 

the FEMP fenceline downwind from the on-property disposal faciliy. Carcinogenic risks to this 

receptor from exte 

site would be lower 

estimated in the 1P 

be overstimated by 

concrete materials would be subject to resuspension, when actually dust suppression measures would 

be used. 

ion were screened out as insignificant because the dose rates received off- 

ived by a receptor in the Administrative Area of the site, which is 
during remediation. The risk from inhalation of radionuclides may 

y two orders of magnitude because of the assumption that all 

Risk to the public along the transportation rout 

The ILCR calculated for an individual along 

radiation is 3.1 x lo9. Because none of the 

that in the event of an accident, clean-up would be quick and efficient, and minimal exposure other 

than direct radiation would result. 

e off-site facilities are expected to be minimal. 

during incident-free transportation from direct 
ing shipped off-site are liquid, it is expected 

Protection of Workers During Remedial Actions 

This alternative is expected to be protective of human health based o 
contaminant cOIlcentfatioIlS and maximum transportation scenario 

bounding estimate, it is estimated that a remediation worker would 

from direct radiation, which is less than the annual routine condition limit of 5,ooO mrem and 
admlnlstrative control limit of 2,000 mrem as stipulated in DOE Order 5480.4. The total ILCRs for 

the remediation worker are estimated at 2.8 x lo3 for radionuclides and 9.8 x lo’ fo 

Noncarcinogenic effects are estimated to result in an HI of 0.14. These estimates do 

protective administrative and engineering controls that will be utilizd during remediatio 

ons using the maximum 

ed on a conservative 

e armual doses of 360 mrem 

. .  

-The-anmlnl-dose-to-a-nonremediation-worker-~-consi~ly-lower,~O.Ol 1-mrem-due-to-a-distance of 

approximately 300 meters from the medial activities. The total ILCRs for a nomemediation worker 
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are estimated at 6.6 x for radionuclides and 6.0 x lo7 for chemicals. The cumulative 

noncarcinogenic effect (HI) is 0.0025 for a nonremediation worker. Carcinogenic and 

noncarcinogenic risks for remediation workers are within Occupational Safety and Health 

(OSHA) and DOE regulatory guidelines for occupational exposures. Through the use 

controls, health and safety procedures, and the standard practice of keeping exposures 

ly achievable (ALARA), worker doses would be maintained at or below the 
DO$ administrative contro~ level of 2,000 mrdyear .  

The cumulative dose for a maximally exposed individual transportation worker is estimated at 2,200 

mrem over the duration of the ten-year project. This estimate is based on the maximum exposure 

received while 

this cumulative indivi 

level of risk is w i t b  

ends to an off-site disposal facility. Using the EPA risk caefficient, 

e results in an ILCR of 1.7 x lo3 for a transportation worker. This 
ent of Transportation (DOT) guidelines for transportation workers. 

The cumulative dose for a maximaUy exposed individual material handler at an off-site @sal 

facility is estimated at 2,300 mrem over the duration of the project. This estimate is based on the 

maximum exposure received by off-lo 

1.8 x 104 has been estimated for an indivi 

at an off-site facility. An ILCR of 

Mechanical hazards (industrial acc 
less than one fatality and approximately 15 injuries. Mechanical hazards during transportation are 

expected to result in no injuries and no fatalities to both members of the public and transportation 
workers combined. This is based upon the estimated number of 

for Alternative 2 may result in 

.fatalities from 
transportation which fall below 0.17. 

W' /..* 
. .<p.., ..... >>& 

k'.,' 

.:.:..<,A+,.. ..... '..+, 
@: ' .$ 

& 3 ....... ; :.:.>:.: 
,I 

YX{LA% Short-Term Environmental ImDacts 

The following subsections identify the short-term environmental impacts that are associated with 

implementing Alternative 2. 

. . .  . p%yyJ>x;~; 
Soil and Geology Soil and geology are not expected to be disturbed since construction am€ :.:.:.:< ex&vation 

activities are outside the scope of the OU3 FS. These activities will be facilitated under & ....,... scope of 
<.>:... p;j 

the draft OU5 ROD (DOE 199%). .,.... *#$;,. 
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No short-term impacts to soil and geology are expected at the representative commercial disposal 
facility the NTS, and the commercial sanitary landfill. It is anticipated that OU3 materials would be 
dispositioned in existing -sal cells at these facilities. 

No impacts to the FEMP water quality and hydrology are expected. 

rmwater collection and treatment system would address any waters that came in 
contact with OU3 materials during the final remedial action. 

Impacts to water quality and hydrology at the representative commercial disposai facility would be 
minor. No surface water exists within 23 miles of the representative commercial facility; thus, no 
impact to surface wat 

domestic use because alienation. 

ed. The groundwater is unsuitable for human consumption or 

No short-term impacts to the water quality or hydrology at the NTS due to the disposal of OU3 

materials is expected. No continuously flowing streams are present at the NTS. Stream beds carry 
water only during unusually intense or persistent rains. 

No short-term impacts to water quality or hy 

due to appropriate leachate collection and w 
e expected at the commefcial sauitary landfill 

Systems. 
.*&.,A ?.&s. . 

Air Ouality Activities that could affect air quality include on-property transport of waste materials 

and operation of heavy equipment. With appropriate material hadling methods and’dust suppression 

and containment contingencies, imp- to air quality would be ~ h d 3 a s e o u s  ..... emissions from 

monitoring that is specific to the final remedial action would be used #$ d& any airborne emissions 

that may result from the remedial activities. 

$ equipment operation be a. The current FEMp v p l m  
$s;m<.:.> :**, 
....... /. <.:.:.:.: ,,.+::.:**.:.. . . . ,. n.. . 

Disposal of materials at the representative commercial disposal facility, the NTS, and the commercial 

Sanitary landfill would not result in major air quality impacts. Minor inwe in fugitive dust due to - - -  - 
*:.y.:.y,q. , ,.:. A.,. , ,.... .... .,.,. 1.. 

equipment operation may be experienced. Engineering controls and ongoing monitoring &titivi&es !:%% 
.... ..... .... :.:.:.:< <*.s.: a$ 

y&&,, 

......., ........ . .... .... 
would be used to control air quality impacts. 

:.:.::::: .:.:...< 
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Biotic Resources Limited short-term impacts to biotic resources could occur from airborne deposition 

of w- , but are expected to be mmlml-ren through the use of engineering controls. 
Displacement of wildlife resulting from noise related activities would also be minimal. 

. .  . 

acts to biotic resources are expected at the representative commercial disposal 

S, and at the commercial sanitary landfill. 
.. . 

Wetlands and FloodDlains No short-term impacts to the wetlands and floodplains at or near the 

FEh4P are anticipated. No short-term impacts would OCCUT to the wetlands and floodplains 

since no wetland or floodplain areas exist at the representative 

commercial disposal e NTS, or the commercial sanitary landfill. 

Minor socioeconomic impacts would be expected with the 

implementation of Alternative 2. To better assess short-term impacts, it is assumed all resources 

needed to implement Alternative 2, excluding off-site transportation and off-site aisposal costs, would 

be purchased within the CMSA. Rather than addressing each individual county and the resources 

they are capable of supplying, each county’s and private expemhtures were combined, for a 

collective wealth for the CMSA of approximat ,OOo,OOO for fiscal year 1993 to 1994. The 

estimated total cost benefit to the CMSA of 
collective wealth of the CMSA would increase less than one percent annually over ten years, 

excluding the wst of off-site disposal and assuming the 1995 value of the dollar. Consequently, 

positive economic impacts would result from the i.mplementation of Alternative 2. 

Alternative 2 would be $77,000,000. The 

.q;~7.$.W3y&$ .* :... 

2$3$$...:::s 

....... ... 
Z...Y 

Other issues that merit discussion related to socioeconomic impacts a@no&and transportation (see 

~ppendix J). Because of the extensive nature of on-property trmspohod ,=< some increase in noise 

levels in areas immediately adjacent to the FEMP may occur. In adiEfion, traffic levels are expected 

to remain constant on local roads. 

, . ,$;z::.., 

Short-term noise and land-use impacts to the representative commercial disposal facility, the NTS and- 
the commercial sanitary landfill are expected to be minor. Because of these areas’ p&pul&ondensity g$ 

and Wted recreational and industrial use, the area will not be a f € d  by the implemen&on z....... of 

Alternative 2.  .,LKG&,>. 

$y&$$<g%&W5$ 
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, 

. I  

The impacts on workforce population due to the implementation of Alternative 2 at the FEMP, the 

representative commercial facility, the NTS, and the commercial sanitary landfill will be minimal. 

CuWcRaources Cultural resources will be managed pursuant to a programmatic agreement 

E, the Advisory Council on Historic Preservation, aud the OHPO. The agreement 

terature review, investigation of aerial photographs, and application of a predictive 

ed that the area to be affected by the implementation of Alternative 2 exhibits surface 
coMaminafion greater than (ciisintegmions per minuteicemimeter s q u a r d ~  i,GE dp'iGkm2 or 

contains soil disturbance beyond the sterile layer. Consequently, it is assumed that no historic 

properties would be by the implementation of Alternative 2. In the event an 
unexpected discovery c properties occurs during remedial wvities, the protection of 

sensitive cultural res0 

Historical Reservati 

ould be implemented pursuant to Section 106 of the NHPA (National 

Section 11O(f) of the same act. 

No impacts to cultural or historic resources at the representative off-site disposal facility are expected 

because no cultural or historical resources have been identifed at or near the facility. Cultural 

resources at the NTS will bemanaged in NHPA, AIRFA, and NAGPRA 

requirements. No cultural resources at the sanitary landfill will be affected. 

6.3 -2.6 hmlernentability 

This alternative would be implementable. The design for the on-property disposal facility has been 

1 
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19 

a0 

21 

initiated under the OU2 ROD (DOE 1995a), which allows for construction to begin in 1996. 22 

Material placement in the facility is estimated to begin after August&)9X&€3e .Y following sections 
3: . .:*..... .:>:.:< 

.:.::s; z.:.:. .:: 
%$ 

. 38% 

detail specific implementability issues. g$z+v&$ 

:-: . ,... . 
r -  ,...,.u.).. 

Time Period to Achieve Remedial Action Obiectives 

The estimated time period to achieve the objectives under Alternative 2 is ten years. This schedule 

parallels the time frame that would be required for the interim remedial action completion. 

. .  

Technical Feasibiliq 

Placement of OU3 materials in the on-property disposal facility would use standard consdydon 
equipment. A variety of equipment such as trucks, forklifts or equivalent, and steel hopph, may be 
usedxd are expected-tiY€Ei%%iiil~able~It is-expeued that interimremedial-action materials 

would be placed in ROBS and transported by truck to the disposal facility. Trained equipment 
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operators, drivers, and maintenance personnel would be required. These personnel are currently 

available at the FEW. 

the WAC for the on-property disposal facility would be transported to the 

mmercial disposal facility or to the NTS by truck. The technical feasibility of 

alternative depends on the implementability of transportation of the materials to the 

ities and on compliance with the respective facilities' WAC. Based on evaluation of the. 

OU3 materials and the relatively small volume of materials anticipated to require off-site disposal 

over a ten-year period, it is expected that the materials would be accepted at the representative 

commercial disposal 
facilitate this action 

or the NTS. The packaging and transportation personnel required to 

The transportation of 
Alternative 2 was costed assuming truck transportation. However, the potential to use rail transport 

to the representative commefcial facility does.exist. The materials generated during the OU1 remedial 

action will be shipped to the representative commercial facility via rail per the OU1 ROD 

rials to the representative commercial facility and the NTS under 

(DOE 1994). Coordinated efforts between 

materials in conjunction with OU1 materials. 
U1 wuld result in the shipment'of OU3 

Any delays in the construction of the on-property disposal facility wuld delay implementation of this 

alternative. The OU3 final remedial activities will be coordinated with the remediation schedules of 

other FEW OUs, particularly OU5. Coordination with OU5 would be required to ensure that a 

sufficient volume of soils and sediment excavated during the OU5 

available to provide cover of the OU3 materials subsequent to pl 

action would be 

the on-properp facility. 

Administrative Feasibilitv 

The hnplementability of this alternalive would be feasible once the US EPA grants a waiver to the 

on-propew disposal facility at the EMP. Since a waiver has already been issued for OU2 materials, 

a waiver for OU3 materials to be placed in the on-property dqosal facility should be feasible. Once 

the waiver is received, this alternative would meet al l  ARARs not excluded by the 

waiver, as previously discussed. 

Implementabity of the off-site disposal options would be based upon anministtah 've agreements 

between the DOE aed the representative wmrcial disposal facility and the NTS for shipment and 
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disposal of OU3 materials. The OU3 materials would have to meet the respective WAC for the 

off-site facilities. Coordination with regulato,ry agencies and the local community before and during 
remedial actions would be necessary for successful implementation. 

ements for implementing Alternative 2 would include ROBs, flatbed frucks to haul 
rials to the on-property facility, f rontad  loaders to fill the ROBs, and tarpaulins to 

cover the interim-stord OU3 materiais. it is anricipatd that these iiukrials wodd be a v W k  tci 

implement Alternative 2. The NTS currently accepts shipments of U W  from the FEMP. It is 
continue to accept FEMP wastes during the OU3 final remedial 

esentative commercial disposal facility would also be arranged as action. The services 

may be determined to exceed the on-property WAC. 

Staffing needed to successfully implement'this alternative includes field personnel to conduct 
contamination surveys and prepare materials for off-site disposal, heavy equipment operators, 

laborers, and administrative personnel, all of whom'are expected to be available locally. 

6.3.2.7 Cost 
The cost to implement Alternative 2 would t to place OU3 materials in the on-property 

disposal facility and to ship materials to the representative commercial disposal facility and the NTS, 
when necessary. Table 6-2 summacizes the costs (in 1995 dollars) of Alternative 2. It also contains 

the corresponding present-worth cost. The present-worth cost has been calculated using a discount 

rate of 4.8 percent. 

The capital costs portion of Alternative 2 would include material co 
scales, steel hoppers, portable light plants, and a concrete crusher. 
include labor, materials, fuel, utilities, chemicals, parts required to operate and maintainremediation 

actions, sampling and analysis, and transportation and disposal of contarmnat edmaterial. 

The O&M costs for Alternative 2 would include costs for the long-term 

of the on-property disposal facility. These costs will be shared with the other OUs 

forklifts, trucks, portable 

onal capital costs would 

facility. 
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6.3.3 Alternative 3 - Selected Material T r d e n t  and Off-Site Dimsition 

Alternative 3 considers the off-site disposition of all OU3 materials. The achievement of this 
objective would require that the OU3 materials treated during the interim remedial action meet WAC 3 

4 off-site disposal facility and/or the NTS. Alternative 3 material volume 

presented in Table 6 3 .  5 

6 

7 

8 

3, all OU3 materials that would not meet the criteria for unrestricted release or 

would be permanently &positioned either at the representative off-site disposal facility or at the NTS. 
The representative commercial disposal facility is licensed to accept U W  and most mixed waste for 

Category C (process-Related Metals) materials are expected to 

e commercial disposal facility because of anticipated uranium and exceed WAC at the 

thorium compou.nds within these materials. Because the materials would exceed the 

sal facility WAC, they would be transported by truck and 

dispositioned at the NTS. Of the remaining materials, it is expected that all would meet the 

representative commercial disposal facility WAC; however, any materials that would not meet WAC 

may be treated to meet the criteria. OU3 materials to be dispositioned at the representative 

commercial disposal facility would be transpo 

Wastes. 

in conjunction with OU1 remediation 

Approximately 150 rail shipments of OU3 

would be required. Under a unit train concept, with the train designed for FEMP waste only, each 

shipment would be made including OU1 wastes and OU3 wastes. This estimate is based on placing 

the total bulked OU3 materials into intermodal transport containers 
volume of 675 ft? and would be reused 50 times. The number of 

a unit train will leave the FEMP approximately every three weeks 

year. Based on the ten-year remediatiOn schedule (see Figure 5-1), 
approximately 8.5 years. Each railcar to be shipped could carry six ITCs. Approximately 28 rails 

cars would be used for each of the estimated 150 shipments. The number of rail cars was estimated 

by determining that approximately 25,000 ITC,containers would be required to ship OU3 materials, 

representative commercial disposal facility 

lTC has an internal 

edontheexpectationthat . 

of 18 shipments per 
would occur for 

p:3 

Approximately 650 truck shipments of OU3 materials to the NTS would be required du&gAhe 

ten-year remediarion efforts. This estimate is based on shipping 191,OOO Unbullced ft? (649,OOO 
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bulked e) of Category C (process-Related Metals) materials in large metal boxes (LMBs). An LMB 
has an internal volume of 1,025 p. One loaded LMB would be shipped per trip. 

1 

2 

3 

4 

5 

6 

7 

Alternative 3 would meet the RAOs for OU3 and would be protective of human 
nvironment. Irnplemenration of this alternative would prevent direct access to OU3 

materials since the materials would be dispositioned at off-site disposal facilities. Implementation of 

Alternative 3 would also prevent any additionai migration of contaminantS fiom the O'u'3 materiaiS to 

the surrounding environment. 

The most significant 

risks associated with 

addition, direct radi 

expected throughout implementation of this alternative because of labor intensive hading  of 

containers. The handling activities would include weighing, certifying, and loading ITCs onto rail 
cars. However, through the implementation of a worker health and safety plan in compliance with 

29 CFR 1910.120, exposures would be kept to 

comply with DOE Orders. 

risks associated with the implementation of Alternative 3 would be the 

rt of contamioated a e r i a l  to one of the off-site facilities. In 
to remediation workers and transportation workers would be 

regulatory limits and would be expected to 

/ 

6.3.3.2 ComDliance with ARARs 

a .  
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A listing of the principal ARARs and TBCs for this alternative is presented in Appendix C. 21 

22 

23 

24 

25 

~.>:*-.....,-..,. .... >%:.:::,.wA%..~ ,... .. <.,,... .... <.:.: ..:. ...... Chemical-Svecific ARARs 

Alternative 3 would comply with the chemical-specific ARARs in 
would be met for penetrating radiation and potential releases of mnta@nam . to air, surface water, 

'C, Table C-1 . ARARs 
$$$=%$ 

.x.:.y. .... 

and groundwater. m 

n 

Location-Svecific ARARS '28 

'! Alternative 3 would meet the p k i p a l ,  kxxtion-specific ARARs identified for the FEMP, as 
discussed in Appendix C, Table C-2. Compliance with location-specific ARARS for FEhlD! w. 

29 

30 
@ m q ~ ~ ? W ~ ~ < ~  

% 
<>Y> 

.\x. 

floodplains and wetlands wpld be attained, since Alternative 3 activities w@d remove &OU3 F<i.$ 31 

32 
j$&:. &$ '. 

remediation materials to off-site locations. 
-3- 

34 
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Action-SDecific ARARS 
Alternative 3 would comply with action-specific ARARs identified in Appendix C, Table (2-3. These 

ARARs would address OU3 material interim storage, additional treatment, and transport to an off-site 3 

4 

5 

: 6 

7 

on of the final remedial action, appropriate engineering controls would be 
ly with the requirements of the State of Ohio’s fugitive dust control regulations, 

OAC 3745- 17-08. 8 

9 

wastes to be disposed would be required to meet the disposal 10 

I1 facility WAC, inch 

requirements for list 

eatment standards appropriate for LDRs under RCRA 
). All storage, containment, management, and manifesting 12 

cterhtic hazardous waste would be compliant with RCRA 13 

requirements found in 40 CFR Sections 261,262, and 265. 

6.3.3.3 Long-Term Effectiveness and Permanence 

,It is anticipated tbat Alternative 3 would provide&ng-term :w.:. effectiveness, since the scope of the 

alternative involves the disposal of all OU3 ma$&#@ off-site disposal facilities. By removing all 

’ ‘on sources would be eliminated. The OU3 materials from the site, all potential resxdual .<.5:<:::x.. 

permanence of Alternative 3 would be assured, since the materials would not be transported back to 

the FEW in the future and since the off-site facilities would be required to compiy with all 

, . . .. ..I.. A. .* a. 
. ,;$$$$5$::&&:, 

.Y?> 

cupmmaa :. ,... .%,> 

appropriate federal, state, and local requirements in order to receive the materials. 

Loner-Term Environmental ImDacts 

Long-term impacts to the environment at the off-site facilities for Alternative 3 are s-50 those 

previously identified in Alternative 2, except that up to approximately % acres of soil d h e  gz 

vegetation at the representative commercial disposal facility under Alternative 3 would b&amamdy 

disturbed for disposal of FEMP materials. Long-term effects to the NTS and the commercial sanitary 

landfill would be similar to those in Alternative 3. 

f~$~m<<<$<~<#ffi 

& 
<+<< . 
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6.3.3.4 Reduction of Toxicitv. Mobilitv. or Volume Throurrh Treatment 

This alternative would provide limited, further reduction of toxicity, mobility or volume of material 

contaminants through additional treatment. The additional trearment would generally be applied at the 

1 

2 

3 

wmmercial facility prior to disposal, since the facility is licensed and equipped to 4 

nt. 5 

6 

ort-Term Effectiveness 7 

The short-term risks associated with AterOative 3 to members of the w d t y  wouid be minimhi 

through a wmbination of engineering (e.g., dust suppression) and admhktd ve controls (e.g., 

fencing and security). action risk assessment was wnducted to assess the potential 

Appendix H. 12 

Protection of the C o d t v  during the Remedial Actions 

8 

9 

10 

11 short-term risks assoc the implementation of this remedial action and is included in 

13 

14 

The potential risks to hypothetical receptors (representing members of the public near the FEMP), are 15 

expected to be insignificant because all materials will be wntainerized for off-site shipment during the 16 

interim remedial action, and therefore no airbo ntaminantc would be generated. Due to the 17 

18 

19 

20 

21 

P 

distance to the site fenceline, dose rates to 

Risk to the public along the traospOrtation route are expected to be minimal. 

an individual along the route during incident-free transportation from direct radiation is 2.7 x lo9. 
Because none of the materials being shipped off-site are liquid, it is expected that in the event of an 

OU3 materials are also minimal. 

The ILCR calculated for 

accident, clean-up would be quick and efficient and minimal expo- . q::: direct radiation 
pi .<$ would result. $$j .$ &$=@$$ 
m F  ..... 

,M&$$$<<, 

Protection of Workers During Remedial Actions 

It is estimated that an individual remediation worker would receive annual doses of 88 mrem from 

23 

23 

26 

n 

direct radiation, which is less than the annual routine condition limit of 5,000 mrem and 
administrative control limit of 2,000 mrem as.stipulated in DOE Order 5480.4. Based upon the EPA 

& sviw 

28 

29 

30 

31 

32 

<@:4wx,wpwq& 

y$$ 

nonremediation worker wuld receive an annual dose of 0.11 mfem from direct radiation &ring >q the 

. . .  . _ .  

... . . risk coefficient, this dose would d t  in a total ILCR of 6.7 x 104. It is estimated 

x+:, 

ten-year remediation. A total ILCR of 8.4 x 10 8  has been estimated for nonremediatio&kers. 
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The cumulative dose for a maximaUy exposed individual transportation worker is 1,800 mrem over 

the ten-year remediation. A !otd ILCR of 1.4 x l W 3  has been estimated for a transportation worker. 

3 

for a maximally exposed individual material handler at an off-site disposal 
over the ten-year remediation. A total ILCR of 1.3 x lo3 has been estimated 

Mechanical hazards (industrial accidents) from on-site activities may result in approximately 32 

injuries and less than one fatality. These injuries would be predominantly related to person hours 

necessary to more lTCs to the rail line and weigh and certify the lTCs for shipment. Mechanical 

hazards during 

transportation worke 

result in approxktely two injuries and less than one fatality for 

o injuries and less than one fatality to the public. 

Short-Term Environmental EmDacts 

Short-term impacts to the environment for Alternative 3 would be similar to those previously 

identified in Alternative 2 with the differences outlined below. Discussion regarding socioeconomic 

impacts is found in Appendix J of this report. $< 
.&jt. 

$ & p : 5 .  #&b. 

+:. .<:.:.:, .*: w;. 
<.:. &<. ,g 

Alternative 3 would increase the wealth of th&MS&&y (&.:.:. . approximately one percent annually for ten 

years. Traffic volumes on local roads would be expected to remain cokistent with current levels. 
. *..,., ,...BY>>:.:. 

Both the representative commercial facility and the NTS are located in areas with limited human 

populations. Both facilities are also located in arid environments. 

dqositioniag of OU3 material would be acceptable. 

The commercial sanitary landfill is located near a metropolitan area? 
temperate environment. However, any short-term effects of the dispositioning of OU3 material are 

also anticipated to be acceptable. 

;;r;a;y short-term effects of the 

facility is also located in a 

~"XW*~%Yq$$ :s<;: 
< zgi F 

,:A. 
=$: 

6.3.3.6 Imdementability 

 his alternative is implementable. It is anticipated that the off-site disposal facilities wou$ibe $.y:< able to 

receive OU3 materials throughout the ten-year remediation period. The following sd~&deta.il the 

implementability of Alternative 3. 
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Time Period to Achieve Remedial Action Obiectives 

The estimated time required to complete the objectives under Alternative 3 is ten years. This 
schedule parallels the time frame that would be required for completing the interim remedial action. . 

1 

2 

3 

site disposition facilities for implementation this alternative would be feasible. 

Shipment of OU3 materials to the representative commercial disposal facility would use standard 

construction equipmem and raii service. A variety of equipment, such as mcjcs, forir'liics, and a 

reusable transport containers, may be used and would be readily available to transport materials 

directly from a D& 
to the FEW rail syst o the local off-site rail system are scheduled under the OU1 ROD 

(DOE 1994d). 12 

9 

10 

11 

or from an interim storage area to a rail transport carrier. Upgrades 

13 

Shipment of Category C materials to the NTS would use standard construction and trucking 

equipment. This equipment would be readily available. The representative commercial disposal 
facility is accessible by rail. Shipping requirements for both facilities, as outlined in 
49 CFR 173.425(c),'would be met. These req&mem' include aveiage estimated radidactvity, .not 

to exceed 0.001 millicurie per gram of materid?&.external ,$ ..........,. * radiation levels not to exceed 200 
, i $ : ,  

,:::: .,.. ..... ...., ... ,... .p 
mremmour at any point on the surf&. &, &*,,, @;>, .. .*, 

Materials exceeding the WAC for the representative commercial disposal facility would be either 

treated on-property or transported to the representative commercial disposal facility, by rail, for 

further treatment. The technical feasibility of implementiug this aItem&&pends sp.:: on the 

implementability of further treating .the materials in a cost-effective a;;r;t safeknmr.  A relatively $$$$p&q 
small volume of OU3 materials is expected to require additional treat$mt prior to off-site disposal 

could be derereated in a costeffective 

,:<x 

Over a ten-year period. It is expected that the 

and safe manner and would be subsequently accepted at the representative commercial disposal facility 

(see Appendix F). 

<*;*>w**>pqq>v\ p >:? 
Administrative Feasibility 8% 

The implementability of this alternative depends on the establishment of a negotiated m& <.:.:.:. with the 

representative commercial disposal facility to accept material from the FEIW. Because& is a 

precedent for t h ~ D O E - t ~ d i s p o i t i o n w ~ e s - ~ - n o n ; D O E - s i t e s , i t - ~ - ~ ~ i b l e - f o r ~ ~ ~ w ~ e -  to-be- 

disposed of off-site. ' h e  FEW would be required to maintain administrative approval to transport 

- _ _ _ _  - 
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LLW to the NTS. The FEMP currently transports LLW to the NTS in accordance with Nevada Field 

Office (NV0)-325 requirements. The administta tive personnel required to perform this function 
would be available during the ten-year final remedial action. The contract with the representative 

sal facility would have to contain provisions to ensure continued disposal capacity 

mediation time period. 

LLW from the FEMP to off-site disposal facilities invokes several requirements 

from US EPA, DOT, and DOE. In addition, compliance with the requirements of each state through 

which the waste would be transported must be achieved. These requirements would include obtaining 

permits (as required) and no 
routes through that s 

is assumed that rail tr 

agencies and the 1 

for successful implementation. 

the pertinent state agency regarding transportation schedules and 

waste has been shipped via truck to.aisposal sites in the west, and it 

also be acceptable. Considerable COofdiDation with regulatory 

ty before and during the final remedial action would also be necessary 

Availabilitv of Services and Materials 

The implementability of this alternative would d 

at the representative commercial disposal facil 

facility currently has an available permitted 

potential to bring under permit app 

would require approximateiy 230,000 yd3 of capacity. However, if the schedule were to be delayed 

beyond 10 years, there is the potential for the loss of available space within the representative 

commercial disposal facility. 

on the availability of adequate disposal capacity 

the NTS. The representative commercial 

roximately five million yd3, with ~e 

in additional capacity. OU3 materials 

..:.y..:.. . b ,/-e, *.A:.... ...A 

exceeded during the ten-year OU3 mediation period. 

Qualified personnel needed to successfully implement this alternative include field personnel to 

qmduct contambtion w e y s  and prepare materials for off-site disposal, heavy equipment operators, 

laborers, and administrative personnel, all of whom are locally available. 
<<<..,,&$<*$&$fl<+> 
y,7* ...... -,.> & L $5; Q 
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6.3.3.7 Cost 1 

The cost to implement Alternative 3 includes the cost to containerize and transport OU3 materials to 

an off-site disposal facility. Table 6-4 summarizes the costs (in 1995 dollars) of Alternative 3. 

2 

3 

4 

5 

6 

7 

8 

It 

e corresponding present-worth costs. The present-worth cost is calculated using a 

of Alternative 3 include material wntainers, forklifts, trucks, portable scales, labor, 

materials, fuel, utiiities, and. parts required to operate and maimah remediation actiorn, aid 

transportation and disposal of co- material. No post-remediation costs are expected for 9 

this alternative. 

e analysis of the remedial alternatives that were evaluated in 
Section 6.3. The purpose of the comparative analysis is to identify the advantages and disadvantages 14 

15 of each alternative relative to another, so that key tradeoffs can be identified and considered by 

project stakeholders and regulatory decision-makers. Highlights of the individual alternative 16 

evaluations are provided to assist decis stakeholders ,in identifying which. alternative 17 

18 

19 

Similar to the detailed analysis conducted in Section 6.3, the comparative analysis is conducted using a0 

seven of the nine NCP evaluation criteria as the framework for id- technical and 

administrative differences among the alternatives. The remaining two criteria, state and community 

acceptance, are not included because these criteria cannot be assess&&@ter the PP has been 
issued and state and public comments on the preferred alternative ha@;beq received. The state and 

wmrnunity acceptance considerations will be fonnally evaluated and khamented in the ROD. 

To facilitate the comparative analysis process, the key points discussed in this section pertaining to 
each of the evaluation criteria have been arrayed in tables. Table 6-5 presents a summary of the 

comparison of the alternatives against each of the seven evaluation criteria, includmg the 

21 

z? 

P 

24 
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26 

27 
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......... . .:.:.:.:.: 
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Table 6-6 provides a summary &f &:pGjected 
present-worth cost and total cost of each alternative. 30 

environmental resource impacts associated with each of the alternatives under considerati&. p?. 
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6.4.1 Threshold Criteria 

The NCP states overall protection of human health and the environment and compliance with ARARs 

are threshold criteria that must be attained by the selected remedial action. 

odd  allow for continued migration of site contaminants and would not provide for 

protection of human health and the environment. 

Alternative 2 would.& protective of human health and the environment. Alternative 2 would rely on 
wmervative design assumptiom and the adoption of WAC that 

ntainment capabilities of the existing site geology to ensure the 

disposal system. Modeling completed for the OU5 FS on the 

performance of the ility demonstrated a high certainty (> 80 percent) that concentrationS 

in the aquifer underlying the facility would not exceed existing and proposed federal drinking water 

standards for 1,OOO years. 

. 

Alternative 3 would also provide protection to 

would provide a high level of certainty for co 
provisions for perpetual institutional controls 

health and the environment. Alternative 3 

long-term protectiveness and would require no 
CERCLA reviews. 

# 

6.4.1.2 Com~liaoCe With Amlicable or Relevant and Ammriate Reauirements 

Alternative 1 would not comply with ARARs. Alternative 2 would comply with all identified 

ARARs, except those precluded by the granting of a waiver from the&&=@ Ohio to allow disposal 

of OU3 materials in the on-property'disposal facility. In general, to b4 graaied the waiver, OU3 

would be required to adopt an engineering design for the facility thit%ll, , A S  when coupled with existing 

site geologic conditions, ensure the long-term protection of human health and the environment and 
attain a standard of permanence that is equivalent to that required order State of Ohio waste disposal 
facility siting requiremems. These measures will be implemented by OU2 for the design and 

construction of the disposal facility. Alternative 3 would meet all ARARS identified for the OU3 final 

$<<; A,:.? .! 

gjpx4*~$ 

., 

000329% 
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6.4.2 Primarv Balancing Criteria 

The NCP establishes five criteria that form the basis for the comparative analysis of viable remedial 

alternatives. These are the "balancing criteria," as they are used to evaluate the relative tradeoffk 

es that meet the threshold criteria. Alternarive 1 is carried forward as the baseline 

mparkon purposes in accofdance with the NCP. 

hng-tem eff=i$Jenss & &rq?& ma fcis: *&c sf *&c :ai&& &k 

remaining at the site after the cleanup and the adequacy and reliability of any required engineering or 

institutional controls. Alternative 1 would present an unacceptable magnitude of risk remaining at the 

site, and would provi 

Alternatives 2 and 3. 

material disposition 

The implementation of Alternative 2 would include the contimation of institutional controls and 

long-term monitoring activities. Alternative 3 would include the removal of all contamhated material 

from the site and thereby provide a greater degree of long-term effectiveness and permanence than 

Alternatives 1 and 2. No long-term on-prope 

surveillance, or maintenance activities would 

t limited amount of reliability and permanence as wmpared to 

2 would provide permanent and reliable configuration for the 

acceptable than Alternative 1, but not as acceptable as Alternative 3. 

for continued institutional controls, 

x 

6.4.2.2 Reduction of Toxicitv. Mobilitv. or Volume Through Treatment 

As presented in Section 6.3.4 of this report, the majority of the OU3 Illiitefials to be dispositioned 

under the final remedial action will undergo treatment during the interim remedial action. The 

purpose of this treatment is to reduce the levels of removable commaiwkn *::* ... .pior :. to dismamIement of .... $:..:: I .$ :& 
$?&&&$ 

the OU3 components. ' 
92s .5 

;c* 'i: .._., 
,..,.,. 
$<?* g ,*/=:.:.. , 

Alternative 1 would provide no additiond reduction in comminant to-"'' =city, mobility, or volume. 

Furthermore, by placing all OU3 materials into permanent storage without continued maintenauce, the 

mobility of the coxmmixum would increase over time leading to eventual releases to the 

environment. For Alternative 2, all mixed wastes..to be dispositioned off-site would be treated 
~:.:~,..*~.,,.'Y""'' x.:.d....L~y;>+.sq~..:< 

through solidification or encapsulation to meet LDRs thereby reducing the contamha& &ili@. g$$ 
Because Alternative 3 has a greater volume of material being dispositiod off-site, A l t e a v e  3 

would provide the greatest reduction of toxicity, mobility, or volume by treating to m& in 

-comparison- to- the-other -alternatives. 
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6.4.2.3 Short-Term Effectiveness 

The evaluation of the alternatives under this criterion addresses effects during the implementation 

phase of the final remedial action. Short-term effectiveness evaluates the potential impacts to 

lic, and the mvironmmt associated with performing a remedial alternative. Critical 

the assessment of the OU3 alternatives are the projected work hours to accomglish a 

e, the quantity of materials to be dispositioned, the quantity of materials to be treated, 

themestimated fugitive dust generated by material movements, and the transport time to the 

on-property disposal facility or the off-site disposal facilities. 

Alternative 1 involves no short-term impacts. Alternatives 2 and 3 would involve remedial activities 

such as loading OU3 

operation of support 
impactandposes 

effectively controlled through the application of mitigative measures such as dust suppression 

techniques and rigorous worker health and safety programs. 

for disposition, transporting materials for disposition, construction apd 

and potentially treatiug materials. Alternatives 2 would create an 

environment, workers, and the public. These impacts could be 

In general, Alternative 2 would present slightly g h t e r  ,>:,:.:.::: risks from radiological and chemical exposure 

than Alternative 3. This higher risk is attributabieh the placement of materials within the on- 
property dxposal facility. Under Alternative.$, a l l  ..&:$$:::.: kkerials are containerized within the D&D work 

zone, and therefore, no materials are available for resuspension. For both alternatives, risks are 

below the EPA acceptable range of 104 to lob and worker doses are within DOE 've 

comoi levels: 

A,. <.:..A 

p$$j$; :  

*x.x.~.s$mq: =: 
The most significant element of the short-term effectiveness is the ris&&ssoehed ;*::$;?s$$& with projected 

injuries related to mechanical -cis. These risks are greater for A&nadve A<:.<: 3 than Alternative 2 

due to the greater number of man hours associated with weighing, ce&Qing, and loading containers 

for off-site shipment. such injuries would be mbimhed at DOE facilities, such as the FEMP, 
through the adoption of strict health and safety p r o ~ ~ r e q i r e m e n t s  during the implementation of 

remedial actions. Additionally, the increased number of shipments off-site associated with Alternative 

&.> . 

- 
~%:wqpvq 

at DOE f&iii@s, ......... such as 
Y...? .<.:..< 

3 raises the risk for potential accidents. Such injuries would be ' * * Xi 

the FEMP, through the adoption of strict health and safety program requirements during % 
$3 

yq., implementation of remedial activities. . ,r:.A;sz* 
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6.4.2.4 blementability 

This evaluation criterion addresses the technical and administrah 've feasibility of implementing the 

remedial alternatives. 

The administrative 

waiver to disposition 

co-agreema 

as the continued approval to ship materials to the NTS, would be required. The technical 

implementability of Alternative 2 would highly be probable, since equipment and personnel required 

to transport the OU3 materials from either an interim storage facility or directly from the 

ility of Alternative 2 would be, contingent upon OU3 re iv ing  a 

action materials in the on-property disposal facility. A 

.the FEMP and the representative commercial disposal facility as well 

The administratr 've implementability for Alterhive &.&..:. %Would be similar to that of Alternative 2 except 

that an on-property disposal facility would not be used. The technical implementability of 
Alternative 3, which would include the packaging and transportation of materials to a representative 

off-site disposal faciiity, is probable. The equipment and personnel required to complete these tasks 

are readily available. :>.:.:.:. .. .. p.; $ *.... 

6.4.2.5 Cost 
y... .*t;:23:.>. 

Cost estimates are used in the FWFS process to provide a basis for comparison among alternatives. 

Estimates are typically provided to an accuracy range of +50 percent (real cost would be 50 percent 
higher than the estimate) to -30 percent (real cost would be 30 percent lower than the estimate) 

because of the uncertainties in the information used to develop them- To provide a fair basis of 
* p W $ p ~ .  

comparison for alternatives, cost estimates for alternatives are presented in present-w&rth:&sM .w* 

Present-worth costs reflect the quantity of money which would need to be placed in a ba&today at a 

set interest rate, termed the discount rate, to pay for the remedial action over the life of&&.project. . 
$35 
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Alternative 1 would not have any associated costs since no additional actions would occur beyond the 

scope of the interim remedial action. 

to implement Alternative 2 would have an estimated present worth value of 

an estimated total cost value of $93,000,000. These costs represent the disposition 

erials in the on-property disposal facility and at off-site disposal facilities. The costs 

any treatment required for off-site disposition at the representative commercial disposal 

facility (see Appendix E for details). Additionally, costs that OU3 would share with the other FEMP 
OUs for the design, construction, material placement, maiatenan ce, and monitoring associated with 

are reflected as a unit rate for disposal ($3.oS/ft?) and a unit rate for 

of the cell ($1.12/@). 

The costs required to 

$150,0,000 and an estimated total cost value of $19O,OOO,000. These costs represent the 

disposition of the OU3 materials at off-site disposal facilities and include treatment required for 

off-site disposition. 

Alternative 3 would have an estimated present-worth value of 

6.5 

Natural resources would be permanently co result of implementing the selected remedial 

alternative over a period of ten years. The commitment of natural resources and land corresponding 
to each alternative are addressed below. These commitments not only include the resources and land, 
but the services they provide as well. 

-M$,q* .......... ,...... ; ...,.. Y 

Implementing Alternative 1 would require no further commitment of #$sour& $$x<><,.;?:T or services other tban 
material storage space. Implementing Alternatives 2 and 3 would r d t  in the permanent commitment 
of lami at the off-site disposal facilities. A summary of resource in$'&% and associated quantities 

from implementation of remedial action alternatives is provided in Table 6-7. 

g2? .-". ...:z 
,;..:.. p 

, Consumptive use of petroleum products (e.g., diesel. fuel and gasoline) would be required for 
g j A W ~ p , 4 $ : ~ ~  

$?J; 

g$ 

construction of final action support facilities, material transport, and on-property dispOs&W+ities A,..... of 

action alternatives. These materials would be available at the FEMP. Additional fuel usgf3vould 

result from off-site transport of the materials.  owe^&, adequate supplies are availableAithout 

affecting local requiremems for these products. 
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Potential additional treatment processes for the selected action alternative would require consumptive 

use of materials and energy. The vendor-operated solidification of Category E (Concrete) residues 

would require additives such as cement and flyash. 

' 

I 

2 

3 

.Y,:$$#;;~~:;~k,:.,, 4 $& ..<*e. .?,A. .... <.:.:; 

me ,&&w >:<.,.,. the FEMp site is to be and maintained der the 5 
w.: .>:..:.: 

OUS$ROr> ,:.:.>A .,<.,+>.' &E 199%). Periodic monitoring of nearby surface water and groundwater from 
, ~ ; ~ ~ ~ ; ~ ; ~ ; ~ ~ ~ ~ ~ ~ ~ # ' .  ..._...A 

monitoring wells around the perimeter of the on-property disposal area would be performed, and 

6 

7 

perforxned as necessary. Therefore, no negative impacts to the groundwater are anticipated to occur 9 

10 

11 

09/08/95 53Op.m. 
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TABLE 6-1 

MATERlAL VOLUMES" 
FOR ALTERNATIVE 2 

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

11,600 

0 

202,000 

0 

0 

0 

' All volumes represent 

6-41 008334 09/08/95 12:50pm. 
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TABLE 6-2 

ALTERNATIVE 2 COSTS 

59, OOO ,000 

9,600,000 

*O&M 7,100,000 
Risk Budget 18,000,000 

I 

*Includes post-remediation cost required under Alternative 2. 
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TABLE 6-3 

MATERIAL VOLUMES" 
FOR ALTERNA"E 3 

107,000 0 

TSCA Waste 14,900 0 

Low Level Waste ' 2,630,000 0 

a AU volumes represent unb 

. . . . . . . . . . . 

. ..... 

080336 
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i::::.:: ........ ...... .:<.:.:.: ..... 
..... ................................. .................... 

TABLE 6-4 

ALTERNATIVE 3 COSTS 

..... 
costs .< 

S w i g  and Management 

*O&M 

Risk Budget 

140,000,000 

14,000,000 

0 

38,000,000 

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

Present-Worth Cost 150,000,000 

*No post-remediation cost included under Alternaave 3. 

G:\CRU3RIFSWASkRSE6 TABLES 6-44 09/08/95 12:SOpm. 



FEW-OU3-RIIFS-3 
September 11, 1995 

TABLE 6-5 

OPERABLE UNIT 3 
COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES 

Overall protection of Not protective of human 
human health and 
the environment 

Compliance with 
ARARs 

Shon-term 
effectiveness 

Long-term 
effectiveness and 
permanence 

Reduction in toxicity, 
mobility, or volume 
through treatment 

lmplementabiliiy 

Current year (1995) 
cost (in millions) 

Resent wonh cost 

health and the 
environment. 

Not compliant because no 
further action would likely 

releases to the 

erm risks since 

Not protective in the long- 
term. Would result in. . 
unacceptable long-term 
risks to the public. 

Provides overall protection of 
human health and the 
environment. 

.$d&&trative controls. However, .2pergzive is less effective and 
.A> ..... .:.:. 

r.. .,.: . 5 . . . .,., . . permaght in the long-term than 

SO 

Compliant with all ARAFis, except 
those excluded upon receipt of a 
waiver from the U,.S. EPA for the 
State of Ohio solid waste. disposal 
facility siting requirements. 

All radiological and chemical 
exposures are estimated to be 
within acceptable limits. This 
alternative presents lower shoR- 
term risks associated with 
mechanical hazards than 
Alternative 3. 

Is.protective of human health and 
t@&nvironment through site 
geo&gy, engineering, and 

Due to  unmaintained 
storage of dismantled 
debris, contaminant 
mobility is expected to  
increase. 

Easier t o  implement than 
Alternatives 2 or 3 
because no action occurs. 

Alternative 3. 

Potentially treats 11,600 cubic 
feet of material to meet land 
disposal restrictions for off-site 
disposal. 

Easier to implement than 
Alternative 3 because thi 
alternative only requires 
placement of OU3 mat 
an on-property disposal facility 
already being constructed for OU2 
and OU5 materials. 

$93 

Provides overall protection of 
human health and the 
environment. 

Compliant with all ARARs. 

All radiological and chemical 
exposures are estimated to be 
within acceptable limits. Greater 
mechanical hazards than 
Alternative 2 due to  injuries from 
transporting all materials to off-site 
disposal facilities. 

Is the most effective and 
permanent since all contaminated 
material would be removed from 
Fernald with no long-term 
requirements for continued 
administrative controls, 
sunreillance, or maintenance 
activities. 

Potentially treats more material (an 
additional 95,000 cubic feet) than 
Alternative 2 because of land 
disposal restrictions for off-site 
disposal. 

Hardest alternative to implement 
because it is dependent on 
whether agreements are reached 
with off-site disposal facilities to  
accept waste. Considerably more 
coordination would be required 
with state and local authorities 
along transportation routes. The 
volume of material would also 
require a longer time period to  

' 

c o m p l y ? S S t p .  ,. .:.::.:. '.: 
.i.. _... ......... ......... ..... .... ..... .... 

(in-millions) $0 S.70 $150 
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TABLE 6-7 

QUANTITIES OF NATURAL RESOURCES PERMANENTLY COMMITTED 

...... ......... .... ..... ......... .2.:.:.. ..... ...... .:.:.:.:. 
.x,:.:.. "'.) ..... .:.:.:.:.: 

<.:.x.:.:.:.:.:.:.: .E:=, , _,.... ._; ,:.: ... <g*q None Required None Required None Reipired 

2 Up to 0.4 acres Up to 0.4 acres of None Required 
committed at the plant community 

(sandscale-gray molly) 

disposal commercial 
facility 

Up to 2.5 acres of 
commited at the NTS various desert shrubs 

Up to 13 acres None Required None Required 
committed at the 
commercial sanitary 

ercial disposal at representative 

None Required 
committed at o 
commercial facility (sandscale-gray molly) 

. at off-site commercial 
facility 

Up to 2.5 acres 
commited at the NTS various desert s 

Up to 13 acres 
committed at the 
commercial sanitary 
landfill 

Up to 2.5 acres of None Required 

None Required 

a Resource impacts occur at the FEMP unless noted otherwise. 
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VEGErATh'E 
LAYER 

FILTER 
LAYER 

INFlLTRAllON 
BnRRlER 

CONTOURING 
LAYER 

TOPSOIL (0.5 FfFf) 

COMMON SOIL (1.75 FEET) 

GEOTEXTlLE FABRIC 

GEOTEXTlLE FABRIC 
- SAND (0.5 FEET) 

COBBLES (3 FEET) 
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