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FE IS 
FEMA 
FFA 
FFSDIF 
FlO 
FIDLER 
FIFRA 
FS 
FSP 

GC 
GOCO 
GPR 
GSA 

Final Environmental Impact Statement 
Federal Emergency Management Agency 
Federal Facility Agreement 
federal facility site discovery and identification findings 
flame ionization detector 
field instrument for the detection of low-energy radiation 
Federal Insecticide, Fungicide, and Rodenticide Act 
Feasibility Study 

··Field Sampling Plan 

gas chromatograph 
government-owned, contractor -operated 
ground-penetrating radar 
General Services Administration 

Hydrologic Evaluation of Landfill Performance 
High Efficiency Particulate Air 

HELP 
HEPA 
HMX 
HRS 
HS 
HSE 
HSL 
HSP 
HSWA 

octahydro-1 ,3,5, 7 -tetranitro-1 ,3,5,6-tetrazocineyclo-tetramethylenetetranitramine 
Hazard Ranking System, CERCLA 

ICF KE 
10 
IDL 
IDLH Level 
IR 
IRA 
IT 
IT AS 

KCAO 

LANL 
LDL 
LLD 
LLNL 
LOAEL 

MCL 
MCLG 
MPL 
MRC 
MS 
MSA 
MSD 
MSDS 
MSL 
MW 

NA 
NAAQS 

Health and Safety 
Health, Safety, and Environment Division, LANL and Rockwell 
Hazardous Substances Ust 
Health and Safety Plan 
Hazardous and Solid Waste Amendments of 1984 

ICF Kaiser Engineers, Inc. 
identification 
instrument detection limit 
immediately dangerous to life or health level 
infrared 
Interim Remedial Action 
International Technology 
International Technology Analytical Services 

Kansas City Area Office 

Los Alamos National Laboratory 
lower detection limit 
lower limit of detection 
Lawrence Livermore National Laboratory 
lowest observed adverse effects level 

maximum contaminant level 
maximum contaminant level goal 
maximum permissible concentration 
Monsanto Research Corporation 
mass spectrometry 
method of standard addition 
matrix spike duplicate 
material safety data sheets 
mean sea level 
monitoring well 

not applicable 
National Ambient Air Quality Standards 
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NCP 
NEI 
NEPA 
NIOSH 
NM 
NOAA 
NOAEL 
NPOES 
NPL 
NR 
NRC 
NUREG 

OEPA 
ORNL 
OSHA 
ou 
OVA 
OVM 

PA 
PAIS I 
PARCC 
PCBs 
PCE 
PETN 
PIC 
PID 
PM-10 
POTW 
pp 
PR 
PAP 
PSI 
PVC 

OA/QC 
OAPP 

RA 
RCRA 
RD 
RDA 
RDX 
RFA 
RFI 
AI 
RIP 
RIR 
ROD 
RPM 

National Contingency Plan 
Natur~ and Extent Investigation 
National Environmental Policy Act 
National Institute for Occupational Safety and H&S Plan Health and Safety Plan 
New Mexico 
National Oceanic and Atmospheric Administration 
no-observed adverse effect level 
National Pollutant Discharge Elimination System 
National Priorities List 
no recovery 
U.S. Nuclear Regulatory Commission 
Nuclear Regulatory Agency 

Ohio Environmental Protection Agency 
Oak Ridge National Laboratory 
Occupational Safety and Health Administration 
operable unit 
organic vapor analyzer 
organic vapor meter (photoionizer detector) 

preliminary assessment 
preliminary assessment/site inspection 
precision, accuracy, representativeness, completeness, and comparability 
polychlorinated biphenyl 
perchloroethylene or tetrachloroethane 
pentaerythritol tetranitrate (explosive) 
pressurized ion chamber 
photoionization detector 
particulates less than 1 0 microns 
publicly owned treatment works 
plutonium processing 
preliminary review 
potentially responsible party 
preliminary site inspection 
polyvinyl chloride 

quality assurance/quality control 
Quality Assurance Project Plan 

remedial action 
Resource Conservation and Recovery Act . 
remedial design 
remedial design and action 
hexahydro-1,3,5-trinitro-s-triazine cyclotetratmethylene-tetranitramine 
RCRA facility investigation 
RCRA facility investigation 
remedial investigation 
Remedial Investigation Plan 
Remedial Investigation Report 
Record of Decision 
remedial project manager 
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SACM Superfund Accelerated Cleanup Model 
SARA Superfund Amendments and Reauthorization Act 
SAS special analytical services 
SCI Source Characterization Investigation 
SCR Site Characterization Report 
scs Soil Conservation Service 
SDWA Safe Drinking Water Act 
SGR Soil Gas Reconnaissance 
SHSC site health & safety coordinator 
Sl site inspection 
SMIPP Special MetallurgicaVPiutonium Processing 
SNAP space nuclear auxiliary power 
SNL.A Sandia National Laboratory, Albuquerque 
SOP Standard Operating Procedure 
sow Statement of Work 
SPT standard penetration test 
SRDS storm water retention and discharge system 
SRI Site Reconnaissance Investigation 
svoc semi volatile organic compound 
SWMU solid waste management unit 

TAL Target Analyte Ust 
TATB triamino-trinitro-benzene (explosive) 
TBC to be considered 
TCA trichloroethane 
TCE trichloroethane 
TCL Target Compound Ust 
TCTNB trichloro-trinitro-benzene (explosive) 
TDS total dissolved solids 
TEGD Technical Enforcement Guidance Document 
TLV threshold limit value 
TKN total Kjeldahl nitrogen 
TNT 2,4,6-trinitrotoluene (explosive) 
TOC total organic carbon 
TP total phosphorous 
TPH total petroleum hydrocarbons 
TRU transuranic (waste) 
TSCA Toxic Substances Control Act 
TSD treatment, storage, or disposal facility 
TSO Technical Support Office 
TSP total suspended particulates 
TSS total suspended solids 
TILC total threshold limit concentration 

USATHAMA U.S. Army Toxic and Hazardous Materials Agency 
uses Unified Soil Classification System 
USDA U.S. Department of Agriculture 
USGS U.S. Geological Survey 
UST underground storage tank 

VOA volatile organic analysis 
voc volatile organic compound 
VSI visual site inspection 
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WBS 
WD 
WTS 

work breakdown structure 
waste disposal 
waste transfer system 
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EXECUTIVE SUMMARY 

Site Description and ProJect Background 

Mound Plant is an integrated research, development and production facility that operates in support of 

U.S. Department of Energy (DOE) weapons and energy programs. It occupies 306 acres on the southern 

outskirts of Miamisburg, Ohio, approximately 10 miles south-southwest of Dayton. Its current mission 

includes (1) research, development, engineering, production, and surveillance of components for DOE 

weapons programs; (2) separation, purification, and sale of stable isotopes; and (3) DOE programs in 

nuclear safeguards and waste management, heat source testing, and fusion fuel systems. Mound Plant 

is a government-owned facility operated under contract by EG&G Mound Applied Technologies (EG&G). 

Operation at this site began in 1949 to investigate the chemical and metallurgical properties of 

polonium-210. Work has since expanded to include radium, actinium, uranium, protactinium, plutonium, 

thorium, tritium, and the stable isotopes of the noble gases. 

As a result of historic disposal practices and contaminant releases to the environment, Mound Plant was 

placed on the National Priorities Ust (NPL) on November 21, 1989, as set forth in Appendix B of the 

National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR 300 (54 Federal 

Register 48184). Pursuant to Sections 120 and 105 of the Comprehensive Environmental Response, 

Compensation, and Uability Act (CERCLA), 42 U.S.C. Sections 9620 and 9605, as amended by the 

Superfund Amendments and Reauthorization Act of 1986 (SARA), the DOE and the EPA entered into a 

Federal Facilities Agreement (FFA) on August 7, 1990; the DOE was deemed the lead agency. The 

agreement (EPA Administrative Docket No. VW-'90-C-o75) became effective October 12, 1990. 

Overview of Current Understanding 

Previous work has identified two groundwater systems in Mound Plant area: 

the BVA in the Great Miami River Valley that extends beneath the valley between the Main 
Hill and the SM/PP Hill at Mound Plant; and 

the bedrock groundwater flow system that underlies the BVA and the topographically high 
areas at Mound Plant, including the Main Hill and SM/PP Hill. 

At many monitoring well locations in the Great Miami River Valley, the BVA appears to consist of an upper 

and lower aquifer unit separated by a glacial till. The degree of interconnection between the two units 

is not known at this time. 
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• Flow exists through the bedrock beneath the Main Hill and flow within the unconsolidated glacial deposits 

and also in the alluvium associated with the BVA in the Great Miami River Valley and under a portion of 

OU-2. The bedrock system, an interbedded sequence of shale and limestone, is dominated by fracture 

flow; the BVA is porous flow with interbedded gravel lenses providing the major source of water. Since 

the BVA does extend under OU-2, it's characteristics, while obtained for data points outside OU-2, are 

·relevant to this work plan. 

• 

• 

Water quality analyses for samples from the bedrock system indicate that the water chemistry varies from 

calcium bicarbonate-type to sodium chloride-type, with some anomalously high concentrations of nitrate 

and sodium. Contaminants have been detected in the bedrock system seeps and include tritium and 

some VOCs at levels above the drinking water standard. In the BV A, tritium and VOCs are also present, 

with VOCs above drinking water standards. The volatile organic chemicals in the BVA are found near the 

historical landfill (Area B) and the plant supply wells. The contamination declines within a short distance 

from the landfill, and only sporadic trace amounts (less than 1 part per billion) have been reported in 

monitoring wells outside the plant boundary. 

Work C.'"l the Main Hi!! inc!uded the installation of wells and pits to assess tritium movement in the bedrock 

system, as well as flow and water quality monitoring of the seeps (DOE 1989d). Monitoring wells installed 

under the ER Program and in earlier studies were designed to assess contamination in those locations 

where it was known that a spill had occurred or where contamination had already been detected, as in 

Mound Plant production wells. These earlier monitoring wells were installed in a phased approach to 

better define the limits of specific contaminant plumes and were also designed or located to characterize 

some of the physical and chemical environment (geology and hydraulic parameters) through which the 

contaminants moved. 

ProJect ObJectives 

This work plan describes the work necessary to conduct the RifFS for Mound Plant Environmental 

Restoration (ER) Program Operable Unit 2 (OU-2). The geographic boundaries of OU-2 encompass 

Mound Plant Main Hill area The primary focus of the OU-2 RI/FS is to define the nature and extent of 

contamination found on Main Hill, characterize the risks to human health and the environment posed by 

exposure to the various affected medium, to evaluate the potential remedies that could reduce these risks 

to acceptable levels; and to determine the affect of potential releases of contaminants to groundwater, 

particularly where groundwater flows from the Main Hill at the Hillside Seeps. The OU-2 work plan 

identifies the data required to complete the environmental characterization of the Main Hill, to assess risks 

to human health and the environment, and data needed for evaluation of potential site remedies during 

the feasibility study. 
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• Existing data, and the data proposed for collection under the scope of work for the other operable units 

were reviewed prior to development of this work plan to ensure redundant data are not collected under 

the OU-2 scope of work. The OU-2 RifFS primarily focuses on contamination at the Main Hill Seeps, 

however, groundwater, unconsolidated sediment or subsurface soil, and surface soil within the OU-2 

geographic boundaries will also be investigated. The data collected under the OU-2 scope of work will 

be integrated into the OU-9 (Site-wide) RifFS final report, which will present a comprehensive site-wide 

conceptual model. 

OU-2 RI/FS Data Needs 

Data are needed in determining the nature and extent of contamination associated with the potential sites 

within OU-2; and determining engineering and transport properties including physical, chemical, and 

hydrologic properties of the soil, bedrock, groundwater, and surface water. This data will be used to 

characterize groundwater flow in the discontinuous, fracture-dominated, shallow groundwater flow 

systems. Data collected during the Rl will also be used to satisfy the requirements for risk assessment 

and design of remedial processes. 

• The following is a summary of the site characterization data needs, the risk assessment data needs, and 

the feasibility and evaluation of remedial alternatives. 

• 

Site Characterization Needs - The RifFS must provide sufficient data to 
characterize groundwater flow directions and rates in the unconsolidated 
sediments and bedrock within OU-2. Data must also be collected to 
identify the source(s) that are responsible for contamination of soils and 
groundwater Qncluding the seeps). Data will be collected to evaluate the 
factors controlling groundwater flow, and the concentration and location 
of contamination in soil and groundwater. 

Risk Assessment Needs - Data will be collected to evaluate the risk 
potential that chemical and radiological contamination found within OU-2 
poses to human health and the environment. The risk assessment will 
evaluate various scenarios which take into consideration soil, 
groundwater, and air exposure paths. 

Soils will be collected within OU-2 at the surface in a semi-random 
stratified sampling design. Areas where contamination has been 
identified will use a non-random method to define the extent of 
contamination. Contaminants within subsurface soil samples will also be 
taken into consideration during the risk assessment. 

Samples will be collected from monitoring wells and the seeps to 
evaluate potential exposures via groundwater. The seeps and 
groundwater monitoring wells will be sampled concurrently. 
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•• 

Phasing 

An analysis for radiological contaminants is required for the air quality 
risk assessment 

Feasibility Study and Evaluation of Remedial Alternative Data Needs-The 
AI must collect sufficient data to support the evaluation of potential 
remedial technologies and process options. Umited data are currently 
available to assign remedial alternatives to specific areas of concern. 
After completion of Phases 1 and 2, a better understanding of site 
concerns will allow a more detailed review of potential remedial 
alternatives. Phase 3 data collection will be modified as appropriate, 
based on the findings of Phases 1 and 2, to ensure collection of 
parameters required to support applicable remedial technologies. 

The OU-2 data collection activities will be carried out by project phases. Following each project phase 

a compilation and review exercise will be performed by the key technical project team members under 

the supervision of the project manager. These activities have been presented throughout Section 7 and 

are also summarized on Figure ES.1. Any additional work or modification in the approved scope of work 

requires agency approval in accordance with the FFA and will be implemented through an approved 

modification of the fmal work plan after an appropriate review and comment effort The extent of review 

• will be based on the magnitude or type of change and will follow established ER Program protocol. 

• 

The scope of work to be carried out in the AI will be phased so that data from a prior phase can be used 

to direct and focus the efforts of subsequent phases of data collection. Three phases will be 

implemented. Phase 1 tasks, are collectively called the Site Reconnaissance Investigation (SRI), and will 

generally consist of all tasks that do not require any prerequisite tasks. Phase 2 tasks, the Source 

Confirmation Investigation (SCI), will make use of the work product from the SRI as an aid in defining 

sampling locations, depths, and analytical parameters. Phase 3, the Nature and Extent Investigation (NEI), 

will depend on the work products from both the SRI and the SCI as prerequisites before the scope of the 

project tasks for this phase can be fully defined. The tasks included in each project phase are identified 

in Figure ES.1. 

OU-2 RIIFS Data Collection 

Specific data collection activities will be conducted to address the site characterization, risk assessment, 

feasibility study, and evaluation of remedial alternative data needs. Data collection will include 

investigations of the physical characteristics of the soils that under1ie the site, the local features which may 

affect the spread and distribution of contaminants on the site, qualification of specific sources of 

contamination,· and quantification of the extent of contamination within OU-2. Specific activities will 

include: 
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• 

Bedrock Topography Maop.ing -The configuration of the bedrock surface 
may dictate the rate and direction of contaminant migration. The 
presence of bedrock channels, presence or absence of a weathered 
zone, location of fractured zones, and overburden thickness will be 
investigated using geophysical methods. These methods include seismic 
refraction, ground penetrating radar, and cone penetrometer testing. 

Subsurface Utility Evaluation - Subsurface utilities may provide release 
sites for contaminants or preferential pathways for contaminant migration. 
An accurate map locating sewer lines, storm drains, and other lined or 
unlined trenches or subsurface utility features will be compiled. The 
integrity of lines suspected of leaking contamination will be tested using 
an appropriate method which may include pressure testing, smoke 
testing, video camera, and flow tests (input vs. output). 

Soil Gas Reconnaissance - The objective of the OU-2 RifFS soil gas 
survey will be to investigate potential source areas for volatile organic 
compounds. These areas have no previously existing soil gas data in 
close proximity to a nearby potential source (Le. the paint shop). Soil 
gas reconnaissance will be used as an initial evaluation tool for 
Investigating the horizontal and vertical extent of VOC contamination in 
the subsurface. Selected target VOCs will be used to aid in source 
Identification. Surface and subsurface soil samples will be used to verify 
the nature and extent of any VOC contamination identified with soil gas 
screening 

Evaluation of Existing Monitoring Wells - All existing monitoring wells will 
be evaluated for potential use in the RifFS. Each existing boring log and 
well construction diagram will be examined for compliance with accepted 
standards. A field inspection will be conducted to evaluate the integrity 
of the well, the integrity of the surface protection, and the total depth of 
the well vs. total depth recorded. Selected geophysical and downhole 
video logging will be performed to provide information on the depth and 
length of screen intervals and geological formation screened. 

Characterization of Main Hill Seeos and Foundation Drains -
Contaminated groundwater has been documented at the Main Hill Seeps, 
and there is a potential for contaminated groundwater to be intercepted 
and preferentially transported within building foundation drains. 
Characterization activities will include mapping by aerial (Infrared) 
photography, field mapping, review of plans, measurements of flow, dye 
tracer studies, and analytical sampling (chemical and radiologicaQ. 

Surface and Subsurface Soil Sampling - Surface and subsurface soil 
sampling will be conducted to verify if previously identified sources of 
contamination have affected site soils and sediments. The sampling 
during the soil investigation will gather data to satisfy the requirements 
of the risk assessment and will collect data on the physical characteristics 
of the sediments in support of the feasibility study. A random sampling 
scheme will be used to support the risk assessment. Directed sampling 
will be used to characterize the nature and extent of contamination . 
Chemical, radiological, and geotechnical parameters will be analyzed, as 
appropriate, to characterize specific areas of known contamination and 
contaminant type. 
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Source Area Specific Investigation (MW 0034) - MW 0034 is known to 
contain free-phase petroleum hydrocarbons (free-product). A three 
phased study will be conducted to evaluate whether this well is the 
source of contamination o.e. was the free-product discharged directly into 
the weiQ or is the well receiving free-product from an alternate source. 
The first two phases of study will involve removing the free-product from 
the well using bailing techniques, and observing the rates of recovery of 
free-product in the well. If the rates are found to be significant, a third 
phase will be implemented to define the extent of free-product 
contamination in the vicinity of MW 0034. 

Monitoring Well Installations - An important aspect of characterizing flow 
to the Main Hill seeps is an understanding of the groundwater 
characteristics (flow and quality) beneath the center portion and 
perimeter of the Main Hill. Five monitoring well clusters, each cluster 
consisting of 3 wells (15 wells totaQ, will be installed to evaluate the Main 
Hill groundwater system. Two monitoring well clusters (3 at each cluster), 
will be installed adjacent to the Main Hill in the Buried Valley Aquifer to 
evaluate the interconnection between the two groundwater systems. Two 
monitoring well cluster (2-3 at each cluster) will be installed north of the 
hill to evaluate the interconnection between the bedrock and the Buried 
Valley aquifer north of the site. Geophysical logging of the monitoring 
wells will be conducted to define permeability within bedrock and the 
unconsolidated overburden materials. The groundwater wells will be 
sampled in conjunction with the Main Hi!! Seeps/Foundation Drains 
sampling for chemical and radiological parameters. The new well 
installations will also be used as monitoring points for a dye tracer study, 
which will establish groundwater flow directions and rates. 

Groundwater Flow Investigations - Groundwater flow patterns will be 
investigated with several methods to characterize groundwater movement 
away from the site and suspected source areas. Groundwater flow in the 
bedrock and the BVA will be based on water level measurements and 
water table maps produced from these measurements. Velocity and 
dispersion will be determined in the bedrock flow system by using dye 
tracing techniques. Groundwater chemistry will be determined from 
samples collected and analyzed for a comprehensive suite of 
constituents. Depth to water measurements and analytical samples will 
be collected quarterly for one year to identify seasonal variations in flow 
deviation and quality characteristics . 
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1. INTRODUCTION 

1.1. WORK PLAN PURPOSE AND SCOPE 

This document serves as the Main Hill Operable-Unit 2 (OU-2) Remedial Investigation/Feasibility Study 

(RifFS) Work Plan for the U.S. Department of Energy (DOE) Mound Plant facility and follows the work plan 

format recommended by the U.S. Environmental Protection Agency (EPA) for conducting an RI!FS under 

the Comprehensive Environmental Response, Compensation, and Uability Act (CERCLA) (EPA 1988c). 

The purposes of this work plan are as follows: 

To comply with the Federal Facility Agreement (FFA) between the DOE and the 
EPA (Administrative Docket no. VW-'90-C-075), and with Ohio state law. 

To provide a summary of Mound Plant history, previous investigations, and 
response actions in sufficient detail to identify OU-2 RifFS data needs and to 
establish the baseline rationale for OU-2 RI!FS tasks. 

To provide an overview of OU-2 and a summary of the data from other operable 
units that will be coordinated with OU-2 RI/FS activities. 

To describe the scope and objectives for specific sampling activities to be 
conducted within OU-2 under this work plan. Areas to be investigated include the 
following: 

- surface features, 
- geology, 
- hydrogeology, 
- soils, 
- surface water and sediments, 
- potential risks to human health and the environment. 

.< 

The implementation of the work plan will identify contamination and the source of the contamination found 

in concentrations which could pose a risk to human health or the environment and allow for the 

development of remedial action alternatives to reduce these risks to acceptable levels. 

A field sampling plan (FSP), quality assurance project plan (QAPP), and a health and safety plan (HSP) 

have also been prepared and are submitted with this work plan as separate documents. The community 

relations plan (CAP) can be found as part of the OU-9 Site-wide Work Plan. Each plan addresses specific 

elements of the Main Hill sampling and analyses necessary to obtain data on groundwater, soils, surface 

water and sediments, air quality, and ecological assessments. Mound Plant Environmental Restoration 

(ER) Program standard operating procedures (SOPs) specific to each plan are referenced and OU-2 

specific SOPs are appended, as appropriate. 
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• 1.2. ENVIRONMENTAL RESTORATION PROGRAM DESCRIPTION 

The OU-9 Work Plan provides a detailed description of the ER program. 

The program description that follows consists of selected sections from the OU-9 Work Plan. These 

selected sections were included to provide a perspective of how OU-2 relates to the entire ER program. 

The ER Program, which consists of three phases, is patterned after the EPA CERCLA program. Phase I, 

Preliminary Assessment/Site Inspection (PNSI), was completed at Mound Plant in 1986 and reported in 

the Installation Assessment Report (DOE 1986). Phase II, an RI/FS, is currently underway at Mound Plant. 

Phase Ill, Remedial Design/Remedial Action (RD/RA), will implement the remedial alternative chosen in 

the feasibility study of Phase II. The AD/RA phase includes the production of a Record of Decision (ROD), 

which describes the chosen remedial action; the design of the remedial action; and the actual 

performance of the remedial action. Figure 1.1 shows the three phases and the components, or tasks, 

included in each phase. These tasks have been identified by the EPA to describe the activities that are 

performed during the PNSI, RI/FS, and AD/RA phases of the CERCLA process. 

• DOE Order 5400.4 requires integration of CERCLNRCRA with NEPA, and states that integration will be 

achieved through the RI/FS documents. 

• 

1.3. MOUND PLANT ER PROGRAM 

Mound Plant was placed on the CERCLA National Priorities List (NPL) in November 1989. A CERCLA 

Section 120 FFA then was signed between DOE and EPA (EPA Administrative Docket number 

VW-'90-C-075}; this FFA became effective on October 12, 1990 (EPA 1990a}. Consequently, the RI/FS 

process at Mound Plant, as outlined in this work plan, follows the methodology for characterizing the 

nature and extent of risks posed by uncontrolled hazardous waste sites and for evaluating poten_tial 

remedial options (EPA 1988a). This approach is a flexible process that is tailored to specific circumstances 

of individual sites and can be adjusted as additional information becomes available. 

The FFA defines "Site" for Mound Plant as follows: 

•'Site' shall mean any area where hazardous substances, pollutants or contaminants have 
come to be located, due to the activities at Mound Plant (hereafter referred to as the Site). The 
U.S. EPA, after consulting with OEPA and U.S. DOE, may change the Site designation on the 
basis of additional investigations to more accurately reflect the areas contaminated by 
hazardous substances, pollutants or contaminants, related in whole or in part to Mound Plant. 
The work to be performed in this Agreement will conform to the definition of the Site as · 
established by U.S. EPA • 
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• Consistent with this definition, DOE is proposing RI/FS activities for a broad geographic area, including 

the area within Mound Plant and areas beyond Mound Plant boundaries. 

• 

• 

Because of the magnitude and complexity of the scope of Mound Plant RI/FS, the Site has been divided 

Into operable units to more effectively manage the investigation. Regardless of the current site 

subdivision, the RI/FS must ultimately address all CERCLA- and RCRA-regulated environmental releases 

and not allow any problem to be overlooked. Also, the results of investigating individual operable units 

be assembled in aggregate to provide a coherent, unified understanding of the Site. 

Assessment and possible remediation of Mound Plant will be completed in a comprehensive manner and 

will be enhanced by dividing the facility into operable units. At the completion of the RIIFS for each 

operable unit, the data and information will be compiled by the Site-wide AI Report (AIR) in order to 

present a comprehensive, site-wide characterization of Mound Plant. The division of operable units for 

the RD/RA may not correspond exactly to that for the RI/FS, and the number of RODs that will be 

necessary will be dependent in part on the outcome of the RVFS for the individual operable units. 

1.3:!. ne~cr!pt!on and Scope of npe!'Ah!e IJn!t~ 

Historically, the ER Program at Mound Plant encompassed 109 identified or suspected release Areas of 

Concern (AOCs) allocated among nine operable units to facilitate program management. The allocation 

of AOCs among the operable units was originally based upon type of contamination or geologic 

environment. The original division of Operable Units was as follows and as illustrated in Figure 1.2: 

Operable Unit 1, Area B 

Operable Unit 2, Main Hill Seeps 

Operable Unit 3, Miscellaneous Sites 

Operable Unit 4, Miami-Erie Canal 

Operable Unit 5, Radioactively Contaminated Soils 

Operable Unit 6, Decontamination and Decommissioning Sites 

Operable Unit 7, Umited Action Sites 

Operable Unit 8, Inactive Underground Storage Tanks 

Operable Unit 9, Site-Wide 
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Miami-Erie 
Canal 

9 
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Main HiD 

·5 

5 

New Property 

' 
Figure 1.2. Index Map of Mound Plant showing general geologic area and Operable Unit Boundaries as 

defined in Operable Unit 9, November 1992 

Reference: Remedial Investigation/Feasibility Study Operable Unit 9 Site-wide Work Plan, May 1992 
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• Based on a better understanding of the history and physical environment of the plant, the operable units 

were consolidated into broad geographic areas in December 1992 as depicted in Figure 1.3, and the 

AOCs were re-assigned to the operable unit in which they were located. The following list describes the 

changes in operable unit scoping: 

• 

• 

Operable Unit 1 (Area B) will remain as originally identified. 

Operable Unit 2 (Main HiiO will be· expanded to include all AOCs geographically 
within the original boundary of OU-2. 

Operable Unit 3 (Miscellaneous Sites) will no longer exist. All OU-3 AOCs will 
either be re-assigned to OU-2 or OU-5, depending on the geographic location of 
the AOC. 

Operable Unit 4 (Miami-Erie Canal) will remain as originally identified. 

Operable Unit 5 (SM/PP HiiO will include all AOCs not included in Operable Units 
1, 2, 4, 6, or 9. Generally, OU-5 will be the valley, SM/PP Hill and the New 
Property. 

Operable Unit 6 (Verification of Sites Under the Management of the 
Decontamination and Decommissioning (D&D] Program). After AOCs have 
completed the D&O process, they will be evaluated by the CERCLA Program 
under OU-6. 

Operable Unit 7 (Umited Action Sites) will no longer exist. All AOCs within OU-7 
will be re-assigned to either OU-2 or OU-5 depending on geographic location. 

Operable Unit 8 (Inactive Underground Storage Tanks) will no longer exist. All 
OU-8 AOCs will be re-assigned to either OU-2 or OU-5 depending on geographic 
location. 

Operable Unit 9 (Site-Wide) will remain as originally identified. 

The ER Program at Mound Plant presently identifies a number of or suspected release sites by operable 

unit (Table 1.1). Because of the number and complexity of potential release sites at Mound Plant, the 

RI/FS has been divided into five operable units to facilitate program management. 

1.3.2. Relationship of Operable Unit 2 to Other Operable Units 

Mound Plant is currently divided into five operable units; OU-1, OU-2, OU-4, OU-5, and OU-9. With the 

exception of the small AOC that has been addressed by the OU-1 Work Plan, OU-2 and OU-5 will 

comprise the remainder of Mound Plant property. OU-4 will consist of the Miami-Erie Canal, and OU-9 

will address site-wide activities. OU-2 will characterize indurated bedrock and unconsolidated overburden 

on the Main Hill, and associated soils, groundwater, and seeps. 
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Figure 1.3. Current Mound Plant Operable Unit Boundaries 
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• 

• 

• 

Table 1.1 Ust of Sites Presently Identified In the Mound Plant 
Environmental Restoration Program In Operable Unit 2 

OPERABLE UNIT# 2 (MAIN HILL SEEPS): 

Main Hill Seeps 
B Building Area 

B Building Solvent Storage Shed 
B Building Temporary Drum Storage Area 

OS Building Solvent Storage Shed 
E Building Solvent Storage Shed 
G Building Area 

G Building Gasoline Tank (Tank-202) 
G Building Gasoline Tank (Tank-203) 
G Building Gasoline Tank (Tank-204) 

HH Building Area 
Room HH-15 Beta Wastewater Sump (Tank-236) 
Room HH-6 Beta Wastewater Sump (Tank-237) 
HH Building Alpha Waste Solidification Unit 

P Building Area 
Power House Fuel Oil Storage Tank- Surface Spills 

Power House Fuel Oil Storage Tank (Tank-113) 
Power House Fuel Oil Storage Tank (Tank-114) 
Power House Fuel Oil Storage Tank (Tank-115) 
Power House Fuel Oil Storage Tank (Tank-116) 

West Powerhouse PCB Contamination 
Paint Shop Area 
R Building Waste Evaporation Treatment System 
SW Building Area 

SW Building Waste Evaporation Treatment System 
SW Building Tritium Contaminated Soils Beneath 
SW Room-137 Alpha Wastewater Sump (Tank-23) 
Room SW-10 Beta Wastewater Sump (Tank-226) 

T Building Area 
T Building Alpha Waste Solidification Unit 
Room T-23 Beta Wastewater Sump Tank (Tank-227) 
Room T -3 Floor Drain Sump (Tank-228) 
Room T -40 Alpha Wastewater Sump (Tank-229) 
Room T -41 Alpha Wastewater Sump (Tank-230) 
Room T-50 Alpha Wastewater Sump (Tank-231) 
Room T-50 Alpha Wastewater Sump (Tank-232) 
T Building, Corridor 8 Alpha Wastewater Sump (Tank-233) 
T Building, Corridor 7 Alpha Wastewater Sump(Tank-234) 
Room T -63 Alpha Wastewater Sump (Tank-235) 
TF2 Building Diesel Fuel Storage Tank (Tank 122) 

WDA Building Area 
WD Building Annex Alpha Effluent Tank (Tank-214) 
WD Building Annex Alpha Effluent Tank (Tank-215) 
WD Building Annex Alpha Effluent Tank (Tank-216) 

WD Building Alpha Waste Solidification Unit 
Building 28 Solvent Storage Area 
Building 56 Diesel Fuel Storage (Tank 223) 
Building 58 Diesel Fuel Storage Tank (Tank 222) 
Underground Sewer Lines 
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• 

• 

Table 1.1 (continued) 

Monitor Well 0034 
Area 4, WD Building Influent Tank Overflow 
Area 4A, Sewage Sludge Drying Pits 
Area 5, Radioactive Waste Une Breaks 
Area 6, WD Building Filter -Cleaning Waste 
Area 14, Radioactive Waste Une Breaks 
Area 15, Entombed SW Cave and Associated Equipment 
Area 20, Radioactive Waste Une Break 
Area 23, Building 23 Thorium-Contaminated Soils 
Area F, Chromium Trench 
Site Survey Project - Identified Hot Spots 

Location S0166 
Location S0175 
Location S1 092 
Location S0208 
Location S0472 

Contaminated Soil Box Area 
Old Sanitary Wastewater Treatment Plant 

Tank 205 
Tank 206 
Tank 207 

Underground Radioactive Waste Unes 

Source: DOE, 1993b 
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• As noted in Figure 1.3, the ER program operable units divide Mound Plant and the Site into general 

geographic areas. Each operable unit will address all media sources and contaminants within its 

assigned boundaries. Media sampling will include soils and groundwater, surface water and sediment, 

as appropriate for each respective operable unit. Contaminant analysis will include radionuclides, volatile 

organic compounds (VOCs), semivolatile organic compounds (SVOCs), metals, high explosives, 

pesticides, and polychlorinated biphenyls (PCBs), as appropriate. 

• 

• 

Characterization of the groundwater pathway and the nature and extent of contamination in the 

groundwater is an important element of the Mound Plant RVFS. 

1.4; SITE SCOPING REPORT 

Prior to signing the FFA, the DOE collected and assessed data for a number of purposes, including 

development of a Site conceptual model to evaluate both the nature and extent of contamination and to 

identify potential exposure pathways and potential human and environmental receptors. In order to 

supply the data gathered during these previous investigations, a scoping report is being prepared which 

consists of the following volumes: 

Vol. 1. 

Vol. 2. 

Vol. 3. 

Vol. 4. 

Vol. 5. 

Vol. 6. 

Vol. 7. 

Groundwater Data: Februarv 1987-Julv 1990. Provides compiled and raw 
laboratory data reports (hard copy and electronic files) for groundwater sample 
analyses conducted by the ER Program from 1987 to July 1990. 

Geologic Log and Well Information Report. Provides a comprehensive well 
location map and complete well construction data for Mound Plant environmental 
monitoring well network on- and off-plant property. 

Radiological Site Survey Report. Provides an interpretive report for the 
radiological characterization of Mound Plant by the Site Survey Project and 

· discusses sample collection, methodology, analytical techniques and equipment, 
and results within CERCLA RI/FS requirements. 

Engineering Maps Series. Provides a series of maps that are required by the 
FFA, but that because of their size are generally difficult to reproduce. 

Topographic Map Series. Provides a series of topographic base maps covering 
buildings, roads, tanks, pavement, drainages, waterways, floodplains, wetlands, 
and surface water containments at 2-ft contour intervals. 

Photo-History Report. Provides historical perspective maps of past land use 
(waste storage and disposaQ and construction activities (clearing, backfilling, 
reclamation, etc.) at selected areas of Mound Plant known to have been used for 
waste storage or disposal. 

Waste Management Reoort. Provides background information about the key 
plant programs, projects, and support operations to identify waste generation; 
provides descriptions of the past and present waste storage and treatment 
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• 

• 

• 

Vol. 8. 

Vol. 9. 

Vol. 10. 

Vol. 11. 

facilities; provides summaries of past disposal practices and descriptions of 
on-plant disposal areas; and provides estimates and summary lists of hazardous 
substances generated. This list was evaluated to compile a list of analytical 
parameters for the remedial investigation (see Section 13) (DOE 19900). 

Environmental Monitoring Data. Provides results of Mound Plant's environmental 
monitoring data from 1975 to 1989 including uranium-233 and -234 in river, pond 
waters, and sediments; plutonium-238 in river water and sediments; 
plutonium-238 in regional soils (measured in 19n only); and tritium in 
groundwater. 

Annotated Bibliography. Provides an annotated bibliography of reports and 
documents compiled for the Site. 

Permits and Enforcement Actions. Provides a summary of past and present 
permits and registrations and regulatory enforcement actions conducted by the 
state and federal agencies (DOE 1991p). 

Spills and Response Actions. Provides summary of historical environmental spills 
and releases and the local and state responses (DOE 1992). 

1.5. HISTORY OF MOUND PLANT 

Mound Plant originated as part of the Manhattan Engineer District in 1943; its purpose was to determine 

the chemical and metallurgical properties of polonium (DOE 1986). The work was performed for the U.S. 

Army at several locations in Dayton, Ohio, by Monsanto Research Corporation (MRC). In 1946, 182 acres 

were purchased for the permanent Mound Plant Site on the outskirts of the city of Miamisburg, in 

Montgomery County, Ohio (Figure 1.4). The Site is approximately 1 o miles south-southwest of Dayton 

and 45 miles north of Cincinnati. In 1948, work being performed at the Dayton units was moved to this 

Site, and in January 1949, operations involving radionuclides began. Some of the Dayton units were 

dismantled in 1950 and moved to Mound Plant to allow the short-lived polonium-210 (half-life 138 days) 

to decay. 

Early Mound Plant programs investigated the chemical and metallurgical properties of polonium-210.and 

its applications, particularly the fabrication of neutron and alpha sources for weapon and nonweapon use. 

Investigations involving uranium, protactinium-231, and plutonium-239 were performed from 1950 to 1963 

as part of the national civilian power reactor program. In 1954, separation of the stable isotopes of noble 

gases was begun. 

In 1954, the thermoelectric generator fueled with polonium-21 0 was invented at Mound Plant and 

patented. This invention utilized heat from the radioactive decay of polonium-21 o. The first space nuclear 

auxiliary power (SNAP) generator, a SNAP-3A fueled with polonium-21 0, was demonstrated in 1959. 
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• 

• 

• 
U.S.G.S. 7.5' topographic maps Franklin Quadrangle 
Ohio, dated: 1965, photorevised: 1981, photoinspected: 
1984, Miamisburg Quadrangle Ohio, dated: 1965, 
photorevised: 1987, scale: r = 2000' 
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• Development of piUtonium-238 heat sources was started at Mound Plant in 1961 because of its high 

specific activity and relatively short half-life (87.74 years). Since that time, heat sources fueled with 

plutonium-238 have been developed and fabricated for use in thermoelectric generators and as heat 

sources for lunar experiments, weather satellites, navigational satellites, and spacecraft. SNAP-27 units 

left on the moon during the Apollo program and the satellite for the Jupiter Fly-By mission were powered 

by thermoelectric generators built at Mound Plant. 

• 

• 

Power sources for the Mariner .Jupiter-Saturn mission were subsequently built. Mound Plant heat sources 

were used to power the Pioneer spacecraft and to provide heat for the delicate instruments. Other heat 

sources have been developed for use in life-support systems, swimsuit heaters, artificial hearts, and 

cardiac pacemakers (MRC 1985b). 

In late 1954, as a result of the decline of polonium research, Mound Plant began repackaging thorium ore 

and sludges. The thorium ore and sludges consisted of hydroxide, oxalate, and minor oxide. 

Approximately 6,000 drums were received in variably-damaged, 55-gallon drums. From 1955 to 1965, the 

thorium was repackaged about three times over, and the drums were stored in large groups (DOE 1991 d). 

In 1966, the thorium was moved to bulk-type silo storage in Building 21. The thorium was never 

processed at Mound Plant and was completely removed in 1974. Uranium sludge containing thorium 

("Cotter concentrate") was later obtained and used in small quantities for research purposes. 

In 1957, a new mission assigned to Mound Plant was the development, production, and surveillance of 

detonators for military applications. Development of explosives timers in 1959 led to their manufacture 

starting in 1963. The development and manufacture of ferroelectric transducers and firing sets 

(components that control initiation of detonators) began in 1962. All these programs are continuing. 

The first of several programs requiring tritium-handling technology was initiated in 1958. Today, Mound 

Plant has an extensive capability for handling and studying tritium and tritium compounds for weaJX?nS 

or nonweapons applications. A facility also exists for the recovery and purification of tritium from all types 

of wastes generated at DOE sites that handle tritium. Facilities also exist for the development of 

tritium-containing materials and processes for weapons applications and possible manufacture (MRC 

1985b). 

In the early 1970s, as national concerns about the environment and the conservation of resources grew, 

Mound Plant expanded its comprehensive programs in environmental control, waste management, and 

energy conservation. In January 1975, Mound Plant formally came under the jurisdiction of the Energy 

Research and Development Administration upon dissolution of the Atomic Energy Commission (AEC). 
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•• 

• 

• 

An additional 124 acres of land south of the original 182 acres were purchased in 1981 to make up the 

current plant property as shown previously in Figure 1.3. The new property remains undeveloped. 

Mound Plant is now an integrated research, development, and production facility that operates in support 

of the DOE weapons and energy programs. Mound Plant manufactures both nonnuclear components 

and tritium-containing components for nuclear weapons. 

1.5.1. Previous Response Actions 

Both Mound Plant and the DOE have been responsive to environmental concerns for many years. 

Responses to environmental problems and concerns include the following events. 

1967-1971 

1973 

197 4-Present 

1975-1990 

1976 

1976-Present 

1976-1978 

1978-Present 

1979 

1982-1985 

1985 

1986 

1986-1987 

1987 -Present 

1987 -Present 

1987 

1988 

1989 

1990 

Modification of Tritium Wastewater Discharge Procedures. 

Site Description and Safety Assessment, 1973. 

Environmental Monitoring. 

Potable Water Standards Project, 1975-1977. 

Buried Valley Aquifer Evaluation Project. 

National Pollution Discharge Elimination System (NPDES) Permitted 

Outfall 001 and 002. 

Construction of Surface Water Retention and Discharge System. 

D&D Program. 

Final Environmental Impact Statement, 1979. 

Site Survey Project, 1982-1985. 

Installation Assessment under CEARP. 

RCRA Waste Management. 

DOE Headquarters Environmental Survey. 

ER Program, Previous Work and Work in Progress. 

Tritium Groundwater Assessment Program. 

Runoff Ponds Characterization. 

RCRA Facilities Assessment. 

Mound Placed on NPL. 

Groundwater Protection Management Program. 

For a further discussion on each of these events, refer to Section 2.2 of the OU-9 Work Plan . 
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• 1.6. REPORT ORGANIZATION 

• 

• 

This document is the RVFS Work Plan for the Main Hill, OU-2, at Mound Plant, and follows the format 

recommended by the EPA for conducting RI/FS under CERCLA (EPA 1988c). Under these guidelines, 

the following sections are provided in this report: 

Section 1, Introduction, includes a discussion of past activities. 

Section 2, Physical Setting, provides an overview of site geology and soils, 
surface water and groundwater hydrology, climate and ecology. 

Section 3, Initial Evaluation, provides a short description of the AOCs currently 
identified for OU-2, the identification of potential contaminants, an evaluation of 
data previously collected at the areas and a summary of possible horizontal and 
vertical extent of contaminants. Primary and secondary contaminant sources and 
release mechanisms, predicted pathways, and potential receptors are identified 
in the AOC conceptual model. This section also provides preliminary evaluations 
of public health risks, environmental impacts, a discussion of ARARs, as well as 
preliminary identification of response objectives and remedial action alternatives. 

Section 4, Remedial Investigation Rationale, describes the work to be included 
in the OU-2 remedial investigation, the areas to be excluded from the OU-2 scope 
of work, mixed waste issues, the coordination with and use of other operable unit 
data, and project phasing. 

Section 5, Operable Unit 2 Data Needs, discusses the data needed to complete 
the site characterization and · risk assessment, and to evaluate remedial 
alternatives. 

Section 6, Data Quality Objectives, discusses the data quality objectives (DQO). 

Section 7, Data Collection, discusses the data needed for bedrock topographic 
mapping, subsurface utility evaluation, soil gas reconnaissance, evaluation of 
existing monitoring wells, surface and subsurface soil sampling, source specific 
investigations, characterization of Main Hill seeps and foundation drains, 
installation of new monitoring well clusters, groundwater flow investigation, and 
a summary of data collection by project phases. 

Section 8, RifFS Tasks, discusses in summary format the specific tasks required 
to complete the RI/FS process, such as project planning, field investigations, 
sample analysis, data evaluation, risk assessment, AI reports, FS reports, and 
post-RifFS support. 

Section 9, Schedule, discusses the schedule prepared for OU-2 RI/FS activities. 

Section 1 0, References . 
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• 2. PHYSICAL SETIING 

The background discussions included within this section are largely from the OU-9 RIIFS Site-wide Work 

Plan. Portions of the infonnation relevant specifically to OU-2 are repeated within this document for 

convenience of the reader and persons who will be responsible for implementing this work plan. The data 

presented here was considered by the RI/FS seeping team to develop RIIFS rationale objectives, data 

needs, and the resultant field scope of work. 

2.1. PHYSIOGRAPHY AND SITE DESCRIPTION 

Physiography 

Mound Plant is located on the eastern side of the Great Miami River valley, within the Till Plains section 

of the Central Lowlands Province. Bedrock in this area forms a peneplain, which is dissected to a 

maximum of 900 ft, and the dominant drainage pattern is dendritic. The larger valleys are partially filled 

with glacial deposits. The modem Great Miami River occupies an ancient valley that was fonned by 

meltwater from continental glaciers. This ancient valley Is filled with thick, extensive glacial deposits of 

• penneable sand and gravel that are referred to as the Buried Valley aquifer (BVA), an important source 

of groundwater resources (DOE 1989d). A finger of the BVA extends under the OU-2 geographically 

defined area 

Site Description 

Mound Plant occupies 306 acres within the southern city limits of Miamisburg, Ohio (Figure 2.1). The 

northern boundary of Mound Plant is approximately 0.13 mile south of Mound Avenue in Miamisburg. 

Mound Avenue curves south, becomes Mound Road, and runs southward along the eastern boundary 

of the plant. Benner Road fonns the southern boundary of Mound Plant, and the Conrail Railroad, 

formerly the Penn-Central, roughly parallels the western boundary at distances of about 50 to 200 ft 

(MAC 1985b). A railroad siding enters the plant from the west and services the lower plant valley. Details 

of the plant property boundaries, fencing, and utilities are included in the Site Seeping Report: Volume 

4- Engineering Map Series (DOE 1991h). 

There are currently more than 100 buildings on the Site, total floor space exceeds 925,000 tt2 (MAC 

1985b). Most of the buildings are located on the northwest high area known as Main Hill. Figure 2.2 and 

• Plates 1 and 1 A identifies Mound Plant areas and buildings that are located on the Main Hill. Usages of 

the buildings are described in the Mound Site Development Plan (MAC 1985b). Buildings on the · 
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• 

• 
U.S.G.S. 7.5' topographic maps Franklin Quadrangle 
Ohio, dated: 1965, photorevised: 1981, photoinspected: 
1984, Miamisburg Quadrangle Ohio, dated: 1965, 
photorevised: 1987, scale: 1" = 2000' 

Figure 2.1. Location and Topographic Features of Mound Plant, Miamisburg, Ohio 
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• northwest hill include administrative offices, machine tool and maintenance shops, nuclear and advanced 

device production and development facilities, a cafeteria, a library, a powerhouse, and other utilities (MAC 

1985b). The southern part of the property is undeveloped except for an unpaved parking lot. 

• 

• 

Mound Plant uses a wide variety of chemicals and generates approximately 20,000 gallons of hazardous 

wastes per year, Including organic solvents, waste oils, corrosives, spent plating bath solutions, explosive 

wastes, and laboratory wastes. There is no current storage of either chemical products or hazardous 

wastes in underground storage tanks (USTs). USTs at Mound Plant are used for storage of fuel oil, diesel 

fuel, low-level radiological wastewater, and sanitary/industrial wastewater (EG&G 1989b). 

There are four large surface tanks on the plant. Two large water towers, one on the Main Hill and one 
on the SM/PP Hill, provide the potable water supply to the plan. These two water tanks hold 100,000 and 

250,000 gallons, respectively, and are supplied through the water treatment system that obtains water 

from the plant supply wells. These water towers deliver 50% of their capacity for domestic and process 

uses and the other 50% is retained for fire protection. Additional fire protection is provided by a 

350,()()()..gallon dedicated tank located just west of the WD Building (Figure 2.3). The fourth large surface 

tank is a 315,000 gallon fuel oil tank located in the lower plant valley. The tank is surrounded by an 

asphalt-lined berm capable of holding 150 percent of the tank contents. All of the water supply piping 

is underground to protect from freezing. All of the fuel oil piping is aboveground, but older underground 

pipes may remain abandoned in place. Details of the tanks and piping are contained in the Site Scoping 

Report: Volume 4 - Engineering Map Series (DOE 1991 h). 

Mound Plant has a system of underground piping used, or formerly used, to transmit a variety of 

wastewaters, including low-level alpha radiation waste, low-level beta radiation waste, sanitary sewage, 

and storm sewage. The underground waste transfer line in Area 19 has already been removed under the 

D&D program. 

Leaks in storm and sanitary sewers have been identified in the past as a problem and were surveyed 

internally using a television camera Leaking sections were replaced or lined. Operational data indicates 

that groundwater infiltrates into some of the sewers through cracks, while in other sections water leaks 

out of the pipes. All piping on the Main Hill has been considered for inclusion into the OU-2 scope of 

work. 

Historical disposal areas within OU-2 include only limited disposal in Area 6. The history of these disposal 

activities is described in detail in the Site Scoping Report: Volume 6 - Photo History (DOE 1991 d). A 

summary description is provided in Section 3 of this work plan. 
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• 2.2. GEOLOGY 

• 

• 

An understanding of the Site geology Is Important in discerning the groundwater, surface water, and soil 

contaminant migration pathways at Mound Plant These pathways may extend between various operable 

unit boundaries and need to be considered during the OU-2 Rl. This section will discuss the stratigraphy, 

lithology, bedrock, and distribution of Quaternary deposits. 

2.2.1. OVerview of Site Geology 

2.2.1.1. Bedrock 

The bedrock in the vicinity of Mound Plant is essentially flat lying; the regional dip Is approximately 5 ft 

per mile to the northeast (Stout 1941 ). Bedrock outcrops are common on hillsides. The bedrock section 

beneath Mound Plant· consists of Cambrian and Ordovician sedimentary units. The Cambrian through 

Middle Ordovician units are mainly dolomite and limestone, whereas the Upper Ordovician section Is 

dominated by thin beds of alternating shale and limestones. The Richmond Group of Upper Ordovician 

age is present at the surface at Mound Plant and throughout most of Montgomery County. This group 

of formations underties the Main Hill and controls groundwater flow In those areas. The Richmond Group 

consists of thinly-interbedded, calcareous shale and limestone units. The limestone beds range from 2 

to 6 inches in thickness and generally comprise less than half of the individual formations (Fenneman 

1916). The Richmond Group Is highly fossiliferous and is well known for its assemblage of rugose corals 

(Stout 1941). The abundance of fossils, particularty corals, indicates that the Richmond Group was 

deposited In a shallow, warm marine environment. This group is generally 250 to 300 ft thick in the 

vicinity of Mound Plant. 

2.2.1.2. Quaternary Deposits 

Quaternary Glacial Deposits 

Pleistocene age glacial deposits at Mound Plant are of two major types: ice-laid deposits and water-laid 

deposits. The ice-laid deposits (tiiQ were formed as ground moraine when materials carried in the base 

of the glacier were laid beneath the advancing glacier, or dropped to the land surface as ice melted 

during glacial retreat. Ground moraines usually form relatively flat land except where the till thinly caps 

broad, rolling hills near the glacial margin (Goldthwait et.al. 1979). The till in the area of Mound Plant iS 

composed of an unsorted, unstratified mixture of clay, silt, sand, and coarser material (Struble 1987). 

Radiocarbon age determinations of the youngest tills in the area of Mound Plant have a range of 20; 700 

± 600 years to 21,600 ± 400 years ago (Forsyth 1961). 
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• 

• 

• 

The water-laid deposits consist of outwash composed of well-sorted sand and gravel that is horizontally 

layered and commonly cross-bedded. A sample of the outwash material collected 0.5 mile west of Mound 

Plant was analyzed for grain size and clast lithology. The sample contained approximately 79% fine 

gravel, 18% very fine to very coarse sand, and 3% silt and clay. The lithology of the clasts consisted of 

approximately 85% carbonate, 6% igneous and metamorphic, 4% sandstone, 3% chert, and 2% siltstone 

(Struble 1987). The outwash In the vicinity of Mound Plant occurs as restricted valley train deposits that 

were fonned by the aggradation of glacial meltwater streams (Goldthwait et al. 1979). The channels that 

contain the valley-train deposits generally follow the present course of the Great Miami River. These 

channels were fonned by interglacial streams that cut deeply (up to 200 ft) into bedrock. Some of these 

valley-train deposits may have been deposited In the earlier Illinoian glaciation, but the majority of the 

outwash deposits are attributed to WISconsin glaciation. The valley-train outwash is interstratified with till 

previously discussed; therefore, glaciers must have covered the outwash deposits a number of times. 

The complex lnterstratification of glacial till and outwash has greatly affected the hydrologic condition 

existing at Mound Plant today. 

2.2.1.3. Distribution of Quaternary and Bedrock Units 

The majority of Mound Plant area is covered by Quaternary deposits. Across the plant, the thickness of 

the Quaternary deposits ranges from 0 ft (at bedrock exposures, discussed below) to greater than 195 ft 

on the western edge of the new property. Over most of the Main Hill these deposits are less than 20 ft 

thick (DOE 1990g). Throughout the extent of the valley beneath the plant drainage ditch, the Quaternary 

deposits are mostly 10 to 30 ft. thick, but have a maximum thickness of 70 ft near the western fence line 

of the plant. 

Bedrock crops out sporadically and is exposed at some of the seeps on the Main Hill and in the vicinity 

of the Conrail Railroad cut Usually the resistant limestone beds are exposed, because the shale intervals 

are easily eroded and are covered with eroded debris. The limestone beds form ledges that can be 

followed for tens of feet. 

Geologic cross sections in the valley area and outside the western perimeter of Mound Plant were 

constructed from borehole logs to show the relationship of Quaternary deposits to the underlying bedrock. 

Figure 2.4 shows the locations of the cross sections. Additional lithologic details can be found in the 

addendum to the Site Scoping Report: Volume 2- Geologic Log and Well Information Report (DOE 

1990g). The cross sections are in areas dominated by Quaternary deposits that consist of outwash (sand 

and graveQ and till (clayey, silty, sand and graveQ up to 160ft deep. Although the outwash deposits are 

thickest in the valley of the Great Miami River, tongues of sand and gravel extend eastward onto Mound 

Mound Plant, ER Program 
(Revision 0) 
931~ 

AVFS. OU-2, Work Plan 
September 1993 

Physical Setting 
Page 2-7 



• Plant property along topographic embankments located in OU-2, as illustrated by the isopach map of 

unconsolidated deposits, Figure 2.5. 

• 

Cross section A~ (Figure 2.6) runs west to east perpendicular to the Great Miami River Valley. The three 

wells within this cross section show the extent of the BVA to the west of Mound Plant A surficial clay 

bearing glacial till Is present close to Mound Plant beneath the Conrail Railroad embankment This glacial 

till Is replaced by recent alluvium In the vicinity of the Great Miami River and overlain with artificial fill 

beneath the Cincinnati-Dayton Highway, the Miami-Erie Canal and on Mound Plant Beneath the glaclal 

till and recent alluvium are glacial outwash deposits, another glacial till layer, and the bedrock. Moving 

eastward, the glacial outwash and lower till layers vary In thickness from more than 65 ft at well 301 to 

less than 30ft at well 0003 as shown on cross section A-A,. Figure 2.6. By well 0312, the lower two 

glacial units are missing, and only the upper glacial till is present 

Cross section C1-C8, as shown in Figure 2.7, trends almost due north of Well 0316, across Mound Plant 

drainage ditch and tributary valley to boring 0112 on the Main Hill. The tributary valley, as inferred from 

the surrounding wells, is roughly 600 ft wide at its widest and Is approximately 85 ft deep. The valley Is 

filled with glacial till although a coarser grained outwash tense appears near the bottom of the till. As 

expected, bedrock rises at a steep rate from the valley to well 0328 on the top of the Main Hill. 

Unconsolidated deposits overlying the Main Hill are generally artificial fill, except for minor amount of till 

logged In well 0116. The true configuration of the static water level is probably not as continuous as 

Figure 2. 7 would suggest. Section C-C1 trends northeast through the overflow pond and site sanitary 

landfill (Figure 2.8). The stratigraphy and geology are discussed In detail in the Hydrogeology Technical 

Memorandum (DOE 1991 k). 

2.3. SURFACE WATER AND SEDIMENTS 

<" To date, much of the documented radioactive contamination at Mound Plant has been found in surface 

and near-surface soils. The presence of surficial contamination increases the possibility that surface water 

runoff will transport the contamination away from the source location to areas both on and off the plant 

The contaminants and contaminated sediments are transported first by over1and flow and then 

concentrated in ditches, stream channels, and surface impoundments. These drainage pathways and 

concentration points, whether natural or manmade, provide an excellent opportunity for evaluating the 

presence of contamination above the concentration points. The drainage pathways and concentration 

• 
points are, in tum, determined by the site geomorphology. A detailed discussion of the Mound Plant 

surface water hydrology Rl investigation is included in the OU-9 Site-wide Work Plan (DOE 1991a). 

Surface water/sediment sampling are not part of the OU-2 scope of work. 

Mound Plant, ER Program 
(Revision 0) 
9317().()4.G 

RVFS, OU-2, Work Plan 
September 1993 

Physical Setting 
Page 2-9 



• 

• 

• 

I 
I 

I 
I 

I 

I 
I 

I
I 

I , 

I 
I 

I 

I I I I I 
I I 

I I I 
I .f I , I I c' ' I I 

I I 
I I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I 
I 

I 
"I. 
I 

I • • I • 
i • • I • • I • • 

I • • I • • I • • I ... 
• 
iv=P~Grt : ~ 
I 
• I • 
\ 
I • • I • • I • • 

I 
I • • I • • I • • I • • I • • I • • I • 

LEGEND 

IL------------------------------------L--~~-~-Q-~-~--~_"_·~~~--~----~-------------~-~-;~_:_8 __ .· ____ ~ 
Figure 2.5. · Preiiminary Isopach map of unconsolidated deposits 

Mound Plant, ER Program 
(Revision 0) 
83170-04-G 

RI/FS, OU-2, Wort< Plan 
September 1993 

Phyelcal Setting 
Page 2-10 



• 2.4. HYDROGEOLOGY AND GROUNDWATER FLOW 

• 

2.4.1. Overview of Current Understanding 

The hydrogeologic regime at Mound Plant consists of two different geologic environments: flow through 

the bedrock beneath the Main Hill and flow within the unconsolidated glacial deposits and alluvium 

associated with the BVA In the Great Miami River Valley and under a portion of OU-2 (Figure 2.9). The 

bedrock system, an Interbedded sequence of shale and limestone, Is dominated by fracture flow; the BVA 

Is porous flow with Interbedded gravel lenses providing the major source of water. Since the BVA does 

extend under OU-2, It's characteristics, while obtained for data points outside OU-2, are relevant to this 

work plan. 

The BVA provides domestic and municipal water supplies through small residential wells and the City of 

Miamisburg well field, as well as providing industrial supplies for the Dayton Power and Ught Hutchlng 

Power Station and Mound Plant Because of this usage and the aquifer characteristics, parts of the BVA 

have been designated as a sole source aquifer. The aquifer has been classified as a Class 1 aquifer by 

EPA to assist in groundwater protection . 

A regional classification of an aquifer in advance of specific management decisions is called an 

•anticipatory classification• (EPA 1988a). It is possible that on a local scale in the immediate vicinity of 

Mound Plant, the BVA could be evaluated, using EPA criteria, as a Class II A aquifer. However, the 

designation as a sole-source aquifer is an ARAR that will be used to evaluate possible remedial actions. 

Water quality analyses for samples from the bedrock system indicate that the water chemistry varies from 

calcium bicarbonate-type to sodium chloride-type, with some anomalously high concentrations of nitrate 

and sodium. Contaminants have been detected in the bedrock system seeps and include tritium and 

some VOCs at levels above the drinking water standard. In the BV A. tritium and VOCs are also pr~nt, 

with VOCs above drinking water standards. The volatile organic chemicals in the BVA are found near the 

historical landfill (Area B) and the plant supply wells. The contamination declines within a short distance 

from the landfill, and only sporadic trace amounts (less than 1 part per billion) have been reported in 

monitoring wells outside the plant boundary. 

Work on the Main Hill included the installation of wells and pits to assess tritium movement in the bedrock 

system, as well as flow and water quality monitoring of the seeps (DOE 1989d). Monitoring wells installed 

• under the ER Program and in earlier studies were/designed to assess contamination in those locations 

where it was known that a spill had occurred or where contamination had already been detected, . as in 

Mound Plant production wells. These earlier monitoring wells were installed in a phased approach to 
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• better define the limits of specific contaminant plumes and were also designed or located to charaCterize 

some of the physical and chemical environment (geology and hydraulic parameters) through which the 

contaminants moved. 

• 

• 

Previous work identified two groundwater systems In Mound Plant area: 

the BVA In the Great Miami River Valley that extends beneath the valley between the Main Hill 
and the SMIPP Hill at Mound Plant; and 

the bedrock groundwater flow system that underlies the BVA and the topographically high 
areas at Mound Plant, including the Main Hill and SMIPP Hill. 

At many monitoring well locations in the Great Miami River Valley, the BVA appears to consist of an upper 

and lower aquifer unit separated by a glacial till. The degree of Interconnection between the two units 

is not known at this time. Well logs were used to develop geologic cross sections on Mound Plant to 

show the hydrogeologic system in the plant area (Figures 2.6, 2. 7, and 2.8). 

The supporting well data used to develop the hydrogeologic conceptual model are contained In the "Site 

Scoping Report: Volume 2 - Geologic Log and Well Information Report (DOE 1990g). As part of the 

Scoping Report, 113 wells on and adjacent to the plant were identified. These wells included monitoring 

and production wells within the plant, as well as selected residential and municipal wells off-plant. Review 

of well completion data contained in the Site Scoping Report showed that many of the wells installed prior 

to the ER Program had been abandoned and could no longer be located or were unsuitable for water 

quality monitoring use under the stricter (EPA 1986) guidelines presented in the Technical Enforcement 

Guidance Document (TEGD). The wells not usable under the TEGD can still provide qualitative or semi 

quantitative data on stratigraphy, water levels, hydraulic parameters, and contaminant distributions that 

will be used in developing the site-wide hydrogeology. However, the foundation for the RIIFS will be the 

51 wells Installed from 1987 through 1989 under the ER Program and the DOE Environmental Survey and 

any additional wells to be installed under the ER Program in the future. 

2.4.1.1. Bedrock Flow System 

Bedrock beneath Mound Plant consists of the Upper Ordovician Richmond Group, a sequence of thin 

alternating beds of calcareous shale and limestone. The group is highly fossiliferous and is well known 

for its assemblage of rugose corals (Stout 1941). The bedrock controls flow on the Main Hill and 

underlies unconsolidated deposits of the BVA in the tributary valley at Mound Plant and in the valley of 

the Great Miami River. Bedrock topography is shown in Figure 2.1 o. 
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• The groundwater flow system beneath the Main Hill is conceptually divided into a deep bedrock flow 

system and the shallow bedrock flow system. Two conceptual models have been developed to explain 

the movement of groundwater within these two flow systems. The most recent of the two models is 

termed the "fractured mantle carapace" model. The "fractured mantle carapace• model ties the movement 

of groundwater In the shallow flow system and seep occurrence to an upper zone of bedrock that is 

fractured to a relatively unlfonn depth, which roughly mirrors surface topography. In this model, shallow 

groundwater flow is controlled by fracture depth. 

The alternate conceptual model depicts groundwater flow In the ·bedrock beneath the Main Hill as 

controlled by differences In physical properties within the vertical sequence of shale and limestone rocks, 

and by the frequency, orientation, and size of fractures and partings along bedding planes. According 

to this "stratigraphic control" model, vertical movement of groundwater occurs along vertical fractures that 

are common In the relatively thin limestone units. The shale beds are commonly 5 to 8 ft thick and are 

more resistent to vertical fracture. The limestone beds range from 2 to 6 inches thick (Fenneman 1916). 

Natural springs (seeps) were reportedly associated with the upper surface of two shale beds. Natural 

·gamma logs were used along with core samples to confinn the location of a thick shale layer that may 

be associated with a seep horizon at approximately the 820-ft elevation (Terran 1987a; DOE 1989a). The 

• "stratigraphic control" model suggests that the presence of seeps Indicates that the shale beds Impede 

the downward flow of groundwater, leading to lateral flow of groundwater along the fractures and bedding 

planes in the overlying rocks. 

The seeps are of concern because they contain tritium that has been traced to soil beneath the SW 

Building. The seeps also contain VOCs at concentrations above drinking water standards. ~e locations 

of the seeps relative to the SW Building indicate that a complex flow system must exist, and that additional 

data are required for an adequate determination of the extent of contamination. 

The FFA requires characterization of the properties of the bedrock that control the rate and directior:t of 

groundwater flow. Data collected to date indicate that groundwater flow within the bedrock system is 

probably along the interface between the overlying glacial tills, fill materials, and the bedrock; along 

fractures within the bedrock; and along the interface between limestone and shale beds. Flow paths 

within this system are complicated and may be locally enhanced by permeable sand and gravel fills 

around utility trenches. The movement of groundwater may also reflect transient discharge of various 

sources such as precipitation and seepage from water transmission lines and sewers. Previous studies 

to trace water chemistry, including stable isotopes on the Main Hill, have met with limited success (DOE 

• 1989d). 
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• EsSentially, no data are available concerning the hydraulic properties of the bedrock. No data exist on 

the hydraulic conductivity or storativity, and data for hydraulic head and gradients are limited. In addition, 

the relationship and degree of interconnection between the bedrock flow system and the BVA are 

currently unknown, as are any seasonal variations in flow and water levels. 

• 

Shallow Flow System 

Discharge 

Groundwater discharge from seeps is expected on the steep flank of hills and into unconsolidated 

deposits In the plant valley and the valley of the Great Miami River. Discharge at seeps Is known to occur 

at several locations on the Main Hill The degree of interconnection between the bedrock flow system and 

the BVA has not been detennined. 

Hvdroovnamlc Characteristics 

Penneabilities for three wells completed In the bedrock (0112, 0117, and 0120) were estimated In slug 

tests conducted in 1988 (Table 11.1). These tests indicate that the penneability of the bedrock material 

may range from 1 X 10-4 ft/sec tO 1 X 10-6 ft/Sec. 

Wells completed In the shale bedrock at Mound Plant _generally yield less than 5 gpm with specific 

capacities of .25 to 2.50 gpm/ft of drawdown (Dames and Moore 1976a, b). For site-specific data on 

groundwater flow rates at seeps, 10 test pits and wells (0700 series wells as shown in Figure 2.11) were 

excavated into bedrock on the Main Hill between October 1986 and March 1987 (Terran 1987a). Details 

about the pit construction are included in the Site Scoping Report: Volume 2 - Geologic Log and Well 

lnfonnation (DOE 1990a). Flow Into the pits was measured by installing flow recording equipment and 

collector drains in the pits and then backfilling. Flow into the pits was observed to occur from fract~res 

and along the bedding planes of shale units, and flow did not occur in all pits. Where flow occurred, 

however, the rate ranged from 54 gpd (0.037 gpm) to 1,400 gpd (0.97 gpm) (Terran 1987a). 

Groundwater Qualitv in the Bedrock 

Inorganic constituents for groundwater samples were collected in March 1988 from the seeps on the Main 

Hill and selected bedrock wells (DOE, 1989d). In addition, seasonal variation in water quality 

• characteristics were compared using trilinear diagram for samples collected in December 1987 and March 

1988. The inorganic data and trilinear diagrams show that the water chemistry for the seeps and bedrock 

wells varies from calcium bicarbonate-type to sodium chloride-type. Variations in major ion chemistry 
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Table 11.1. Slug Test Results 

Date Well Analysis Method4 K(R/a) TeaiType 

1f1/J/81!. 011~ Bouwer~ 1 X 10-4 Slug 

1/21/81!. 011~ Bouwer~ 5x10~ Ball 

1/21/88 ou,Jl Bouwer-Aoe 1x10~ Slug 
HvorlleY 2x 10-4 

Sklbltzke 6x 10-6 

1/22/88 012Db Bouwer-Ace 1 X 10-6 Slug 
Fents-Knowlea 5x 10-2 

HvorlleY 2x 10-4 

Skfbftzke 3x10-4 

1/21/81!. o1ssC Bouwer-Roe 3x10-4 Slug 

1/22188 01ssC Bouwer-Rice 3x10-4 Ball 

1/2D/88 0119c Bouwer-Rice 2x10-4 Slug 

1/21/88 0119c Bouwer-Roe 2x 10-4 BaR 

1/21/88 0158c Bouwer-Rice 2x 10-3 Ball 

1/22/88 0158c Bouwer~ 3x 10-3 Slug 

1/'23/88 0158c Bouwer-Rice 2x 10-3 Slug 

1/21/88 0154c Bouwer-Rlce 1 X 10-3 Ball 

~,.,.,..Ice. Bouww-Rioe (Bouwer and Rice 1976); ~ (Bentall1963): twor'lleY (Hwnlev 1951); 

Sklbltzke (Bentall1963). 
bw.11s .,. complet.d In bedrock under confined or Mmiconfined oondltiona. 

'Welta .,. COf11Pie*lln unconaolldated Mdlmenta under unconfined conditions. 

Reference: Remedial Investigation/Feasibility Study Operable Unit 9 Site-wide Work Plan, May 1992 
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• occur over time at some seeps, suggesting variations in seasonal recharge. Calcium bicarbonate-type 

groundwater is the typical chemistry for background groundwater quality in the calcareous shale and 

limestone lithology present at Mound Plant (Hem 1970). 

Chloride concentrations measured in groundwater samples collected at the seeps and bedrock monitor 

wells range from Z1 to 1750 mg/L (Table 11.2). The elevated sodium and chloride concentrations 

measured in groundwater samples from seeps 601, 602, 603, 605, and 607 and monitor wells 117 and 

120 are anomalous for the natural chemical composition of the bedrock. Potential sources of the 

dissolved sodium and chloride are leakage from underground sewage lines, the application of salt to 

roads and walkways to melt snow and Ice, as well as leakage of water softener regeneration water. 

The seeps have been considered a special and complex flow system, and they have been the focus of 

additional Investigations, including stable isotope geochemistry, to try to refine the conceptual models. 

The Stage 3 Remedial Investigation Plan disCusses some of the preliminary findings of these studies (DOE 

1989a). 

• Deep Flow System 

• 

Monitor Wells 

There has been some prior characterization of the bedrock system and data from several monitoring wells 

are available to describe both the hydrogeology and the nature and extent of contamination. Eleven of 

the wells listed in Table 11.3 and shown on Figure 2.12 are completed and screened in the bedrock (034, 

042, 0113,01114,0115,0116, 0120,0121,0242, 0309, and 0310). An additional seven wells shown on 

Figure 2.12 (0020, 0028, 0033, 0112, 0117, 0227, and 0318) are completed in the weathered zone at the 

interface between unconsolidated materials and the bedrock. Ten wells and pits (0700 series wells) ~ 

are listed in Table 11.3 were constructed for the Tritium Groundwater Assessment Program. Most are 

adjacent to the SW Building (Figure 2.11 ). In addition, 12 wells were drilled to bedrock; 10 were backfilled 

to a shallower depth; and two were gravel packed from the land surface to the well screen. Finally, a 

single well (0817) was constructed in bedrock on the new (south) property. The 10 wells backfilled to a 

shallower depth are screened in the upper unit. The elevation of the top of the bedrock is available from 

all of these wells . 
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Table 11.2. Water Sample Analyses for Major Ions, March 1988 

a 
Weill Source .Calcium Potassium Magnesium Sodium 

ug/L ug/L ugll Ug/L 
112 BO 98,500 9,620 45,200 25,400 
117 BO 154,000 5,000 60,400 87,800 
120 BO 166,000 6,420 90,000 67,700 
601 BO 176,000 5,000 37,900 160,000 
602 BO 46,200 5,000 11,800 226,000 
603 BD 201,000 5,000 31,800 949,000 
605 BD 138,000 5,000 36,700 172,000 
607 BO 167,000 5,000 46,700 263,000 

609 BO 80,400 5,000 9,150 5,210 

111 BVU 99,700 5,000 23,800 115,000 
118 BVU 101,000 5,000 33,500 53,400 
119 BVU 151,000 5,000 . 45,300 133,000 
122 BVU 166,000 5,000 70,700 67,800 
123 BVU 80,800 10,600 34,900 566,000 
124 BVU 119,000 5.000 35.000 80,200 
125 BVU 114,000 5,000 45,700 36,500 
126 BVU 133,000 5,000 38,400 87,000 
127 BVU 97,600 5,000 29,000 58,900 
128 BVU 87,700 5,000 30,600 67,100 
129 BVU 124,000 5,000 36.900 99,800 
130 BVU 83,900 5,000 32,800 43,000 
138 BVU 120,000 5,000 35,500 64,900 
151 BVU 112,000 5,000 49,200 10,000 
152 BVU 137,000 5,000 40,300 67,000 
153 BVU 137,000 5,000 39.500 84,100 
154 BVU 111;000 5,000 34,000 78,100 

155 BVU 118,000 5,000 36,200 81,600 
156 BVU 97,700 5.000 30.300 40,400 
157 BVU 78,100 5,000 31,400 50,400 
158 BVU 113,000 5,000 36,800 73,700 
159 BVU 87,400 5,000 30,100 70,200 
160 BVU 82.900 5.000 30,900 61,800 

8 
Source: 

BD- samples from the bedrock groundwater flow system; 
600 series samples are from seeps. 

BVU - samples from upper unit of the Buried Valley aquifer . 

pH Alkalinity Sulfate 
mgll mg/L 

7.10 350 148 
7.23 3,501 170 
7.15 343 257 
6.80 289 107 
7.38 306 99.3 
7.22 213 62.9 
7.35 264 133 
7.10 242 119 
7.01 161 50 

7.04 401 75 
6.76 333 52.6 
7.04 524 134 
6.67 460 153 

6.93 330 52.6 
7.01 374 73 
6.93 - 35.2 
6.70 420 71.4 

6.93 293 49.8 

7.06 295 52.7 
6.40 379 73 
6.65 330 20.3 
6.92 331 64.8 

7.03 342 209 
6.60 458 105 

6.82 433 109 
6.82 345 n 
6.81 372 86.7 
7.20 327 33.6 
7.20 306 51.9 

6.97 340 61.6 
7.28 281 70.6 
7.01 288 59.1 

Chlorine 
mg/L 

36.9 

321 
321 
247 

318 
1750 

338 

524 
26.9 

153 
87.6 

365 

175 
813 

102 
56.3 
111 

117 

117 
161 

46.8 

126 

6.1 

84.7 

120 
129 

126 

56.2 
111 

105 

93.5 
105 

Reference: Remedial Investigation/Feasibility Study Operable Unit 9 Site-wide Work Plan, May 1992 
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• Table 11.3. Summary Tcibte of Monitoring Wells Completed in the Bedrock System on the Main Hill 

Borehole Borehole 
ER Program Date of Former Consistency Elevation Depth Well Casing 

Weiii.D. Installation Project Weiii.D. withTEGD (ft MSL) (ft) Depth (It) 

0020 Ca. 1975 BVA evaluation 20-1 No 786.20 40.00 42.00 

0028 Ca. 1975 BVA evaluation 28-1 No 748.50 19.00 19.00 

0033 05/13176 PIN standards project 33-1 No n5.oo 33.50 33.50 

0034 05/26176 PIN standards project 34-1 No 818.00 20.00 20.00 

0042 Ca. 1975 PIN standards project 42-1 No 765.00 25.00 

0112 11118/87 ER Program AI · NA Yes n3.50 35.50 37.00 

0113 11/16/87 EA Program AI NA No 875.40 58.00 55.70 

0114 11/11/87 ER Program AI NA No 874.20 55.00 53.00 

0115 11/10/87 ER Program AI NA Yes 874.30 42.00 41.50 

• 0116 11/02/87 ER Program AI NA Yes 87~.10 89.00 60.50 

0117 12/02/87 ER Program AI NA Yes 811.90 17.50 15.50 

0120 12/04/87 ER Program AI NA Yes 821.50 33.00 32.20 

0121 11/12/87 ER Program AI NA Yes 886.90 111.50 109.00 

0227 05/27fl6 PIN standards project 27-2 No 785.00 31.50 . 31.50 

0242 05/13176 PIN standards project 42-2 No 752.80 13.00 13.00 

0309 08/21189 ER Program AI NA Yes 710.10 53.10 50.20 

0310 08/16/89 ER Program AI NA Yes 703.80 54.80 54.70 

0318 08/09/89 ER Program AI NA Yes 810.70 30.30 28.80 

0712 Ca. 1987 GW tritium assessment P012 No 

0713 Ca. 1987 GW tritium assessment P013 No 872.80 12.00 12.00 

0714 Ca. 1987 GW tritium assessment P014 No 872.80 23.00 23.00 

0721 Ca. 1987 GW tritium assessment W001 No 

• 0722 Ca. 1987 GW tritium assessment W002 No 

Reference: Remedial Investigation/Feasibility Study Operable Unit 9 Site-wide Work Plan, May 1992 
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•• Table 11.3 (page 2) 

ER Program 

Weiii.D. 

0723 

0724 

0725 

0726 

0727 

Date of 

Installation 

ca.1987 

ca.1987 

ca.1987 

ca.1987 

ca.1987 

Project 

GW tritium assessment 

GW tritium assessment 

GW tritium assessment 

GW tritium assessment 

GW tritium assessment 

Former 

Weiii.D. 

W003 

W004 

woos 

W006 

W006 

0817 09126183 New property evaluation 117 

:!_EGo- Technical Enforcement Guidance Document (EPA 1986) 
Tnls Is a water supply well that can be used for . 
characterization of potable water supplies. 
BVA- Burled Valley aquifer 
DOE - u.s. Depanment of Energy 
ER Program - Environmental Restoration Program 

A...G_W- groundwater 
~CO- Miami Conservancy District 

MP - Mound Plant 
MSL - mean sea level 
NA - not available 
PW - potable water 
AI - remedial Investigation 
TBD - to be determined during residential well Investigation 

Consistency 

wlthTEGD • 

No 

No 

No 

No 

No 

No 

Borehole 
Elevation 

(ft MSL) 

872.80 

872.80 

761.00 

Borehole 
Depth 

(ft) 

15.50 

Well Casing 

Depth (ft) 

20.00 

15.50 

Reference: Remedial Investigation/Feasibility Study Operable Unit 9 Site-wide Work Plan, May 1992 
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Reference: Remedial Investigation/Feasibility Study Operab~_~nit 9 Site-wide Work Plan, May 1.992_. 
Figure 2.12. Water quality monitoring network for the bedrock and weathered bedrock wells 
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• Water levels were measured in 1990 in the bedrock system for 14 of the 18 wells completed in the 

bedrock or weathered bedrock (Figure 2.13). Thirteen wells were used for measurements in 1988, while 

only two wells were used prior to 1987. In addition, flows were measured at the nine seeps on the Main 

Hill. 

2.4.1.2. Recharge and Discharge 

The relationship between recharge and discharge in Mound Plant area, both natural recharge and 

recharge modified by man, is required by the FFA and has not yet been fully quantified. Groundwater 

flow within the fractured bedrock flow systems (on the Main HiiQ is controlled not only by the complex flow 

paths of the fracture systems but also by the timing and location of recharge. IU. Mound Plant, water is 

recharged to the bedrock flow system areally, as infiltration of precipitation and sprinkler irrigation, and 

locally as leakage from water transmission pipes and sewers. Local flow systems within the two hills 

appear to be separate. A general principle of groundwater flow in the Midwest is that flow systems are 

strongly controlled by topography. GroundWater recharge occurs on uplands, such as the Main Hill, and 

high ground to the east of Mound Plant. 

• 2.5. METEOROLOGY AND AIR QUAUTY 

The OU-9 Site-wide Work Plan discusses in detail the meteorology and air quality of the Site, including 

an assessment of particulate and gaseous contamination studies conducted in the past. Meteorological 

data that are pertinent to contaminant migration to and from areas within OU-2 and a brief discussion of 

known contamination due to atmospheric migration are contained in this section and were considered 

in the development of the OU-2 scope of work. 

The climate in the area of Mound Plant is continental, with moderate fluctuations in temperature. 

Summers are rather warm and humid, with an average daily maximum of 86.9"F. The relative humidity 

ranges from 50% in the winter to 85% in the summer. Winters are moderately cold, with an average of 

two days of subzero weather; the average daily minimum temperature in January is 23.1 oF. Autumns are 

predominantly cool and dry, and spring is the wettest season. Severe weather is mostly associated with 

heavy thunderstorms in the summer, resulting in damaging winds and local flash flooding. Precipitation 

is common in all seasons. The average annual rainfall equivalent is about 40 inches, including about 27 

inches per year of snow. The maximum 24-hour rainfall recorded in Dayton is 4.56 inches. The surface 

wind flow at Dayton is predominantly from the southwest quadrant. Average annual wind speeds range 

• from about 7 to 10 miles per hour. 
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Reference: Remedial Investigation/Feasibility Study Operable Unit 9 Site-wide Work Plan, May 1992 

Figure 2. 13. Elevation of groundwater in bedrock wells, July 23, 1990 
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• 2.6. ECOLOGY 

• 

• 

Background ecological information for the wider area containing Mound Plant may be found in the OU-9 

Work Plan and are not part of the OU-2 scope of work. 

2.7. MUNICIPAL, INDUSTRIAL, AND RESIDENTIAL WATER USERS 

An initial evaluation of this Information and a determination of the data necessary to identify and sample 

these cisterns and wells can be found in the OU-9 Site-wide Work Plan and are not part of the OU-2 

scope of work. 

2.8. HUMAN POPULATION AND LAND USE 

Miamisburg is mostly a residential community having some supportive commercial facilities and limited 

industrial development. Much of the resideritial, commercial, and industrial development within a 5-mile 

radius of the Site is concentrated on the Great Miami River flood plain. The adjacent upland areas are 

used primarily for residences and agriculture or are unused open spaces. Most of the residential 

development on the upland areas is relatively new in comparison to development on the flood plain. It 

is likely that most future development in the area will occur on the upland areas. The current land use 

for a 5-mile radius surrounding Mound Plant is summarized in Table 11.4 and a full detailed discussion can 

be found in the OU-9 Site-wide Work Plan. As may be noted in Section 3, the anticipated future use of 

the OU-2 area is industriaVcommercial . 
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• 

• 

•• 

Table 11.4. Land Use Wrthin a Five-Mile Radius of Mound Plant 

Land Use Montgomery County Warren County 

Residential 
Acreage 47,200 23,628 
Percentage of total land 16 9 

Commercial 
Acreage 4,100 5,481 
Percentage of total land 1 2 

Industrial 
Acreage 5,900 274 
Percentage of total land 2 1 

Other Developed land 
Acreage 21,904 10,735 
Percentage of total land 7 4 

Agricultural and Vacant 
Acreage 216,946 221,370 
Percentage of total land 74 84 

Total Acreage 296,050 261,488 

Reference: MRC 1985b 

Reference: Remedial Investigation/Feasibility Study Operable Unit 9 Site-wide Work Plan, May 1992 
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• 3. INITIAL EVALUATION· OPERABLE UNIT 2 

The OU-2 site Investigation addresses the historic release of contaminants within Mound Plant property 

boundary on the Main Hill. This section provides a discussion on the resolution of Areas of Concern 

(AOCs) within OU-2, the OU-2 Rllnvestigation areas (including a site conceptual modeQ, the preliminary 

risk assessment of public health and environmental impacts, the preinvestlgation Identification of remedial 

action alternatives, and the applicable or relevant and appropriate regulatory requirements. 

A conceptual fate and transport site model was developed during the scoping or Initial data collection 

phase of this RVFS. The model includes the Identification of primary and secondary sources, primary and 

secondaly release mechanisms, predicted pathways, and potential receptors within OU-2. Development 

of the model at this early stage of the RIIFS investigation will assist with Identifying remedial objectives 

and data needs. This model will be updated as the RI/FS Investigations prOceed and as additional data 

are available. 

3.1. RESOLUTION OF AREAS OF CONCERN WITHIN OPERABLE UNIT 2 

• The preliminary Identification of AOCs within OU-2 was based primarily on the geographic location of an 

identified Solid Waste Management Unit (SWMU) or potential release site. These sites were identified as 

ear1y as the 1988 RCRA Facility Assessment (RFA). This geographical approach resulted in the initial 

identification of 41 AOCs to be investigated under OU-2. The locations for each of these potential areas 

are shown on Plates 1 and 1 A located in the rear of this document 

• 

A review of these preliminary AOCs was initiated during the OU-2 Rl scoping efforts when it became 

apparent that some of the areas, though located geographically within OU-2, were more appropriately a 

part of another ongoing program at Mound. A list of descriptive criteria and a decision logic was then 

developed to resolve the issue as to which AOCs would be a part of the OU-2 Rl field scope of work. This 

exercise resulted in the placement of each of the 41 AOCs into one of four separate categories. Each 

category of AOCs will be addressed separately in this work plan. Categories I and Ill will be investigated 

as part of the OU-2 field scope of work. The OU-2 scope of work for investigating these identified AOCs 

is presented in Section 7.0 of the Work Plan and throughout the FSP. Categories II and N will not be 

investigated as part of the OU-2 Rl field scope of work. Data for those AOCs are being developed under 

another program and will be considered for use in the Remedial Investigation Report (RIR). However, any 

AOCs may be investigated later under the phased OU-2 Rl approach effort where early field investigations 

indicate the collection of additional data is warranted. 
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• A number of AOCs are comprised of numerous smaller units or sites, therefore it is possible that any 

particular AOC may actually fall into more than one category. A description of each of the four categories 

and the criteria for developing how each one will be addressed is as follows: 

I. Category I includes all OU-2 areas not sufficiently addressed in any other OU that needs further 

investigation and sampling. These sites will be included in the OU-2 Rl field scope of work. 

11. Category II Includes areas with sufficient Information from OU-3 LFI activities, where no further action 

is required. These areas have been written off and will not be included in the OU-2 Rl field scope 

of work. 

Ill. Category Ill includes OU-3 LFI areas, OU-6 verification sampling and D&D program sites (activities 

scheduled to start after April, 1995) located geographically within OU-2 that need more data to be 

evaluated. Areas labelled with this category will be included in the Rl field scope of work. 

IV. Category IV includes areas under other programs to include IRAs, OU-6 verifiCation sampling and 

D&D program sites (activities scheduled to start prior to April1995), AEA. BUSTR, CWA. RCRA, and 

• TSCA. These sites require no further OU-2 Rl field sampling but a discussion will be included in the 

remedial investigation report. 

• 

Table 111.1 provides a listing of the expanded AOC descriptions and the resultant category for the OU-2 

Rl field scope of work. A number of assumptions and existing Mound resources were used to place the 

original 41 AOC's within OU-2 into one of the four categories. A step by step summary of the logic and 

decision process is presented to provide clarity: 

The original list of 41 AOCs was expanded by describing in detail the specific 
subparts that consist of each AOC. The greater detail for each AOC was needed 
to address situations where more than one category could be used to classify an 
AOC ~.e. AOC 36, SW Building Area, Storage Tanks- some tanks are categorized 
as a IV and others as a Ill). 

Using Table ES.3 from the OU-3 LFI (May 1993), only OU-2 sites recommended 
for further characterization are to be included in the OU-2 Rl field scope of work. 

Using the most recent OU-6 schedule from the July 3 FFA Regulator Schedule 
and the latest D&D schedule, any verification sampling or D&D activity scheduled 
to be started before the end of the scheduled OU-2 Rl field work (April 25, 1995) 
will not be included in the OU-2 Rl field scope of work. Areas meeting this criteria 
will be labelled as a Category IV. Data from work completed would then be 
available during the RIA report preparation. All other verification sampling or D&D 
efforts in the geographical area of OU-2 will be investigated during the OU-2 Rl 
field scope of work and will be labelled as a Category Ill. 
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• Table 111.1. Areas of Concern WHhln Operable UnH 2 

AOC OESCRIPllON 

1 Main Hill Seeps a,b,c 

2 AREA F, Chromium Trench a,b,c,e 

3 AREA 4, WD Building Influent Tank Overflow a.c 

4 AREA 4A, Sewage Sludge Drying Pits a:cJ 

5 AREA 5, Radioactive Waste Una Breaks a.cJ 

6 AREA 6, WD Building Filter -Cleaning Waste a,b,c,e 

7 AREA 14, Radioactive Waste Una Breaks a.c,IJ 

8 AREA 15, Entombed SW Cave and Associated Equipment a.b,c,e 

9 AREA 19, Underground Waste Transfer Una a.cJ 

10 AREA 20, Radioactive Waste Una Break a.c 

11 , AREA 23, Building 23 111orium-Contaminatect Soils • 

12 Site SuiVey Project - Identified Hot Spots 

Soil Gas SUIVey g 

Radiological SUIVey a,d 

13 Contaminated Soil Box Area a,c,e 

14 Old Scu ulCUy Wastewater Treatment Plant c 

Slula\:fu Tanks a.f 

Wastewater Treatment Tank (Tank 205) 

Wastewater Treatment Tank (Tank 206) 

Wastewater Treatment Tank {Tank 207) 

15 Underground Radioactive Waste Unes a.c,e 

HH-WDUGL 

T Building UGL 

H Building to MH2 

MH2to MH4 

RISW Buildings to MH8 

MH8to MH4 

16 Underground Sewer Unes a.c,e 

Grid G12 k 

Grid G14 West/East k 

Grid G19/14 k 

Grid G24 k 

Storm Sewer System 

Sanitary Sewer System 
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X 

X 

X 

X 

X 

X 

X 

, 

X 

X 

CATEGORIES 

II Ill 

X 

X 

X 

X 

X 

X 

X 

IV 

X-0&0 

X-D&D 

X-D&D 

X-0&0 

X-0&0 

X-D&D 

X-D&D 

X-D&D 

X-D&D 

X-0&0 

X-0&0 

X-0&0 

X-D&D 

X-0&0 

X-0&0 

X-0&0 

X-0&0 

X-0&0 
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• Table 111.1. (Continued) 

AOC DESCRIPTION 

17 Monitor Well 0034 a,b,c 

18 Cooling Tower Area a,b,c,e 

Cooling Tower Basins 

Cooling Tower Drum Storage Area 

19 Building 23 Area a,c,e 

Radioactive/Mixed Waste Storage Area 

20 1 ~un.;;;, ~ 28 Area a,e 

Solvent Storage Area 

21 Building 56 Area 

Diesel Fuel Storage Tank (Tank 223) a.b,f 

22 Building 58 Area 

Diesel Fuel Storage Tank (Tank 222) a,b,f 

23 A Building Area 

Storage Tanks a,b,f 

Decontamination Shower Water Tank (Tank 28) 

Decontamination Shower Water Tank (Tank 29) 

24 B Building Area a,c,e 

B Building Solvent Storage Shed 

Building Temporary Drum Storage Area 

25 OS Building Area a,c,e 

Solvent Storage Shed 

26 E Building Area 

Solvent Storage Shed a,b,c,e 

Scintillation Storage Area a.c,e 

27 G Building Area b,c,e 

Storage Tanks a.t 

Gasoline Tank (Tank 202) 

Gasoline Tank (Tank 203) 

Gasoline Tank (Tank 204) 

28 H Building Area 
,.. Tank a.t 

Room H-131 Laundry Water Tank (Tank 2) b 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CATEGORIES 

II Ill IV 

X-RCRA 

X-ON A 

X-RCRA 

X-RCRA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-IRA 

X-IRA 

X-RCRA 

X-AEA 

X-AEA 
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• Table 111.1. (Continued) 

AOC DESCRIPTION 

29 HH Building Area 

Storage Tanks a.t 

HH Beta · Sump (Tank 24) . 

Room HH-15 Beta WastewaterSu_l!!_p ~k~ 

Room HH-6 Beta Wastewater ~um_e_ (T~k 237) 

30 I Building Area g 

31 IM Area 
... Tanks a.f 

Room M-38 Metal Plating Rinse Water Sump (Tank 225} 

Room M-108 Metal Plating Rinse Water Tank (Tank 119) b 

Vapor a,e 

32 p- ... Area 

Power House Fuel Oil Storage Tanks- Surface Spills a,b,c,f,k 

Power House Fuel Oil Storage Tank (Tank 113) 

Power House Fuel Oil Storage Tank (Tank 114) 

Power House Fuel Oil Storage Tank (Tank 115) 

Power House Fuel Oil Tank (!~k116) 

West Powerhouse PCB Contamination a,h,k 

33 PS Building Area a,b,c,e 

Paint Shop Area k 

34 R Building Area d,e 

RJSW Building Waste Evaporation Treatment System 8 

Storage Tanks a,f 

Room R-128 Alpha Wastewater Tank (Tank 19) b 

R Building Sanitary Waste Collection Tank (Tank 120) 

RJSW(f Building Stack Diesel Fuel Storage Tank (Tank 117) 

35 so UUIIUII~ Area C,e 

Storage Tanks a,f, 

Wastewater Tank (Tank 205) 

Wastewater Tank (Tank 206) 

Wastewater Tank (Tank 207) 
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X 
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CATEGORIES 

II Ill 

X 

X 

X 

IV 

X-AI= A 

Y..r!tAJA 

X.CWA 

X.CWA 

X.CWA 
V_DI"'DA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-CWA 

X-BUSTA 

X-0&0 

X-0&0 

X-0&0 

X-0&0 
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• Table 111.1. (Continued) 

AOC DESCRIPTION 

36 SW Building Area d,e 

SW Building Soils a,b,c 

Tanks a,f 

Room SW-8 Beta Wastewater Tank (Tank 20) b 

Room SW-125 Beta Wastewater Tank (Tank 21) b 

Room SW-143 Beta Wastewater Tank (Tank 22) b 

SW Room 137 Alpha Wastewater Sump (Tank 23) 

Room SW-10 Beta Wastewater Sump (Tank 226) 

SW Building Drum Storage Area a,c,e 

37 T 
J•. Area d,e 

Storage Tanks a.f 

Room T-1 Cooling Water Sump (Tank 124) 

T Corridor 2- ~Wastewater Sump (Tank 125) 

Room T-11F "'_ ... QI1 Wastewater Sump (Tank 126) 

Room T-15 Sanitary Wastewater Sump (Tank 127) 

T -Building, Stair 3 Cooling Water Sump (Tank 128) 

Room T-78 Steam Condensate Sump (Tank 129) 

T Building, Corridor 8 Sanitary Wastewater Sump (Tank 130) 

RoomT-78A ,~Wastewater Sump (Tank 131) 

Room T-90 Cooling -~ Condensate Sump (Tank 132) 

RoomT-99- ·~Wastewater Sump (T~k 133) 

Room T-23 Beta Wastewater Sump (Tank 227) 

Room T-3 Floor Drain Sump (Tank 228) 

Room T -40 Alpha Wastewater Sump (Tank 229) 

Room T-41 Alpha Wastewater Sump (Tank 230) 

Room T-50 Alpha Wastewater Sump (Tank 231) 

Room T-50 Alpha Wastewater Sump (Tank 232) 

T Building, Corridor 8 Alpha Wastewater Sump (Tank 233) 

T Building, Corridor 7 Alpha Wastewater Sump (Tank ~ 

Room T -63 Alpha Wastewater Sump (Tank 235) 
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I 

X 

X 

X 

X 

CATEGORIES 

II Ill 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

IV 

X-AEA 

X-AEA 

X-AEA 

X-RCRA 

X-CWA 

X-CWA 

X-CWA 

X-CWA 

X-CWA 

X-CWA 

X-CWA 

X-CWA 

X-CWA 

X-CWA 
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• Table 111.1. (Continued) 

AOC DESCRIPTION 

38 WDA- ~·· Area d,e 

Storage Tanks a.f 

WD Building Annex Alpha Effluent Tank (Tank 214) 

WD Building Annex Alpha Effluent Tank (Tank 215) 

WD Building Annex Alpha Effluent Tank (Tank 216) 

WD Building Annex Beta Wastewater Treatment System Influent Tank 
(Tank 13) 

WD Building Annex Beta Wastewater Treatment System Influent Tank 
(Tank 14) 

WD Building Annex Basement Wash Sump (Tank 11) 

WD Building Annex Basement Sanitary Waste Tank _(Tank_ 135)_ 

Off-Gas Treatment System a,c,e 

deluge tank 

Venturi scrubber 

- de mister "J 

HEPA filter 

WD Building filter bank 

recycle tank 

leaf solution filter 

Off-Gas Treatment System Strainer 

Off-Gas Treatment System Iodine absorption Filter 
Glass Malter a,c,e 

Glass Malter Feed Drum 

Glass Melter Furnace 

Glass Malter Room Sump k 

Cyclone Incinerator a.c 

WDA Alpha Wastewater Treatment System (HistoricaO c,e 

• 
Mound Plant, ER Program 
(Revision 0) 

RVFS, OU-2, Work Plan 
September 1993 

93170-04-G 

I 

X 

CATEGORIES 

II Ill IV 

X-0&0/ 
AEA/CWA 

X-O&D 

X-O&D 

X-O&D 

X-AEA 

X-AEA 

X-AEA 

X-CWA 

X-RCRA 
YJ:2~A.4. ·--
X-RCRA 

X-RCRA 

X-RCRA 
YJ:2~A.4. - -· 
X-RCRA 

X-RCRA 

X-RCRA 

X-RCRA 

X-RCRA 

X-RCRA 

X-RCRA 

X-AEA 

X-AEA 

X-AEA 
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• Table 111.1. (Continued) 

AOC DESCRIPTION 

39 WD Building Area d,e 

WD Alpha Wastewater Treatment System Process *1 a.e 

Influent Tank (Tank 3) 

Influent Tank (Tank 4) 

Influent Tank (Tank 5) 

Influent Tank (Tank 6) 

Mixing Box 

Clariflocculators (2 units) 

Sand Filters (2 units) 

Bone Char Columns (2 units) 

Effluent Tank (Tank 7) 

Effluent Tank (Tank 8) 

Effluent Tank (Tank 9) 

Effluent Tank (Tank 10) 

Pits (2 units) 

Sludge Solidification/Drumming Unit 

WD Building Beta Wastewater Treatment System a.• 

Two Influent Tanks 

Metering Station 

Wastewater Mixing/Solidification Unit 

Storage Tanks a.f 

Room WD-1 Basement Sump (Tank 12) 

wo--"~'- Alpha Influent Tank (Tank 15) 

WD a •• n..t;"~~ph~ Wastewater Influent Tank (J"~ 16} 

RoomWD-Q1""" ~Wastewater Sump (Tank 134} 

Room WD-Q1 Alpha Wastewater Sump (Tank 17) 

Room WD-8 Alpha Wastewater Sump (Tank 18} 

WD Building Drum Staging Area a,c,e,k 

40 Monitoring Pits and the Groundwater Capture System (Interceptor Trench} b 

41 Other Possible Areas/Sites a,c,e 

Ventilation Hoods 

Waste Transport Vehicles 

Mound Plant, EA Program 
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September 1993 
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I 

X 

X 

CATEGORIES 

II Ill 

X 

IV 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-AEA 

X-ACRAI 
TSCA/AEA 

X-RCRA 

X-RCRA 
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• Table 111.1. (Continued) 

AOC DESCRIPTION 

Trash Dumpsters 

Transfonners 

Tritium Effluent Removal System 

Beta Waste Solidification Facility 

NOTES: 

*1 Plutonium still active, solidification still active (Scoplng Volume 7,Table Vl1.4) 
AE.A Atomic Energy Ad 
BUSTR Ohio Bureau of Underground Storage Tank Regulations 
ONA Clean Water Act 
D&D Decommissioning and Decontamination Program 
IRA Interim Remedial Adlon 
RCRA Resource Conservation and Recovery Act 
TSCA Toxic Substances Control Ad 

CATEGORIES 

I II Ill IV 

X-RCRA 

X-TSCA 

X-AEA 

X-AEA 

Category I Includes all OU-2 areas not sufficiently addressed In any other OU that needs further Investigation and sampling. 
These sites will be Included In the OU-2 Rl field scope of work. 

IlL 

IV. 

Category II Includes areas with sufficient Information from OU-3 LFI activities, where no further action is required. These areas 
have been written off and will not be Included in the OU-2 Rl field scope of work. 

Category Ill Includes OU-3 LFI areas, OU-6 verification sampling and D&D program sites (activities scheduled to start after 
April, 1995) located geographically within OU-2 that need more data to be evaluated. Areas labelled with this category will be 
included In the Rl field scope of work. 

Category IV Includes areas under other programs to Include IRAs, OU-6 verification sampling and D&D program sites (activities 
scheduled to start prior to April 1995), AEA, BUSTA, ONA, RCRA, and TSCA. These sites require no further OU-2 Rl field 
sampling but a discussion will be Included in the remedial investigation report. 

REFERENCES: 

• Department of Energy letter to U.S. EPA and Ohio EPA dated February 18, 1993. This letter provided a Table of Release Sites. 
b Operable Unit 2, Technical Memorandum 1: Preinvestigatlon Evaluation of Remedial Action Technologies (PERAl), Draft (Revision 0), 

August 1991. . 
c Operable Unit 9, Site-Wide Work Plan, Final, May 1992. 
d Site Scoplng Report- Volume 3- Radiological Site Survey, Draft Final (Revision 2), March 1993. 
e Site Scoplng Report- Volume 7- Waste Management, Draft Final (Revision 0), July 1992. 
f Mound Plant Underground Storage Tank Program Plan and Regulatory Status Review, Final (Revision 0), November 1992. 
9 Reconnaissance Sampling Report Soil Gas Survey and Geophysical Investigations, Mound Plant, Main Hill and SM/PP Hill, Draft, 

December 1992. 
h Operable Unit 2, Main Hill Seeps, On-Scene Coordination Report for CERCL.A Section 104 Removal Action, West Powerhouse PCB 

Site, Draft (Revision 0), July 1991. 
1 Operable Unit 6, Decontamination and Decommissioning, Proposed Area 14 Fuel Oil Storage System Verification Report, Draft 

(Revision 0), June 1992. 

• 
Operable Unit 6, Reconnaissance Sampling Report Decontamination and Decommissioning Areas, Final, May 1992. 
Operable Unit 3, Miscellaneous Sites Umited Field Investigation Report, Final (Revision 0), July 1993 

Mound Plant, ER Program 
(Revision 0) 
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RVFS, OU-2, Work Plan 
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• 

Areas Identified as a D&D activity that were not located on the latest D&D 
schedule were labelled as a Category Ill. Coordination among ER Program and 
D&D activities will occur so that there will be no duplicate sampling efforts. 

Using Tables Vll.4, Vll.5 and Vll.6 from the July 1992 RVFS OU-9 Site Scoping 
Report, Volume 7 - Waste Management, any facility listed as active will be 
assumed to fall under RCRA or some other regulatory authority. Any facility that 
Is currently beyond It's date of operation will be assumed to fall under the 
CERCLA program and will be Included in the OU-2 Rl field scope of wor1<. 

Potential release sites proposed for exclusion from the Mound Plant ER Program 
as Identified under a February 18, 1993 letter to U.S. EPA and Ohio EPA have 
been labelled as a Category IV. These sites our for which other laws or 
regulations clearly apply and should be addressed by those primary regulatory 
programs. If regulatory compliance with these other programs results in the 
determination that there has been a release or threat of a release at a specific 
site as defmed by CERCI..A, that site should be evaluated for inclusion Into the 
Mound Plant ER Program based on the criteria listed in 40 CFR 300.65. 

Using the Jist of SWMUs presented in the 1988 RFA, areas indicated as active 
and currently regulated, will not be included in the OU-2 Rl field scope of work. 
These sites will be labelled as a Category IV. 

3.2. OPERABLE UNIT 2 INVESTIGATION AREAS 

The areas included in this section are those that have been identified in Section 3.1 as a Category I or 

Ill and are to be included in the OU-2 Rl field scope of work. The following sections provide a brief 

description of each OU-2 Rl field scope of work area along with any associated known nature and extent 

of contamination. 

The investigation area information, soil and groundwater analytical results discussed in this section 

(radiological and chemical) were obtained from Site Scoping Reports Volume 1, Volume 3, and Volume 7; 

the Reconnaissance Sampling Report Soil Gas Survey; the Operable Unit 6 Reconnaissance Sampling 

(July 24 through August 8, 1989); the Underground Storage Tank Program Plan; the Groundwater Seep 

Water Quality Data Report; and the West Powerhouse PCB Contamination Report The following proVides 

a brief discussion of each report used to summarize this section: 

The Site Scoping Report: Volume I (DOE 1991) presents analytical data from 
groundwater sampling performed on and adjacent to Mound Plant by the ER 
Program from February 1987 to July 1990. The report includes analyses of 
samples collected from wells installed by the ER Program, older monitoring wells, 
plant supply wells, and groundwater seeps . 

The Site Scoping Report: . Volume 3 - Radiological Site Survey (DOE, 1991 f) 
presents analytical data from a radiological site survey performed at Mound Plant 
by the ER Program. 

Mound Plant, ER Program 
(Revision 0) 

RVFS, OU-2, Work Plan 
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• 

The Site Scoping Report: Volume 7 -Waste Management (DOE, 1991 o) provides 
information on the specific OU-2 investigation areas. 

The Reconnaissance Sampling Report Soil Gas Survey and Geophysical 
Investigations, Mound Plant Main Hill and SM/PP Hill presents analytical data from 
a soil gas survey performed at Mound Plant for VOCs and metals. 

The Underground Storage Tank Program is discussed In the Mound Plant 
Underground Storage Tank Program Plan (DOE, 1992b). 

The Mound Plant Environmental Restoration Program, Groundwater and Seep 
Water Quality Data Report Through First Quarter, FY 92, November 1992 (DOE, 
1992e), provides analytical data on the groundwater and seeps. 

The West Powerhouse PCB contamination report presents analytical data on the 
verification sampling specific to the West Powerhouse Area 

The above referenced reports are summarized in this section to provide historical information, to 

specifically address the investigation areas and help determine the nature and extent of known 

contamination for OU-2. In addition, more recent information can be found in the following document: 

"Mound Plant Environmental Restoration Program, Cumulative Groundwater Monitoring through the 4th 

Quarter FY92, May 1993". The Conceptual Model section summarizes the risk assessment associated with 

OU-2. 

3.2. 1. AOC 1 • Main Hill Seeps 

The nature and extent of known contamination for the Main Hill seeps is described in this section from 

available documents. Specifically, this section concentrates on tritium, uranium, thorium, VOC, and 

inorganic contamination. Information about other radionuclide or hazardous contaminants was not clearly 

defined and excluded from this section. The following provides a summary of the known contaminants 

for the Main Hill seeps. 

The Main Hill Seeps is believed to involve groundwater perched in the bedrock on the Main Hill. The Main 

Hill has been the central operating portion of Mound Plant since the plant opened in 1948. The seeps 

are due to groundwater discharge from the bedrock on or adjacent to the Main Hill. 

This site includes eight seeps: 601, 602, and 603 on Main Hill; and fiVe (604, 605, 606, 607, and 608) on 

the northwest slope of the Main Hill and off the plant property. Seep 609, which is located on the new 

property, is not included in this operable unit, because it is not physically located within OU-2 . 

It has been observed and concluded in past Mound Plant reports that the tritium in the seeps originates 

from contaminated soil moisture below the SW Building. Low concentrations of VOCs have been found 
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• in all the seeps on the Main Hill. The characterization of the tritium migration in the groundwater on the 

Main Hill and subsequent tritium migration pathways are based on data generated by the routine 

monitoring program and by Mound tritium groundwater assessment program (DOE 1989d). A discussion 

of the nature and extent of known contamination of the seeps can be found in Section 3.2. 1.1. 

Conceptually, the Site hydrogeology can be divided into two hydrostratigraphic units: the BVA and the 

bedrock system. The BVA consists of glacial sands and gravels associated with the Great Miami River. 

The bedrock system comprises the hills on which Mound Plant is situated. The degree of hydraulic 

interconnection of this system with the BVA is unknown at this time. Although several seeps discharge 

along the hillsides, it is possible that fractures also transmit water directly to the BVA or that hidden 

seepage discharges below the hillside colluvial veneer. The seeps are the result of an under1ying 

impermeable shale that restricts the downward movement of groundwater. 

The conceptual fate and transport model for Main Hill OU-2 is discussed in Section 3.2.31. Leaks and 

spills have contributed to contaminating the soil. The fractured shale and limestone of the saturated 

bedrock system provide a likely transport mechanism for VOCs, tritium, and any other contaminants 

present in the seeps. Near-surface contamination has most likely been mobilized by recharge water and 

• transmitted through the fracture system in the bedrock. The trench backfill associated with underground 

utilities, such as water and waste water line, may also provide a permeable conduit for the infiltration of 

contaminants into pipe chases and transmission lines. 

• 

3.2.1.1. Nature and Extent 

The nature and extent of known contamination for the Main Hill seeps is described in this section from 

available documents. Specifically, this section concentrates on tritium, uranium, thorium, VOC, and 

inorganic contamination. Information about other radionuclide or hazardous contaminants was not clearly 

defined and excluded from this section. The following provides a summary of the known contamin?Jlls 

for the Main Hill seeps. 

TrHium 

Investigation of tritium contamination in groundwater on Main Hill was initiated in 1986 when elevated 

tritium concentrations were measured in water samples collected in the T -6 arterial sampler located on 

the west side of Mound Plant at the base of the Main Hill (Figure 3.1). Mound Plant established an 

interdepartmental program in 1986 (Mound Groundwater Assessment Program) to assess the nature and 

extent of tritium contamination in groundwater on Main Hill. The observation of elevated tritium 

concentration in the T -6 arterial sampler led to characterization of tritium concentrations in upgradient 
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• 

Figure 3.1. Location of tritium groundwater assessment stations . 
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• water sources. The discovery of elevated tritium concentrations in groundwater from seep 0601 resulted 

in a search of the Main Hill for other groundwater seeps. 

• 

• 

Tritium has been recognized as a persistent contaminant in the seeps as well as the monitoring wells 

since 1986 and has been the focus of various extensive investigations, especially near the SW Building 

(DOE 1989a). Table 111.2 presents tritium concentrations measured in groundwater samples collected from 

MBin Hill seeps and wells from December 1987 to December 1991. The highest concentrations (greater 

than 50 nCVL) were measured at seeps 0601, 0605 and 0607 and in well 0120. Tritium concentrations 

measured at seeps 0601, 0605, 0607 and 0608 and wells 0115, 0116, ·0120 and 0227 exceeded the 

drinking water standard of 20 nCVL during the study. 

Previous Investigations have Identified SW Building as the most likely source of tritium contamination in 

the seeps. SW Building has been the principal tritium facility at Mound Plant since the early 1960s (DOE 

1989d). In 1977, Dames and Moore collected soil samples from under Buildings SW and R and analyzed 

soil moisture distillate for tritium. Based on their calculations, as much as 1,300 Ci of tritium was present 

In the soil moisture beneath SW Building (Dames and Moore 1977a). Even considering the tritium decay 

since 1977 (half-life = 12.3 years), the activity in 1993 would be about 600 Ci. Assuming no additional 

tritium was added to this inventory after 1970, there may be a sufficient quantity present to explain the 

present levels of tritium observed in the seeps (DOE 1989d). 

Personnel at Mound Plant investigated the presence of tritium isotopes in groundwater seeps on the Main 

Hill and at 0700 series sample locations, including the SW Building groundwater capture system, the 

groundwater interceptor trench on the north side of the Main Hill, and the groundwater monitoring pits 

located around the Main Hill. Sample locations are shown on Figure 3.2. Table 111.3 presents analytical 

data from the investigation conducted over the period from mid-January 1988 to mid-May 1988. 

Tritium concentrations measured in the 0712 interceptor trench, located above seep 0607 (see Figure 3.2 

for location) were very low (3 to 7 nCVL) [relative to values measured at seep 0607), indicating that this 

trench was not [effectively] capturing tritium-contaminated groundwater. To understand the interaction 

of 0712 interceptor trench and seep 0607, a discussion on the data collection need for evaluating the 

bedrock topography, the characterization of the seeps, and the interaction of groundwater flow on Main 

Hill is discussed further in Section 7. 

Table 111.4 presents monthly averages of tritium concentrations measured in groundwater samples from 

the Main Hill seeps, the monitoring pits, the SW Building groundwater capture system, and the 0712 

groundwater interceptor trench over the period January 1989 through July 1990. Sample locations are 

shown on Figure 3.2. 
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Table 111.2. Tritium Concentrations Measured In Groundwater Samples 
Collected from Main Hill Seeps and Wells In OU-2 

Wellld 

0112 

0112 

0112 

0112 

0112 

0112 

0112 

0115 

0115 

0115 

0115 

0115 

0115 

0115 

0115 

0115 

0116 

0116 

0117 

0117 

0117 

0117 

0117 

0117 

0118 

0118 

0118 

0118 

0118 

0118 

0118 

Mound Plant, ER Program 
(Revision O) 
93170-04-G 

.. 

from December 1987 to December 1991 

Date 

12/13/87 

06/29/88 

06/29/88 

09/14/88 

09/14/88 

11/02/90 

13/13/91 

06/25/88 

06/25/88 

09/10/88 

09/10/88 

11/03/90 

02/03/91 

08/01/91 

08/01/91 

12/12/91 

06/24/88 

06/24/88 

06/24/88 

06/24/88 

09/10/88 

09/10/88 

11/04/90 

12/19/91 

12/09/87 

06/24/88 

06/24/88 

09/10/88 

09/10/88 

09/10/88 

09/10/88 

RVFS, OU-2, Work Plan 
September 1993 

Value (nCVL) 

5.02 

4.32 

4.26 

5.35 

4.95 

4.37 

3.32 

40.43 

40.36 

30.74 

30.84 

16.60 

11.00 

15.60 

0.50 

21.50 

45.68 

45.53 

18.34 

18.16 

11.90 

11.96 

11.40 

11.00 

0.66 

0.89 

0.76 

1.00 

0.9 

0.90 

0.97 

QL 

u 
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Wellld 

0118 

0118 

0118 

0118 

0120 

0120 

0120 

0120 

0120 

0120 

0120 

0120 

0122 

0122 

0122 

0122 

0122 

0122 

0122 

0122 

0122 

0122 

0137 

0137 

0137 

0137 

0137 

0138 

0138 

0138 

0138 

0138 

Mound Plant, ER Program 
(Revision 0) 
93171l-04-G 

Table 111.2. (continued) 

Date 

11/07/90 

02/04/91 

07.30/91 

12/10/91 

06/26/88 

06/26/88 

06/26/88 

06/26/88 

09/11/88 

09/11/88 

11/05/90 

12/17/91 

12/11/87 

06/28.88 

06/28/88 

09/14/88 

09/14/88 

11/01/90 

02/03/91 

08/02/91 

12/13/91 

12/13/91 

0914/88 

09/14/88 

11/02/90 

12/17/91 

12/19/91 

12/09/87 

12/09/87 

06/24/88 

06/24/88 

09/10/88 

RI/FS, OU-2, Work Plan 
September 1993 

Value (nCVL) 

1.03 

1.00 

0.70 

0.50 

59.65 

60.74 

60.13 

60.03 

61.02 

60.53 

23.40 

32.90 

5.83 

5.75 

5.75 

6.57 

6.16 

4.34 

4.90 

4.74 

5.14 

5.17 

9.50 

9.51 

4.01 

0.50 

3.36 

5.10 

5.05 

7.42 

7.24 

5.16 

OL 

.u 

u 

u 
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Well ld 

0138 

0138 

0138 

0138 

0138 

0227 

0227 

0312 

0312 

0312 

0312 

0315 

0315 

0315 

0315 

0601 

0601 

0601 

0601 

0601 
~ 

0601 

0601 

0601 

0601 

0601 

0602 

0602 

0602 

0602 

0602 

0602 

0602 

Mound Plant, ER Program 
(Revision 0) 
931~ 

Table 111.2. (continued) 

Date Value (nCVL) 

09/10/88 

09/10/88 

09/10/88 

09/30/91 

12/11/91 

09/14/88 

09/14/88 

11/06/90 

02/04/91 

08/06/91 

12/16/91 

10/31/90 

01/31/91 

08/03/91 

12/17/91 

12/13/87 

06/22/88 

06/22/88 

09/12/88 

09/12/88 

09/12/88 

09/12/88 

11/05/90 

08/05/91 

12/14/91 

12/13/87 

06/22/88 

06/22/88 

09/09/88 

09/09/88 

11/07/90 

08/05/91 

RVFS, OU-2, Work Plan 
September 1993 

4.88 

4.97 

4.89 

4.84 

2.20 

20.86 

20.67 

13.40 

9.90 

9.57 

10.10 

8.43 

6.70 

4.84 

4.54 

1033.00 

211.83 

211.43 

360.68 

364.90 

367.75 

356.35 

86.90 

120.00 

94.30 

12.27 

10.42 

10.70 

16.1? . ~ 

15.02 

5.01 

12.40 

QL 
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Table 111.2. (continued) 

Well ld Date Value (nCVL) 

0602 12/14/91 2.27 

0603 12/15/87 20.6 

0605 11/07/90 56.60 

0607 12/14/87 82.25 

0607 12/14/87 823.66 

0607 06/23/88 58.34 

0607 06/22/88 58.84 

0607 09/12/88 89.56 

0607 09/12/88 87.66 

0607 09/12/88 87.13 

0607 09/12/88 88.31 

0607 11/07/90 22.60 

0607 12/15/91 22.00 

0608 11/06/90 27.60 

0608 12/14/91 24.70 

OL - qualifier 
U - Analyte not detected above the associated quantity 

Source: DOE, 1992c 
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Table 111.3. Uranium and Tritium Concentrations In Groundwater 
From Seeps and 0700 Series Locations• 

U-233+U-234 
Sample U-233+U-234 U-238 U-238 w 

Date Location (pCVl) (pCVL) (pCVL) (nCVL) 

Main Hill Seeps 

03/20/88 0601 18.77 0.24 78.2 497 

01/23/88 0601 15.75 0.15 105 700 

02/02/88 0601 5.14 0.28 18.4 172 

03/07/88 0602 1.17 1.19 0.98 11 

02/05/88 0603 0.78 0.26 3.0 2 

04/11/88 0605 0.56 0.20 2.8 74 

03/07/88 0606 0.17 0.04 4.3 14 

01/27/88 0607 0.22 0.09 2.4 15 

02/01/88 0607 0.33 0.17 1.9 76 

02/12/88 0607 0.48 0.2 2.4 56 

04/14/88 0607 0.68 0.05 13.6 56 

01/21/88 0608 1.52 0.34 4.5 38 

Building SW Groundwater Capture System 

03/23/88 0713 105.2 2.6 40.4 51 

02/01/88 0714 7.68 0.41 18.7 249 

03/17/88 0727 2.13 0.17 12.5 1,095 

Groundwater Intercepter Trench 

03/02/88 0712 1.69 0.21 8.0 5 

01/27/88 0712 1.19 0.55 2.2 4 

03/16/88 0712 1.15 0.74 1.6 5 

Groundwater Monitoring Pits 

03/04/88 0721 1.37 0.42 3.3 10 

02/03/88 0722 1.01 0.21 4.8 21 

03/07/88 0724 0.85 0.35 2.4 8 

03/28/88 0725 0.76 0.39 2.5 3 

03/22/88 0726 1.51 0.46 3.3 9 

01/21/88 07216 0.47 0.28 1.7 526 

Analyses by Mound Plant 

H3 (rans,e> 
(nCVL) 

172-700 

172-700 

172-700 

7-17 

1-3 

39-119 

7-35 

15-76 

15-76 

15-76 

15-76 

24-43 

33-949 

134-523 

9-1,095 

3-7 

3-7 

3-7 

4-64 .· 

15-44 

5-8 

2-7 

6-682 

6-682 

a 
b The range in concentrations for all samples collected from January 1988 to May 1988 at the listed 

location. 

Source: DOE, 1991 n, Table II. 7 
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• Table 111.4. Monthly Average of Tritium (pCI/L) 
from January 1989 through July 1990a 

Date 712 713 
1/89 3.7 20 
2/89 3.9 19 
3/89 3.7 1607 
4/89 3.3 565 
5/89 3.1 427 

6/89 2.8 233 
7/89 3.5 443 

8/89 3.1 852 
9/89 3.2 507 
10/89 2.9 2BO 
11/89 3.6 328 
12/89 - 418 
01/90 3.6 60 

02/90 3.1 315 
03/90 3.3 335 

04/90 3.5 468 

5/90 3.4 530 
06/90 4.4 302 

• 07/90 . 3.6 335 

Date 608 721 

1/89 37 14 
2/89 36 11 
3/89 30 24 
4/89 29 15 
5/89 30 39 

6189 27 39 
7/89 26 48 
8/89 30 44 

9/89 30 25 

10/89 28 12 
11/89 32 10 
12/89 - 6.5 
01/90 - 15 
02190 - 12 
03/90 - 12 
04/90 - 20 
5/90 - 22 
06/90 - 29 
07/90 - 28 

• a Analyses by Mound Plant personnel 

Source: DOE, 1991 n, Table 11.4 

Mound Plant, ER Program 
(Revision 0) 
9317().{)4-G 

714 

383 
393 
424 
410 
476 
309 
496 
516 
447 
464 
392 
481 
280 
222 
261 
330 
229 
291 
307 

722 

19 
20 
16 
18 
20 

30 
32 
28 
26 

35 

36 
39 
35 

28 
26 
28 
25 
80 

253 

Sample Location 
601 602 

2Zl 14 
258 13 
395 11 
251 11 
205 10 
170 13 
196 18 
220 -
190 29 
152 -
159 24 
103 -
136 19 
112 21 
106 26 
119 -
111 33 
132 -
128 28 

Sample Location 

723 724 

17 6.8 
17 6.9 
16 11 
12 5.4 
18 5.5 
15 5.5 
19 6.8 
15 7.0 
13 5.7 
18 5.2 
16 5.9 
20 6.0 

- 5.5 

- 5.1 

- 4.8 
- 4.7 

- 4.9 
- 5.1 
- 4.6 

RVFS, OU-2, Work Plan 
September 1993 

503 605 

2.2 88 
1.7 83 
1.7 83 
1.5 67 
39 59 
- 73 

- 69 

- 87 

- 87 
- 66 

- 92 

- 110 
109 92 

- 87 
- 72 
- 75 

- 67 

- 53 

- 63 

725 726 

4.5 10 
4.6 8.9 
5.4 7.8 
5.3 7.1 
3.8 8.2 
4.0 7.6 
5.8 9.7 
5.3 11 
5.5 9.4 
5.0 13 
6.2 8.8 
5.8 80 
8.0 72 
5.3 8.9 
6.1 10 
5.9 9.3 
6.2 8.0 
6.1 7.2 
4.9 7.4 

606 

25 
16 
16 
15 
16 
ZT 

-
-
-
-
-
-
-
15 
12 
18 
25 

-
-

7ZT 

638 
535 
693 
636 
439 

461 
526 
545 
444 
512 
396 
439 

363 
301 
380 
430 
450 
574 
449 

607 
32 
28 
28 
25 
26 
31 
36 
36 
37 
41 
35 

33 
24 
21 
26 
26 
18 
22 
24 
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• Tritium concentrations measured in groundwater samples from seeps 0605 and 0607, located off Mound 

Plant property, have declined since the SW Building capture system was placed in operation. Tritium 

concentrations in seeps 0605, 0606, and 0607 are much higher than concentrations in groundwater 

collected in the 0712 interceptor trench that is located upslope from the three seeps. It appears that the 

interceptor trench is not effective in capturing tritium-contaminated groundwater that is migrating to the 

seeps. l1le decline in tritium concentrations In groundwater at the seeps appears to be related to the 

groundwater capture system, located west of the SW Building, rather than to the 0712 interceptor trench. 

• 

• 

Uranium 

Personnel at Mound Plant investigated the presence of uranium isotopes in groundwater seeps on the 

Main Hill and at 0700 series sample locations, including the SW Building groundwater capture system, 

the groundwater Interceptor trench on the north side of the Main Hill, and the groundwater monitoring pits 

located around the Main Hill. Sample locations are shown on Figure 3.2. Table 111.3 presents analytical 

data from the investigation conducted over the period from mid-January 1988 to mid-May 1988. 

The approach taken by Mound Plant personnel to evaluate the presence of uranium-233 in groundwater 

samples was to count the activity of uranium-233, uranlum-234, and uranium-238 on a multichannel 

analyzer. However, uranium-233 and uranium-234 appear in the same channel and are, therefore, 

counted together. The analysis determined an activity concentration for uranium-233 plus uranium-234 

and an activity concentration for uranium-238. 

Uranium-234 is a daughter nuclide of uranium-238, and both isotopes occur naturally in groundwater. 

In closed systems, daughter nuclides will establish secular equilibrium with the parent, and activity 

concentrations of parent and daughter will be equal. At secular equilibrium, activity concentrations 

between parent and daughter nuclides are equal to one. However, the two isotopes may exhibit great 

disequilibrium in natural systems. 

The natural disequilibrium that occurs between uranium-234 and uranium-238 poses problems to the use 

of the ratio of uranium-233 plus uranium-234 to uranium-238 as an indicator of the presence of uranium-

233 in groundwater on Main Hill. Nevertheless, the high activity concentrations measured in groundwater 

samples from the SW Building groundwater capture system (locations 0713, 0714, and 0727 on Figure 3.2 

and Table 111.3 and seep 0601 are interpreted to represent uranium-233 contamination of groundwater at 

these locations. The disequilibrium observed at all other sampling locations may represent natural 

enrichment in uranium-234 rather than the presence of uranium-233. An accurate determination of the 

presence of uranium-233 at these locations would require a specific analysis for the uranium-233 isotope. 
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• Table 111.3 presents the maximum activity concentrations measured for uranium isotopes for all samples 

collected at each sampling location. Concentrations measured at seep 0601 and the SW Building capture 

zone location exceed 5 pCVL Maximum concentrations measured at the SW Building capture system 

location 0713 exceed 100 pCVL Analyses on groundwater samples collected at all other sample locations 

measured uranium concentrations lower than 5 pCVL 

Multiple analyses are shown In Table 111.3 for seep 0601 to show the relationship between tritium 

concentrations and uranlum-233 plus uranium-234 concentrations In groundwater. An Increase In tritium 

concentration correlates directly with Increased concentrations for the uranium Isotopes. This relationship 

indicates that the SW Building is a possible source for the tritium present In groundwater samples 

collected at seep 0601. 

Multiple analyses are shown In Table 111.3 for seep 0607 to illustrate that changes In uranium isotope 

activity concentrations and disequilibrium ratios do not correlate to changes in tritium concentrations. 

Activity ratios range from 1.9 to 13.6, with the highest ratio due to an anomalously low measured 

concentration of uranlum-238. There has been speculation that the disequilibrium measured In 

groundwater samples at 0607 is due to the presence of uranlurn-233. Actually, the measured ratios may 

• be explained by natural disequilibrium between uranium-234 and uranium-238 or by analytical error. 

• 

Determination of the presence of uranium-233 in groundwater at seep 0607 requires specifiC analysis for 

the uraniurn-233 isotope. 

Multiple analyses for samples from groundwater interceptor trench 0712 are shown in Table 111.3 to 

illustrate that the activity ratio of 8, measured for the sample with the highest uranium-233 plus uranium-

234 activity concentration, is an outlier compared to activity ratios of 2.2 and 1.6 from the samples with 

the second and third highest concentrations of the isotopes. The analytical data for samples from trench 

0712, taken as a whole, Indicate low activity ratios and no reason to suspect the presence of uranium-233. 

Uranium has also been identified as a radioactive contaminant in the Main Hill seeps and wells. Table 111.5 

presents uranium concentrations measured in groundwater samples collected from the Main Hill seeps 

and wells from December 1987 through August 1991 with respect to OU-2. Concentrations ranged from 

0.005 pCi/1 (well 0117) to 16.12 pCVL (seep 0601). Figure 3.3 shows a compilation of average uranium 

concentrations throughout the study. The identification of uranium in the seeps has reinforced the 

hypothesis that the SW Building may be the main source of contamination (DOE 1991n) . 
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• 

• 

• 

Table 111.5. Thorium and Uranium Concentrations Groundwater Samples 
Main Hill Seeps and Wells OU-2 

WeiiiD 

0112 

0115 

0117 

Mound Plant, ER Program 
(Revision 0) 
9317().{)4.G 

December 1987 to August 1991 

Parameter 

Uranlum-234 

Uranlum-238 

Uranlum-234 

Uranlum-235 

I 

Uranlum-238 

Uranlum-233 

Uranium-234 

Uranium-235 

Uranium-238 

Thorium-228 

Thorium-228 

Thorium-230 

Date 

12/13/87 

12/13/87 

6/25/88 

6/25/88 

9/10/88 

9/10/88 

6/25/88 

6/25/88 

9/10/88 

9/10/88 

6/25/88 

6/25/88 

9/10/88 

9/10/88 

6/24/88 

6/24/88 

9/10/88 

9/10/88 

6/24/88 

9/10/88 

9/10/88 

6/24/88 

9/10/88 

9/10/88 

6/24/88 

9/10/88 

9/10/88 

6/24/88 

9/10/88 

9/10/88 

AVFS, OU-2, Work Plan 
September 1993 

Sample 
10 

0001 

0001 

0001 

0002 

0001 

0002 

0001 

0002 

0001 

0002 

0001 

0002 

0001 

0002 

0001 

0001 

0001 

0002 

0001 

0001 

0002 

0001 

0001 

0002 

0001 

0001 

0002 

0001 

0001 

0002 

Result 
(pCVL) 

0.12 

0.07 

0.290 

0.273 

0.293 

0.253 

0.0096 

0.0068 

0.0094 

0.010 

0.145 

0.0175 

0.162 

0.150 

0.0272 

0.609 

0.383 

0.390 

0.0142 

0.0122 

0.005 

0.209 

0.154 

0.149 

0.053 

0.046 

0.048 

0.0161 

0.0044 

0.0095. 
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• 

• 

• 

WeiiiD 

0117 

0118 

0120 

0122 

Mound Plant, ER Program 
(Revision 0) 
9317~ 

Table 111.5. (continued) 

Parameter 

Thorium-232 

Thorium-228 

Uranlum-234 

Uranlum-238 

Thorium-228 

Uranlum-234 

Uranlun-235 

Uranlum-238 

Thorium-228 

Thorium-230 

Thorium-232 

Date 

6/24/88 

9/10/88 

9/10/88 

7/30/91 

12/09/87 

12/09/87 

11/05/90 

06/26/88 

09/11/88 

09/11/88 

11/05/88 

06/26/88 

09/11/88 

09/11/88 

06/26/88 

09/11/88 

09/11/88 

12/11/87 

06/28/88 

06/28/88 

09/14/88 

09/14/88 

02/03/91 

08/02/91 

12/11/87 

06/28/88 

06/28/88 

09/14/88 

09/14/88 

02/03/91 

12/11/87 

06/28/88 

06/28/88 

RVFS, OU-2, Wort< Plan 
September 1993 

Sample 
10 

0001 

0001 

0002 

0001 

0001 

0001 

0001 

0001 

0001 

0002 

0001 

0001 

0001 

0002 

0001 

0001 

0002 

0001 

0001 

0002 

0001 

0002 

0001 

0001 

0001 

0001 

0002 

0001 

0002 

0001 

0001 

0001 

0002 

Result 
(pCVL) 

0.0062 

0.0073 

0.0051 

2.12 

0.25 

0.22 

3.2 

1.025 

0.464 

0.437 

1.52 

0.0206 

0.0078 

0.0041 

0.288 

0.0148 

0.153 

0.0341 

0.023 

0.031 

0.050 

0.037 

1.6 

1.97 

0.012 

0.413 

0.0085 

0.0058 

0.0081 

1.4 

0.0007 

0.0071 

0.0009 
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• 

• 

• 

WeiiiD 

0122 

0138 

0227 

0601 

0602 

0603 

/ 

Mound Plant, ER Program 
(Revision 0) 
9317().()4.(3 

Table 111.5. (continued) 

Parameter 

Thorium-232 

Uranlum-234 

Uranlum-238 

Thorium-228 

Uranlun-234 

Uranlum-238 

Uranium-234 

Uranlum-238 

Thorium-228 

Thorium-230 

Thorium-232 

Uranlum-233 

Uranium-238 

Thorium-228 

Thorium-230 

Uranlum-234 

Uranium-238 

Thorium-228 

Thorium-230 

Thorium-232 

Uranium-234 

Date 

09/14/88 

09/14/88 

12/11/87 

11/01/90 

02/03/91 

08/02/91 

12/11/87 

02/03/91 

08/02/91 

07/30/91 

12/09/87 

12/09/87 

12/13/87 

12/13/87 

12/13/87 

12/13/87 

12/13/87 

12/13/87 

12/13/87 

12/13/87 

12/13/87 

12/13/87 

12/13/87 

12/13/87 

12/13/87 

12/13/87 

12/13/87 

12/13/87 

12/15/87 

12/15/87 

12/15/87 

12/15/87 

RVFS, OU-2, Work Plan 
September 1993 

Sample 
10 

0001 

0002 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0002 

0001 

0002 

0001 

0002 

0001 

0002 

0001 

0002 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

Result 
(pCIJL) 

0.00 

0.0024 

1.51 

1.31 

2.2 

5.34 

·1.18 

1.5 

5.77 

1.88 

0.24 

0.20 

1.03 

0.38 

0.02 

0.0299 

0.008 

0.0073 

0.0006 

0.0011 

16.12 

15.35 

0.27 

0.27 

0.0204 

0.0051 

0.44 

0.29 

0.0331 

0.006 

0.002 

0.31 
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• 

• 

• 

WeiiiD 

0603 

0607 

Source: DOE, 1992d 

Mound Plant, ER Program 
(Revision 0) 
93170-04-G 

Table 111.5. (continued) 

Parameter 

Uranlum-238 

Thorium-228 

Thorium-230 

Thorium-232 

Uranlum-234 

Uranium-238 

Date 

12/15/87 

12/14/87 

12/14/87 

12/14/87 

12/14/87 

12/14/87 

12/14/87 

12/14/87 

12/14/87 

12/14/87 

12/14/87 

RVFS, OU-2, Wort! Plan 
September 1993 

Sample 
10 

0001 

0001 

0002 

0001 

0002 

0001 

0002 

0001 

0002 

0001 

0002 

Result 
(pCVL) 

0.26 

0.025 

0.296 

0.0163 

0.0136 

0.0012 

0.0012 

0.56 

0.57 

0.25 

0.22 
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• 

• 

• 

Thorium 

Thorium has also been identified as a radioactive contaminant in the groundwater samples from the 

monitoring wells and seeps. Table 111.5 presents Thorium concentrations found in these wells and seeps 

collected from December 1987 through August 1991 with respect to OU-2. Concentrations ranged from 

0.0006 pCVL (seep 0601) to 3.2 pCVL (well 0120). 

VOC Contamination 

Table 111.6 summarizes concentrations of VOC contaminantS measured in groundwater samples collected 

from seeps In September and December 1988 and in 1990 but not during 1989. Locations of the seeps 

are shown on Figure 3.2. Seeps 0605, 0606, 0607, and 0608 are located beyond Mound Plant property 

line. All other seeps are located within the plant and groundwater has never been analyzed for VOCs at 

seep0603. 

Trichloroethane was detected at concentrations ranging from 2.2 l'g/L to 40 IJ.g/L in groundwater samples 

collected from all of the seeps. The highest concentrations were measured at seep 0602. Trichloroethane 

is also present in all samples collected at seep 0601, with many measurements exceeding 5 f'g/L, the 

drinking water standard. The drinking water standard for TCE was exceeded in seeps 0601, 0602, 0605, 

and 0608 (once in 0607). Trichloroethane is the most common VOC detected In the seeps that are 

located beyond Mound Plant property. Concentrations measured in 1990 in samples collected from seeps 

0605 and 0608 range from 2. 7 I' giL to 9 IJ.g/L Concentrations measured in 1990 in samples collected 

from seep 0607 range from 1.3 IJ.g/L to 4.5 IJ.g/L 

Other contaminants include tetrachloroethane at seep 0601, with persistent contamination at 

concentrations above the 5 IJ.g/L drinking water standard; measured concentrations range from 8.4 to 25 

IJ.g/L Groundwater samples collected from seeps 0601, 0602, 0605 and 0607 commonly contain 1,~ ,1-

trichloroethane. However, measured concentrations are below the drinking water standard of 200 IJ.g/L 

1,2-trans-dichloroethene was detected in seeps 0601, 0602, 0605, and 0607. Concentrations ranged from 

1.2 to 10 IJ.g/L, with all concentrations being below the drinking water standard of 1 00 ppb. 

Inorganic Contamination 

Groundwater samples collected from the seeps from 1987 to 1991 were analyzed for inorganic 

constituents. The analyses determined anomalously high sodium concentrations in groundwater at seeps 

0601,0602, 0603,0605 and 0607 and wells 0115, 0117, 0120, 0227 and 0315. Sodium concentrations 

ranged from 5.2 mg!L (seep 0609) to 949 mg/L (seep 0603). Anomalously high chl?ride concentratio~s 
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• 

• 

• 

Table 111.6. VOC Concentrations (l'g/L) In Groundwater Samples Collected from Seeps In 
September and December 1988 and from January to October 1990 

1988 

Seep Parameter Sep Dec Jan Feb 

0601 Methylene chlorfde NO 9.7 13 NO 

1,1,1-Trichloroethane NO NO NO 7 

Trichloroethane 3.7 5.6 3.7 5.2 

T etrachloroethene 6.4 8.2 8.4 12 

1,2-trans-Dichloroethene 2.1 1.2 NO NO 

0602 Trichloromethane NO 1.2 0.6 NO 

1,2-Dichloroethene (total) 10 6.5 NO NO 

1,1-Dichloroethane NO 1.3 NO NO 

Trichloroethane 14 .9.5 16 6.6 

1,1,1-Trichloroethane 2 1.5 32 0.6 

Methylene chloride 4c,d 10 NO NO 

0605 1,1,1-Trichloroethane NS NO 0.5 0.9 

1,2-Dichloroethene (total) NS 12 NO NO 

Trichloromethane NS NO NO NO 

Trichloroethane NS 13 4.9 7.1 

Methylene chloride NS 28 NO NO 

0607 1,1,1-Trichloroethane NO NO 1.1 2 

Methylene chloride NO 4.5 NO NO 

Acetone 3c,d NO NO NO 

1,2-Dichloroethene (total) 4.1 NO NO NO 

Trichloromethane NO NO NO NO 

Toluene NO NO NO NO 

Tetrachlorethane NO NO NO NO 

Trichloroethane 5.5 NO 1.3 2.7 

0608 Trichlorofluoromethane NS NO 2.8 NO 

1,2-0ichloroethene (total) NS 2.6 NO NO 

1,1,1-Trichloroethane NS NO NO NO 

Trichloroethane NS 7.1 NO NO 

a Proposed MCL limit 
b Proposed MCL for~ 70 pgll; trans, 100pg/L 
c Estimated value less than the detection limit 
d Contaminant present In blank 

Source: DOE, 1991n, Table 11.9 

Mound Plant, ER Program 
(Revision 0) 
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RVFS, OU-2, Work Plan 
September 1993 

1990 

Mar Apr Jul Oct MCL8 

NO NO NO NO 5 

2.3 NO 0.6 0.4 200 

4.5 12 7.7 4.5 5 

11 25 11 9.6 5 

NO NO NO NO 100a 

0.9 NO NO 1 1oo& 

NO 14 NO NO 70b 

1 NO NO NO NA 

38 40 26 15 5 

2 1* 6.1 1.1 200 

NO 1e,d NO NO 5 

0.8 NO 0.5 0.4 200 

NO 12 NO NO 70b 

NO 3* NO NO 100a 

6.4 9 9 8.9 5 

NO ~ NO NO 5 

1.9 1* 2.2 0.9 200 

NO 25d NO NO 5 

NO 1~ NO NO NA 

NO 5 NO NO 70b 

NO 1c NO NO 1008 

NO 1c NO NO 2000c 

NO NO 0.4 NO 

3.3 4* 4.5 2.2 

NO NO NO NO 

NO 2* NO NO 

NO NO 0.4 NO 

NO 9 2.7 NO 

MCL - Maximum Contaminant Level 
NA - No current MCL 
NO - Contaminant was not detected 
NS - Well was not sampled 
VOC - Volatile organic compound 

5. 

5 

NA 

70b 

200 

5 
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• occurred in wells 0117,0120,0137,0227,0312 and 0315 and in seeps 0601,0602,0603,0605 and 0607. 

Chloride concentrations ranged from 26.9 mg/L (seep 0609) to 1750 mg/L (seep 0603). Additionally, 

nitrate-nitrite concentrations measured in groundwater samples from March 1987 to May 1991 exceeded 

the drinking water standard of 1 o mg/L in seeps 0601, 0603, 0605 and 0607 and wells 0115 and 0227. 

Nitrate-nitrite concentrations ranged from 0.16 mg/L to 76.3 mg/L, with the highest concentration 

measured In seep 0601. Figure 3.4 shows the distribution of nitrate-nitrite concentrations during the 

May 1991 sampling. Potential sources for the dissolved sodium, chloride, and nitrate-nitrite are leakage 

from underground sewer lines, the application of deicing salt to roads and sidewalks, infiltration of softener 

regeneration water, contaminated soli beneath the SW Building and fertilizers. 

Metals have also been identified as a contaminant in the OU-2 wells and seeps. Table 111.7 shows results 

of analyses from March 1987 to May 1991. During at least one sampling event, the following metals were 

above their respective drinking water standard: total chromium was above the standard of 100 11g/L In 

wells 0118 and 0138; nickel was above the standard of 100 f1g/L in well 0118; cadmium was above the 

standard of 5 11g/L In wells 0118 and 0138 and seeps 0601, 0605, 0607 and 0608; and lead was above 

the standard of 15 11g/L In seep 0607. Figure 3.5 shows these results on the sample location map. 

• 3.2.2. AOC 2 - Area F. Chromium Trench 

• 

The Area F chromium trench is located on the Main Hill and is currently beneath an asphalt parking lot 

just south of the GH Building. Area F includes Area 6 within its boundaries (Section 3.2.4). In 1963, 

approximately 110 gallons of chromium plating bath solution were treated with sodium bisulfite, resulting 

in chemical reduction, and disposal in a trench at Area F (DOE 1986). The amount of chromium placed 

in Area F was substantially below the 24-hour reportable quantity of 1,000 lbs of chromium. Therefore, 

it is thought that the small amount of residual chromium probably does not pose a health hazard (DOE 

1986). The trench was used only in 1963. 

There is a low-to-moderate potential for the contamination from the chromium-plating bath solution 

disposal particles to reach the underlying groundwater because the area is capped with asphalt and 

additional infiltration of water has not been established . 
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• 

• 

• 

Table 111.7. Metals Analytical Results for the Main Hill Wells and Seeps 
Operable Unit 2 

Well 10 

0118 

0138 

0601 

0605 

0607 

0608 

Source: DOE, 1992d 

Mound Plant. ER Program 
(Revision 0) 
8317Q.04.G 

March 1987 to May 1991 

Parameter 

Chromium 

Nickel 

Cadmium 

Chromium 

Cadmium 

Cadmium 

Cadmium 

Cadmium 

Lead 

Cadmium 

RVFS, OU-2, Work Plan 
September 1993 

Date 

11n190 

2/4/91 

4/30/91 

11n190 

2/4/91 

4/30/91 

11n1oo 

4/30/91 

5/2/91 

5/2/91 

5/9/91 

5/8/91 

5/8/91 

3/6/87 

5/8/91 

Result 
{ppb) 

95 

109 

81.5 

111 

75.7 

81.8 

6.4 

7.6 

125 

7.5 

6.2 

7.1 

9.6 

32 

9.1 
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• 3.2.3. AOC 5 - Area 5. Radioactive Waste Une Breaks 

Area 5 on the Main Hill is the location of a 1969 radioactive waste line rupture on Main Hill. The rupture 

occurred on the grass~ered slope slightly northeast of Building 48 (Plate 1 ). Polonium-21 0 and cobalt-

50 were released to the surrounding soil. The waste line carried radioactive waste from T Building to WD 

Building. Area 5 covers approximately 6,800 tt2. 

Elevated levels of cobalt-60 (250 pCVg) have been detected in soil samples from Area 5 (DOE 1990a; 

Stought, Edling, and qraper 1988). Polonium-210, with a half-life of 138.4 days, is no longer present due 

to radioactive decay. 

3.2.4. AOC 6 - Area 6. WD Building Filter-Cleaning Waste 

This site is located, on the Main Hill, in the parking lot south of the guard island (Plate 1). Area 6, which 

is a trench with dimensions of approximately ·1 00 ft by 40 ft (4,000 tt2), is located near the center of Area 

F. Area 6 was covered with fill dirt (up to 30ft) before the parking lot was built. 

• In 1964, three 55-gallon drums of polonium-21 0-contaminated sand were placed in this area The sand 

resulted from the cleaning (sandblasting) of the metal framework of the WO Building sand filters. The 

sand was originally contained in drums that were crushed and placed in the disposal area/trench. The 

area was then covered with clean backfill. Because of its short half-life (138.4 days), the polonium-210 

is no longer present due to radioactive decay. There is a concern that the polonium-21 o contaminated 

sand may also have been contaminated with cobalt-60 and cesium-137. According to Mound Plant 

personnel, Area 6 also contains a plutonium~ntaminated washing machine and a chromium trench that 

was used for the disposal of chromium plating solution (Thomas 1991, Area F - Section 3.1.2). The 1982 

to 1985 Radiological Site Survey Project analyzed surface and core soils samples that were collected from 

Area 6 and detected low levels of radium-226 (all below 1 pCVg) in soil samples at various depths (DOE 

1991c). 

3.2.5. AOC 12- SHe Survev Protect -Identified Hot Spots 

The soil gas survey results as reported in the Reconnaissance Sampling Report Soil Gas Survey and 

Geophysical Investigations, Mound Plant Main Hill and SM/PP Hill, revealed nine potential hot spot areas: 

an area near the visitors parking lot, an area near the B Building Solvent Storage Shed, an area near the 

• I Building, an area near Building 28, an area near Building 79, an area near OS Building, an area close 

to Building 48, an area near SW Building, and an area near the HH Building. A Site Scoping Radiological 

survey was performed at Mound Plant that revealed five potential hot spots: Locations S0166, S0175, 
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• 51092, 50208, and 50472. A discusSion of the potential identified hot spots as detennined from the soil 

gas and radiological surveys follows. 

• 

3.2.5.1. Soli Gas Survey 

The soil gas survey also Identified hot spots at the Main Hill. Potential hot spots at the B Building solvent 

storage area from the soil gas survey included sample locations 193, 1094, 1201, 1202, and 1203. The 

area near the I Building had potential hot spots at samples locations 1072, 1074, and 1227. The potential 

hot ~pots near the HH Building was sample locations 1114, 1119, and 1206. The potential hot spots near 

the visitors parking lot included sample locations 1101, 1102, 1106, and 1110. The potential hot spots 

near Building 28 included sample locations 1053 and 1190. Near Building 79 there was a potential hot 

spot at sample location 1122. Near OS Building there was a potential hot spot at sample location 1067. 

The potential hot spot close to Building 48 included sample location 1085. The potential hot spot near 

the SW Building Included sample location 1076. A discussion on these spots and the results of the Soil 

Gas Survey can be found In Section 3.2.5.3. 

3.2.5.2. Radiological Survey 

Potential hot spot 50175 is located near the northern portion of I Building. Location S0175 is a possible 

Isolated area of cesium-137 that cannot be explained by the evaluation of historic operations. Other than 

the fact that some Purex sludge was spilled at the SW Building, additional comments are merely 

speculative. This hot spot location was not indicated by the aerial flyover survey conducted by EG&G in 

1976 (EG&G 1978). Results of this survey can be found in the Site Scoping Report: Volume 3 -

Radiological Survey. 

The evaluation of the Site Survey Project data for the compilation of the Site Scoping Report Volume 3, 

Radiological Survey, indicated that the location of hot spots S0166 and S0208 had plutonium-238 val_ues 

of 34.5 and 61.0 pCVg, respectively. These two potential hot spots contained levels of plutonium-238 in 

excess of 25 pCVg. Surface location S0166 is located near the SW and A Buildings on the Main Hill and 

surface location S0208 is located northwest of the WD Building. The review of process history indicates 

that the elevated plutonium-238 activity in these two potential hot spots cannot be easily associated with 

process infonnation. 

Potential hOt spots 51092 and 50472 were detennined to be near Building 23 and Area 23 and both hot 

• spots had thorium detection values. A discussion of these potential hot spots can be found in 

Section 3.2.5.3. 

Mound Plant, ER Program 
(Revision 0) 
9317().04.(> 

RVFS, OU-2, Work Plan 
September 1993 

Initial Evaluation 
Page 3-36 



• 3.2.5.3. Nature and Extent 

• 

This section provides a summary of the known nature and extent of contamination associated with soil 

gas survey and the radiological survey. 

Soli Gas Survey 

The soil gas Investigation Involved the sampling of soil gas at Mound Plant from four primaJY areas: the 

Main Hill, Area 7, Building 51, and Area J. Contingency locations were also sampled from areas within 

the Main Parlcing lot and southwest of the Main Hill. The soil gas data were collected from 27 August 

to 29 September 1992. 

The soil gas samples collected as part of the survey at Mound Plant were initially collected for the analysis 

of the six target compounds, including trichloroethane, trans- and cis-1 ,2-dichloroethene, 1,1, 1-

trichloroethane, toluene, and trichlorofluororilethane (Freon 11 ). These compounds were targeted based 

on the results of previous contaminant characterization efforts. Following the completion of the first 1 0-day 

field shift, Interpretations made by the field laboratory chemist expanded the target compound fiSt to 

Include 1,1 ,2-trlchloro-1 ,2,2-fluoroethane (Freon 113) and tetrachloroethane based on Interpretations made 

by the field laboratory chemist. 

The sample locations on the Main Hill were chosen based on accessibility from the roadways, locations 

of underground utilities, proximity of buildings where solvents have been or are currently being used, and 

a systematic sampling approach along the roadway. All soil vapor survey locations were surveyed at the 

completion of the field effort and assigned to the Ohio State Plane Coordinate System. 

A t~al of 156 investigative samples were collected and analyzed from the Main Hill at depths ranging from 

2 to 7 feet. In most cases, the samples were collected from the bedrock/unconsolidated soil interf~ce 

where soil probe penetration ceased. Groundwater samples were collected at two (11 05 and 1 065) of 

the 156 locations on the Main Hill due to the presence of water within the soil vapor probes. Samples 

1049 and 1060 were not collected due to the repeated failed attempts to drive the probe through the 

shallow bedrock, and due to access problems associated with overhead and underground utilities. 

Samples 1068 and 1073 were not collected due to the presence of greater than 4 inches of concrete in 

the area Sample 1200 was not collected as the deep sample at location 1093 due to soil probe refusal. 

• Table 111.8. summarizes the positive detections from the Main Hill sampling effort including the Parking Lot 

Area All eight target compounds were detected. Freon 11 was detected at fiVe locations at 

concentrations ranging from 2 to 801 ppb. Freon 113 was detected at 24 locations at concentrations 
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• 
SampleiD 

MND-01-1 002-1003 

MND-10-1~ 

MND-01·1~ 

MND-01-1007-0005 

MND-01-1 QQ8.0005 

MND-01-1008-1005 

MND.Q1-1 QQ9.()QQ5 

MND-01-1 010-0005 

MN0-01-1014.()QQS 

MND-01-1016-0003 

MND-01-1046-0005 

MND-01-1047 .()QQ5 

MN0-01-1048.()QQS 

MND-01-1~ 

MND-01·1050-1003 

MN0-01-1051.()()()3 

MND-01·1 052.()()()3 

MND-01-1()53.()002 

MND-01-1054-0005 

MND-01-1055-1005 

MND-01-1 057 .()()()5 

MND-01-1062.()()()3 

•• 
Table 111.8. Summary of Positive Detections • Main Hill 

(ppb) 

Sample Date Freon 11 Freon 113 Tran-120CE CIS-120CE 111TCA 

28Jul92 

28 Jul92 

28 Jul92 

29 Jul92 

29 Jul92 

29 Jul 92 

29 Ju192 

29 Jul 92 

29 Jul92 

30Jul93 

4Aug92 

4 Aug 92 

4Aug92 

4 Aug92 

4Aug 92 

4Aug92 

4Aug92 

5Aug 92 

5Aug92 

5Aug92 

5Aug92 

5Aug 92 

Mound Plant, ER Program 
(Revlelon 0) 
931~ 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
2 -
4 -
- -
- -
- -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
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-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
2 

7 

6 

-
-
-
-
-
7 

-
-
13 

PCE 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

TCE 

-
-
-
2 

-
-
4 

-
-
2 

188 

4 

4 

8 

17 

8 

-
-

226* 

4* 

-
6 
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Toluene 

40 

3* 

21* 

-
5 

3 

19 

13 

8 

8 

3* 

-
-
-

'Zl* 

5* 

13* 

447 

11 

5 

24 

-



• 
Sample 10 

MND-01-1 064-0005 

MND-01-1 066-0005 

MND-01-1 067-0005 

MND-01-1069-1005 

MND-01-1 070-0005 

MND-01-1070-1005 

MND-01-1072-0005 

MND-01-1 074-0005 

MND-01-1074-1005 

MND-01-1075-0005 

MND-01·1 076-0005 

MND-01-1 on -0005 

MND-01·1 079.()005 

MND-01-1080.()()()5 

MND-01·1 085-0005 

MND-01-1086-0005 

MND-01-1093-0005 

MND-01-1094-0005 

MND-01·1 097-0002 

MND-01·1 099-0005 

MND-01-11 01.()005 

MND-01-11 02-0005 

MND-01-11 06-0003 

MND-01-11 08-0005 

Sample Date Freon 11 

11 Aug 92 

11 Aug 92 

11 Aug 92 

12Aug 92 

12 Aug 92 

12 Aug 92 

12 Aug 92 

12Aug 92 

12 Aug 92 

12 Aug 92 

12 Aug 92 

12 Aug 92 

13Aug 92 

13 Aug 92 

13 Aug 92 

13 Aug 92 

15 Aug 92 

14Aug 92 

14 Aug 92 

15Aug 92 

16 Aug 92 

16 Aug 92 

16Aug 92 

16 Aug 92 

Mound Plant, ER Program 
(Revlalon 0) 
931~ 

-
~ 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

• 
Table 111.8. (continued) 

Freon 113 

-
-
-
-
-
-
-

799 

812 

-
2934 

-
13 

13 

102 

47 

**131000 

83 

-
-

865 

419 

329 

-

Tran-12DCE CIS-12DCE 

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

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

247 40800 

13 485 

- -
- -
- -
- -
- -
- -
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111TCA 

-
6 

-
-
-
-
-
-
-
-

148 

-
-
-
22 

-
-
-
-
-
-
-
-
-

PCE TCE 

- -
- -
- 11 

- -
- -
- -
- -

1191 -
1117 -
- -
- -
- -
- -
- -
- 41 

- -
- **34780 

- 978 

- 6 

- 4 

- -
- -
- 6 

- 6 
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Toluene 

19 

22G 

133 

~ 

5 

5 

106 

5 

5 

80 

-
'lJ 

-
-
-
-

53* 

-
8 

8* 

8 

13 

-
-



• 
Sample 10 

MND-01-1109-0005 

MND-01-111 ()..()()()5 

MND-01-1113-0005 

MN0-01-1114-0005 

MN0-01-1114-1005 

MN0-01-1115-0005 

MND-01-1117-0005 

MND-01-1117-1005 

MN0-01·1118-0005 

MN0-01-1119-0005 

MN0-01-1122-0005 

MND-01·1123-0005 

MND-01-1124-0005 

MND-01-1127-0005 

MN0-01-1129-0005 

MND-01-1190-0005 

MND-01-1190-0005 

MND-01-1192-0005 

MN0-01-1193-0005 

MND-01·1196-0005 

MND-01·1197-0002 

MN0-01-1198-0006 

MND-01·1199-0002 

MND-01-1201-0007 

Sample Date Freon 11 

16 Aug 92 -
16 Aug 92 -
17 Aug 92 -
17 Aug 92 -
17 Aug 92 -
17 Aug 92 -
18 Aug 92 -
18 Aug 92 -
18 Aug 92 -
18 Aug 92 -
18 Aug 92 801 

18 Aug 92 -
18 Aug 92 -
18 Aug 92 -
18Aug 92 -
24 Sep 92 240 

24 Sep 92 2B1 

24 Sep92 -
24 Sep 92 -
25 Sep 92 -
25 Sep 92 -
25Sep92 -
25 Sep 92 -
25 Sep92 -

-·----- ----~-
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• 
Table 111.8. (continued) 

Freon 113 

-
-
-
9 

-
-
-
-
-
-
13 

-
-
-
10 

477 

707 

-
-
-
-
24 

10218 

4716 
---

Tran-12DCE CIS-12DCE 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
13 518 

- 120 

13 811 
------
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111TCA PCE 

- -
- -
- -

315 10 

259 9 

56 -
- 12 

- 15 

- 3 

- -
- -
- -
- -
- -
:rr 12 

- -
- -
- -
- -
- -
- -
33 -
- -
- -

TCE 

8 

-
11 

357 

263 

13 

8 

9 

-
-
-
-
-
-
4 

-' 

-
-
-
4 

23 

474 

479 

130 
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Toluene 

13 
I 

255 

- j 

5* I 

3* 
I 

-
-
-
-

213 

-
5* 

8884* 

27* 

11* 

3* 

3* 

5* 

16* 

64 

5 

5 

-
48 



• 
Sample 10 Sample Date 

MND-01-1201-1007 25 Sep 92 

MND-01-1202-0002 25 Sep 92 

MND-01-1202-1002 25 Sep 92 

MND-01-1203-0002 25 Sep 92 

MND-01-1204-0005 25 Sep 92 

MND-01-1205-0005 25 Sep 92 

MND-01-1206-0005 26 Sep 92 

MND-01-1207-0005 26 Sep 92 

MND-01-1227-0005 28 Sep 92 

MND-01-1228-0005 28 Sep 92 

MND-01-1230-0005 28 Sep 92 

MND-01-1230-1 005 28 Sep 92 

MND-01-1231-0005 28 Sep 92 

MND-01-1232-0005 28 Sep 92 

MND-01-1233-0002 29 Sep 92 

MND-01-1233-1002 29 Sep 92 

MND-01-1001-3001 28 Jul92 

MND-01-1019-3001 4 Aug 92 

MND-01-1 054-3001 5 Aug 92 

MND-01·1065-5000w 12 Aug 92 

MND-01-11 00-3001 15 Aug 92 

MND-01-1101-5000 16 Aug 92 

MND-01-11 05-2000w 17 Aug 92 

Mound Plant, ER Program 
(Revision 0) 
031 7().04-G 

Freon 11 

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

-
-
-
-
-

• 
Table 111.8. (cOntinued) 

Freon 113 Tran-12DCE CIS-12DCE 

5895 

6419 

9301 

1475 

453 

-
-
-
10 

-
-
-
48 

4 

29 

29 

-
-
-
-
-
-
-

-
66 

41 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

·- -
-
-
-
-
-
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612 

2499 

1706 

334 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
3 

-
-
-
-

111TCA 

-
9 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
2 

-
-
-
-

PCE TCE 

- 117 

- 1921 

- 1737 

- 45 

- 11 

- -
- -
- -
- -
- -
- -
- -
34 21 

13 8 

- -
- -
- -
- -
- 4 

- -
- -
- 2 

- -
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Toluene 

43 

3 

-
192 

5 

21 

23142 . 

90 

4788 

11 

13 

5 

5 

24 

72 

64 

3 

21 

-
<.1 

3 

-
0.3 



• • 
Table 111.8. (continued) 

Sample ID Sample Date Freon 11 Freon 113 Tran-12DCE CIS-12DCE 

MND-01-1111-5000 17 Aug 92 - - - -
MND-01-1122-5000 18 Aug 92 - - - -
MND-01-1189-3001 24 Sep 92 - - - -
MND-01-2219-0005 26 Sep 92 - - - -
MND-01-5221-0005 27 Sep 92 21 131 - -
MND-01-5222-0005 27 Sep 92 - - - -
MND-01-5222-1005 27 Sep 92 - - - -
MND-01-5225-0005 27 Sep 92 - - - -
MND-01-5226-0005 27 Sep 92 - - - -
MND-01-2220-3002 27 Sep 92 - - - -

Notes: Only sample locations having positive detections are shown. 
• - Associated trip, ambient, equipment or field blank contained specified compound. 
B - Indicates blank sample. 
w - Indicates water sample. 
••- Freon 113 & TCE Off-Scale. 

Source: DOE, 1992c, Table 11.4 
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-
-
-
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PCE TCE 
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-
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Toluene 

11 

11 

3 

11 

1~ 
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1~ 

13* 
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• ranging from 4 to 131,000 ppb. Trans-1,2-dichloroethylene (r12DCE) was detected at fiVe locations 

ranging from 13 to 247 ppb. Cis-1,2-dichloroethylene (CIS 12DCE) was detected at eight locations 

ranging from 130 to 40,800 ppb. The compound 1,1,1-Trichloroethane (111TCA) was detected at 14 

locations ranging from 2 to 315 ppb. Tetrachloroethylene (PCE) was detected at seven locations ranging 

from 3 to 1,191 ppb. Trichloroethane (rCE) was detected at 38 locations at concentrations ranging from 

2 to 1921 ppb (Figure 3.6). Toluene was detected at 53 locations at concentrations ranging from 3 to 

23,142 ppb (Figure 3. 7). 

• 

At the Main Parking Lot only toluene was detected. Samples 2216 and 2219 contained toluene at 104 

and 11 ppb, respectively. Toluene was detected in an ambient blank sample at location 2220 at a 

concentration of 8 ppb, but this sample was collected one day after the detections described above. No 

other blanks contained measurable concentrations of target compounds. 

Southwest of the Main Hill four of the target compounds were detected. Most of these occurred in sample 

5221, which was collected adjacent to Building 19. Freon 11, Freon 113, and TCE were detected in 

sample 5221 at concentrations of 21, 131, and 66 ppb, respectively . 

The ·general pattern of VOC detections from the study areas shows the occurrence of many low

concentration detections located across much of the site with a limited number of locations showing 

relatively elevated VOC concentrations. Figure 3.8 is a map that delineates all locations containing 

elevated VOC concentrations. Of the approximately 60 Main Hill sample locations showing the presence 

of one or more of the target compounds, 12 samples had total VOC concentrations exceeding 1,000 ppb. 

These 12 detections ranged from 1,067 to 106,827 total ppb, and appear to be associated with these 

primary vicinities: Building HH, Buildings 1, 11, and 16, Building 17, and Building B. These detection 

locations may also be due to factors other than waste handling activities at each of these buildings, such 

as isolated surface spillage not related to the buildings. 

Other areas on the Main Hill which showed elevated detections greater than 500 ppb consist of Building 

79, the base of the slope beneath Building OS, the roadway south of Building HH, and the visitors parking 

lot at the north end of the Main Hill. 

Locations with total soil vapor concentrations between 1 oo and 500 ppb include the roadway between 

Building 70 and Building E, the roadway north and west of Building 48, additional locations adjacent to 

Building HH, the area east of Building 28, the area near the water tower west of Building 28, and isolated 

• locations near the visitors parking lot at the north end of the Main Hill. 
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• While many of the most elevated Main Hill detections are comprised of two or more of the target 

compounds, a few of the locations showed only toluene. An examination of the types of contaminants 

present is necessary in order to ascertain the responsible release site. Locations on the Main Hill With 

toluene-only hits, or With other Indications of petroleum hydrocarbon contamination (based on Table 111.8) 

Include the Building HH area, WO Building, I Building, Building GH, the water tower area near Building 28, 

Building 92 and the roadway between Buildings 40 and OSE. 

Some vertical profiling of soil vapor contamination was attempted at two locations near the solvent storage 

shed at B Building. Samples were collected from depthS of 2, 5, and 6 feet. Shallow depth to bedrock 

prohibited further investigation. Both locations showed increased concentrations with depth. 

Results of the contingency sampling efforts at the Main Parking Lot and southwest of the Main Hill show 

Building 19 to be the primary area of concern, with 218 ppb total VOCs detected in sample 5221. This 

sample contained solvent-type VOCs Freon 11, Freon 1113 and TCE. The high automobile traffiC area 

of the Main Parking lot and the roadway· near Building 61 not surprisingly showed toluene and/or 

unquantified fuel pattern VOC contamination. 

• Radiological Survey 

• 

The objectives of the Site Survey Project were to conduct a systematic radiological survey of the exposed 

land areas at Mound Plant, concentrating on the original 182 acres, and to provide the DOE With a basis 

for estimates of the cost and time required to stabilize or remove contaminated soils. To achieve these 

objectives, the project included: 

screening using a sodium iodide detector (FIDLER) to identify area of suspected 
radioactivity contamination; 

sampling of surface and subsurface soil; and 

analysis of soil samples using one or more of the following methods: 
radiochemical analysis for plutonium-238 and the thorium isotopes, gamma 
spectroscopy, in situ gamma spectroscopy, and liquid scintillation for tritium. 

As a result of the above activities, several locations throughout the site showed elevated levels of 

radioactivity. The following is a discussion of the locations identified with elevated cobalt-60, 

plutonium-238, thorium, and cesium-137 activity . 
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• Locations WHh Elevated CobaH-60 

Cobatt-60 is a radionuclide produced as a by-product of polonium production. In the production of 

polonium-21 0, bismuth metal was the prime target, but it was jacketed in an aluminum can because the 

bismuth was so brittle. The Irradiation of trace quantities of nickel in the aluminum cans produced cobalt-

60. Details of the process are described in the Site Scoping Report: Volume 7, Waste Management (DOE 

1992g). 

Only one Isolated occurrence of cobalt-60 was documented during the Site Survey Project. The sample 

taken at surface location S0175, located on the western edge of the Main Hill, contained 82 pCi/g of 

cobalt-60 (Table 111.9). Few samples were taken in this area, so it is not known if there are other locations 

of elevated cobalt-60. Cobalt-60 may be present at other locations at Mound Plant associated with 

processing of polonium wastes, particularly the handling of the decanning solutions. The decanning 

solutions were handled In HH Building and moved to the old explosives bunker for storage before 

shipment offsite for disposal (DOE 1992g). The old explosives bunker, aiso known as the radium shack, 

is now known as Area 21. 

• Locations With Elevated Plutonlum-238 

The evaluation of the Site Survey Project data for the compilation of this report indicated potential hot 

spots had contained levels of plutonium-238 in excess of 25 pCi/g. These are surface locations numbered 

S0166 and S0208 on Table 111.9. These areas indicated plutonium-238 values of 34.5 and 61.0 pCi/g, 

respectively. Surface location 0166 is located near the SW and R Buildings on the Main Hill and surface 

location 0208 is located northwest of the WO Building. The review of process history indicates that the 

elevated plutonium-238 activity in these potential hot spot locations cannot be easily associated with 

process information. 

Locations wHh Elevated Thorium 

Evaluation of the Site Survey Project data indicates that both isolated and contiguous areas of elevated 

thorium activity, above Mound Plant guidelines of 5 (surface) and 15 (subsurface) pCi/g, may exist beyond 

the identified hot spot locations. 

Results reported from the Mound Plant Soil Screening Facility indicate thorium concentration that ranged 

• from 1 to 28 pCi/g and plutonium-238 concentrations from 3 to 58 pCVg (MRC 1985). Approximately 24 

samples were collected and analyzed, but the individual sample locations were not established for this 

report. 
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• • • 
Table 111.9. Isolated Locations of Elevated Activity 

Coordinates 
Plate 1 MRCID Depth Plutonlu~ Thorlumb Trttlum Cobalt-60 Ceslum-1~ Radlum-226 Amer1clum-241 

Locatlona South West No. Mo-Yr 0nch) (pCVg) 

S0166 1750 3350 4000 10-83 0 34.50 

S0175 1375 3580 9845 06-85 0 NR 

S1092 2185 3362 8413 12-84 f 0.31 

S0208 1660 3765 3085 10-83 0 61.00 

S0472 2175 3505 6701 08-84 0 1.20 

SC denotes core location and S denotes surface sample location on Plate 1 .. 
brhortum results of ~ pCVg are listed as "b. • 

(pCVg) (pCVml) 

b 

NR 

323.59 

b 0.72 

7.50 

CVerlflcatlon sample analyzed for QAJQC. 
dNo MAC ID assigned because !n.!!1Y gamma spectrometry was performed for thorfum-232. 

(pCVg) (pCVg) 

82 10 

8Gamma results could not be confirmed using the gamma spectroscopy printout given In this appendix. 
frhe depth for this sample was given as •ss. • For mapping purposes (Plates 1 and 5), this Is assumed to be a surface sample. 

(pCVg) (pCVg) 

0.8 LDL 

9Sample results were given Isotopically for this sample and Included 0.99 pCVg thorfum-228; 321 pCVg thorfum-230; and 1.5 pCVg thorlum-232, for total 
of 323.5 pCVg. 

Source: DOE, 1991f 
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• Sample locations S1092 and S0472 are both located near Area 23 and had thorium activity values of 

323.5 and 7.5 pCVg, respectively. Possible hot spot location S1092 is probably not associated with the 

thorium project, as S1 092 is largely thorium-230 (Table 111.9). 

According to the Site Scoping Report, Volume 3- Radiological Survey, there is also an area located 

southwest of Building 98 that has been Identified as having possible elevated thorium activity. Some of 

the samples, C001 0, C0011, S0284, S0285, S0287, and S0288, are located geographically In OU-2 but 

will be addressed by the OU-5 Work Plan. The results are shown in Table 111.1 o. 

Hot Soots with Ceslum-137 Activity 

Several localized areas of cesium-137 were noted in the Site Survey Project Report and others is Identified 

by the evaluation of the Site Survey Project data (Stought et al. 1988). Indications from the Site Survey 

Project data (Site Scoping Report: Volume 3, Radiological Site Survey Appendix E) suggest that there 

may be additional low-level cesium contamination. The isolated area of cesium-137 contamination at 

possible hot spot location S0175 on Main Hill can be explained by the evaluation of historic operations 

(Table 111.9). Other than the fact that some of the Purex sludge was spilled at the SW Building, additional 

• · comments are merely speculation. None of the hot spots with low activity were indicated by the aerial 

• 

flyover survey conducted by EG&G in 1976 (EG&G 1978). 

3.2.6. AOC 13 • Contaminated Soli Box Area 

The contaminated soil box area is located south and slightly east of the WD Building (DOE 1992g). In 

1974, plutonium-contaminated soil from the Area 14 waste line break area was stored in this area in 

wooden boxes before shipment to the Nevada Test Site (Black 1974). The levels of plutonium-238 activity 

in the boxes varied greatly, depending on the exact area of excavation. The boxes of soil were 

decontaminated and screened for surface contamination before they were removed from Area .14. 

However, levels as high as 3,600 pCVg have been observed in Area 14. The remediation effort to 100 

pCVg was used for excavated soils. Soil samples from the Soil Box Storage Area collected in 1984 

showed some elevated levels of plutonium-238 (DOE 1991 c). 

3.2.7. AOC 15- Underground Radioactive Waste Unes 

Some liquid radioactive wastes at Mound Plant were originally transmitted from process areas to the WD 

Building and the WD Annex through underground waste lines, which were divided into two systems: one 

to carry radionuclides emitting alpha radiation; and a second to carry radionuclides emitting beta 

radiation, primarily tritium-contaminated waste. As it became apparent that these underground lines were 
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• 
Plate1 

Location• 

00010 

00011 

' 

S0284 

S0285 

• 
Table 111.1 0. Area of Poaalble Elevated Thorium Activity 

Near Building 98 

Coordinates 

South 

. 1900 

1925 

1925 

1950 

MRCID 
West No. Mo-Yr 

2350 1734 05-83 

1735 05-83 

1736 05-83 

1737 05-83 

1738 05-83 

1739 05-83 

1740 05-83 

1741 05-83 

1742 05-83 

1743 05-83 

2400 ·1784 05-83 

1785 05-83 

1786 05-83 

1787 05-83 

1788 05-83 

1789 05-83 

1790 05-83 

2390 6752 08-84 

2440 4092 10-83 
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Depth 
Qnch) 

18 

36 

54 

90 

108 

162 

180 

198 

216 

228 

18 

72 

90 

108 

126 

198 

216 

0 

0 

Plutonlum-238 Thor1umb 
(pCVg) (pCVg) 

0.36 b 

0.16 11.15 

NR 18.00 

0.03 14.41 

0.03 27.83 

0.01 5.76 

0.01 b 

<0.01 b 

0.01 5.44 

<0.01 b 

8.97 37.69 

0.42 4.43 

0.20 b 

0.31 b 

0.46 b 

0.44 b 

0.84 11.13 

0.03 b 

0.07 b 
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(pCVml) (pCVg) 

LDL 
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(pCVg) (pCVg) 

LDL 1.5 
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• • • 
Table 111.1 0. (continued) 

Coordinates 
Plate 1 MRCID Depth Plutonlum-238 Thortumb Trftlum Cobalt-60 Ceslum-137 Radlum-226 Amertclum-241 

Locatlon8 South West No. Mo-Yr (Inch) (pCVg) (pCVg) (pCVmL) (pCVg) (pCVg) (pCVg) (pCVg) 

S0287 2025 2440 5985 07-84 0 0.95 8.94 LDL LDL 0.8 LDL 

S0288 2025 2465 5986 07-84 0 0.29 8.09 .. 

8 Map locations are given using a •c- to designate core locations and an "S" to designate surface locations. 
b A "b" Indicates that the total thorium concentration was less than the background level of 2.0 pCVg, using FIDLER screening. Therefore, radiochemical 

analysis was not performed. 
FIDLER - field Instrument for the detection of low-energy radiation. 
LDL - The measured concentration was below the lower detection limit, estimated to be 0.5 pCVg for cobalt-60, ceslum-137, and amertclum-241; and 1 pCVg 

for radlum-226. 
' MRC ID • Monsanto Research Corporation Identification 

NR • No result given 
pCVg • plcocurtes per gram 
pCVmL • plcocurtes per milliliter 

Source: DOE, 1991f 
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• susceptible to breaks and leaks, wastes were later transmitted through aboveground, doubly-encased 

lines. The known leaks and breaks are being investigated as part of the D&D program. Aboveground, 

doubly encased lines are now used along with a tanker truck to move radioactively contaminated liquid 

wastes to the WD Building and the WD Annex for treatment; however, certain underground lines have not 

been completely abandoned. The WD Building continues to process liquids from some underground lines 

and these liquids are suspected to consist of inleakage of groundwater and possibly small quantities of 

uncontaminated process aqueous wastes from cross connections. 

• 

• 

The now-abandoned, underground waste lines are currently scheduled under the D&D program. Specific 

sections of the underground waste line have been identified in Section 3.1 as a Category IV and will not 

be Investigated as part of the AI field scope of work. The underground radioactive waste lines as a whole 

have been Included in the AI field scope of work in case a particular line has been missed or the D&D 

Is activity is actually scheduled for after April, 1995. 

3.2.8. AOC 16 - Underground Sewer Unes 

The underground sewer lines, located throughout Mound Plant. are used to transport sanitary and 

industrial wastewater from the various research, development, and production facilities, as well as storm 

runoff from the plant to the sanitary wastewater treatment system (Figure 3.9). The sewer lines are 

constructed of cast iron, vitrified clay, or steel pipes with diameters ranging from 4 to 1 o inches, and were 

built in the early 1950s (RFA 1988). The older portions of the lines on the Main Hill primarily used vitrified 

clay. Most recent Installations include flanged steel and continuous plastic. 

The sludge produced from wastewater treatment is known to contain radionuclides, but it does not contain 

RCRA-hazardous waste and does not exhibit hazardous waste characteristics. Sources of wastewater 

conveyed through the underground sewer lines include rest rooms, showers, laundry facilities, laboratory 

sinks, and rinses from a small metal-refinishing operation (RFA 1988). Some of the laboratory sinks have 

reportedly received small quantities of solvents, photographic solution, and acids and bases (RFA 1988). 

The Site Scoping Report: Volume 4 - Engineering Map Series (DOE 1992a) includes drawings of the 

digitized maps maintained by Mound. Table 111.11 is a chronology of usage of the waste lines transcribed 

from a memo by a Mound employee (Hurwitz 1974). Currently, all older, underground process sewer lines 

are being scheduled for removal by the D&D Program . 

The storm sewer system includes both underground and surface runoff channels. On the Main Hill, storm 

water is routed through a series of underground pipes that drain to either the plant drainage ditch or the 

sanitary sewer pipeline. Historically, all storm water drained to the plant drainage ditch. In the late 1960s, 
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• 

• 

• 

Table 111.11. Chronology Ustlng of Unes 

HOT WASTE SYSTEM 

1947- Present Polonium-210 from H toT to WD, thence effluent to closed pipe to river. 

1947-1953 PolonJum-210 from B to WD, thence treated effluent to closed pipet river. 

1947-1956 Polonium-210 from T to HH to WD, thence treated effluent to closed pipe to river. 

1947-1967 Polonium-210 from R to WD, thence treated effluent to closed pipe to river. 

1967-1970 Polonlum-21 o from R to WDA. thence treated effluent to ditch. 

1955-1967 Plutonlum-239 from R to WD, thence treated effluent to closed pipe to river. 

1967-1980 Plutonlum-239 from R to WDA. thence treated effluent to ditch. 

1970 - Present Plutonlum-239 from R to WD, thence treated effluent to closed pipe to river. 

1959-8/67 Plutonium-238 from R to WD, thence treated effluent to closed pipe to river. 

6/61 - 8/67 Plutonium-238 SM: High-risk to burial, low-risk treated at SM, effluent to ditch. 

. 8/67 - 12/70 Plutonlum-238 from R to WDA. thence treated effluent to ditch. 

12/70 - Present Plutonlum-238 from R to WDA. thence treated effluent to closed pipe to river. 

8/67-12/70 Plutonium-238 from SM to Building 41 to WDA 
2 Unes: High-alpha Immobilized and sent to burial. 

Low-alpha treated and effluent to ditch. 

12/70- Present Plutonlum-238 as above but low-alpha from WDA to WD; thence treated and 
effluent to closed pipe to river. 

6/68- Plutonlum-238 from Building 38 to SM, thence as above. 

1958-1966 Tritium• from SW to storm drains after dilution, thence to ditch. 

1960-1966 Tritium• from SW to WD, thence (diluted) to close pipe to river. 

1966- 1971 Tritium• from SW to WDA. thence diluted effluent to ditch. 

3/72-12/72 Tritium• from SW to WDA to burial via tank truck. 

1973 - Present Tritium• from SW to WDA. thence Immobilization and to burial. 

a Low-risk only. High levels always Immobilized at SW building and buried • 

Mound Plant, ER Program 
(Revision 0) 
831~ 

RVFS, OU-2, Work Plan 
September 1 S33 

Initial Evaluation 
Page~ 



• 

• 

• 

Table 111.11. (continued) 

STORM SEWER SYSTEM CHRONOLOGY 

1947 Original drainage system installed using closed drains around original buildings 
with discharge to natural open drainage ditch. Lower parking lot and adjacent 
areas drain off-plant via Mound Avenue. 

1963 Drain Une from vicinity of I Building tied through flow dMder to outfall line dilute 
WD/SD effluent flow. Excess stonn flow continues on to drainage ditch. 

1957-1967 Local building drainage (following natural drainage) added as buildings were 
completed In Test fire and SM areas. 

1970 Weir and measuring station Installed on drainage ditch near site exit. 

SANITARY SEWER SYSTEM CHRONOLOGY 

1947 All upper area (lettered buildings except OS) connected to original SO. 
Treated SO effluent to outfall to river. 
Various additions and reroutlngs have occurred Including GS-1, 47, 28, M, 40, OS, 
B, RE, and 48 • 

1957 Building 2 - septic tank system 

1959 Building 1 - settling basin only (no sanitary wastes) 

1960 SM - septic tank system 

1964 Building 3 - septic tank system 

1966 Buildings 29, 36, 38 - septic tank system 

1967 Building 37 - septic tank system 

1968 Lower area plus SM area tied to lift station at building 27, thence to SO 

1968 Building 43 

1969 Buildings 27, 44, 45, 46 

1970 Buildings 42, 49, 50 

1971 Sampling MH added to outfall line 

1974 New sewage disposal plant to replace SO 

Ret: Modified from Hurwitz 1974. 

Source: DOE, 1991 o, Table 111.2 
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• fear of chloride buildup In the plant effluent from the backwash of the zeolite water softeners In the P 

Building resulted in the routing of stonn water runoff on the west side of the Main Hill to the sanitary sewer 

pipeline. An overflow diverter box was installed to pennit nonnal flow to pass from the stonn water 

channel Into the sanitary sewer; but, during high flow events, the overflow is diverted to the plant drainage 

ditch. The plutonium wastewater treatment was moved to WDA Building in 1967, and the outfalls were 

abandoned In the late 1970s when the asphalt~ined pond was constructed. 

The sanitary sewer system was largely installed during the initial plant construction, but has been modified 

and enlarged to accommodate the growth of the plant. Originally, all the buildings on the Main Hill were 

connected to the system ot underground pipes that fed the old sanitary sewage disposal plant In the SO 

Building (Section 3.2.24}. The underground pipes on the Main Hill carried wastewater from laboratory 

toilets and showers, laboratory sinks, some of the laboratory and production area service sinks, floor 

drains, and photographic and plating processes. The sanitary sewer pipeline from the SO Building to the 

Great Miami River was shared with the WD Building. In 1975, a new sanitary wastewater treatment plant 

(Building 57) was constructed in the lower plant valley, and the old SO plant was abandoned (see 

Section 3.2.24}. 

• The sanitary sewer has received many contaminants from the laboratories and processes. The 

laboratories used strong acids and bases, volatile organic solvents, and heavy-metal salt solutions from 

etching and plating. While most of these are currently contained and controlled, some solutions have 

been released to the sewer lines. In the 1950s a small explosion in the pipe system caused several drain 

plugs to be blown loose in adjoining rooms. Plant management immediately ordered all personnel to stop 

dumping flammable liquids down the drains (Gamer 1991). The sanitary sewers in the SW Building 

washrooms were known to be contaminated as early as 1952 (Bradley 1952Q. Photographic process 

areas may have released small quantities of silver, and the plating shops may have discharged rinse 

waters that contained heavy metals, acids and bases, and organics such as perchloroethylene and 

acetone. 

• 

The process sewer lines were constructed to transfer radioactive waste solutions from the research and 

production facilities to the WD Building. These Jines were originally constructed of in-ground, vitrified clay 

enclosed in concrete, but have been upgraded and expanded with steel pipe. Most recently, they were 

replaced by above-ground, continuous plastic. Historically, the WD Building received alpha wastewater 

from the H, B, R, and T buildings through 8-inch vitrified clay pipes. The HH Building transferred 

wastewater through a schedule 80, 3-inch steel pipe. The SW Building was tied into the system with an 

in-ground, 4-inch steel pipe at an unknown date. In 1967, the system was generally overhauled. A new 

8-inch vitrified clay alpha wastewater pipe was installed from the H, SW, and R buildings to the WO 

Building, and a 4-inch, flanged steel pipe with a plastic lining was installed from the SW Building to the 
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• WD Building for low-level beta wastewater. Also in 1967, the wrs pipeline was installed from the SM 

Building and Building 38 to the WDA Building. 

• 

• 

The WTS pipeline Is of specific Interest because leaks along Its length have caused some environmental 

concern, and its D&D has created a low-level waste stream. The pipeline system consisted of two flanged 

steel pipes that drained by gravity flow to two 2,000-gallon holding tanks at Building 41. A 1-1/2-inch pipe 

transferred high-risk wastewater generated within the process lines, and a 2-inch pipe transferred low-risk 

wastewater generated from showers and cleanup water outside the glove box systems. From Building 

41, the wastes were pumped up the hill to the WDA Building through two 1-1/2-inch lines. The pipes were 

buried from 6 to 20 ft underground except where they passed over the plant drainage ditch. 

Leaks in some of the pipes resulted in their abandonment. In 1969, the high-risk pipe in the WTS sprung 

a leak in the pressure system between the Building 41 pumphouse and the WDA Building. Contaminated 

dirt and soil overburden were excavated by the D&D Program in 1969, but the full extent of the resulting 

off-plant contamination in the Miami-Erie Canal was not realized until1974 (Rogers 1975). Other leaks 

In the WTS pipeline resulted in the high-risk pipe being abandoned and a high-risk waste solidification 

facility, known as WS, built in 1974. The original in-ground, low-risk pipe in the WTS pipeline was 

replaced in the late 1960s with an above ground pipe of similar construction. To avoid interruptions to 

the plutonium production in Building 38 (also known as PP Building), a 2,000-gallon tanker truck was used 

to haul wastewater to WDA for processing. When the line was completed, the trucking operations ceased. 

The low-risk line was eventually abandoned in 1976, and the waste liquids have since been moved by 

truck. The entire length of the WTS has now been removed and Is known in the ER Program as Area 19, 

(DOE 1992g, 1991 c). 

In 1975, the low-level wastewater beta line from the SW Building was found to be leaking and was 

abandoned and replaced. The new above-ground pipeline consists of a continuous 1-1/2-lnch 

polyethylene pipe encased in a 3-inch pipe of the same construction (MAC 1983). In 1982, an above

ground alpha wastewater pipe from the R Building to the WD Building was constructed of a 2-=inch 

polyethylene pipe encased within a 3-inch pipe of the same construction. 

The 3-inch steel pipe from the HH Building to the WD Building has also been abandoned in place. Leaks 

along this pipe during the period of polonium processing created some soil contamination now known 

as Area 20, (DOE 1992g, 1991 c). One leak was discovered December 23, 1954, and was cleaned up and 

repaired by December 28 (Meyer 1956a). Another leak was discovered and repaired during the summer 

of 1958. An area of 40 to 50 tt2 appeared to be contaminated and was sodded to confine the activity 

(Meyer 1958c). The polonium production byproduct precipitation processes were moved from the HH 

Building to the T Building in 1959, at which time the 3-inch line was abandoned in place (Meyer 1959a). 
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• One report suggests that the line was abandoned in 1954 (Biles 1973). No record could be found that 

the line may have been replaced. 

In 1955, a leak was discovered in the 8-inch vitrified clay pipe from the south part of T Building to WD 

Building. This pipe was abandoned in place, and a new 5-inch steel pipe was laid directly on the 

concrete encasement (Biles 1973). In 1970, a leak was discovered in the 8-inch vitrified clay pipe from 

the north part of T Building to WD Building. This pipe was also abandoned in place, and a new 3-inch 

steel pipe was laid directly on the concrete encasement (Biles 1973). 

Historically, there have been numerous underground line breaks and/or leaks within the area subject to 

OU-2. Current available Information Is insufficient to characterize the nature and extent of contamination. 

The effect of these line breaks will be addressed further as part of this OU-2 Work Plan in Section 7.2, 

Subsurface Utility Evaluation. 

3.2.9. AOC 17 • Monitor Well 0034 Area 

Monitoring well 0034 Is located on the southeast edge of the Main Hill, at the base of the slope south of 

the OS Building. It is located in the central part of the plant, downgradient of the paint shop and 

• powerhouse. Stained soil may indicate that oil had been disposed of in or near monitoring well 0034 

when it was left unlocked. However, analysis of water samples from the well for volatile organics, 

polychlorinated biphenyls/pesticides, and target analyte list inorganics did not show any hazardous 

constituents. 

• 

3.2.1 o. AOC 19 • Building 23 Area 

The Building 23 Area consists of the radioactive/mix~ waste storage area The Radioactive/Mixed Waste 

Storage Area Is a Indoor unit located in Building 23 on the Main Hill, just east of the WD Building (Plate 1). 

Building 23 was designed and built in 1966 as an interim storage facility for packaged radioactive wastes 

prior to off-plant shipment (MAC 1978b). The stored wastes contained primarily plutonium-238 and tritium. 

The plutonium-containing wastes included: 

sludge from liquid waste treatment, which was solidified and stored in drums; 
acid/caustic liquid wastes absorbed with inert clay and packaged in drums; and 
solid waste from glove box operations packaged in drums or boxes. 

The tritium-containing wastes stored here included: 

- . liquid wastes solidified in cement/plaster-of-paris mixture and packaged in double 
drums, and 

solid wastes packaged in drums or boxes. 
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• . Virtually all of the radioactive mixed waste currently handled on-plant consists of scintillation vials from 

biomedical assay. Scintillation vials contain tritium mixed with a trimethylbenzene cocktail and mixed 

radioactive corrosive wastes. Glass or plastic vials are generated in analytical laboratories. They are 

placed in cardboard boxes or plastic bags by the generator, picked up by Mound waste management 

personnel, and consolidB:ted In steel drums for storage in Building 23. 

• 

• 

All radioactive mixed waste Is stored in Building 23, mostly contained in new SSiJallon, DOT -approved 

steel drums (17H). Most of the drums contain loosely placed individual plastic or glass scintillation vials; 

approximately 25% of the drums contain vials surrounded by absorbant. Drums of mixed waste are 

segregated from drums of solid radioactive waste and are marked "Radioactive LSA. • They each have 

a unique Identifier showing an identification number that corresponds to a written record Indicating date 

received, origin, description, Isotope present, and other relevant information. Mixed waste Is not 

transported off-plant; such waste Is stored pending completion of waste characterization and Identification 

of an acceptable waste treatment/disposal option. 

Building 23 Is one-story, 30 ft by 117 ft, and constructed of concrete block walls. The storage area is 30 

ft by 40 ft with a concrete floor sloping to a 3-ft diameter, 6-ft deep concrete pipe serves as a manually 

controlled collection sump for the containment of spills. The sump Is not double-contained. The sump 

has a pump with a flex-hose that can route the liquids to the storm sewer if clean or to WD Building or 

drums If contaminated (Hopkins, 0 1991). An automatic sprinkler system is in the interior of the building, 

and two loading docks on the front side of the building are used for transferring wastes for off-site 

shipment (RFA 1988). 

One hundred SSiJallon drums were stacked three-high during the 1988 site inspection (EPA 1988). The 

site inspection reported a release of tar-like substance near the radioactive waste drums in the northeast 

corner of Building 23, but the source of the leak was unidentified. The tar-like substance was later 

identified as a non-hazardous/non-radioactive material and was disposed of accordingly (Hopkins, 0 

1991). 

The Building 23 Area has been labelled as a Category I in Section 3.1 because the soils in the vicinity are 

being proposed for sampling, see Section 7.5. 

3.2.11. AOC 20 • Building 28 Area 

The Building 28 Area consists of the solvent storage area The Building 28 Solvent Storage Area is 

located on the east side of Building 28, on the Main Hill Area in the north-central portion of Mound Plant 

Historically, waste solvents were pumped from Building 28 into drums located on a concrete pad on the 

south side of the building. There was no curbing or controls to contain releases. A new solvent storage 
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• building was put into service In 1990 and is still in operation; solvent used in Building 28 are stored here. 

• 

• 

The drums located in the storage area contain two waste streams. One waste stream is entirely ethyl 

alcohol. The other waste stream is a combination of isopropyl alcohol, methylene chloride, acetone, di

acetone alcohol, ethyl alcohol, and water. Solvents are pumped from the drums into Building 28 through 

stainless steel lines. Once used In the building, the solvents are returned through copper lines to Waste 

drums In the solvent storage shed. The drums are equipped with sensors to automatically shutoff the 

solvent flow when full. Drummed waste solvents are transferred weekly to the Hazardous Waste Storage 

Area located in Building 72 near the western edge of Mound facility boundary. This area consists of a 

concrete pad with a sheet metal building. In 1989, approximately 800 gallons of waste solvents were 

generated in Building 28 (Fentiman 1990). 

3.2.12. AOC 21 • Building 56 Area 

Building 56 has been identified as a location for an estimated 850 gallon unlined steel tank, Tank 223. 

This tank has been labeled as the Building ~ diesel fuel storage tank and is suspected to have supplied 

diesel fuel to an emergency power generator. The tank is reported by Mound Plant site personnel to have 

been closed by removal in December 1989 (Andersen, 1990c). As a closed tank site, the location will be 

investigated by this Operable Unit AI Work Plan to determine if evidence of a release exists. 

3.2.13. AOC 22 • Building 58 Area 

Building 58 had contained a 3,000 gallon unlined steel diesel fuel storage tank identified as Tank 222. 

The tank is suspected to have supplied diesel fuel to Emergency Generator Number 1. The tank is 

reported by Mound Plant personnel to have been closed by removal in December 1989 (Andersen, 

1990c). As a closed tank site, the location will be investigated by this AI Work Plan to determine if 

evidence of a release exists. 

3.2.14. AOC 24 • B Building Area 

The B Building Area is located on the Main Hill near the SW Building. There is a solvent storage shed 

and drum storage area located in this area that is being investigated as part of an IRA. Known processing 

operations in the B Building include biological studies of polonium. A general description of the scale and 

periods of the polonium processing program is provided in Site Scoping Report: Volume 3 - Radiological 

Survey (DOE). Additional information on the generation, treatment, and disposal activities is provided in 

Site Scoping Report: Volume 7 - Waste Management (DOE) . 
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• 3.2.15. AOC 25 • DS Building Area 

The DS Building Area consists of a solvent storage shed, is on the east side of OS Building on the Main 

Hill, In the north-central portion of Mound Plant The shed was built in the early 1970s and is still In 

operation. The shed Is a completely enclosed structure that prevents drum exposure to sunlight and 

precipitation. The shed Is approximately 10 ft by 10 ft, with a 12-ft ceiling equipped with a fan for 

ventilation. It has a concrete floor and a sealed drain with an unknown point of discharge, although a 

stonn drain Is near the shed (RFA 1988). The concrete floor is curbed and covered with a metal grate. 

The curbing was not installed until1987, at which time the drain was sealed. Historically, solvents were 

stored In 5-galton cans within the building and picked up and delivered by taborers. The shed now 

receives waste solvent from the OS Building and also contains product-grade solvent to be used In the 

building. Waste solvent Is pumped from the OS Building Into sealed 55-gallon drums in the storage shed 

through automatic discharge hoses that are equipped with automatic shutoff devices. During a 1990 site 

visit, two drums of waste solvents composed of 1, 1, 1-trichtoroethane, trichlorofluoromethane, and trichloro

ethane were found. Product-grade solvents,· including one drum of 1,1,1-trichtoroethane, two drums of 

trichtorofluoromethane, and one drum of ethyl alcohol, were also found (DOE 1992g). Drummed waste 

solvent is transferred as required to the hazardous waste storage area in Building 72 near the western 

• edge of the Mound boundary (MRC 1983). 

• 

3.2.16. AOC 26 • E Building Area 

The E Building Area consists of a solvent storage shed. 

3.2.16.1. E Building Solvent Storage Shed 

The E Building solvent storage shed was located on the south side of E Building, on the Main Hill in the 

norttH:entrat portion of Mound Plant, until taken out of service in April1988 (RFA 1988). The shed was 

a metal roofed and walled structure with a concrete floor and a surface area of approximately 1 00 tt2. 
Historically, filled drums were transferred weekly to the hazardous waste storage area in Building 72, near 
the western edge of the Mound boundary (MRC 1983). During operation, the unit had no curbing or other 

structures to contain spills. The concrete floor was sloped to a drain that routed spilled material to storm 

sewers and to the plant drainage ditch (RFA 1988). The shed was used for temporary storage of waste 

solvents (most likely ethanol, methanol, and trichloroethane) generated in E Building. The building and 

pad were removed to allow construction of the E Building addition . 

During dismantling operations, soil contaminated with trichloroethane was discovered around the floor 

drain. The soil was excavated to a depth of approximately 10 ft, drummed, and shipped off-plant for 

disposal (DOE 1992g). Analysis for freon, acetone, trichloroethane, dichloromethane, isopropyl. and 
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methyl alcohols, and 1,1, 1-trichloroethane Indicated no results above the 1 ppm detection limit (Gioeckler 

1988). The quantity of solvents used in the E Building has since been reduced. Since the removal of the 

solvent storage shed, these solvents are kept Inside the E Building in appropriate cabinets (Pardieck 

1991). 

3.2.16.2. Nature and Extent 

The E Building solvent storage shed was dismantled In May 1988 (Kearney 1988). During the E Building 

solvent storage shed demolition, a backhoe was used to remove soil beneath the storage shed. The top 

1 ft of soil beneath the shed floor drain was removed during demolition activities. Soil samples were 

collected by Mound Plant personnel and analyzed for VOCs, using EPA method SW846-5020 (headspace 

method) (PCS 1988). Soil sample composites directly beneath the floor drain were collected at 1-ft 

increments, from 1 ft to 4 ft below the surface. Center composites directly beneath the floor drain were 

collected from 1-tt2 areas, at depths of 2, 3 and 4 ft (Figure 3.10). Composites west of the center 

composites were collected from two 1-tt2 . areas, at a distance of 4 ft from the center composites. 

Composites east of the center composites were collected from two 1-tt2 areas, at a distance of 4 ft from 

the center composites. Two soU samples were also collected from the containment drum used for excess 

otl In order to determine disposal methods. Quality control samples were collected and analyzed to 

support the analytical data One field duplicate was collected. A stainless steel spoon was used to 

collect and composite each sample. Trichloroethane was identified {6 Jig/g) in one sample (No.2) at 3 

ft below the surface beneath the floor drain (Table 111.12). Soil was excavated to a depth at which it was 

no longer contaminated (4ft), as indicated by chemical analysis. 

3.2.17. AOC 27 • G Building Area 

The G Building Area consists of the garage area Building G is located next to GW Building, on the Main 

Hill In the north-northwest part of Mound Plant, and is approximately 3,200 tt2 in size. Garage work was 

performed at Building G and had three adjacent underground gasoline tanks (Tanks 202, 203, and~) 

that were removed in December 1986. Tanks 202 and 203 were estimated to be 4,000-gallon, unlined 

steel tanks. Tank 204 was an estimated 5,000-gallon, fiberglass reinforced plastic tank. The soil around 

the tanks was excavated, spread out at a stockpile location to allow volatilization of gasoline, and 

disposed of at Mound Plant Spoils Disposal Area (OU-5). Building G and its vicinity may be contaminated 

with gasoline constituents as a result of these activities (DOE 1986) . 
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Plan view of composite safll)le locations 

LEGEND 
A Center composites were coOec::ted from a 1 ft2 area at 

depths of 2 and 3ft (4ft depth on 515188). 

B West composites were coUected from two 1 ft2 areas 
that were a cfiStance of 4 ft from the center composites 

c East composites were collected from two 1 ft2 areas that 
were a distance of 4 ft from the center composites • 

Figure 3.1 0. Soil Profile and Composite Sampling Locations at the E Building Storage Shed. 

Source: OOE,-1991 m; DOE, 1991 n 
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Table 111.12. Sample Data for E Building Solvent Storage Shed Demolition 

Sample Number Depth Sample Results 
Location 

1 2 A NO 

2 3 A 
a 

3 2 c NO 

4 2 B NO 

5 3 B b 

60 2 B NO 

(Duplicate of No. 4) 

7 4 A NO 

8 4 A NO 

Drum A - - NO 

DrumE - - NO 

Reference: PCS 1988 

a 6 IJ.g/g trichloroethane 
b 500 ml sample spiked with 100 11L of Freon TF and 50 11L of acetone 
NO - No VOC compounds detected 
- Not applicable 

Source: DOE, 1991 n 
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• 3.2.18. AOC 28 •· H Building Area 

• 

• 

The H Building houses the laundry facilities for both uncontaminated (cold) and historically-contaminated 

(hot) clothing for Mound. The H Building was built in 1947 and is still operational today. All of the water 

generated at the H Building from the laundry, the floor drains, and a sink is collected In a holding tank 

on the •flot sfde8 of the building. The water then drains through a pipe to a lift station at the SW Building. 

From the lift station, the H Building water Is pumped to the WO Building alpha wastewater Influent tanks. 

The •hot side• of the facility Is no longer in use (Hopkins, L 1991). 

Products used In the H Building that enter this waste stream include liquid soap that contains ethylene 

glycol monobutyl ether and sodium hydroxide, powdered soap that contains ammonium bicarbonate and 

sodium hexametaphosphate, and fabric softener (Weston, 1990). 

3.2.19. AOC 29- HH Building Area 

The HH Building has served as a general purpose building over the life of the plant, having served 

originally as a waste treatment facility and more recently as a process facility. The building was 

constructed In 1948 to treat the concentrated solutions from the polonium operations. Design of the 

building, equipment, sumps, and piping was determined early during plant design and was based on 

experience In operating the Dayton units (Mead 1947). This section consists of a discussion on~ 

known processing operations and storage tanks. 

3.2.19.1. Processing Operations 

The HH Building was historically used during the polonium, reactor waste, tritium, and uranium ore (IOnium 

(thorium-230), protactinium-231, Cotter Concentrate) processing operations at Mound Plant The following 

provides a brief discussion of each process operation that occurred at the HH Building: 

Polonium Processing - Wastes produced by the acid dissolution of aluminum 
cans for the polonium program were conducted in the HH Building. The 
aluminum decanning and bismuth chloride solutions that occurred during the 
polonium processing program was transferred from T to HH Building via a 
suspended Pyrex waste line. In HH Building, the solutions from the polonium 
processing program were neutralized and drummed. 

Rector Waste Processing -It is perhaps possible that treatment facilities for the 
reactor waste program occurred in the HH Building. The reactor waste 
decontamination program is certainly the most likely candidate for the presence 

· of cesium-137 at Mound Plant, but no real tie to the process has been firmly 
established . 

Tritium Processing - Tritium processing activities take place in the HH Building. 
Gaseous effluent from tritium processes in the HH Building were originally vented 
to the atmosphere. Beginning in 1970, the gas was collected in cylinders for 
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transport to the SW Building. The gas is now piped to the SW Building for 
recovery. 

Uranium Ore Processing - Perhaps some of the ionium processing waste was 
generated in the HH Building but records were not available to document this 
program. 

A pilot plant for the protactinium-231 program that resulted from a spin off of the 
uranium ore processing was constructed in the HH Building. Acidic processing 
waste generated from the protactinium-231 program are known to have been 
stored around the HH Building. This waste reportedly leaked from defective drum 
liners and contaminated the soils with radionuclides such as thorium. 

The processing waste from the Cotter Concentrate program were first treated in 
the HH Building. 

A general description of the scale and periods of the polonium, reactor waste, tritium, and uranium ore 

(ionium (thorium-230], protactinium-231, Cotter Concentrate) processing operations are provided in Site 

Scoping Report: Volume 3 - Radiological SUJvey (DOE). Additional information on the generation, 

treatment, and disposal activities is provided in Site Scoping Report: Volume 7 - Waste Management 

(DOE). 

3.2.19.2. Storage Tanks 

A number of storage tanks are located In the HH Building, particularly, Room HH-15 Beta Wastewater 

Sump (Tank-236) and Room HH-6 Alpha Wastewater Sump (Tank-237). The following is a brief discussion 

of each tank: 

Room HH-15 Beta Wastewater Sump crank-236) - This tank was used to collect 
beta wastewater from restrooms and floor drains in process areas. It was 
estimated to be a 100 gallon steel lined concrete sump. The sump is inactive 
and was reportedly last used on November 9, 1975 (Andersen, 1991 g). 

Room HH-6 Alpha Wastewater Sump crank-23D -This tank was used to collect 
and process alpha wastewater from T Building operations. The HH Building 
alpha wastewater sump is in the southeastern comer of the original HH Building. 
It was estimated to be a 100 gallon steel lined concrete sump and was used for 
the collection of supernatant liquid from the polonium processing operations in 
the 1950s. This liquid was piped to the sump and then to the WD Building form 
treatment. The sump was the link to the 3-inch steel pipe from the HH Building 
to the WD Building. The sump would have received any wastewater within the 
HH Building that was destined for the WD Building, including process water from 
the Purex pilot plant (1953) and the protactinium-231 program (1956). The sump 
is reported to have been closed in place by filling it with concrete in late 1960 
(Andersen, 1991g; Andersen 1992b) . 

For a full description of these tanks and other Mound Plant storage tanks refer to the Underground 

Storage Tank Program Plan (DOE 1992b). 
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• 3.2.20. AOC 30 • I Building Area 

• 

• 

The I Building was used for explosive manufacturing. The development and production of detonators, 

igniters, and actuators; the research, development, and manufacture of pyrotechnic material and devices; 

and the surveillance testing of explosive components is believed to have occurred In the I Building. These 

programs Involved research and development of plastic, adhesive, and ceramic materials. The research, 

production, and testing devices had contained small quantities of energetic materials. Detonator pilot 

plant operations and physical studies of high explosives were also believed to be carried out in I Building. 

Further information on the actual activities that occurred in the I building were not available at the time 

of this report 

3.2.21. AOC 32 • P Building Area 

The P Building Area consists of the Powerhouse Area Fuel Tanks and the West Powerhouse PCB 

Contamination. The P Building Is located southeast of W Building and east of M Building on the Main Hill 

in the north-central portion of Mound Plant. 

3.2.21.1. Powerhouse Fuel 011 Storage Tanks 

The powerhouse fuel tanks are located in the north-central portion of the plant, Immediately east of 

Building P and north of the paint shop area Drums are stored on the pad south of the powerhouse. 

Mound Plant personnel report that several small spills (ranging from 20 to 600 gal) of No. 2 fuel oil have 

occurred In this area A small amount of soil could have been contaminated by the oil, but most spills 

have been contained and recovered in the storm sewer system (DOE in preparation). Drums are stored 

on the pad south of the powerhouse. There are four tanks located near the power house: tanks 113, 114, 

115, and 116. 

These four tanks are 25,000-gallon tanks that are used to store Number 2 fuel oil for the central heating 

plant and serve as alternate fuel backup for natural gas-fired boilers. The boilers ~e used for Plant 

heating. All four tanks are cathodically-protected steel, and two also are externally coated. A stand-by 

electric generator, which is diesel engine driven, draws its fuel from one of the 25,000-gallon tanks. The 

stand-by generator provides redundant electric power for the heating plant controls. 

3.2.21.2. West Powerhouse PCB Contamination Area 

The West Powerhouse PCB Contamination Area is located west of the P Building and consisted of an Oil 

leak from a spare transformer that had never been energized and was stored on a curbed concrete pad. 

A portion of the transformer extended beyond the concrete pad and curbing and approximately 2.5 quarts 

of oil were released to concrete and gravel covered areas beyond the containment structure. 
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• The chronology of the events related to this release was obtained from representatives of Mound Waste 

Management Department and is presented in the work plan for the PCB Contamination Sampling and 

Analysis Plan, January 1991. Cleanup was initiated as required by the Toxic Substance Control Act 

(TSCA) (40 CFR 761) using an on-call environmental response contractor (Enroserv). Initial response 

Included several stages of sampling to define the extent of the area affected by the leak, removal of the 

transformer from the site, and removal of contaminated concrete and approximately 6 ft of contaminated 

soil. The known results from this effort of cleanup are stated in Section 3.2.21.3. The sampling and 

concrete and soil removal were accomplished in several stages. 

• 

The west side of the P Building, where the spill occurred, has a utility corridor where several utilities 

Oncluding high voltage electrical lines) are located underground (Figure 3.11). Accordingly, excavation 

was being done with shovels rather than with power tools to minimize the likelihood of cutting one of the 

utilities. Removal of contaminated soil and concrete continued through November 1990. Excavation was 

continued because staining/discoloration was observed on the wall below the in-line substation. 

Mound Plant engineering personnel examined the excavation of the PCB contamination area and reported 

that the footer of the building, not an electrical conduit, was encountered. The engineering drawings for 

this area Indicate that electrical lines In the area are at a depth of about 2 ft, and water lines are at about 

Sft. 

Analyses of the transformer oil that leaked in April 1990 and of the contamination at the bottom of the 

excavation identified the same PCB, Aroclor 12601M (a registered trademark of Monsanto). It is believed, 

however, that the two ares of contamination resulted from separate incidents because of the small volume 

of the recent spill (2.5 quarts) and the depth (6 ft) at which the contaminated liquid was encountered in 

October and November. In addition, Mound Plant personnel present during the excavation activities at 

the site report that the oil encountered at 6ft appeared to be a "lighr oil, more closely resembling mineral 

or cutting oil than transformer oil. 

3.2.21.3. Nature and Extent 

The Powerhouse area fuel tank area was investigated as part of the OU-3 LFI. The analytical results for 
\ 

soil samples collected indicated that site activities involving fuel tank operations have had an impact on 

soil quality in the vicinity of the site. Surface and subsurface soils in the vicinity of the fuel tanks showed 

elevated concentrations of EPHs. The actual analytical results can be found in the OU-3 LFI report (DOE, 

1993c). Additional site characterization has been recommended in the OU-3 LFI report to determine the 

• extent of contamination and a non-critical removal action of contaminated soils. 
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Figure 3.11. Location of November 1990 Excavation at the West Powerhouse PCB Contamination Area 
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The West Powerhouse PCB contamination area consisted of an oil leak from a spare transformer near the 

P Building. Initial samples taken of the oil in the transformer contained 275,000 parts per million (ppm) 

of PCBs (Aroclor 1260). Wipe samples taken at locations within the affected area and samples of the 

spilled oil also contained PCBs (maximum of 415 ug/wipe and 64,500 ppm respectively). 

Removal of contaminated soil and concrete continued through November 1990. It was believed that soil 

concentrations should have been nearing the target cleanup level {40 CFR 761) of 10 ppm of PCBs. 

However, during soil excavation on October 31, 1990, a pocket of oil and water was encountered below 

what was reported to be an electrical conduit encased in concrete at approximately 5 to 6 ft below the 

soil surface. Samples taken of this liquid on November 1, 1990, contained 230,000 ppm of PCBs, also 

Aroclor 1260. Umited digging was continued to about 10 ft after the oil was encountered. l1le excavation 

currently measures roughly 1.5 ft by 8 ft, with a depth of 5 to 6 ft (refer to Figure 3.12). On November 8, 

1990, state and federal authorities were Informed of the discovery of the subsurface oil. 

In addition to the oil and water encountered in October and November of 1990, discoloration was noted 

on the eastern face of the excavation, near the northern comer. Soil samples and wipe samples were 

taken at several locations of an alleged electrical conduit, now believed to be a building footer, 

encountered In the excavation. PCBs were detected in the soil samples at concentrations up to 530 ppm 

(location "B") and on wipe samples at a maximum of 3,800 ug/wipe r.N002 on Table 111.13). Analytical 

results are provided in OU-2, Mound Plant Environmental Restoration Program, West Powerhouse PCB 

Contamination, Sampling and Analysis Plan/Health and Safety Plan, Draft (Revision 6), January 1991. It 

should be noted that sampling location "B" was placed at the west end of the excavation, whereas the 

oiVwater (230,000 ppm PCBs) was encountered at the eastern end. After the PCB contamination was 

·identified in the liquid, Mound Plant began to pump water from the excavation into drums for appropriate 

disposal. The pumping had continued to January 1991; however, the excavation yielded relatively little 

water. 

Records searches and employee interviews previously completed for the Mound Plant ER Program llave 

not Identified the potential for PCB contamination. Subsequent discussions with Mound Plant utilities 

personnel for the investigation also indicated that there have been no known large-volume PCB spills at 

Mound Plant. However, they also indicated that it was possible that PCB-containing oil from a large circuit 

breaker, which can hold 25 to 30 gallons, or a transformer may have been drained near the Powerhouse, 

which was built in 1947 before safety concerns about the use of PCBs had been identified in the 1960s 

and 1970s. It should also be noted that cutting oil has been used extensively in the machine shop (M 

Building) at Mound Plant, which is located approximately 50 ft west of the Powerhouse, although cutting 

oil should not contain PCBs. Drums of cutting oil have also been stored on the east side of the machine 

shop, adjacent to where the PCB contamination was discovered. Some Mound Plant personnel have 
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Table 111.13. November 1990 Analytical ResuHs 
(Usted by Increasing Depth) 

Sample ldentifie,.S Sample Type Resultsb 

woosc wipe 460J1g/wipe 

004 soil <1 mglkg 

Woo4 wipe 460J1g/wipe 

003 soil <1 mg/kg 

W002 wipe 3800 "glwipe 

002 soil 21 mg/kg 

001 soil 430 mg/kg 

W001 wipe 98 "glwipe 

90463 oil/water<f NA 

90-466 oiVwater<f NA 

90467 oiVwater<f NA 

90467 (2) oiVwater<f 1060 "giL 

90472 oiVwater<f 146 "giL 

90473 oiVwater<f·• 1550"g/L 

B soil 530 mglkg 

A soil <1 mg/kg 

8 Sample locations are shown on Figure 2.3. 
b Sample results are for Aroclor 1260. Analyses were performed according to SW-846 Method 8080 

(EPA 1986b) using gas chromatography. 
c Analytical results for wipe WOOS were reported as W003. 
d Oil/water samples were taken of liquid encountered at about 6 ft. Personnel present described it 

as water with an oil layer on top. 
• This result was obtained from the Enroserv field sketch. Actual lab results are not available. . · 
NA data not available. 

Source: DOE, 1991 c, Table 11.1 
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• speculated that the subsurface oil that appeared to be "lighte,.. than transfonner oil may have originated 

at the machine shop. It is emphasized that the above discussion of possi!:>le sources is speculation and 

has not been confinned by records or verbal reports of observed spills. 

• 

• 

Based on the above discussion, a potential source for residual, subsurface PCB contamination would be 

an older, large-volume spill resulting from improper, historical PCB handling practices, such as the 

draining of PeS-contaminated oil onto the ground. Numerous pipe cases in the vicinity of the 

Powerhouse building, where were backfilled with either sand (water lines}, native soils (electrical conduits), 

or backfill purchased from a quarry (used around electrical conduits if the native materials contained too 

many rocks), may then have provided a selective migration pathway for the oil from any past spills. 

However, because it now appears that the 1990 excavation did not encounter any of the utilities in the 

area, this potential cannot be assessed at this time. 

3.2.22. AOC 33 • PS Building Area 

The PS Building area consists of the paint shop and is located in the north-central portion of the plant, 

just south of the powerhouse area This area encompasses approximately 3,600 tt2 (Plate 1). Leaks, 

spills, or dumping activities of paints, paint thinner, and solvents could have contaminated the local area 

around the paint shop; however, no waste disposal has been documented (DOE 1986). The quantities 

of contaminants that may have been released to soils in this area are not known. 

The shop is used for both maintenance and production parts painting. Maintenance work includes the 

painting of such items as racks and furniture. Production work includes the painting of metal shipping 

containers, styrofoam shipping trays, and test panels. All painting is done inside spray booths. 

Until1987, paint overspray was removed from the air using a water scrub and recirculation system. The 

water containing the paint contaminants was circulated through a vessel containing an Oakite powder to 

suppress the odor. Once a month, the Oakite and water solution would be drained from the vessel via 

an effluent line that discharged to the storm sewer; the plant drainage ditch; and, ultimately, the Great 

Miami River. The water scrub and recirculation system was then recharged with fresh water and Oakite. 

The waste products discharged to the stonn sewer contained lead, dichloromethane, organic solvents, 

coal tar-based paints, chromates, toluenes, and aromatic solvents. 

In 1987, the wet scrub paint removal. system was replaced with a dry system using filters. Initially, a paper 

filter was used to remove the paint particles, but the paper filter was later replaced with a more durabl_e 

paper and fiberglass filter. Upon replacement, the used filters are dried, bagged, and placed in the trash 

dumpster for disposal. 
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• Other waste materials generated at the paint shop include unused paint, solvents, thinner, and solid trash. 

• 

• 

Florea is added to the leftover paint, and the mixture is placed in a spray booth and allowed to dry. The 

dried product is disposed of In the trash dumpster. The water-based and oil-based solvents and thinners 

are mixed together In a paint waste drum for disposal. The paint waste drum is kept on a concrete pad 

on the north side of the building. The drum is secured to the building, and the area is clearly marked. 

The waste liquids In the drum are picked up by Mound waste management personnel for disposal at an 

approved off-plant disposal facility. Approximately one drum of waste is generated every three months. 

Solid trash is placed in dumpsters for disposal. The paint shop is still in operation (Parrett 1991). 

The paint shop area was investigated as part of the OU-3 LFI. The analytical results of the soils 

investigation Indicated that site activities Involving the use and storage of paints, thinners, and cleaning 

solutions may have Impacted soil quality In the vicinity of the site. The actual analytical results can be 

found In the OU-3 LF1 report (DOE 1993c). Further action lnvoMng site characterization at the Paint Shop 

Area was recommended In the OU-3 LFI report. 

3.2.23. AOC 34 • R Building Area 

The R Building is located next to the SW Building on the Main Hill (Plate 1). R Building area consists of 

known processing operations and the waste evaporation treatment system. 

3.2.23.1. Processing Operations 

The R Building was historically used during the actinium-227 and radium-226, plutonium, polonium, reactor 

waste, thorium, tritium, and uranium ore Oonium Ithorium-230], airport cake, speny cake, protactinium-231) 

processing operations at Mound Plant. The following provides a brief discussion of each process 

operation that occurred at the R Building: 

Actinium-227 and Radium-226 Processing - The experimental extraction of 
radium-226 from the K-65 was conducted in R building. This was an experimental 
separation of radium-226 from a barium-rich uranium ore, pitchblende residue 
known as K-65. 

Plutonium Processing - Work began in the R Building with the first production of 
plutonium metal. 

Polonium Processing - Research and development of polonium took place in the 
R Building. 

- Reactor Waste Processing - The bench-scale process chemistry research and 
. · development of radioactive wastes that were generated by plutonium production 

at other Atomic Energy Commission facilities was performed in the R Building. 

Thorium Processing - Process developmental work for the thorium ore processing 
program took place in the R Building. 
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• 

• 

• 

Tritium Processing -Tritium processing activities take place in the R Building. The 
treatment and disposal operations are also housed in the R Building. Solid 
wastes generated in tritium processing are containerized for offsite disposal in the 
R Building. . 

Uranium Ore Processing - The research and process chemistry for the ionium 
process (thorium-230) took place in the R Building. The source material for the 
extraction of ionium was a uranium ore residue known as the airport cake. Steam 
condensate from a small evaporator in the R Building was transferred to the WD 
facility via the process sewer pipe serving the R Building. 

The program for recovery and purification of protactinium-231 used source 
materials that were derived from the processing of uranium ore residues, also 
known as sperry cake. The research and development phase for the 
protactinium-231 project occurred in the R Building. 

A general description of the scale and periods of the actinium-227 and radium-226, plutonium, polonium, 

reactor waste, thorium, tritium, and uranium ore (ionium (thorium-230), airport cake, sperry cake, 

protactinium-231) programs are provided in Site Scoping Report: Volume 3 - Radiological Survey (DOE). 

Additional information on the generation, treatment, and disposal activities is provided in Site Scoping 

Report: Volume 7 - Waste Management (DOE). 

3.2.23.2. R Building Waste Evaporation Treatment System . 

For a full description on the waste evaporation treatment system, refer to Section 3.2.25.2, SW Building 

Waste Evaporation Treatment System. 

3.2.24. AOC 35 - SO Building Area 

The SO Building is located adjacent to the WO Building on the Main Hill. This building is currently located 

where the old sanitary waste treatment plant used to be. This area is currently scheduled to be 

Investigated by 0&0. The results of work completed will be made available during the AIR report The 

soils in the vicinity of the SO Building Area is being proposed for sampling, see Section 7.5. 

3.2.25. AOC 36 - SW Building Area 

The SW Building is located on the Main Hill. The SW Building Area consists of known processing 

operations, the waste evaporation treatment system, the soils beneath the building and known storage 

tanks . 
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• 3.2.25.1. Processing Operations 

• 

• 

The SW Building was historically used during the actinium-227 and radium-226, reactor waste, thorium, 

tritium, and uranium ore processing operations at Mound Plant The following provides a brief discussion 

of each process operation that occurred at the SW Building: 

Actinium-227 and Radium-226 Processing - The area known as the old cave in 
the SW cave was used to separate and purify actinium-227 from irradiated 
radium-226. This process Involved a concentrated radium material that had been 
irradiated in the Hanford nuclear reactor (DOE ). This old cave, Area 15, was 
entombed as part of the D&D activities. 

Reactor Waste Processing - A pilot plant for the process study of radioactive 
wastes that were generated by plutonium production at other Atomic Energy 
Commission facilities was perfonned in the SW Building. The aqueous waste 
generated by this study was treated by the local evaporator systems. The steam 
condensate In the evaporator system was discharged through the process sewer. 

Thorium Processing - A pilot plant for the thorium ore processing program was 
assembled and tested in SW Building. 

Tritium Processing - Tritium processing activities take place In the SW Building. 
The treatment and disposal operations are also housed -in the SW Building. 
Gaseous effluent from tritium processes in the HH Building are piped to the SW 
Building for recovery. High-level liquid wastes from tritium processing are 
drummed in the SW Building for offsite disposal. Solid wastes generated In 
tritium processing are containerized for offsite disposal in the SW Building. 

Uranium Ore Processing - A pilot plant for the protactinium-231 program was 
constructed in the HH Building and moved to the SW Building. 

The Cotter Concentrate, also known as the airport cake, was a material that was 
used to recover protactinium-231 and thorium-230. This Cotter material was 
processed in the SW Building and a pilot scale project operated in the hot cell. 

A general description of the scale and periods of the actinium-227 and radium-226, reactor waste, thorium, 

tritium, and uranium ore residue (ionium [thorium-230], airport cake, sperry cake, protactinium-231) 

programs are provided in Site Scoping Report: Volume 3 - Radiological Survey (DOE). Additi?nal 

infonnation on the generation, treatment, and disposal activities is provided in Site Scoping Report: 

Volume 7 - Waste Management (DOE). 

3.2.25.2. SW Building Waste Evaporation Treatment System 

The SW Building Waste Evaporation Treatment System is used for treating low-level wastewater that is 

generated in the SW and R Buildings. The sources for the low-level tritiated wastewater generated in the 

SW and R buildings tritium complex are emergency (domestic) single-pass cooling water and tritium (hot) 

sinks in the decontamination area where tritium process equipment is cleaned. The equipment is cleaned 

using steam, biodegradable soap called Planisol M, and a window cleaner that contains isopropyl alcohol. 
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• The sinks and drains in the mass spectrometry laboratory are. potential wastewater sources for the 

evaporation treatment system Acetone and ethanol are used to clean the mass spectrometry equipment. 

The laboratory Includes a chilled water system, mostly closed, that contains ethylene glycol. There are 

no other potential contributors to the SW Building sump; the laboratories do not contain sinks, or have 

plugged drains, but the sinks are not connected to the SW Building sump or consequently to the WD 

Building beta waste line. 

• 

• 

The wastewater from the SW Building is collected in two 125-gallon tanks that are discharged into two 

3, 750i)allon tanks, which serve as the beta wastewater treatment system influent tanks, in the WD 

Building (MRC 1979). The wastewater from the SW Building was pumped to the WD Building through an 

underground plastic-lined pipe with flanged fittings. In late 1975, the line was found to leak and was 

immediately abandoned. In September 19n, a new continuous d?uble line, consisting of 1-1/2-inch 

polyethylene pipe encased In a 3-lnch polyethylene pipe located above-ground, was Installed between 

the SWIR complex and the WD Building (MRC 1983). During the time the new line was being built, the 

tritiated wastewater was manually emptied fram the 125-gallon tanks into 30-gallon drums with liners for 

transport to the WD Building for treatment (MRC 1979). 

Approximately 30,000 gallons per year of the SW Building wastewater are pumped to the WD Building 

beta Influent tanks. The sources for the tritium (beta)-contaminated water include tritium-process 

laboratories in the SW Building. No other buildings at the plant are connected to this system. However, 

it should be noted that the SW and R buildings are adjacent to each other and share several corridors 

and laboratories. 

3.2.25.3. SW Building Solis 

The SW Building soils are believed to be the primary source of tritium of the Main Hill seeps. The soils 

under the SW Building were probably contaminated as a result of tritium production in the SW Building 

by the leakage of tritium from sumps and waste transfer lines. 

Some tentative correlations have been identified in trends between rainfall and tritium concentrations at 

the seeps. Rainfall at the primary seeps causes a short-term dilution of the tritium concentrations, 

particularly after a dry period. The pumping of the capture pits adjacent to the SW Building seems to 

have decreased the tritium concentration in the major seeps. Tritium concentrations at Seeps 0602, 0603, 

and 0608 do not appear to be related to rainfall or the pumping of the capture pits adjacent to the SW 

Building. This may be due to a long-term effect or delayed reaction to these perturbations . 
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• 3.2.25.4. Storage Tanks 

• 

• 

A number of storage tanks are located in the SW Building. The following provides a brief discussion on 

the tanks that are located within the SW Building: 

SW Room-137 Alpha Wastewater Sump ITank-23)- A 200-gallon, stainless-steel 
sump Is used to collect alpha wastewaters from the "hot cell" process as well as 
a sink and personnel decontamination shower in the process area Wastewater 
accumulated In the sump are pumped into 30-gallon drums that are taken to WD 
Building. Due to the unique nature of the wastewaters, they are treated in the 
beta wastewater treatment system in WD Building. The sump is inactive and has 
been declared surplus but has not been closed. D&D activities are planned but 
not scheduled (Andersen, 1991h}. The sump will be considered closed when 
D&D activities are completed. 

Room SW-10 Beta Wastewater Sump CTank-226)- A 1QO-gallon, stainless-steel 
sump was formerly used to collect beta wastewaters from floor drains in the 
SW1 0 process laboratory. The sump drained via aboveground piping to the beta 
wastewater Influent tanks at WD Building. Although it is still in place, the sump 
Is currently Inactive. 

For a full description of these tanks and other Mound Plant storage tanks, refer to the Underground 

Storage Tank Program Plan (DOE, 1992b} . 

3.2.25.5. Nature and Extent 

The SW Building, adjacent to R Building on the Main Hill, has long been suspected as the principal source 

of the tritium contamination In groundwater seeps on the Main Hill (DOE 1989b}. This conclusion was 

based on: 
·•' 

the historic use of tritium in the SW Building; 

tritium concentrations in the soils and soil moisture in samples taken under the 
building (Dames and Moore 1977); 

the presence of low-level uranium-233 in samples from some of the seeps, 
because it was processed exclusively in the SW Building (DOE 1991g); 

the spatial distribution of tritium concentrations in groundwater seeps, pipe 
chases, and observation pits (DOE 1991d};and 

the impact of the SW Building capture pit system on the tritium concentration in 
groundwater (DOE 1991e). 

The tritium in the soils is apparently the result of the release of contamination from the sumps in the SW 

Building. These sumps received processing wastewater, spills from processing upsets, and wastewater 

from decontamination activities. 
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• In 19n, soil samples were collected from seven core locations under the SW and R Buildings 

(Figure 3.13) (Dames and Moore 1977). Soil moisture was distilled from samples obtained from these 

core locations and analyzed for tritium (Table 111.14). Based on these samples, it was estimated that the 

total tritium lnventOI)' In the soils was approximately 1,300 Ci. Radioactive decay since 19n would have 

decayed to approximately 625 Cl in 1990 assuming no additional tritium was released to the soils (half-life 

of tritium Is 12.3 years). 

• 

• 

3.2.26. AOC 37 • T Bulldlna Area 

The T Building Is located beneath the OS Building on the Main Hill and the T Building Area consists of 

known processing operations and storage tanks. 

3.2.26.1. Processing Operations 

The T Building was historically used during the polonium and tritium processing operations at Mound 

Plant The following provides a brief discussion of each process operation that occurred at the T Building: 

Polonium Processing - The processing of bismuth slugs and separation and 
purification of polonium occurred in T Building. Bismuth sludge that had 
accumulated after 1953 for the polonium program was temporarily staged in T 
Building and shipped offsite weekly. · 

Tritium Processing -Tritium processing activities take place in the T Building. The 
treatment and disposal operations for tritium are also housed in the T Building. 
Aqueous wastes from the gaseous effluent treatment of tritium are drummed and 
shipped to the T Building for recovery. 

A general description of the scale and periods of the polonium and tritium programs are provided in Site 

Scoping Report: Volume 3 - Radiological Survey (DOE). Additional information on the generation, 

treatment, and disposal activities is provided in Site Scoping Report: Volume 7 - Waste Management 

(DOE). 

3.1.26.2. Storage Tanks 

The following are the tanks that have been identified as either being currently located or historically 

operated in the T Building: 

Room T-23 Beta Wastewater Sump Tank crank-227l - A 350-gallon, steel-lined 
concrete sump was formerly used to collect beta wastewaters. The sump drained 
via pressurized piping to the beta wastewater treatment system in WD Building . 
The sump is reported to have been decontaminated by decontamination 
maintenance personnel and filled with concrete in about 1975 (Andersen, 1991 e). 
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• 

• 

• 
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SCALE IN FEET Ref: Dames and Moore 1977 

Reference: Operable Unit 9 Site Scoping Report Volume 3, December 1992 

~igure 3.13. Soil boring LocationS for Tritium Inventory below SW and R Builaings 
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• 

• 

• 

Table 111.14. TrHium Inventory Beneath SW and R Buildings In 1977 

Location Depth 
(Figure 3.3) (inches) 

1 6 to 12 
12 to 24 

24to36 

36to 58 

58 to 72 

72 to 84 

2 10 to 22 

22 to 27 

27to 34 

3 4to 12 

13 to 24 

24to 35 

4 9to 18 

18 to 31 

31 to 38 

38 to 48 

48 to 51 
51 to 72 

72to 84 

84to 96 

96 to 108 

108 to 120 

5 6 to 12 

12 to 24 

24to 36 

36to 48 

48 to 57 

6 6 to 12 

12 to 24 
24 to 36 

36to 48 

48 to 57 

7 6 to 12 

12 to 24 
( 

24 to 34 

nCi/L - nanocuries per liter 

Source: Dames and Moore, 1977 
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Dry Weight Moisture Content 
(g) 

89.99 

89.35 

96.05 

93.02 

90.83 

92.18 

105.72 

101.1 

92.97 

101.06 

97.01 

87.93 

48.86 

65.26 

103.4 

114.94 

139.15 
102.71 

97.49 

88.02 

86.89 

89.06 

100.88 

102.55 

115.74 

102.08 

96.71 

104.79 

101.92 

99.04 

103.5 

97.5 

96.33 
99.75 

94.67 
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(%) 

13.4 

13.0 

11.5 

11.3 

13.2 

16.1 

1.4 

7.9 

12.2 

1.7 

4.5 

15.5 

5.9 

2.6 

2.1 

2.1 

2.1 
10.6 

13.3 

14.6 

15.4 

28.1 

2.5 

1.5 

1.8 

1.4 

4.2 

2.7 

1.5 
3.1 

3.3 

3.2 

4.4 

2.9 
/ 

8.4·.· 

Soil Distillate 
Concentration Tritium 

(nCi/L) 
(1000s) 

851.14 

783.45 

831.81 

632.95 

270.58 

673.50 

3833.9 

782.50 

479.78 

97.276 

35.720 

93.124 

3.93 

0.552 

0.7953 

1.6174 

1.6862 
0.19106 

0.0997 

0.2398 
0.5162 

0.2193 

110.05 

240.37 

285.01 

152.04 

42.753 

41.577 

31.904 
24.081 

22.36 

6.5168 

33.793 
23.382 

32.208 
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• 

• 

• 

Room T -3 Floor Drain Sump (!ank-228) - A ~allon, steel-lined, concrete 
sump, designated on construction drawings as Sump #3, was former1y used to 
collect wastewater from nonradiologic work area floor drains. The sump drained 
via pressurized piping to sanitary waste treatment at SO Building. The sump was 
reported to have been closed in place by filling it with concrete in about 1985 
(Andersen, 1991e). 

Room T-40 and T-41 Alpha Wastewater Sump crank 229 and 230)- One 350-
gallon, steel-lined concrete sump, designated on construction drawings as Sump 
117 (Room T40) and #8 (Room T41), were former1y used to collect alpha 
wastewater from floor drains in alpha process areas. Although the date of 
closure was not provided, the sumps were reportedly closed in place by filling 
them with concrete following decontamination (Andersen, 1991 e). 

Room T-50 Alpha Wastewater Sump Cfank-231)- An estimated 50- to 60-gallon 
sump was used to collect alpha process wastewaters. The sump was reportedly 
closed in place by filling it with concrete after decontamination around 1970 to 
1975 (Andersen,1991 e). 

Room T-50 Alpha Wastewater Sump ffank-232) - A 350-gallon, steel-lined 
concrete sump, designated on construction drawings as Sump #11, was formerty 
used to collect alpha process wastewaters. The sump was reportedly closed In 
place by filling it with concrete after decontamination In about 1970 to 1975 
(Andersen, 1991 e). 

T Building, Corridor 8 Alpha Wastewater Sump ffank-233) - A 350-gallon, steel
lined concrete sump, designated on construction drawings as Sump #5, was 
former1y used to collect alpha wastewater from process area floor drains. The 
sump drained via pressurized piping to alpha wastewater treatment in WD 
Building. The sump is reported to have been closed in place by filling it with 
concrete after decontamination in about 1982 (Andersen, 1991 e). 

R Building. Corridor 7 Alpha Wastewater Cfank-234) - A 350-gallon, steel-lined 
concrete sump, designated on construction drawings as Sump E12, was used 
to collect alpha wastewater from process area floor drains. The sump drained via 
pressurized piping to alpha wastewater treatment in WD Building. The sump is 
reported to have been closed in place by filling it with concrete after 
decontamination In about 1982 (Andersen, 1991 e). 

Room T -63 Alpha Wastewater Sump crank-235) - A 350-gallon, steel-lined 
concrete sump, designated on construction drawings as Sump #13, was used 
to collect alpha wastewaters from process area floor drains. The sump drained 
via pressurized piping to alpha wastewater treatment in WD Building. The sump 
is reported to have been closed in place by filling it with concrete after 
decontamination in about 1982 (Andersen, 1991 e). 

For a full description of these tanks and other Mound Plant storage tanks, refer to the Underground 

Storage Tank Program Plan (DOE, 1992b) . 
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• 3.2.27. AOC 38 - WDA Building Area 

• 

• 

The WDA Building Area is located on Main Hill and consists of the WDA Building and known wastewater 

sources. The WDA Building is referred to as an annex of the WD Building and is discussed separately 

from WD Building. 

3.2.27.1. WDA Building Wastewater Sources 

The WDA Building was historically used during the plutonium and tritium processing operations at Mound 

Plant The following provides a brief discussion of each process operation that occurred at the WDA 

Building: 

Plutonium Processing - A waste transfer system (WTS) was installed between the 
SM Building and the WDA facility. Low and high-risk waste was transferred to the 
WDA facility via dual underground, saran lined pipes. Soils with low-level 
plutonlum-238 contamination may exist in certain areas along the WTS to the 
WDA Building. Areas Involved with treatment of wastes from the plutonlum-238 
program were largely In the work performed by the Site Survey Project. The WDA 
and WD Buildings are Indicated as Areas 4 and 4a The hillslope below WD 
Building were the WTS pressure line ruptured is known as Area 14. The former 
gravity feed segment of the WTS wasteline from the SM/PP complex to Building 
41 is known as Area 19. 

Tritium Processing - Low-level liquid wastes generated from tritium processing In 
the SW and R Buildings are pumped to the WDA facility through a low-risk beta 
wastewater line. 

A general description of the scale and periods of the plutonium and tritium programs are provided in Site 

Seeping Report: Volume 3 - Radiolo.gical Survey (DOE). Additional information on the generation, 

treatment, and disposal activities is provided in Site Seeping Report: Volume 7 - Waste Management 

(DOE). 

3.2.28. AOC 39 • WD Building Area 

The central facility for the treatment of liquid radioactive wastes at Mound is the WD Building, which 

houses the alpha and beta wastewater treatment systems. The WD Building was constructed as part of 

the original plant design in 1948 and became operational in February 1949. It was originally designed 

to accept all liquid wastes generated from process operations and research activities; but, in practice, 

most wastewater was pretreated to remove the highest percent of solids possible or was treated 

independently of WO. The WD Building area consists of the potential wastewater sources . 
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• 3.2.28.1. WD Building Wastewater Sources 

• 

• 

Since its beginnings, alpha wastewater treatment has been the core of WD operations, supporting the 

polonium operations until1971 and plutonium operations since. Alpha wastewater sources include the 

process operations In the SW and R buildings and Building 38 and the wastewater sumps In the WD 

Building. Historical alpha wastewater sources Included the B, HH, H, and SM buildings. The beta 

wastewater facility was installed In the mid-19608 and potential wastewater sources Included the SW, R, 

T, and HH buildings. 

The alpha treatment system has always treated only dilute low-risk wastewater. Currently, low-risk 

plutonium wastewater from the O&D of the plutonium facilities is the main source of alpha wastewater. 

Both the high- and low-risk plutonium wastewater consisted primarily of plutonium-238 and plutonium-239 

with americium-241, neptunium-237, uranium-235, and uranium-234 at trace concentrations. 

The following provides a brief discussion ot the polonium, reactor waste, thorium, and uranium ore 

processing operations at WO Building: 

Polonium Processing - Aqueous wastes containing polonium from R, B and T 
Buildings were transferred by underground sewer lines to the treatment facility In 
WO Building. Wastewater from HH Building polonium processing activities was 
also transferred to WO Building for final treatment Supernatant waters from the 
neutralizations of polonium In HH Building were pumped from a holding sump to 
WO Building through a 3-inch, underground steel pipe. In the WD Building, the 
aqueous wastes from polonium contamination were treated to produce a 
concentrated sludge that was drummed and dilute wastewater that was released 
through a closed pipe to the Great Miami river occurred. 

Reactor Waste Processing - The condensate from the evaporator systems in R 
Building during the reactor waste processing programs was transferred to the WO 
Building through the process sewer. 

_Thorium Processing - Aqueous wastes from the pilot plant for thorium ore 
processing went to the influent tanks in the WD Building and were not treated, 
but were released to the Great Miami River. 

Uranium Ore Processing - The aqueous effluent generated by the treatment 
processing of Cotter Concentrate was sent to the WD Building for further 
treatment. 

A general description of the scale and periods of the polonium, reactor waste, thorium, and uranium ore 

residue program (Cotter Concentrate) programs are provided in Site Scoping Report: Volume 3 -

Radiological Survey (DOE). Additional information on the generation, treatment, and disposal activities 

is provided in Site Scoping Report: Volume 7 - Waste Management (DOE) . 
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• In addition, a number of potential waStewater sources were directed to the WD Building. The following 

provides a brief description of WD Building Wastewater sources: 

• 

• 

WDA Basement Wash Sump -The WDA basement wash sump is a 600-gallon, 
polyvinyl chloride (PVC)-Iined, steel tank. The sump collects alpha wastewater 
from floor and sink drains In the WDA and drains it to two 3, 750-gallon, alpha 
Influent tanks, also located in the WDA basement, prior to draining to the 
30,000-gallon, alpha-wastewater influent tanks in the WD Building (DOE 1991 b). 

WDA Alpha Influent Tanks- The WDA alpha influent tanks are two 3,750-gallon, 
PVC-lined, double concrete/steel tanks that collect Influent alpha wastewater from 
the WDA basement wash sump. The tanks drain to the 30,000-gallon alpha 
wastewater influent tanks in the WD Building (DOE 1991 b). 

WDA Alpha Effluent Tanks - Three 3,750-gallon, PVC-lined, steel WDA effluent 
tanks were forrner1y used to collect effluent alpha wastewater. Although still in 
place, the tanks were reportedly last used in 1975 (DOE 1991b). 

Building R Alpha Wastewater Tank - The Building R alpha wastewater tank is a 
~allon, double-walled fiberglass tank with the exterior set in concrete. The 
tank collects alpha wastewater generated in the R Building. After reaching a 
specified level, the wastewater is automatically pumped to the 30,000-gallon, 
alpha wastewater Influent tanks at the WD Building (DOE 1991b). 

Building 41 Alpha Wastewater Tanks CHistoricaD - The Building 41 alpha 
wastewater tanks were two 3,466-gallon, PVC-lined, steel tanks that were part of 
the WTS from the SM Building to the WD Building. These tanks received 
wastewater via gravity flow. One tank received the high-risk wastewater and the 
other received the low-risk wastewater. From these tanks, the wastewaters were 
pumped through 1-1/2-lnch, flanged steel pipes to the WD Building. The tanks 
and other equipment at Building 41 were taken out of service in 1982 and 
removed in October 1987 by the D&D Program (DOE 1991 b). 

SM Building Alpha Wastewater Tanks (HistoricaO - Four SM Building alpha 
wastewater tanks had capacities of 5,000, 3,000, 1 ,000, and 1,000 gallons. These 
tanks were used to collect alpha wastewater from the plutonium processing 
operations. The tanks drained by gravity flow to the Building 41 tanks as part of 
the WTS to the WD Building. All four tanks were taken out of service and 
removed in 1986 and 1987 (DOE 1991b). 

HH Building Alpha Wastewater Sump (HistoricaO - The HH Building alpha 
wastewater sump is in the southeast em comer of the original HH Building. It was 
used for the collection of supernatant liquid from the polonium processing 
operations in the 1950s. This liquid was piped to the sump and then to the WD 
Building for treatment The sump was the link to the 3-inch steel pipe from the 
HH Building to the WD Building. The sump would have received any wastewater 
within the HH Building that was destined for the WD Building, including process 
water from the Purex pilot plant (1953) and the protactinium-231 program (1956). 

3.2.29. AOC 40 - Monitoring Pits and the Groundwater Capture System (Interceptor Trench) 

A test pit excavation program was conducted on the Main Hill to characterize the shallow subsurface 

hydrogeologic environment. Ten test pits were excavated using a backhoe from October 1986 to March 
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• 

• 

1987. The average depth of the pits was approximately 20ft. Geologic mapping was performed in each 

pit; special care was taken to observe the relationship between bedrock lithology and zones of 

groundwater seepage. Findings of the test pit program are presented in a report by Terran Corporation 

(1987). 

The longest test pit was located on the north side of the Main Hill, between the OSE Building and the 

guardhouse. The pit was 650 ft long by 4 ft wide by 23 ft deep. The average surface elevation over the 

length of the pit is 872 ft above sea level. Groundwater seeps in the trench were only located on the 

south face, where flow occurred at the interface between weathered limestone beds and unweathered 

shale beds {Terran 1987). The largest sustained flow from a discrete seep was estimated to be less than 

500 milliliters (mVminute). 

The excavated trench was completed to intercept shallow groundwater flow to the north of the Main Hill. 

A collector drain and flow-recording equipment were installed in the 650-ft-long trench before it was 

backfilled with gravel and capped with clay in the top several feet. The interceptor trench is shown on 

Figure 3.14 as location 0712. Periodic measurements indicate that the average flow captured by the 

trench is approximately 54 gallons per day over its entire 650-ft length {Terran 1987). Pumpage from the 

interceptor trench Is monitored by Mound Plant personnel. Recent pumpage data were not available for 

this Rl Work Plan. Groundwater samples collected from the trench were analyzed for tritium, uranium, and 

inorganic constituents. Presentation and discussion of these results can be found in Section 3.2.29.1. 

Several of the pits excavated for geologic mapping were backfilled with pea gravel surrounding a vertical 

section of polyvinyl chloride pipe to serve as sumps for collection of groundwater samples. The 

groundwater monitoring pits are shown on Figure 3.3 as 0712, 0713, 0714, 0721, 0722. 0723, 0724, 0725, 

0726 and 0727. As-built diagrams for monitoring pits 0712, 0722, 0723, and 0724 are illustrated in 

Figure 3.15. 

The soil that was contaminated with tritium below the SW building (see Section 3.2.25.3) was suspeGted 

of being a source for tritium contamination in groundwater. Therefore, a groundwater capture system was 

installed on the west side of the SW building. Figure 3.16 presents areal and profile views of the 

groundwater capture system. Sample location 0727 is for the 8-inch capture well, sample location 0713 

is for the collector sump, and sample location 0714 is for the sump that collects groundwater from the 

capture trench. The sample locations are shown on Figure 3.14. The SW Building groundwater capture 

system and the 0712 interceptor trench were put into operation in October 1987 . 

Mound Plant, ER Program 
(Revision 0) 
93170-04-G 

RVFS, OU-2, Work Plan 
September 1993 

Initial Evaluation 
Page~7 



• 

• 

•• 

PIT 12 (0722) 

Surface Area: 1 ,372 ft2 
Volume: 4,41 0 ft' 
Well Diameter: 4 inChes 
Screen Slot Size: 0.01 
Back Fill Material: Pea GrilVel 

PIT 6 (0723) 
(PIT 48) 

Surface Area: 1 ,239 ft2 
Volume: 3,465 tt' 
Well Diameter: 4 inches 
Screen Slot Size: 0.01 . 
Back Fill Material: Pea Gravel 

PIT 1 (0712) 
(North Trench) 

Surface Area: 30,084 ft2 
Volume: 59,800 ft3 
Well Diameter: 41nches . 
Screen Slot Size: 0.01 
Back FUI Material: Pea Gravel 

PIT7 (0724) 
(PIT 45) 

Surface Area: 1,242-1,472 ft2 
Volume: 2,530.5,060 ft3 
WeU Diameter: 4 inches 
Screen Slot Size: 0.01 
Back Fill Material: Pea Gravel 

1 
24.5' 

~ 

i' 
21.0' 

~ 

i' 
23.0' 

~ 

I' 
23.0' 

~ 

As numbered on pit logs in the report titled -Groundwater Occurence and Movement in Consolidated Bedrock 
at the DOE Mound Laboratofy," March 19, 1987 (Terran 1987) • 

Reference: Operable Unit 2, Technical Memorandum 1: ?reinvestigation Evaluation of Remedial 
Action Technologies (PERAT), August 1991 

Figure 3.15. Schematic Diagrams of test pits on the Main Hill of Mound Plant 
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Reference: Operable Unit 2. Technical Memorandum 1: Preinvestigation Evaluation of Remedial 
Actio'"! Techno.logies (PERAl), August 1991 

Figure 3. 16. Aerial and Profile Views of the Capture System Associated with SW Building 



• 3.2.29.1. Nature and Extent 

• 

• 

This section provides infonnation on the known nature and extent of contamination associated with the 

monitoring pits and interceptor trenches. The information available includes VOC and inorganic 

contamination. The following provides a summary of each. 

VOC Contamination 

VOC analyses on groundwater samples collected from monitoring pits, the SW Building groundwater 

capture system {0713, 0714 and 0726), and the 0712 interceptor trench were from one sampling event 

that was conducted over the period from November 30 to December 2, 1988. The data are presented in 

Table 111.15. Monitoring pit and trench locations {0700 series) are shown on Figure 3.12. 

TCE concentrations exceed 5 11g/l. at sample locations 0725, 0726 and 072:1, with the highest 

concentration {54 11g/l.) at sample location 0726. TCE was detected in samples collected at 0712, 0713 

and 0714 at concentrations less than 5 11g/L TCE was not detected at other 0700 series sampling sites. 

The available Information Indicates that contaminated soil below the SW Building Is a potential source for 

TCE in groundwater west of the building . 

A tetrachloroethane concentration of 55 11g/l. was measured in groundwater from sample location 0713. 

Tetrachloroethane was not detected at any other 07900 series location. The concentration measured at 

intercepter trench site 0713 indicates that contaminated soil below the SW Building is a potential source 

for tetrachloroethane in groundwater west of the building. 

·Methylene chloride was detected at all 0100 series sample locations, with the highest concentrations 

(ranging from 28 to 29 11g/l.) measured in samples from 0725, 0726, and 0727, located west of the SW 

Building. A concentration of 23 11g/l. was measured In the groundwater sample from monitoring pit 0724, 

which is located on the east side of Main Hill. Methylene chloride was the only VOC detected in pit 0724. 

It is possible that all of the measured methylene chloride concentrations are the result of laboratory 

contamination. Similarly, the low values of toluene measured at three sampling locations {0721, 0722, and 

0723) may be due to laboratory contamination. 

1,2-trans-Dichloroethene was measured at low concentrations at sample locations 0712,0726, and 0727. 

This VOC was not detected in any other 0700 series sample location. The values measured at 0726 and 

072:1 indicate that contaminated soil below the northwestern part of the SW Building is a potential source 

for 1,2-trans-dichloroethene contamination in groundwater . 
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• • 
Table 111.15. Volatile Organic Compounds Measured In Groundwater Samples 

from 0700 Series Monitoring Locations on the Main Hill 

Sample Location 0712 0713 

Sample Date 12101/88 12101/88 

Volatile Organic 
Compounds (~&g/L): 

Trichloroethane 2.7 1.3 

Tetrachloroethane NO 55 

1 ,2~Dichloroethene 2.5 NO 

Methylene chloride 4.4 5.5 

Toluene NO NO 

1,1, 1-Trlchloroethane NO NO 

NO = Not detected. 

Source: DOE, 1991n, Table 11.8 
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0714 0721 0722 0723 

12/01/88 11/30/88 11/30/88 11/30/88 

2.1 NO NO NO 

NO NO NO NO 

NO NO NO NO 

7.5 9.0 9.6 12 

NO 3.2 2.1 . 0.8 

NO NO NO NO 

EPA Drinking Water Standard 

Trichloroethane 5 J.&g/L 

Tetrachloroethane 

1 ,2-trans-Dichloroethene 100 J.&g/L 

Methylene chloride 5 J.&g/L 

Toluene 

1,1, 1-Trichloroethane 

1,000 J.&g/L 

200 J.&g/L 
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0724 

11/30/88 

NO 

NO 

NO 

23 

NO 

NO 

0725 0726 

12/01188 12101/88 

18 54 

NO NO 

NO 19 

28 28 

NO NO 
NO NO 
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12/01/88 
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NO 

13 

29 

NO 
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• The only other voc detected in groundwater collected from the 0700 series locations was 1,1,1-

trichloroethane at a concentration of 1.0 J.Lg/L at the SW Building interceptor trench 0727. 

• 

• 

In sumrna.y, analysis of VOCs in groundwater samples collected from intercepter trenches and monitoring 

pits Indicates that contaminated soil below the SW Building is a potential source for trichloroethane, 

tetrachloroethane, and 1,2-trans-dichforoethene. 

A source for the VOCs are not apparent Seven areas on the Main Hill are potential chemical release 

sites: B Building Solvent Storage Shed, Building E Solvent Storage Shed, Building G Garage Area, 

monitoring well 0034, Areas F and 6, the cooling tower basins, and the drum storage area One of these 

sites has handled solvents (Building E Solvent Storage Shed), and soil cleanup was perfonned when the 

building was dismantled In 1988 (RFA 1988). Building G and Monitoring Well 0034 may be contaminated 

with fuel and/or waste oils. The cooling tower site may be contaminated with waste oils, ethylene glycol, 

and various cooling water additives. The presence and extent of VOC contamination at any of these sites 

is not known. 

Organic contaminants In off-plant seeps 0605, 0607, and 0608 discharge off Mound Plant property onto 

city-owned land. The runoff from the largest seep (0607) ponds at the base of the hill (0617) and thus 

probably contributes recharge to the BVA However, the flow from seep 0607 Is so smatl ( < 1 gpm) that 

dilution by the groundwater has prevented the seep discharge from contaminating the aquifer above the 

drinking water standard. The seep discharge was sampled at the base of the hill, and no VOCs were 

present; apparently the low concentration of VOCs volatilizes before contaminating the aquifer. Seep 0605 

Is located below Mound Plant Building OSE, and discharge is small enough that no appreciable surface 

runoff occurs (Price 1989a). 

The presence of contamination in test pit wells and sampling wells clustered around Buildings SW and 

B suggests one or more sources in that area Contamination in these five seeps also suggests more than 

one source of contamination and/or that the fracture flow pathways are interrelated. Although the results 

reported above do not indicate an immediate health concern, they do indicate the need for additional 

investigation of flow pathways and source characterization. 

Inorganic Contamination 

Table 111.16 presents results of analyses for selected inorganic constituents in groundwater samples 

collected from the SW Building groundwater capture system, the 0712 intercepter trench, and monitoring 

pits on the Main Hill from January through April in 1988. Sampling locations are shown on Figure 3.2 . 
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• • 
Table 111.16. Inorganic Constituents In Groundwater Samples from 

Seeps, Intercepter Trenches, and Monitoring Plta8 

Sample Calcium Potassium Magnesium Sodium 
Locatlonb Sampling Per1000 (rng/l.) (rng/l.) (rng/\.) (mg/l.) 

0601 03/06/88-04/08/88 n-126 2-5 26-43 94-138 

0602 02/29/88-0410818181 30-44 2-3 6-12 199-285 

0603 01/19~/18/.88 199-275 5-6 41-46 1323-1770 

0605 02/29~/08/88 86-139 2-4 31-43 124-212 

0606 03/07/88-03/18/.88 108-146 2 27-36 7~108 

0607 02/29~/03/88 130-184 5-9 42-65 95-321 

0608 02/29~/08188 117-134 3-5 40-55 70-212 

0712 02/29/88-03/18/88 263-420 29-33 81-99 SZT-699 

0713 02129~/08/.88 225-700 6-10 58-84 98-170 

0714 02109~/08188 272-399 7-13 74-96 140-228 

0721 02129/88-04/15/.88 71-158 3-4 48-n 72-137 

0722 02129/88-03131/88 118-162 3-5 56-71 82-132 

0723 03/02i88-04/15/88 80-170 5-8 73-96 73-100 

0724 02/29~/15/88 66-150 3-5 92-124 30-48 

0725 02/29/88-04/15/88 73-130 2-4 34-45 55-85 

0726 02129/88-04/15/88 232-312 3-6 51-61 115-164 

0727 02/29/88-04/04/88 174-231 3-5 43-71 91-156 

a Analyses by Mound Plant. 
b Sample locations are shown on Figure 2.6. 
c Sampling period for specific conductance was from 01/19/88 through 04/15/88. 

Source: DOE, 1991n, Table 11.12 
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Chloride 
(mg/L) 

11~160 

140-200 

2600-3100 

21()-42() 

120 

460-640 

150-190 

61~110 

110-260 

160-300 

190-330 

270-410 

280-400 

260-400 

61-96 

1~190 

110-210 

Nitrate Sulfate 
(mg/l.) (mgll) 

190-250 97-200 

18-35 69-100 

150-200 91-100 

110-150 110-160 

75 110 

160-210 130-180 

41-49 150-180 

830-1300 310-330 

800-2500 71-368 

1300-1600 170-230 

29-63 150-240 

19-33 100-210 

5-23 210-270 

5-12 140-200 

270-450 87-110 

940-1200 ~ 

570-770 110-170 
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Specific 

Conductance 
pmhos/cm 

1107-1660 

1060-1530 

2,760-25,120 

1308-2370 

650-1250 

1430-2010 

960-1500 

1830-5270 

1029-5070 

1600-3420 

1134-1770 

1~1870 

1026-1790 

1480-1836 

940-1520 

1930-2890 

910-2280 



• Location 0712 represents samples from the long intercepter trench located between the OSE Building and 

the Guardhouse. Locations 0713, 0714, and 0727 are the sampling sites of the groundwater capture 

system located along the west side of the SW Building. The other 0700 series locations are groundwater 

monitoring pits. 

• 

• 

The highest sulfate concentrations were measured In groundwater samples collected from the SW 

Building groundwater capture system with concentrations ranging from 71 mg/L to 368 mg/L The 

measured concentrations in groundwater samples collected from the seeps from 69 mg/L to 200 mg/L, 

with the highest concentrations occurring at seep 0601. Natural sources for dissolved sulfate are 

expected to be present in fill materials, the Quaternary deposits, and the bedrock. 

Chloride concentrations exceeded 250 milligrams per liter (mg/L) for all measurements taken at locations 

0712, 0722, 07823, and 0724. The highest chloride concentrations are at 0712, the intercepter trench 

between the OSE Building and the Guardhouse. High chloride values are also present in groundwater 

samples collected from monitoring pits 0721, 0722, 0723, and 0724, with measured concentrations 

ranging from 190 to 410 mg/L Sources of the chloride are not known at the present time; however, 

sodium concentrations In the samples Indicate that deicing salts are one probable source for the 

chlorides . 

Nitrate concentrations in all groundwater samples collected at locations 0712, 0713, 0714, 0721, 0725, 

0726, and 0727 exceed 10 mg//L The majority of samples collected at monitoring pits 0723 and 0724 

are less than 10 mg/L The highest nitrate concentrations were measured at 07813 and 0714 in the 

groundwater capture system, on the west side of the SW Building. The measured nitrate concentrations 

range from 800 mg/L to 2,500 mg/L High concentrations of nitrate are also present at monitoring pits 

0727 and 0726, located west and northwest of the SW Building, respectively; measured concentrations 

range from 570 to 1 ,200 m·g/L,. The high nitrate concentrations in the vicinity of the SW Building indicate 

that contaminated soil below the building is a source of nitrate. The presence of elevated tritium in 

groundwater samples collected at these locations is attributed to contamination below the SW Buil~ing. 

A probable source for the high nitrate concentrations is the historical use of nitric acid as one of the 

dominant reagents for various operations within the SW Building. Historical use of nitric acid in the SW 

Building, for example, has involved a thorium-refining process (AEC 1957}, and a thorium-230 and 

protactinium-231-production program (DOE 19788) and a thorium-32 operation and purification program 

(DOE 1978b}. Although the origin of the high nitrate concentrations in the vicinity of the SW Building has 

not been conclusively determined activities conducted during these and other similar operations (de-icing 

and fertilizing) in the SW Building can be considered probable sources. 
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• The source or sources of high nitrate concentrations (ranging from 830 to 1 ,300 J.Lg/L) present in 

groundwater samples collected from intercepter trench 0712 are not known. The low tritium 

concentrations present In groundwater samples from the trench are an indicator that the groundwater that 

is intercepted is not from beneath the SW Building. Possible sources for the high nitrate concentrations 

are deicing agents appfied to paved surfaces and fluids released from breaks in process lines, waste 

Ones, or sewage lines. The range In specific conductance over the duration of the sampling period 

(January 19, 1988 to April 15, 1988) shows a trend of increasing values to the middle of March followed 

by declining values to the end of the measurement period. The trend is consistent with deicing agents 

being a seasonal source of nitrates and chlorides. Further sampling is required to document the source 

for the dissolved constituents in interceptor trench 0712. 

• 

• 

3.2.30. Bedrock Flow System 

Numerous wells, both new and existing, have been studied as part of the Environmental Restoration 

Program as well as other projects (see Section 7.4 of this work plan). In order to develop a rationale for 

the OU-2 Work Plan, only those wells encompassed by the OU-2 area were reviewed. In addition, only 

those wells which had an available lithological description/well construction record and/or compliance with 

TEGD were used to evaluate the known nature and extent of contamination in the OU-2 area. Table 111.17 

lists the wells that fall within OU-2 and the information available for each well construction and completion. 

3.2.30.1. Nature and Extent 

The numerous wells located in OU-2 have been investigated as part of the ER Program as well as other 

projects. This section provides a summary of the known nature and extent of contamination associated 

with tritium and VOCs. 

Tritium 

Tritium in groundwater was studied as part of the Potable Water Standards Project; see Figure 3.17, 

(Dames and Moore 19768; Styron and Meyer 1981). There were 24 wells in the Potable Water Standards 

Project group that are all located within Mound Plant property, twelve of which fall within OU-2. The 

majority of the data was from samples collected between 1975 and about 1980. The highest 

concentration of tritium recorded was in well 0419 with a value of 2442 nCi/1 in June 1976. This data 

indicated a sharp decline in tritium concentrations from 1975 to 1980. After 1980, efforts focused on the 

effects of pumping in the BVA and sampling of well 0419 was discontinued . 
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• 
Bore bole/ 
WeUID 

0033 

0034 

0035 

0112 

0115 

0116 

0117 

0118 

0120 

0122 

0137 

0138 

0227 

0242 

• 
Table 111.17. Monitoring Well Completion Information 

Top of Ground 
Casing Surface 

Date of Elevation Elevation 
Construction (ft) (ft) 

05/13{76 m.s1 775.00 (est) 

05!11>(16 818.71 878.10 

05/13{16 unk 746.10 

11/18187 175.20 773.50 

11/10/87 813.55 874.30 

11/(12/87 873.05 874.10 

12/(11./87 813.50 811.90 

10/20187 706.35 706.80 

12,1>4/87 822.36 821.50 

11/19187 744.03 742.30 

unk 725.25 723.20 

10/28187 699.31 700.10 

05{Z7(16 787.19 783.40 

05/13(76 754.56 752.20 

Mound Plant, ER Program 
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Northing 
(ft) 

597967.67 

598082.49 

591762.46 

597974.36 

598602.45 

598607.40 

598073.99 

600022.28 

598125.59 

597637.24 

597339.95 

599681.10 

597900.38 

591765.89 

Depth 
to 

. Easting Diameter Water 
(ft) wen (ft) 

1496503.05 3" 20.78 

1496257.79 3" 16.46 

1495934.95 3" ND 

1496515.41 4" 'JA57 

28.86 

1495603.89 4" 39.20 

1495599.74 4" 55.25 

64.36 

1495765.12 4" 9.56 

1495793.93 4" 26.84 

26.62 

1495747.12 2" 24.00 

1495224.80 4" 35.59 

24.87 

1495065.92 3" 43.3 

1495320.65 4" 19.98 

19.58 

1495689.53 3" 16.95 

1496159.17 3" 12.96 

RVFS, OU-2, Work Plan 
September 1993 

Date Screen 
Water Length 
Level (ft) 

08120/90 2 

00/20/9() 3 

- 2 

11/19187 10 

12/13187 

00/20/9() 10 

·10/31/87 10 

5124/90 

00/'1D/9() 10 

11/19187 10 

1~.87 

00/'1D/9() 10 

11/19/87 10 

12111187 

00/20/90 2 

11/19/87 10 

12/09187 

09/'1D/90 2 

09/'1D/90 2 

Screen Screened Utbology 
Position (USCS or roct type) 

1nwr n 
lnWT SH 

unk SH 

abvWT LS-SH 

abvwr LS-SH 

inWf LS-SH 

abvWT LS,ILSSH 

lnWf SM-SP 

abvWT LS/LS-SH 

abvWf ML-GMJLS-SH 

inWT OW 

inWf SP 

inWf SH 

abvWf LSISH 
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TEGD 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 



• 
Borehole/ Date of 
WeUID Construction 

0312 12/13/89 

0312 

0315 08/07/89 

0419 osf1f,n6 

Wf - Water Table 
ND- Not Determined 
unk - unknown 
abv- above 

Source: DOE, 1991a 

Top of Ground 
Casing Surface 

Elevation Elcwtion 
(ft) (ft) 

733.20 731.20 

725.88 723.80 

unt unt 
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Northing 
(ft) 

597747.88 

597341.97 

598413.05 

• 
Table 111.17. (Continued) 

EastJng Diameter 
(ft) WeD 

1495032.91 4" 

1495079.79 4" 

1495683.78 3" 
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Depth 
to 

Water 
(ft) 

31.10 

29.07 

43.78 

ND 

Date 
Water 
Level 

OW8190 

9/CY2/90 

09!11J!90 

-

Screen 
Length 

(ft) 

10 

10 

2 

Screen Screened IJtbology 
Position (USCS or roct type) 

abvWf SH 

1nwr MI,GMJGP 

unt SH 
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Yes 

Yes 

Yes 

No 
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• There are 12 wells in the BVA Evaluation Project group comprised primary of wells located outside Mound 

Plant property, one of which (0028) falls within OU-2. Many of the wells have been sampled on a relatively 

continuous basis from about 1976 to 1989 (Site Seeping Report, Vol. 8 - Environmental Monitoring Data: 

1976-1989). The highest concentration of tritium in Well 0028 was 48 nCi/l in February, 1978. This data 

reflects a strong Increasing trend in the tritium concentrations from 1975 to about 1980, which was typical 

of the entire group. Since 1980, tritium concentrations have generally stayed below a level of 20 nCi/l 

with some fluctuation. 

• 

VOC Contamination 

The monitoring well network location on Main Hill is also shown on Figure 3.12. Construction information 

tor the monitoring wells is presented in Table 111.17. Table 111.18 lists concentrations for VOCs measured 

in groundwater samples from select wells sampled from January 1989 to January 1990. Table 111.19 

presents concentrations of VOCs measured In groundwater samples from three monitoring wells located 

on the west side of Mound Plant at the base of the Main Hilt TCE has been measured at concentrations 

greater than 5 l'g/l.. the drinking water standard. The highest TCE concentrations was measured at Well 

0312. All other detections were below this standard with the exception of well 50137 and 01315 which 

each had one hit. TCE has been measured at concentrations greater than 5 l'g/L for samples collected 

at wells 0137 and 0315. The source or sources of VOCs at these monitoring wells are not known. The 

monitoring wells are located downgradient from potential sources of contamination on Main Hill. Other 

contaminants include tetrachloroethene, which was detected in Wells 0115, 0137, and 0315 with 

concentrations ranging from 0.2 to 1.2 l'g/L. All detections were below the drinking water standard of 5 

l'g/L. 1,2-transdichloroethene was also detected in well S0115, 0137, 0312 and 0315 with concentrations 

ranging from 1.6 to 16 l'g/L. All detections were below the drinking water standard of 1 00 l'g/L. 

One other VOC which was detected was 1,1,1-trichloroethane in wells 0112, 0115, 0118, 0137, 0138, 0312 

and 0315. Concentrations ranged from 0.3 to 59 11g/L with all detections being below the drinking water 

standard of 200 l'g/L. 

Acetone was detected in Wells 0118, 0138, 0034, 0117, 01112 and 0122 and seeps 06067, 0601, and 

0602. Concentrations ranged from 11 l'g/L (Well 0112) to 200 l'g/L (Well 0034). Methylene chloride was 

detected in Wells 0034, 0118, 0138, 0120, 0117, 0227, 0112, 0315, 01367 and 0122 and seeps 0601, 

0602, 0605, 0607, and 0608. Concentrations ranged from 8 11g/L (Well 0117) to 710 l'g/L (Well 0034). 

Toluene was detected in wells 0138, 0122, 0227, and 0137. Concentrations ranged from 6 l'g/L (Well 

• 0122) to 14 l'g/L (Well 0137). All detections were below the drinking standard of 1 mg/L 
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Table 111.18. VOC Concentrations (JLg/L) 
In Groundwater Samples Collected from Monitoring Wells on the 

Main Hill from January 1989 to January 1990 

1989 

Well Parameter Jan Feb 

0028 1,1,1-Trichloroethane NS NS 

0015 1,2-0ichloroethene (totaQ NS NS 

Tetrachloroethane NS NS 

Trichloroethane NS NS 

..• 
0120 2-Hexanone NS NS 

0122 Trichlorethene NS NS 

8 Estimated value less than the detection limit 
b Proposed MCL for cis, 70 ug/L; trans 100 ug/L 
MCL - Maximum Contaminant Level 
NA - No current MCL 
NO - Contaminant was not detected 
NS - Well was not sampled 
VOC - Volatile organic compound 

Source: DOE, 1991n, Table 11.10 
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Table 111.19. VOC Concentrations (11g/L) 
In Groundwater Samples Collected from Monitoring Wells on the 

Mound Plant Valley at the Base of the Main Hill from January 1989 to January 1990 

1989 

Well Parameter Jan Feb 

0137 Trichloromethane NS NS 

Trichloroethane NS NS 

Tetrachloroethane NS NS 

1,1,1-Trichloroethane NS NS 

Carbon disulfide NS NS 

Tetrachloromethane NS NS 

0312 1,2-Dichloroethene (total) NS NS 

Trichloroethane NS NS 

1,1,1-Trichloroethane NS NS 

Tetrachloromethane NS NS 

Trichloromethane NS NS 

1,2-trans-Dichloroethene NS NS 

1,2-cis-Dichloroethene NS NS 

0315 Trichloromethane 1 1.2 

1,2-0ichloroethene (total) NO NO 

1,1,1-Trichloroethane NO 0.6 

Tetrachloromethane 5.2 3.7 

Trichloroethane 5.7 4.4 

Tetrachloroethane NO NO 

1,2-cis-Oichloroethene NO NO 

a 100 "giL for total of trihalomethanes 
b Estimated value less than the detection limit 
c Proposed MCL for cis, 70 ug/L; trans 100 ug/L 
MCL - Maximum Contaminant Level 
NA - No current MCL 
NO - Contaminant was not detected 
NS - Well was not sampled 
VOC - Volatile organic compound 

Source: DOE, 1991 n, Table 111.1 
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3.2.31. Conceptual Fate and Transport Model 

The conceptual fate and transport model identifies the potential sources of chemicals, the migration 

pathways for chemicals from these sources, and the points of potential contact between source-derived 

chemicals and receptors (Norton et al., 1992). The areas that have been defined in OU-2 include 

locations In which: 

leaks and spills may have occurred; 
radioactive materials may have been stored; 
radioactive materials' may have been carried through waste lines; 
underground wastes may have been disposed; and 
above-ground soils may have been disposed. 

A generalized conceptual fate and transport model for the types of sites in OU-2, showing the potential 

migration routes and receptors are presented in Figure 3.18. 

Exposure Pathways 

Pathways of exposure are the means through which a receptor may come into contact with a chemical. 

Exposure pathways are determined by environmental conditions (e.g., location of seep or ground water); 

the potential for a chemical to move from one medium (e.g., air, soil, water) to another; current and future 

use of a site; and the site-specific activities of receptor populations. Although several potential pathways 

generally exist at one site, only a few may be significant and worthy of quantitative analysis. 

For a pathway to be complete, each of the following elements must exist (USEPA, 1989): 

A source and mechanism for constituent release; 
An environmental transport medium (e.g., water or soiO; 
A point of potential ecological contact with the medium; and 
An exposure route at the contact point (e.g., ingestion or dermal contact). 

Area-Specific Conceptual Fate and Transport Models 

The generalized conceptual fate and transport model described in this section is designed to elucidate 

the potential migration and exposure pathways associated with each particular type of source in OU-2. 

During an assessment of a specific area, the conceptual fate and transport model will be adapted to 

include only the sources and pathways of concern in that area The results of remedial investigation 

sampling and fate and transport data for the particular constituents of concern in an area will be used to 

determine applicable migration pathways. This refinement of the conceptual site model will identify the 

significant exposure points at a particular site. Information collected as part of the receptor 

characterization stage will also be used to adapt the fate and transport model to reflect existing conditions 

in each area of OU-2. 
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3.3. PREUMINARY HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT 

This section of the work plan presents the human health and ecological risk assessment. The risk 

assessment Is Incorporated into the work plan in cooperation with published guidelines for the conduct 

of the Remedial Investigation/Feasibility Study (RifFS, 1989a, 1989b, 1991 a). These approaches were 

developed in support of, and the human health and ecological risk assessment is designed to comply 

with, the Intent of the National Contingency Plan (NCP) to •protect public health and the environment. • 

The objective of a human health and ecological risk assessment is to evaluate the potential impacts of 

constituents of concern in the environment on human and environmental receptors (USEPA. 1989a, 

1989b, 1991a). Specifically, risk assessment addresses the nature of chemicals In site· media, the 

pathways of human exposure, and the degree to which the releases may pose a potential for adverse 

health effects. These risk assessments are focused as baseline risk assessments, addressing the 

potential for adverse human health and ecological effects in the absence of remediation under current 

and future site conditions. Risk assessment provides a quantitative (numerical) analysis based on 

scientific principals. By calculating acceptable concentrations for constituents of concern in soil and water 

in site-specific situations, it may be determined which remedies need to be evaluated and conditions 

under which alternatives may be identified. If significant risks to human health or the environment appear 

to exist as a result of the presence of constituents of concern at a particular site, the extent and limitations 

of necessary remediation may also be defined by risk assessment. 

The following sections describe the proposed approach for preparation of the risk assessment for Mound 

Plant, OU-2. This approach is consistent with federal human health and ecological risk assessment 

guidance (USEPA, 1989a, 1989b, 1989c, 1991a). 

3.3.1. Human Health Risk Assessment 

Risk assessment for the Main Hill OU-2 RifFS will focus on assessing the potential public health risks 

posed by site-associated constituents. As is standard for risk assessments (USEPA, 1989a, 1991a), the 

risk assessment for this site will consist of fiVe steps: 

Identification of Constituents of Concern; 
Dose Response Assessment; 

-Exposure Assessment; 
Risk Characterization; and 
Uncertainty Analysis. 
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• 3;3.1.1. Identification of Constituents of Concern 

• 

• 

This step involves the localization of the constituents of concern at OU-2 and the selection of constituents 

which have the greatest potential for producing carcinogenic and noncarcinogenic human health effects 

at the site. Existing and newly collected data will be thoroughly evaluated to identify the constituents of 

concern at OU-2. Factors which will be taken Into account when Identifying constituents of concern 

include toxicity, frequency and magnitude of detection, and environmental tate and transport properties. 

Other Issues which will be considered when selecting constituents of concern are natural and 

anthropogenic background concentrations and the likelihood that a chemical is actually sit~ginated. 

Chemical concentrations will be compared to site-specific background chemical concentrations to 

eliminate compounds which are present at average background levels. Comparison with site-specific 

background concentrations also eliminates chemicals which are not site-related. The USEPA (1989a) 

recommends specific approaches for the Identification of constituents of concern. In addition, summary 

statistics are required to describe the concentration of the chemicals of concern In each area 

The risk assessment for Mound OU-2 will Involve a thorough review of all Rl data, and all detected 

compounds will be evaluated In the identification of constituents of concern based on the factors 

described above. Knowledge about past activities at the site and data from site Investigations have 

yielded lnfonnation about chemicals likely to be of concern in various areas. Based on a preliminary 

review of the available data, potential constituents of concern may be radiologicals, volatile and semi

volatile organic compounds, lnorganics, PCBs, and explosive compounds. 

If constituents other than those listed above are detected during the investigation, they will be evaluated 

In order to identify additional constituents of concern. The present list includes those chemicals which 

the available data suggest are potential constituents of concern. Descriptions of the characteristics of the 

potential constituents of concern at OU-2 are not provided in the work plan because the constituents of 

concern have not yet been definitively identified. For initial screening, approaches identified by the 

USEPA (1989a) in the "Risk Assessment Guidance for Superfund" will be used. 

Based on the results of the Rl, OU-2 may be divided into discrete areas of concern which will be 

considered separately in the risk assessment. This division may be performed since discrete areas may 

warrant separate consideration because their chemical concentrations and potential exposure pathways 

vary significantly. Summary statistics for each of the identified constituents of concern will be calculated 

for each of the site areas. Also included in this section of the risk assessment will be a comparison of 

site data with identified natural and anthropogenic background concentrations as determined in the OU~9 

evaluation. 
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• 3.3.1.2. Dose-Response Assessment 

• 

Dose-response assessment estimates the nature and extent of potential health and environmental hazards 

associated with exposure to constituents of concem Dose-response assessment includes the most 

recent reference doses (standards for noncarcinogens) and carcinogenicity slope factors (values 

necessary for the evaluation of the potency of putative carcinogens). 

There are a variety of toxicity databases that regulatory agencies rely on for the purposes of quantifying 

the toxicity of chemicals in the environment The primary source for toxicity information will be USEPA's 

Integrated Risk lnfonnation System QRIS, 1993). Cancer potency factors, reference doses, and acceptable 

daily Intakes have been identified for a large number of chemicals and radiologicals and are made 

available by the USEPA (1992, 1993), as well as in the Risk Assessment Guidance for Superfund (USEPA, 

1989a). Other documents providing a basis for evaluating the toxic potential of compounds include Health 

Effects Assessment documents prepared by the USEPA and documents by the Agency for Toxic 

Substances and Disease Registry (ATSDR). and dose conversion factors (USEPA, 1988c). 

Since approved standards from regulatory data bases may not be available for some of the constituents 

of concern, the primary scientific literature will be reviewed for the purposes of deriving appropriate 

exposure limits or risk estimates where none currently exist Noncancer risk assessment will be 

conducted for constituents for which sufficient evidence of carcinogenesis does not exist. The typical 

approach for deriving a reference dose for constituents for which USEPA reference doses are not 

available involves the Identification of a "No Observed Adverse Effect Level" (NOAEL) for animal or 

epidemiological studies, and application of additional safety factors (usually factors of ten each) to protect 

extra-sensitive human subpopulations, to address the animal-to-human toxicity extrapolation and to 

address low data quality or derivation from a lowest rather than a no observed effect level (USEPA, 

1989a). 

A possible alternative approach is the use of generic factors based on the weight of evidence for toxicity 

or risk, derived from the range of factors which are available for other compounds which are judged to 

be qualitatively similar in hannful effects. H chemicals of concern for which the most recent reference 

doses and cancer slope factors are not available, close coordination with EPA's Environmental Criteria 

and Assessment Office will be required for the determination of the appropriate method of criteria 

selection. 

The USEPA has developed dose-response assessment techniques to set •acceptable" levels of human 

• exposure to chemicals in the environment. These USEPA-derived risk criteria address both potential 

carcinogenic and chronic noncarcinogenic adverse health effects. 
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The average daily dose is the estimated amount of a chemical received by a receptor. The relationship 

between the reference dose and the received dose defines the likelihood of occurrence of adverse 

noncarcinogenic effects. Doses less than the reference dose are not likely to be associated with any 

adverse noncarcinogenic health effects and are, generally, not of regulatory concem Doses which 

exceed the reference dose are considered to present the potential for adverse noncarcinogenic effects. 

Values associated with noncarcinogenic exposure are summed at the initial screening level. The 

relationship is expressed numerically using parameters known as the hazard value and hazard Index. The 

hazard value Is obtained by dividing the average dally dose by the reference dose. The average dally 

dose Is the estimated dally dose of a chemical associated with a situation-specific duration of exposure, 

which may not necessarily be an entire lifetime. The dose calculation of each noncarcinogenic chemical 

for each exposure pathway will yield a distinct hazard value. The sum of the hazard value for each 

receptor will yield the hazard Index for specifying target organ effects. A hazard Index value of less than 

one Indicates that an adverse effect would not be anticipated and a •no further action• decision would be 

made. A hazard index value of greater than one indicates that a •go to feasibility stu~ decision is In 

order. 

In order to estimate the theoretical excess lifetime carcinogenic risk associated with exposure to a 

chemical, the product of the medium-specific cancer slope factors and the lifetime average dally dose 

estimated for each exposure pathway is determined by the multiplication of the lifetime average dally dose 

by the cancer slope factor. The total risk for a receptor will be the sum of the risks from all chemicals and 

all exposure routes. The OU-2 risk assessment will be integrated with the OU-9 risk assessment, so that 

potential exposures across all relevant OUs will be taken into account 

3.3.1.3. Exposure Assessment 

The exposure assessment estimates the likely magnitude of current human contact with constituents of 

concern by identifying actual or potential routes of exposure, characterizing the exposed populations and 

determining the extent of human exposure to the chemicals. 

The principal elements of exposure assessment involve the identification of potential exposure pathways, 

evaluation of the impact of fate and transport processes on the constituents of concern, the identification 

of reasonable exposure scenarios, and the prediction of exposure point concentrations. Pathways of 

exposure are the means through which an individual may come into contact with constituents of concern. 

Exposure pathways are determined by environmental conditions (e.g. location of groundwater, etc.), 

potential for a constituents of concern to move from one medium (e.g., air, soil, water) to another, and by 

the general lifestyles of the potentially exposed population. Although several potential pathways may 

exist, only a few may be significant. 
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For a pathway to be complete, each of the following elements must exist: 

A source and mechanism for constituent release; 
An environmental transport medium (e.g. air, water, soiO; 
A point of potential human contact with the medium; and 
A human exposure route at the contact point (e.g. inhalation; ingestion, dermal 
contact). 

Exposure assessment at the Mound Plant OU-2 will involve an evaluation of receptors and exposure 

pathways for Inclusion in the risk assessment. The specific exposure factors will be Incorporated after 

decisions are made regarding the receptors and exposure pathways to be Included. Factors will be 

derived from the scientific literature and various USEPA guidances (1989a, 1989d; 1991a, 1991b). 

Chemical degradation and bi~ailability factors will be included in the dose calculations. Comprehensive 

tables of the factors and the resulting calculated doses will be prepared. 

Characterization of potentially exposed populations will be based on factors such as current land use, 

population growth projections and zoning of surrounding areas. A preliminary list of potential human 

receptors includes current industrial/commercial workers, future industriaVcommercial workers, and offsite 

residents. Ukely exposure pathways for analysis at this site will Include: 

Incidental ingestion of chemicals in exposed soil; 

dermal contact with chemicals in soil; 

direct radiation from radiologicals in soil; 

inhalation of inorganic chemicals in airborne particulates mobilized from site soil 
(where appropriate; no or disturbed ground cover); 

inhalation of site-originated radiologicals; 

ingestion of chemicals or radionuclides in groundwater; 

dennal contact with chemicals in groundwater; 

Inhalation of chemicals or radionuclides while showering; 

dennal contact with chemicals in seeps and associated soils; 

ingestion of chemicals in seeps and associated soils; 

inhalation of chemicals (volatile and inorganic) from seeps and associated soils; 
and 

external exposure from immersion in air containing certain beta-emitting 
radiologicals . 

The exposure assessment will identify the likely exposure pathways which are appropriate for each 

potential receptor. Though many aspects of the exposure assessment apply to radionuclides, the term 

•exposure• is used in a fundamentally different way for radionuclides as compared to chemicals. Unlike 
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chemical assessments, an exposure assessment for radiologicals can Include an explicit estimation of the 

radiation dose equivalent 

In cases such as Mound Plant OU-2, which address active functioning facilities, consideration of future 

use Is pivotal to remedial decision-making. Future uses appropriate for QU-2 include continuation of the 

current actMties (or other Industrial/commercial functions) and involve risk evaluations for receptors such 

as current lndustriaVcommercial workers and future Industrial/commercial workers. Future residential use 

of the facility Is considered to be a physical impossibility at this time. In most cases, however, current 

activities also Involve offsite residential scenarios. Exposure factors reflective of the frequency and 

duration of exposure for these types of receptors will be included. The major factors that influence toxicity 

as it relates to the exposure situation for a specific constituent are the route of exposure and the duration 

and frequency of exposure. For chemicals, •exposure• generally .~~ers to Intake. For ~diologicals, 

•exposure• generally refers to energy deposited, although if radionuclides are Identified which also have 

chemical effects, these will also be considered in the assessment 

A brief description of the potential exposure pathways is presented below . 

Soli Pathways 

In this site-specific situation, since a large portion of the site is paved, and there is a minimum of total area 

of exposed surface soil at the site. Surface soil considerations will be limited to exposed areas. The 

Ingestion of soils may occur indirectly by incidental hand-to-mouth contact or by direct contact with 

radiologically contaminated soils. Such incidental ingestion would most likely be of limited nature for 

current industriaVcommercial workers or for future industrial/chemical workers. Individuals currently 

present onsite may also be potential receptors of constituents of concern via direct dermal contact with 

affected soil Such incidental dennal contact could occur sporadically for current industriaVcommercial 

workers as well as for future industrial/chemical workers. Both current and future industrial/commercial 

workers may be exposed to soil containing radiologicals by direct radiation. 

Air Pathways 

Volatile chemicals, chemicals adhering to airborne particulates, or radiologicals may be assimilated by 

human receptors through inhalation. Potential inhalation of airborne particulates resulting from the 

mechanical disturbance of site soils by future construction workers will be short term. Current and future 

industrial/commercial workers may have more extended exposure but to lesser amounts of particulates . 

Receptors, including offsite residents, will also have sustained exposure intervals, but the respirable 

particulate concentration will decrease as a function of distance from the site and atmospheric dispersion 

processes. Air dispersion modeling from the source of emissions to the receptor will provide an estimated 

Mound Plant, ER Program 
(Revision 0) 
9317Q-04.G 

RVFS, OU-2, Work Plan 
September 1993 

Initial Evaluation 
Page 3-110 



• 

• 

• 

concentration at the receptor location. In addition, current and future industriaVcommercial workers, as 

well as Offsite residents may be exposed to direct radiation from air pathways. 

Groundwater Pathways 

The use of affected groundwater as a source of potable water could potentially affect human health 

through Ingestion and dermal contact. Potential receptors exposed through ingestion of chemicals in 

groundwater may involve off-site residential populations or current and future industriaVcommercial 

workers who may ingest impacted groundwater during working hours. Current and future 

lndustriaVcommercial workers may have contact with groundwater dermally from production well water 

in Industrial operations. Workers showering in groundwater while at work could be exposed dermally and 

through inhalation. 

Seeps and Solis Associated with Seeps 

This pathway will be evaluated for current and future industriaVcommercial workers and offsite residents. 

Exposure routes may Include dermal contact and ingestion of constituents from seeps and associated 

soils • 

3.3.1.4. Risk Characterization 

The final step of the human risk assessment process involves the synthesis of the toxicity and exposure 

information to arrive at qualitative and quantitative evaluations of any potential health hazards. Risk 

characterization is the description of the nature and magnitude of the potential for the occurrence of 

adverse health effects under a specific set of conditions. The criteria identified in the dose-response 

assessment are compared with the uptake values presented in the exposure assessment The potential 

for chemicals under the defined exposure conditions to create a noncarcinogenic health hazard is 

evaluated based on an estimation of dose. Both the noncarcinogenic and cancer risk associated with 

the estimated exposure are then compared to regulatory criteria as required by USEPA guidance (USEPA, 

1988a). USEPA guidance for the estimation of the potential noncarcinogenic effects specifieS that the 

summed hazard index be less than one and that the summed cancer risks be in the range of one in ten 

thousand to one in one million. 

Clean up levels will be calculated according to site-specific methodologies and will be compared to 

"Applicable or Relevant and Appropriate Requirements (ARARs)." 

The USEPA designates potential ARARs in association with risk assessment for CERCLA sites (USEPA, 

1988a). In addition to the ARARs identified by USEPA, ARARs may be collected from other sources as 

. necessary, or they may be derived from the scientific literature. 
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• A key element of the risk characterization process is a discussion of the uncertainties associated with the 

various elements of the assessment The conclusions of the evaluation and the associated uncertainties 

can then provide the basis for the later identification of the most appropriate remedial action alternative, 

and serve as an. input to the risk management decision process. 

• 

Risk characterization at Mound Plant OU-2 will involve a comparison of the doses estimated In the 

exposure assessment section with Identified standards and criteria derived in the dose-response section. 

Data regarding each receptor, each chemical of concern and each exposure pathway will be presented 

In table format. Uncertainties in the risk characterization process will be discussed based on a knowledge 

of the uncertainties in exposure estimates, site characterization data, and chemical toxicity infonnation. 

3.3.2. Ecological Assessment 

The ecological assessment for OU-2 will be prepared in conjunction with and in support of the OU-9 

assessment The OU-2 ecological assessment will be limited in scope and will only address jssues 

associated with OU-2. Results and conclusions from the OU-2 assessment will be integrated with the 

OU-9 ecological study. Ecological assessment is the investigation of actual or potential impacts of a 

facility's site operation on ecosystems within the site or in nearby areas. Ecological assessment at Mound 

Plant OU-2 will be conducted in accordance with USEPA federal and regional guidance (USEPA, 1989b, 

1989c). The process of ecological assessment utilizes some of the general framework as human health 

risk assessment. including the following elements: 

historical evaluation, 
receptor characterization, 
hazard Identification ~ncluding dose-response information), 
exposure assessment, and 
risk characterization. 

For this site, a phased approach will be incorporated. The phased approach will focus initially on 

characterizing onsite receptors and evaluating the likelihood that constituents of concern have or l!l8Y 

migrate from the site at levels that could present an unacceptable risk in receptor locations like the Main 

Hill seeps and associated soils. This may occur through runoff or groundwater migration. Additionally, 

seep water and associated soils will be sampled to investigate the presence of constituents of concern 

in those media If constituents of conc~m are identified in those media, a field ecological assessment may 

be indicated. The onsite ecological evaluation will first focus on determining whether there are any viable 

ecosystems or natural habitats existing within OU-2. The ecological evaluation of offsite areas is 

addressed.in the OU-9 Work Plan. Ecological assessments performed under the OU-2 Work Plan will be 

• consistent with the OU-9 scope of work and field activities. 
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• These elements of an ecological assessment and the ways in which they will be implemented at Mound 

Plant OU-2 are described in the following sections. 

• 

• 

3.3.2. 1. Historical Evaluation 

Various state and federal agencies will be contacted to obtain historical and current data relevant to the 

environmental evaluation of this area Types of lnfonnation to be collected will Include U.S. Geological 

Survey Topographic Maps, U.S. Fish and Wildlife Service National Inventory maps, U.S. Department of 

Agriculture and Soil Conservation Service county soil surveys and county hydric soils lists, and soil boring 

logs from site Investigations. Other potential types of infonnation to be collected are Natural Heritage 

Inventory maps, aerial photographs and historical lnfonnation on site chemical handling and disposal 

practices. As with other sections of this work plan, infonnation rom the OU-9 ecological assessment will 

be incorporated and fully Integrated with the OU-2 effort The OU-2 effort will be a component of the OU-9 

study. 

The lnfonnation collected in this effort will aid in the Identification of the presence or absence of 

endangered or threatened species. A list of species potentially present will be prepared using historical 

information and then a field survey will be conducted accordingly for verification. The presence of species 

of concern will be verified prior to conducting any additional ecological work. 

3.3.2.2. Receptor Characterization 

Because an ecosystem may be inhabited by a wide array of species, each adapted to a different niche, 

any disturbance to the environment may affect the ecosystem at many different levels. Some species will 

have a greater tolerance than others to the constituents of concern. Some species may adapt more 

quickly to change, while Impacts on other species may have cascading effects within the ecosystem. 

In order to assess the potential for adverse ecological effects, a limited number of species are selected 

for detailed analysis based on their presence in the environment, population dynamics, and toxicoloQical 

sensitivity to the constituents of concern. These indicator receptor species are representative of those 

associated with exposure via the site and generally are selected to be species for which there is 

ecotoxicity data for the constituents of concern. Potential environmental receptors at a site include those 

aquatic, terrestrial and/or avian species that either inhabit the site and adjacent habitats or have occasion 

to frequent the area as part of their normal foraging, territorial movement or migration. 

Assessment endpoints for this study are the population impacts resulting from the death or impainnent 

of species individuals. These effects will be assessed by comparing measured concentrations of 

Mound Plant, ER Program 
(Revision 0) 
931 '10-04-G 

Rl/FS, OU-2, Work Plan 
September 1993 

Initial Evaluation 
Page 3-113 



• constituents of concern In applicable media with toxicity values derived from the scientific literature 

(measurement endpoints). 

• 

• 

Terrestrial Receotors 

Potential on-site terrestrial habitats and receptors will be identified during a qualitative onsite survey. Most 

of the site is paved and/or unvegetated. During the onsite visit the seep and embankment areas will be 

surveyed to identify vegetative species present. The presence of any distinct vegetative units will be 

noted and located on a site map. Locations of any stressed or diseased vegetation will also be noted. 

Terrestrial organisms observed utilizing the vegetated habitats will also be identified if possible. Any flora 

and fauna observed will be recorded on appropriate field data sheets. 

If not already collected In the historical evaluation, information on terrestrial receptors will be collected from 

local, state, or federal agencies describing species found in area surveys. Additionally, a database and 

literature search will be conducted to further identify potential receptor species. After identification of 

available data on potential terrestrial receptor species, a limited number of representative receptors will 

be Identified. These representative receptors will then be characterized as fully as possible based on data 

from the site surveys and the scientific literature . 

Aquatic Receptors 

Aquatic species potentially present in the surface seeps will be identified from available information in the 

scientific literature. State and federal agencies will also be contacted to obtain lists of species detected 

in recent area surveys. Representative aquatic receptors will be selected and characterized based on this 

information. 

Site Ecosystem Map 

Based on information collected in the historical evaluation and receptor characterization steps at the 

ecological assessment, a site ecosystem map will be prepared. The map will include site topographic and 

water body features, as well as potential sensitive habitats and areas showing any evidence of biotic 

stress (identified during site survey). Ecological assessment guidance manuals will be consulted during 

preparation of the map (USEPA, 1988b, 1989b, 1989c, 1989d). 

3.3.2.3. Hazard ldentmcatlon 

This step involves the selection of the constituents of concern which have the greatest potential for 

adversely impacting ecological receptors at the site and adjacent areas. Constituents of concern are 

selected based on chemical concentrations, chemical locations, environmental fate and transport 
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• considerations, and ecological toxicity information. Those chemicals frequently detected or measured in 

high concentrations onsite and for which obvious transport and exposure pathways exist would be 

selected as the constituents of concern. 

• 

The hazard Identification process also Involves an Identification of potential toxicological effects of 

constituents of concern based on demonstrated ecological receptors. To this end, toxicological 

lnfonnation on these constituents will be collected through database and scientific literature searches and 

evaluated In order to predict potential impacts on receptor species. Types of ecotoxicological information 

to be evaluated include LC50 and EC50 values, NOAEL.s, Lowest Observed Adverse Effect Levels 

(LOAEL.s), laboratory and fiei<Hferived toxicity data, and available federal and state criteria and guidelines. 

Identified environmental constituents of concern and toxicological profiles of these chemicals w!ll also be 

evaluated with respect to natural and anthropogenic background levels In this area As part of this 

background investigation, potential ottsite sources of ecological stress on site receptors will be Identified 

and characterized. Literature review will. provide sufficient technical detail to support quantitative 

conclusions. Citations which address Issues such as In-vivo metabolism of constituents of concern 

(USEPA, 1989e) and primary literature sources will be cited In the Rl report. 

3.3.2.4. Exposure Assessment 

The exposure assessment step of an ecological assessment includes information on receptor species, 

site habitats, chemical fate and transport and bioavailability of constituents of concern. llle goal of this 

task is to evaluate the potential for ecological receptors to contact site-originated chemicals, and to 

characterize potential routes of exposure. 

At Mound Plant OU-2, receptor species will be evaluated to identify behaviors affecting the extent and 

duration of potential contact with impacted media Species characteristics which will be investigated 

include natural history, habitat preferences, migratory patterns and feeding and reproductive be~ors. 

This characterization of receptor species will be used to identify the most appropriate toxicity studies 

applying to these species. Fate and transport mechanisms by which the constituents of concern move 

and react in the environment will also be an important issue in the exposure assessment. Physical 

properties of all of the constituents of concern will be analyzed to determine the potential for volatilization, 

adsorption and transport via advection or diffusion. Degradation, hydrolysis and the potential for 

metabolism by microorganisms are factors which may also be considered. Bioavailability of the chemicals 

found in a Soil matrix will be incorporated into the evaluation of potential routes of exposure. The potential 

• for continuing sources of constituents of concern to produce adverse effects may exist. 
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• 3.3.2.5. Risk Characterization 

This step of the ecological assessment involves the synthesis of data collected or derived in the receptor 

characterization. hazard identification, and exposure assessment steps. The potential for site associated 

chemicals to have adverse impacts on individuals under the defined exposure conditions will be 

evaluated. Available site related Information which establishes the general condition of the habitats or the 

biota will be incorporated Into the characterization of potential risk. If possible, estimated exposures will 

be compared with ARARs. 

An important element of the ecological assessment process is the discussion of uncertainties associated 

with various aspects of the assessment. Professional scientific judgements play a large role in the 

ecological assessment process (USEPA, 1988b, 1989b). Judgements of this type that were utilized in the 

environmental assessment will be desCribed and any uncertainties and limitations in these judgements 

will be noted. Because of the large number of potential receptor species and the large variety of 

chemicals which may be found at any site •. Information on the specific chemicals and species found at 

Mound OU-2 may be somewhat limited. In this instance, it will be particularly critical to include a 

comprehensive review of uncertainties In the site ecological assessment. 

• 3.4. PREINVEST1GAT10N IDENTlFICA TlON OF REMEDIAL ACTlON AL TERNAnYES 

• 

3.4.1. FS Process Overview 

The FFA has clearly identified the steps of the FS process. The FS serves as the mechanism for the 

development, screening, and detailed evaluation of alternative remedial actions. The objective of the FS 

processes is to provide sufficient information to support an informed risk management decision regarding 

which remedy appears to be most appropriate for a given site o.e., the most cost-effective solution). 

As indicated in Figure 3.19, the Rl and FS processes are interactive and are conducted concurrently,. 

The data collected in the Rl process influence the development of remedial alternatives in the FS which, 

in tum, affect the data needs and the scopes of treatability studies and additional field investigations. 

The phased RIIFS approach contains two essential features. First, data would generally be collected in 

stages. Second, this phased sampling approach would encourage identification of key data needs as 

early as possible to ensure that data collection is always directed toward providing information relevant 

to selection of a remedial action. The objective of this section is the preliminary identification of potentially 

applicable technologies so that pertinent data may be collected during the initial Rl field work. Data 

requirements that are needed to select between the remedial action alternatives are discussed in 

Section 5.3. 
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• 
FROM: 
• Preliminary 

Assessment 
• Site Inspection 
• NPL Listing 

SCOPING 
OF THE RIIFS 

• 
SITE 

CHARACTERIZATION 

RISK 
ASSESSMENT 

TREATABILITY 
INVESTIGATIONS 

DEVELOPMENT AND SCREENING 
OF REMEDIAL ALTERNATIVES 

DETAILED ANAL VSIS 
OF ALTERNATIVES 

DEVELOPMENT AND SCREENING OF REMEDIAL ALTERNATIVES 

1 Develop remedial action 
obfectives 

2 Develop general response actions 

3 Identify volumes or areas of media 

4 Identify and screen remedial 
technologies and process options 

5 Evaluate process options 

6 Assemble alternatives 

7 Screen alternatives, 
es necessary 

• 

TO: 
• Remedy Selection 
• Record of Decision 
• Remecial Design 
• Remedal Action 

Modified from: EPA 1988d MaundiREMDLV 2·18-91 

Reference: R'emedial Investigation/Feasibility Study Operable Unit 9 Site-wide Work Plan, May 1992 

Figure 3.19 The steps In developing and screening of remedial alternatives within the overall RI/FS 

process 



• The FS process is generally divided into the development and screening of alternatives, and the detailed 

analysis of alternatives. This information is presented in the FS report, however, it is appropriate to 

discuss the preliminary aspects of the development of alternatives within the scope of this work plan. 

Alternatives for remediation are developed by combining technologies and/or process options Into 

potential alternatives that address the remedial action objectives on an operable unit or media specific 

basis. Following detailed evaluation, the most cost :efficient media-specific alternatives are combined Into 

options that address the site on an operable unit basis and re-evaluated to determine synergistic or 

antagonistic impacts among the potential media-specific actions. 

• 

• 

As Indicated In Figure 3.19, the seven steps typically associated with development and screening of the 

alternatives are: 

1. 
2. 

3. 

4. 

5. 

6 . 

7. 

Develop remedial action objectives 

Develop general response actions 

Identify volumes or areas of media 

Identify and screen remedial teChnologies and process options 

Evaluate process options 

Assemble alternatives 

Screen alternatives, as necessary. 

3.4.2. Preliminary Remedial Action ObJectives 

Remedial action objectives are the site-specific goals to be achieved during remedial activities at the site. 

They are based upon ARARs, site-specific risk assessments, and other applicable guidance documents. 

The development of remedial action objectives for Mound Plant Main Hill Operable Unit 2 RifFS is aimed 

at protecting human health. and the environment through medium-specific or operable unit-specific goals. 

Remedial action objectives should specify the following: 

the contaminants of concern; 

exposure routes and receptors; and 

an acceptable contaminant level or range of levels for each exposure route (i.e., 
a preliminary remediation goaQ. 

Remedial action objectives are the more general description of what the remedial action will accomplish. 

Remediation goals, however, are a subset of remedial action objectives and consist of medium-specific 

or operable unit-specific chemical concentrations that protect human health and the environment. 

When ARARs have not been promulgated for a site chemical, media, or remedial scenario, the site-specific 

risk assessment is used to identify remedial action objectives. When based upon the risk assessment, 
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• remedial action objectives for protecting human receptors should express both a contaminant level and 

an exposure route, rather than a contaminant level alone, because protectiveness may be achieved by 

reducing exposure (such as capping an area, limiting access, or providing an alternate water supply), as 

well as by reducing contaminant levels. Protection Of environmental receptors typically involves preserving 

or restoring a resource (e.g., groundwater); therefore, remedial action objectives should be expressed in 

tenns of the medium Of Interest and the target cleanup levels. 

Ukely exposure pathways the risk assessment will address were presented in Section 3.3.1.3. Table 111.20. 

presents the likely exposure pathways and associated preliminaJ)' remedial action objectives. The 

remedial action obj~ives are general at this point as specific remediation goals have not yet been 

developed. 

3.4.3. General Response Actions 

General response actions satisfy the remedial action objectives. Uke remedial alternative objectives, 

general response actions are operable unit- or media-specific, are based upon previous Rls and 

background Information, and describe those actions that will satisfy the remedial action objectives. 

• General response actions consist of six types: no action, institutional, containment, collection, treatment, 

and disposal actions. The no-action category allows conditions and processes currently occurring at 

Mound Plant to continue without Intervention. Institutional control alters the interaction of people with the 

contaminated medium or monitors contaminant levels and migration without addressing the contamination 

itself. Containment limits the spatial distribution of the contamination without altering the chemistry of the 

contaminant. Collection alters the position Of the contamination so that treatment or disposal actions can 

be initiated. Treatment alters the chemical or physical state of contaminants to render them less harmful. 

Disposal determines the ultimate location of the contaminant or decontaminated residues. 

• 

In the development of alternatives for the remediation of the Main Hill OU-2, the general response acti?ns 

may be combined, depending on the environmental media For example, one alternative may simply 

consist of institutional controls, such as restricted access and groundwater monitoring. On the other 

hand, a treatment alternative may require institutional controls, collection, treatment, and disposal as part 

of the remedial action. 

For the purposes of remedial alternative development, air exposure pathways are considered secondary 

sources as the risks are associated with either volatilized chemicals or suspended particulates, both of 

which are reduced by controlling the source o.e., surface soils, seeps). Thus, only no action and 

institutional controls (monitoring) are appropriate general response actions associated with air. 
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• 

• 

• 

Table 111.20. Mound Plant Operable UnH 2 Remedial Action Objectives 

Media Potential Exposure Pathway Remedial Action Objective 1 

Soil Incidental ingestion of chemicals and Prevent ingestion of or direct contact with 
radiologicals In exposed soil soil having an excess risk. 

Dennal contact with chemicals and Reduce exposure to external radiation 
radiologicals In soil. from soils to acceptable levels based on 

risk assessments and DOE ALARA levels. 

Direct radiation from radiologicals in soil. 

Air Inhalation of Inorganic chemicals In Prevent inhalation of particulates, airborne 
airborne particulates mobilized from site chemicals, and radiologlcals having an 
soil. excess risk. 

Inhalation of site-originated radiologicals. 

External exposure to beta-emitting Reduce potential external radiological 
radiologicals. exposure to below DOE acceptable levels 

(ALARA). 

Groundwater Ingestion of chemicals and radiologicals In Prevent Ingestion of and dermal contact 
and Seeps groundwater. with groundwater having an excess risk. 

Dermal contact with chemicals and Restore groundwater to applicable 
radiologlcals In groundwater . standards. 

Dermal contact with chemicals and Prevent Ingestion of and dermal contact 
radiologicals in seeps and assOciated with seeps and associated soils having an 
soils. excess risk. 

Ingestion of chemicals and radiologicals in Prevent inhalation of chemicals and 
seeps and associated soils. radiologicals originating from seeps and 

associated soils having an excess risk. 

Inhalation of chemicals and radiologicals 
from seeps and associated soils. 

Source: DOE, 1991 n 

Remedial action objectives listed are intended to address potential exposure pathways. An 
additional remedial action objective for each media of concern is compliance with ARARs ·and 
TBCs to the greatest extent practical. 
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• 3.4.4. Volumes or Areas of Media 

• 

• 

During the development of alternatives, an initial detennination is made of areas or volumes of 

contaminated media to which general response actions might be applied (EPA 1988c). Although 

premature at this stage, this initial detennination will eventually be made for each medium of interest for 

OU-2. This information will be detailed in the future Rl and FS reports. An attempt to detennine accurate 

material volumes is essential to developing potential alternative costs within acceptable ranges. Defining 

the areas or volumes of media requires careful judgement and should include consideration not only of 

site conditions and the nature and extent of contamination, but also acceptable exposure levels and 

potential exposure routes. 

3.4.5. Identification of Remedial Technologies and Process Options 

This section Identifies remedial technologies and technology process options that satisfy the general 

response actions. Technology types are general categories of technologies, such as chemical treatment 

or capping. Process options, however, are specific processes within each technology type, such as 

precipitation or ion exchange for chemical treatment technologies (EPA 1988c). The intent of this section 

Is to provide a brief overview of potential types of technologies for the major media of concern: soil; 

groundwater and seeps; and air. Remedial technologies for removal of bulk chemicals from sources such 

as tanks, sumps, and waste lines, and for decontamination of concrete and steel are specific to the types 

of contamination identified. These are typically design related issues and are not considered in detail 

during the RVFS. If appropriate, the FS will select a representative process for bulk chemical removal 

and/or decontamination, and utilize this process for cost estimating purposes. Table 111.21 summarizes 

the preliminary identification of possible remedial technologies and process options for the environmental 

media identified for possible remedial action at Mound Plant. The following subsections discuss the 

technologies and process options in more detail. Section 5 discusses specific data requirements to 

support technology evaluation. 

The evaluation of technologies and process options will continue to be refined as additional data are 

collected concerning the extent of contamination and exposure pathways. The various technologies will 

be considered, alone or in combination, in relation to specific aspects of contamination at Mound Plant 

operable units. It is more important at this stage to develop a comprehensive listing of technologies and 

process options, rather than to screen them out. Based upon the additional data provided by the OU-2 

Rl, some technologies may be eliminated while others may be added to this preliminary list. Remedial 

alternatives are not completely developed and screened at this time . 
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• • 
Table 111.21. General Response Actions, Technologies, and Procese Options 

Potentially Applicable to Mound Plant Operable Unit 2 

Waste AppHcabillty 
Environmental General Response 

Media 

Soil 

Action 

No action 

Institutional actions 

Containment actions 

Collection actions 

Treatment actions 

Mound Plant, ER Program 
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Remedial Technology 
Type Process Option 

None Not applicable 

Monitoring Groundwater, soil and air monitoring 

Restrictive access Fencing 

Capping Synthetic membranes 

Low-permeabilhy soils 

Multilayer 

Surface sealing 
-soil admixtures 
-asphalt 
-concrete 

Vertical barriers Slurry wall 

Sheet Pile 

Surface controls Stormwater management 
::regrading 
-revegetation 
-diversion 
-collection ditches 
-sedimentation basins 

Soil excavation Selective removal of soils to remove 
source contamination or hot spots. 

Vapor extraction Gas extraction wells 

In situ treatment Biological 
-enhanced biodegradation 
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Radioactive 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Hazardous 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

• 
Mixed 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



• 
Environmental 

Media 

Soil 

General Response 
Action 

Treatment actions 
(continued) 
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• Table 111.21. (continued) 

Remedial Technology 
Type 

Onsite treatment 

' .. 

Process Option 

Chemical 
-immobDizatlon 

-detoxification (reduction/oxidation) 

Physical 
-fixation 

-volatilization 

-son washing/extraction 

Thermal 
-vitrification 

-RF heating 

Biological 
-land farm treatment 

Chemical 
-soil washing/extraction 

Physical 
-volatilization 

-solidification/stabilization 

-microencapsulation 

-gravimetric separation 

Thermal 
-low-temperature 

-Incineration 

-vitrification 
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Waste Applicability 

Radioactive Hazardous 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

• 
Mixed 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



• 
Environmental 

Media 

Soil 

Groundwater 
and seeps 

• Table 111.21. (continued) 

General Response Remedial Technology 
Action Type Process Option 

Treatment actions Offsite treatment Thermal 
(continued) -Incineration 

Disposal actions Onsite disposal Onsite landfill 
-untreated soil 
-treated soil 
-treatment residuals 

Offside disposal Offsite landfill 
-untreated son 
-treated soil 
-treatment residuals 

No action None Not applicable 

Institutional actions Monitoring Groundwater monitoring 

Restrictive use Access or deed restriction 

Alternative water supply Public water supply 

Containment actions Vertical barriers Slurry wall 

Sheet pile 

Collection actions Groundwater extraction Pumping wells 
-deep wells 

-ejector wells 

Well points 

Subsurface drains/trenches 

Vapor extraction Gas extraction wells 

Treatment actions In situ treatment Biological 
-enhanced biodegradation 
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Waste Applicability 

Radioactive Hazardous 

X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X 
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Mixed 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



• 
Environmental 

Media 

Groundwater 
and seeps 

General Response 
Action 

Treatment actions 
(continued) 
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• 
Table 111.21. (continued) 

Remedial Technology 
Type 

Onsite treatment 

. 

Process Option 

Chemical 
-groundwater pretreatment 

-Immobilization 

-detoxification 

Physical 
-fixation 

Biological 
-conventional methods 

Chemical 
-oxidation 

-reduction 

-neutralization 

-ultraviolet photolysis with ozone 

Physical 
-filtration 

-gravimetric separation 

-sedimentation 

-evaporation 

Thermal 
-vapor recompression/distillation 

-incineration 

-wet or supercritlcal oxidation 
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Waste Applicability 

Radioactive Hazardous 

X 

X 

X 

X 

X 

X 

X 

X 
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• 
Environmental General Response 

Media Action 

Groundwater Treatment actions 
and seeps (continued) 

Disposal actions 

Source: DOE, 1991 n 

Mound Plant, ER Program 
(Revision 0) 
93 1 7()-()4.(3 

• Table 111.21. (continued) 

Remedial Technology 
Type Process Option 

Physicochemical 
-carbon adsorption 

-precipitation/flocculation 

-coagulation 

-ion exchange 

-reverse osmosis 

-air stripping 

-high-energy radiolysis 

Offsite treatment Publicly owned treatment works 
(POTW) 

Point-of-use treatment PhyslcaVchemical treatment 

Onsite disposal 

-untreated water Evaporation pond 

-treated water Onsite treatment plant 

Evaporation pond 

-treatment residuals Onsite landfill 

Offsite disposal 

-treated. water POlW 

Miami River 

-treatment residuals Offsitetandfill 
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Waste Applicability 

Radioactive Hazardous 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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• 

• 

• 

No Action 

To undertake •no action• is to refrain from intervening in the fate and transport of contaminants at a site. 

The no-action alternative does not necessarily perpetuate the status quo, because natural processes may 

be transforming a site. In this context, no action is known as passive remediation. Passive remediation 

recognizes the beneficial effects of natural biological, chemical, and physical processes including 

biodegradation, volatilization, photolysis, leaching, and adsorption. 

Additional data are required to fully evaluate the extent of contamination and the risks associated with 

exposure pathways at Mound Plant Therefore, the no-action alternative may be appropriate for any of 

the Mound Plant tasks. Also, the National Contingency Plan requires that no action be retained and be 

considered as a baseline to which other alternatives are compared (EPA 1988c). 

lnstHutlonal Actions 

Monitoring 

Monitoring involves no substantial action on contaminated media, but it does provide information about 

the status of pollutants. In situations where no other action is taken, monitoring can serve not only to 

document passive remediation but also to provide early warning in the event that passive remediation fails 

to adequately protect human health and the environment. Monitoring may also be needed where 

containment, collection/removal, or treatment actions are taken. Its purpose in these situations would be 

to document the effectiveness of the remedial actions. Mound Plant has an ongoing monitoring program 

for groundwater and air quality that already satisfies the general response actions known as institutional 

actions. 

Restrictive Access or Use 

No technology is required in the implementation of access or deed restrictions. Restrictive access_ can 

apply either to surface soils or to use of the groundwater system. Restrictive access to contaminated 

surface soils could be performed by using fencing or deed restrictions. This action does not reduce 

contaminant levels, but it could achieve protectiveness by reducing exposures. It could also be used 

temporarily to control a work area in conjunction with another remediation. With regard to groundwater 

use, the land surrounding Mound Plant is privately owned and the BVA is used, or could potentially be 

used, by the owners. Access or deed restrictions to this groundwater system for these private owners 

would be difficult to implement. The BVA is also the main source of water for Mound Plant . 
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• 

• 

Alternative Water Supply 

Alternative water sources were discussed in Section 2.7, Municipal and Industrial Water Users. This 

technology option does not address the remedial alternative objective of restoring the groundwater 

resource to applicable standards, but it does address the remedial action objective of preventing ingestion 

of contaminated groundwater. 

Containment Actions 

Capping 

Capping could be applied to surface soil media where feasible, and entails placing a horizontal, 

low-permeability cover over an area of surficial or below-ground contamination. This type of capping 

physically isolates the contamination from the aboveground environment and prevents direct contact by 

individuals or fauna The low penneability of the cap also reduces the amount of precipitation passing 

through areas of contamination, and so reduces leachate. 

Capping can be accomplished using a variety of materials and techniques and is easily implemented with 

proven construction materials. Caps are effective because they reduce infiltration and act as a physical 

barrier between people and the contaminated soil. Installation of a cap may restrict Mure land use, 

therefore data should be collected concerning plans for future use of the site. 

Vertical Barriers 

Vertical barriers are low-penneability cutoff walls or diversions and are installed below ground to contain, 

capture, or redirect groundwater flow in the vicinity of a site. The most commonly used subsurface barrier 

process options are slurry walls, particularly soil-bentonite slurry walls. Less common are 

cement-bentonite or concrete (diaphragm) slurry walls, grouted barriers, and sheet piling. 

Slurry walls are the most common subsurface barriers because they are a relatively inexpensive means 

of reducing groundwater flow in unconsolidated earth materials. Slurry walls are constructed by pumping 

a slurry into a vertical trench as excavation proceeds. Typical slurry walls for waste site remediation are 

keyed in to a confining layer. The depth to, and the nature of, the confining layer is a critical design 

concern for this process option and should be determined during the AI field work. 

Surface Controls 

• In general, surface management controls that involve regrading and revegetation promote controlled 

runoff, enhance evapotranspiration, and reduce potential on-plant soil erosion. When used in conjunction 
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with diversion ditches, walls or dikes, or benns, site grading can effectively isolate the contaminated area 

from surface runoff and excessive infiltration by channeling and diverting the flow off-plant. This 

technology uses common engineering and construction practices. Satisfactory perfonnance, however, 

requires continued maintenance. Implementation may cause dust suspension or increased erosion and 

must be carefully controlled. 

Collection Actions 

Soil Excavation 

Soil excavation involves earth removal with conventional earth-moving equipment. Soil excavation may 

be followed by out-of-ground treatment and/or disposal. Soil can be excavated easily and cost-effectively 

to depths_ of approximately 30 ft, with more extensive efforts required for depths to 60 ft. Much greater 

depths become difficult and expensive. The benefit derived from this response action, as applied to OU-2 

sites, depends on the amount of source contaminant remaining in near-surface soils, the amount of 

leachate being generated, and the factors driving the transport of contaminants. Infiltration of precipitation 

is the primary driving force for contaminant migration. Bulk density of site soils should be detennined 

during Rl field work to detennine volume - weight relationships and identify potentially difficult excavation 

areas. 

Vapor Extraction 

Vapor extraction (often called in situ aeration or volatilization) can be considered a collection action as 

· well as an in situ treatment. This technology type removes volatile contaminants using extraction wells 

operated under a vacuum or forced air injection. The major portion of contamination is often contained 

within the unsaturated soil zone above groundwater. Permeability of site soils and depth to groundwater 

are the major parameters to detennine to evaluate this technology. 

Surface Controls 

All surface water flows originating on-plant, whether by runoff or by seeps, can be intercepted and 

diverted by ditches to collection ponds. Sedimentation or further treatment can be performed prior to 

off-plant release . 
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Groundwater Extraction 

Groundwater can be collected with recovery wells or subsurface drains. The depth to groundwater and 

plume and aquifer characteristics including permeability and porosity will be considered in choosing the 

appropriate process option. 

Types of wells used in management and removal of contaminated groundwater include well points, ejector 

wells, and deep wells. In order to be effective, well points must operate at a depth no greater than 22 

ft, as they use a surface-mounted suction pump with a lift not exceeding 22 ft. 

Deep wells are best suited for use in zones of high permeability. They are more expensive but can be 

used in more situations than wellpoint systems. 

Subsurface drains perform the same function as recovery wells and are more cost-effective for shallow 

contamination problems, particularly in strata with low or variable permeability. Drains may be preferred 

over recovery wells in situations where removal is required over a long time period. Subsurface drains 

provide more reliability if the contaminant plume is intercepted and removed. A major consideration with 

the installation of subsurface drains is that their cost increases greatly with depth. If the contaminant 

plume is found to be shallow and limited in area, subsurface drains may be more cost-effective and 

technically effective than recovery wells. 

Treatment Actions 

In situ Biological Treatment 

In situ (enhanced) biodegradation applies to soil and groundwater. This process option involves the 

biological transformation of organic contaminants into less harmful compounds. Most hydrocarbon 

compounds can be degraded by microbes, ultimately to carbon dioxide and water. Biodegradation by 

microorganisms is controlled by such environmental factors as temperature, pH, dissolved oxygen! Eh, 

salinity, nutrients, competing organisms, toxicity to organisms, and the concentrations of the organisms 

and compounds. In situ biodegradation systems vary considerably from site to site, but they typically 

contain provisions for microorganism, nutrient, and oxygen injection. Major ancillary equipment may 

include wells and barriers to control local groundwater flow and to isolate and facilitate microorganism 

activity. 

In situ biodegradation, under favorable conditions, can be a cost-effective and environmentally acceptal;>le 

remediation process option. The most significant benefit is that contaminated soils and pollutants do not 

have to be physically removed, which can significantly reduce cost and human health risk. The option 

is also attractive from an environmental perspective: the wastes are destroyed rather than transferred to 
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another part of the environment. Also, it is possible to biodegrade trace concentrations of contaminants 

under conditions of secondary utilization. If the concentration of a contaminant is very low, the organism 

may not get enough energy from oxidation of the contaminant substrate to supply maintenance 

requirements. Secondary utilization or cometabolism is a mechanism that allows cells to degrade trace 

contaminants when an abundant primary substrate provides sufficient energy to support the microbial 

culture. Bench- and pilot-scale tests would be required to confirm the feasibility of bioreclamation at the 

site. 

In situ Chemical Treatment 

Generally, in situ chemical treatment involves process options that immobilize, mobilize for extraction, or 

detoxify organic and inorganic contaminants. These process options can apply to soil or groundwater. 

In situ soil washing for extraction is discussed under In Situ Physical Treatment. 

In situ chemical treatment of soils or of the groundwater is potentially applicable as a pretreatment in 

conjunction with other remediation technologies. For example, pH adjustment of the groundwater might 

be necessary before biological treatment techniques are instituted. Site-specific conditions and 

contaminants determine the applicability of in situ chemical treatment. For groundwater that is 

contaminated with a variety of hazardous constituents, its effectiveness may be limited. Soil and 

groundwater pretreatment technology will be retained for use with other remediation technologies. 

Additional studies will better define its applicability. 

Immobilization is a process option that is designed to render contaminants insoluble and prevent them 

from leaching from the soil matrix and moving from the area of contamtoation. Immobilization methods 

include precipitation and polymerization. Precipitation primarily applies to dissolved metals and ions. 

Polymerization involves injection of a catalyst into a groundwater plume to cause polymerization of an 

organic monomer. 

In situ treatment of a leachate plume, using precipitation or polymerization techniques, has limited 

application. Problems associated with these techniques include: 

the need for numerous, closely spaced injection wells, even in coarse-grained 
deposits, because the action of precipitation or polymerization will lower hydraulic 
conductivities near injection wells, reducing treatment effectiveness; 

the possibility that contaminants will not be removed from the aquifer and some 
chemical reactions can be reversed, allowing contaminants to again migrate with 
groundwater flow; and 

injection of a potential groundwater pollutant or the formation of toxic 
by-products. 
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Therefore, before an in situ precipitation or polymerization technique can be applied at a hazardous waste 

site, thorough laboratory and pilot-scale testing should be conducted to determine deleterious effects and 

ensure complete precipitation or polymerization of the chemical compounds and nonreversal of chemical 

reactions. 

In situ detoxification Is a process option group that consists of techniques that destroy, degrade, or 

otherwise reduce the toxicity of contaminants and includes neutralization, hydrolysis, oxidation/reduction, 

and enzymatic degradation. The effectiveness of these methods is dependent on site-specific conditions 

and chemical contaminants. 

Neutralization involves injecting dilute acids or bases into the vadose zone or groundwater to adjust the 

pH. This pH adjustment can optimize the pH range as a pretreatment prior to in situ biodegradation, 

hydrolysis, oxidation, or reduction. It can also be used to neutralize groundwater following some other 

treatment process. 

Hydrolysis is an abiotic reaction involving the replacement of a group on an organic compound with a 

hydroxyl group from water. Hydrolysis can transform a complex hydrocarbon directly to a form more 

easily degraded, or it can assist in a sequence of biotic reactions. The rate of a hydrolytic reaction can 

be affected by temperature, pH, or the catalytic action of enzymes. A hydrolysis product may be more 

toxic than the existing compound; therefore, the pathways for reactions must be determined to ensure 

that toxic products are not produced. 

Oxidation and reduction reactions alter the oxidation state of a compound through loss or gain of 

electrons, respectively. Such reactions can decompose, detoxify, or solubilize organics. Oxidation may 

render organics more amenable to biological degradation. Chemical reduction, however, does not appear 

to be promising because there are currently no practical applications involving reduction of organic 

compounds. As with many of these chemical treatment process options, oxidation/reduction techniques 

are standard wastewater treatment approaches; their application as in situ treatment process options, 

though, Is unproven. There are a number of disadvantages to using oxidizing and reducing agents. The 

treatment compounds are nonspecific, which may result in degradation of nontargeted compounds. 

There Is also the potential, particularly with oxidation, for the formation of more toxic or more mobile 

degradation products. In addition, the introduction of these chemicals into the groundwater system may 

create a pollution problem in itself. As with soil flushing, it is uncertain whether adequate contact can be 

obtained with the contaminants in the plume. 

Degradation of organics with cell-free enzymes Is an innovative technology that holds potential as a 

possible in situ treatment technique. Purified enzyme extracts, harvested from microbial cells, are used 

to catalyze reactions involving the degradation of carbohydrates and proteins. 
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In situ Physical Treatment 

In situ fixation is a physical technique similar to a surface solidification/stabilization treatment system. 

Fixation would apply to both soil and groundwater media In the groundwater medium, fixation is 

achieved by precipitation of contaminants from groundwater. In the soil medium, the technique requires 

the injection of materials to bind the contaminants mechanically within a solidified matrix, or to bind the 

contaminants chemically to the soil matrix. This treatment option· would be difficult to apply to an 

unconfined leachate plume and has not been shown to be reliable with organic or petroleum-based 

contaminants. Thorough laboratory and pilot-scale testing should be conducted to determine the 

effectiveness of this process option. 

The in situ volatilization technique applies only to the contaminants in the unsaturated soil zone. In situ 

volatilization may not be effective at Mounct Plant because of the shallow depths to groundwater. 

Thorough laboratory and pilot-scale testing should be conducted to determine the effectiveness of this 

technique. This treatment option is also e9nsidered to be a collection action process option and was 

discussed under Vapor Extraction. 

Soil Washing 

The process is accomplished by using water or an aqueous chemical solution (i.e., water and surfactants 

or water and solvents) applied to the area of contamination, and pumping the extract to the surface for 

removal, recirculation, or on-plant treatment and reinjection. Groundwater extraction wells and infiltration 

galleries, injection wells, or other delivery methods are used. 

Site-specific conditions, such as soil type and geochemistry, control the efficiency and design of this 

technology for specific contaminants. It has the greatest potential for success on soils contaminated with 

only a few specific chemicals. For soils and sludges that are contaminated with a variety of hazardous 

materials, the effectiveness is limited and pretreatment or posttreatment may be necessary. The risks of 

SOil flushing systems include the potential for soil and groundwater contamination from the washing fluids 

and mobilization of contamination into the surrounding environment. These problems may be prevented 

by using biodegradable additives and maintaining hydraulic barriers. 

In situ soil washing and extraction and on-plant soil washing and extraction may be viable process 

options. Additional studies would be required to better define the applicability and effectiveness of soil 

washing as a primary treatment . 
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In situ Thermal Treatment 

In situ vitrification has been used for stabilizing transuranic contaminated wastes and is conceivably 

applicable to other hazardous wastes. While a viable process option, it is noted that this option is difficult 

to implement and requires proprietary expertise. Pilot-testing would also be required to test the 

leachability of vitrified soils. 

The in situ microwave radio-frequency (RF) heating process option involves laying a row of horizontal 

conductors on the surface of a landfill and exciting them with an RF generator through a matching 

network. This method appears very promising for certain situations, such as organic contamination of 

soils, although bench- and pilot-scale tests would be required to verify the effectiveness of in situ RF 

heating. 

On-Plant Soil Treatments 

Biological soil treatment (land farming) generally involves excavating contaminated soil and spreading it 

on the ground surface so that natural processes can destroy the contaminants. The natural destructive 

processes active in land farm treatment include volatilization, biodegradation, and photolysis. It has been 

widely used in the petroleum industry for petroleum-contaminated soils . 

Surface chemical soil treatments involve techniques that extract or detoxify contaminants in soils. These 

techniques are similar to those discussed under in situ treatments. 

Physical soil treatments involve solidification or stabilization and must be combined with a disposal option. 

Solidification and stabilization are similar processes utilized to improve material handling characteristics 

and reduce the potential for leachate generation. Solidification techniques generally refer to those 

pozalonic processes that result in a monolithic product. Stabilization is generally a chemical or physical 

attenuation and fiXation process that typically results in a dry soil-like product. If solidified/stabilized 

materials are to be backfilled on-site, their geotechnical characteristics will have to be determined, An 

additional option for radioactive or hazardous metals waste is gravimetric separation. This option 

separates the heavier elements to minimize the volume for disposal or to prepare it for further treatment. 

low-temperature thermal treatment involves the placement of excavated soil in a heated treatment 

chamber that warms the soil so that water vapor and organics are released. A sweep gas carries the 

volatilized materials through a secondary treatment that can include incineration or provisions for product 

recovery. low-temperature thermal treatment can be performed on the site, using a temporary/mobile 

• unit, or off the site at a stationary installation. A mobile, low-temperature, thermal treatment stripping 

system has been designed for stripping volatile organic chemicals and has been used to process 
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petroleum-contaminated soil. The system feeds solids with organic contamination by auger or pump to 

a rotary kiln and heats them to from 500" to 800" F in the presence of water. The organics are volatilized 

and then transported to an off-gas system by an inert nitrogen carrier gas. The mobile system is 

equipped with an off-gas handling system that uses a three-stage cooling and condensing train to 

condense organics of low, intermediate, and high volatility in a stepwise process. The carrier gas is 

reheated and recirculated to the rotary kiln. This system may be promising for mixed hazardous and 

radioactive wastes and PCB-contaminated soils. 

Incineration is effective because it can reduce the volume of waste and destroy organic contaminants. 

The incineration processes use high-temperature oxidation under controlled conditions to degrade a 

substance into by-products. While in situ vitrification is difficult to implement, the same thermal process 

could be applied to excavated soil with much greater control. The contaminated soils, or sludges, could 

be converted into a solid glassy matrix through melting by joule heating. This process option would 

require proper disposal of the waste matrix; pilot testing would be required to test the leachability of 

vitrified soils. Thermal process options require consideration of air pollution control equipment to prevent 

the release of undesirable products of incomplete combustion. 

On-Plant Seep Treatment 

The treatment of seep flows will by necessity be less complex than a groundwater treatment system. This 

is due to large fluctuations in flow rate due to peak storm water loads. Treatment may be as simple as 

sedimentation or enhanced biodegradation; or it may include an additional chemical or physicochemical 

treatment. Collection of seeps and transport to an on-plant groundwater treatment system may also be 

a viable option. 

On-Plant Groundwater Treatment 

Biological treatment of contaminated groundwater, such as an activated sludge treatment system, can be 

technically feasible. Because aqueous waste streams are so diverse in volume, type, and concentration 

of contaminants, a wide variety of common physical and/or chemical treatment processes can be applied 

to contaminated groundwater. Rarely will any one unit treatment process be sufficient for aqueous waste 

treatment Once the treated groundwater quality meets the appropriate water quality criteria, the effluent 

can be appropriately disposed of on-plant or off-plant. Most on-plant and off-plant treatment options will 

require permits or modifications to existing permits. On-plant disposal of treated water can involve 

reinjection of the water into the groundwater system . 
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Of special note are two emerging treatment options that could be considered uncommon compared to 

typical aqueous treatment processes. These two processes are ultraviolet photolysis with ozone 

enhancement, and high-energy radiolysis. 

In ultraviolet photolysis, ozone is produced in a generator and then is introduced into a photolysis 

contacting chamber, where it oxidizes chemicals such as chlorinated hydrocarbons, chlorinated aromatics, 

and pesticides. The oxidation of the organic compounds is improved by supplying a source of ultraviolet 

light in the contacting chamber while the contaminated water is being treated with the ozone. Bench- and 

pilot-scale testing would be necessary. This treatment system may also be considered as an alternative 

if used in conjunction with an air stripper to remove halogenated organic compounds with low Henry's 

Law constants. 

High-energy radiolysis has been shown in a pilot study to be effective in removing several halogenated 

hydrocarbons, including trichloroethane, from aqueous hazardous waste. Recent technological advances 

in electron generation and acceleration . have led to the development of high-powered electron 

accelerators capable of performing on an industrial scale. The influent stream falls over a weir and is shot 

with electrons. The water is ionized and forms hydroxyl radicals, aqueous electrons and hydrogen 

radicals. These products then react with organic compounds and cause them to decompose. The pilot 

study used a 1.5-millielectron volt variable current (0 to 50 milliamp) iron core transformer electron 

accelerator. The facility was capable of treating secondary chlorinated wastewater at a flow of 120 gallons 

per minute. At various radiation rates, 64 percent to greater than 99.9 percent of trichloroethane was 

removed from the waste stream (Cooper et ai. 1989). Although it is still in the research phase, 

high-energy radiolysis is a promising new technology with minimal offgas problems and high efficiency. 

Bench- and pilot-scale studies would be required to determine viability and efficiency under site-specific 

conditions. 

Thermal treatment process options for groundwater include vapor recompression/distillation, incineration, 

and wet or supercritical oxidation. Typically, these processes are applied to the treatment of concent~ated 

influent waste streams. Bench- and pilot-scale studies would be required to determine the applicability 

and effectiveness of any of these processes. 

Off-Plant Soil Treatment 

The only off-plant soil treatment technology process option under consideration involves the various 

incineration techniques. If local off-plant incinerators are commercially available, their use could be an 

effective alternative to setting up on-plant facilities. Appropriate permitting and regulatory requirements 

must be met. 
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Off-Plant Groundwater Treatment 

Off-plant groundwater treatment would involve discharge or transportation of the aqueous waste stream 

to Mound Plant wastewater treatment plant or a publicly owned treatment works (POTW). Assuming that 

pennitting and regulatory requirements are met, treatment would be perfonned by appropriate means at 

the facility. A POlW is usually operated by a municipality for the treatment of sewage and limited 

industrial waste. Wastewaters discharged to POlWs require pretreatment that can often be extensive in 

order for the facility to meet its NPDES permit conditions. Other factors that detennine the feasibility for 

POlW discharge include whether the facility has the capacity to handle the waste, whether accepting the 

waste will result in additional monitoring requirements or process changes at the POlW, and what the 

potential is for opposition in the community. 

Point-Of-Use Treatment 

Point-of-use treatment of contaminated groundwater prevents ingestion and secondary ingestion of 

contaminants by receptors. This process option does not address, however, the restoration of a 

groundwater source . 

Point-of-use treatment units are generally used for residential applications and may be implemented in 

the following configurations: 

line bypass, where separate faucets are provided for treated and untreated water; 

faucet-mounted, where all water passing through the faucet is treated; and 

whole house, where all water entering the house is treated (EPA 1985). 

Point-of-use treatment processes include activated carbon, activated alumina, reverse osmosis, ion 

exchange, distillation, ozonation, and ultraviolet irradiation. Activated carbon is the most widely used 

process; however, reverse osmosis and ion exchange are used when more stringent water quality 

requirements apply (EPA 1985). Activated carbon removes organic compounds including trichloroethane, 

1 ,2-trans-dichloroethene, vinyl chloride, benzene, ethylbenzene, and toluene, all of which were found in 

preliminary testing at Mound Plant OU-2. Reverse osmosis may be effective in removing these 

compounds if they are present in low concentrations, the waste stream has been pre-treated, and/or 

several ionic membranes are used in series. lon exchange can be used for the removal of organics 

(except benzene) in low concentrations. A combination adsorptive/demineralization system is most 

effective. These technologies would require bench- and pilot-scale tests to confirm the feasibility at the 

site . 
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• Selection of the appropriate units for the contaminants of concern, selection of the appropriate hydraulic 

capacity for the application, and provision for the appropriate criteria and schedules for maintaining the 

units are primary design considerations. Activated carbon units have the potential for excess bacterial 

growth, have short-lived effectiveness for some contaminants, and have the potential for desorption 

(release of contaminants) following the exhaustion of the activated carbon (EPA 1985). Reverse osmosis 

units are susceptible to chemical corrosion, fouling, and plugging. They may also be subject to excessive 

bacterial growth. The ion exchange process may experience a rapid exhaustion of resin in the ion 

exchange material and produce high regeneration costs. The process is also sensitive to the presence 

of suspended solids. 

A major limitation common to all point-of-use units is their reliance on the user. If the units are not 

properly installed, operated, and maintained, the desired treatment will not result or the accumulated 

contaminants may be released from the treatment unit after the treatment material is exhausted. Reliability 

of performance and the reliance on the user for maintenance does not ensure a continuously safe water 

supply. 

Disposal Actions 

• On-Plant and Off-Plant Soil Disposal 

• 

On-plant disposal of contaminated materials would include the construction of a secured landfill or 

above-ground vault. The landfill or vault would require a liner and cover system and compliance with 

RCRA standards and land disposal restrictions, as well as the applicable Ohio solid waste citing criteria 

The untreated and treated soil and treatment residuals could be placed in ~he on-plant landfill. This 

technology is well developed and proven. In addition to following. the RCRA design standards, 

post-closure care, maintenance, and leachate management would be required. On-plant disposal of 

untreated soil or groundwater is not preferred, and may not receive regulatory approval; however, this 

method may be feasible in some cases. Also, on-plant disposal of treated soil residues and groundwater 

is potentially applicable. 

Off-plant disposal involves the excavation of the contaminated materials and the transportation of the 

materials to an approved disposal site that meets applicable RCRA requirements and regulations. This 

remedial technology process option can be applied to untreated and treated soils and treatment residuals. 

The feasibility of off-plant disposal requires the knowledge of RCRA regulations (40 CFR Parts 261-265) 

and other. state and local government regulations. All wastes that are shipped off-plant must comply with 

RCRA manifest requirements under 40 CFR, Parts 262 and 263. The waste generator, or other 

responsible party when the generator is unknown, must comply with the RCRA manifest requirements and 
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with the applicable hazardous waste generator requirements under 40 CFR Part 262. Transport and 

disposal of radionuclides must consider and comply with all pertinent disposal and shipping ARARs. 

On-Plant and Off-Plant Groundwater Disposal 

Disposal methods for either treated or untreated groundwater, using evaporation ponds, deep-well 

injection, or spray irrigation, are usually applicable only for large volumes and low concentrations. In 

addition, deep wells may exist in media of low permeability. 

Treated water could be disposed of at the Mound Plant wastewater treatment plant or an off-plant POlW. 

Treatment must be extensive enough that the facility will meet its NPDES permit conditions. In addition, 

the facility must have the capacity to handle the waste. Waste acceptance may require additional 

monitoring requirements or process changes at the POlW, and the potential for opposition by the 

community must be considered (EPA 1988c). 

Treated water could be reinjected into the aquifer, on-plant or off-plant, using wells or an infiltration gallery. 

Treated water could also be reinjected upgradient of Mound Plant, which could help drive contaminated 

groundwater toward the extraction well. Injection wells are similar to recovery wells, although they may 

require more maintenance because their screens tend to clog. An infiltration gallery is a bed of permeable 

materials, such as gravel, that enhances the infiltration and percolation of treated water discharged on 

the surface of the bed. 

A final disposal option is piping and discharging the treated groundwater to the Great Miami River. 

Permits would be required for the pipeline rights-of-way and discharge to the river. 

3.4.6. Evaluation of Process Options 

The evaluation of process options is the fifth step of alternative development. The process options for 

each technology type are evaluated in detail in order to select one process, if possible, to represent ~ach 

technology type. This selection simplifies the subsequent development and evaluation of alternatives 

without limiting flexibility during remedial design. 

Process options are evaluated using the same criteria-effectiveness, implementability, and cost-that are 

used to screen alternatives prior to the detailed analysis. An important distinction is that these criteria are 

presently applied only to technologies and the general response actions they are intended to satisfy and 

not to the site as a whole. Furthermore, the evaluation should focus on effectiveness factors at this stage, 

with less effort directed at the implementability and cost evaluation. The evaluation of each criterion is 

further described as follows: 
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Effectiveness will rely more on how proven and reliable the process option is than 
on its ability to handle the estimated volumes of media; 

lmplementability includes both the technical and administrative feasibility of 
implementing a process option; and 

Cost analysis is performed on the basis of engineering judgement, and each 
process option is evaluated according to whether costs are high, medium, or low 
relative to other process options in the same technology type. 

As stated in the FFA, implementation of this step will be performed as part of the FS. This evaluation 

screening step requires additional site investigation data and, therefore, is premature for the scope of this 

work plan. 

3.4.7. Assembly of Alternatives 

In this stage of the FS, general response actions and the process options chosen to represent the various 

technology types are combined to form alternatives for each medium. To assemble alternatives, general 

response actions should be combined using different technology types, different volumes of media, and 

different areas of the Site. Often more than one general response action is applied to each medium. For 

example, alternatives for remediating surface soils will depend on the type and distribution of 

contaminants and may include incineration of soil from some areas and capping of the soil from others . 

Ultimately, a range of remedial alternatives should be developed that includes source control and 

groundwater response actions. To the extent that it is both possible and appropriate, the range of 

remedial alternatives should include the following: 

treatment options that eliminate, or minimize to the extent feasible, the need for 
long-term management. 

treatment options that reduce toxicity, mobility, or volume of wastes; 

options that meet the ARARs of federal and state laws; 

containment options that utilize little or no treatment; and 

the no-action alternative. 

Alternatives will be defined to provide sufficient quantitative information to allow differentiation among 

atiernatives with respect to effectiveness, implementability, and cost (EPA1988c). Parameters that often 

require additional refinement include the extent or volume of contaminated material and the subsequent 

relative scaling of major technology and process options to meet those volumes . 
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Alternatives for Mound Plant will initially be developed and assembled to meet a set of remedial action 

objectives for each medium of interest. This step will be planned after sufficient data are gathered to 

determine the nature and extent of contamination at Mound Plant OU-2. During alternative screening, the 

assembled alternatives should be evaluated to ensure that they protect human health and the 

environment from each potential pathway of concern at Mound Plant OU-2. Alternative screening is not 

required if aggressive technology screening is used and only a limited number of alternatives is 

developed. 

3.5. APPUCABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

This section identifies potential ARARs for the media of concern: soils, air, seeps, soils associated with 

seeps, and groundwater at Mound Plant OU-2 site. This analysis is part of the scoping process that 

provides input to the selection of sample analysis and detection limits. The potential ARARs are a 

preliminary list of the federal and state regulations that might be applied to influence investigation and 

remediation decisions at Mound site. A more detailed and focused list will be presented in the Remedial 

Investigation Report. Potential ARARs include Safe Drinking Water Act maximum contaminant levels 

(MCL.s), maximum contaminant level goals (MCLGs), and water quality criteria established under the Clean 

Water Act (CWA). Draft ARAR determinations will be prepared by the DOE. The EPA and the OEPA will 

review these determinations and make modifications as necessary. Potential ARARs' will be reviewed and 

revised throughout the RifFS process until a ROD is issued. 

Applicable requirements are those cleanup standards, standards of control, and other substantive 

requirements, criteria or limitations promulgated under federal environmental, state environmental, or 

facility siting laws that specifically address a hazardous substance, pollutant, contaminant, remedial action, 

location, or other circumstance at a CERCLA site. Only those state standards that are identified by a state 

in a timely manner and that are more stringent that federal requirements may be applicable. Relevant and 

appropriate requirements are those cleanup standards, standards of control, and other substantive 

requirements, criteria, or limitations promulgated under federal environmental, state environment, or facility 

siting laws that, while not •applicable" to a hazardous substance, pollutant, contaminant, remedial action, 

location, or other circumstance at a CERCLA site, address problems or situations sufficiently similar to 

those encountered at the CERCLA site that their use is well suited particular site. 

Compliance with other laws may be either •applicable" or •relevant and appropriate• but not both, based 

on those cleanup standards, standards of control, and other substantive environmental protection 

requirements, criteria, or limitations promulgated under federal or state law. Each evaluation of a potential 

ARAR will consist of a determination as to whether it is relevant and appropriate. The determination of 
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ARARs will progress from this site report, in which it is indicated that regulatory programs may impose 

requirements, to a determination of specific criteria and standards that will become part of the response 

objective. 

There are, in general, three different type of ARARs, although some requirements do not fit neatly into 

these categories. These include: chemical-specific, location-specific, and activity-specific ARARs. 

Chemical-specific ARARs are usually health or risk based numerical values or methodologies that establish 

concentrations or discharge limits for particulate chemicals. 

The results of a risk assessment are used in establishing cleanup goals that are health-based. The future 

carcinogenic risk or hazard index for all chemicals of concern in a medium is calculated in the risk 

assessment. As a starting point for setting cleanup goals, the risk calculations are developed using 

chemical-specific ARARs, then specified federal or state "to be considered" (TBC) values are used in the 

calculations. Example of this type of ARAR are RCRA maximum contaminant level goals, and water quality 

criteria developed under the Clean Water Act. Other non-promulgative values, such as reference doses, 

may be used in setting protective cleanup goals . 

Where no potential ARAR of the above type exists, or where ARARs are not sufficiently protective of 

human health and the environment, chemical-specific TBC values are used to establish cleanup targets. 

Location-specific ARARs, are restrictions placed on the concentration of hazardous substances or the 

conduct of activities because they occur in special locations. These may restrict or preclude certain 

remedial actions or may apply only to specific portions of a site area. RCRA location requirements and 

flood plain management restrictions are examples of this type of ARAR. These will be determined early 

in the RIIFS process. 

Activity-specific ARARs are requirements or limitations on actions. Examples of this type of ARAR are the 

RCRA Subtitle C requirements for hazardous waste management. Chemical-specific and location specific 

potential ARARs will be identified during the remedial investigation. As remedial alternatives are developed 

as part of the feasibility study, activity-specific ARARs will be identified. 

Chemicals identified at OU-2 potentially include inorganic chemicals, VOCs, SVOCs, and radionuclides. 

Potential chemical-specific ARARs/TBCs for Mound OU-2 are presented in Table 111.22. Usted below are 

the general chemical-specific and location-specific federal and state potential ARARs for OU-2 based on 

the regulatory standard and citation. These potential ARARs are based on current available information 

• and do not reflect the administrative discretion that may be exercised in the future by federal and state 

authorities. 
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• 

Parameter 

Nitrate 

Chromium (total) 

Tritium 

Uranium-233 

Plutonium-238 

Radon-222 

Actlnium-227 

Radium 226 

Radium 228 

Strontium 90 

Trichloroethene 

Tetrachloroethene 

Methylene chloride 

1,1,1-Trichloroethane 

• 
Table 111.22. Potential Chemlcal-5peclflc ARARa/TBCa for Mound Plant OU-2 

Groundwater Quality Standards 

Federal Staodards 

SDWA Maximum RCRA Subpart F RCRA SubpartS 
SDWA Maximum Contaminant Level Concentration Umit Corrective Action Levels 
Contaminant Level Goals ( 40 CFR § 264.94) ( 40 CFR § 264.500) 

(a) (a) (bXcXdXe) TBQ (f) 

10 mg/L 10 mg/L 

100 Jlg/L 100 Jlg/L 50J.Lg/L 

20,000 pCi/L 

20 Jlg/L; 30 pCi/L 0 pCi/L 

300 pCi/L OpCi/L 

20 pCi/L 0 pCi/L 

20 pCi/L OpCi/L 

8 pCi/L 

5 Jlg/L 0J,lg/L 

5 Jlg/L 0 Jlg/L 7E-04mg/L 

5 Jlg/L 0J,lg/L 5E-03 mg/L 

200J,lg/L 200J,lg/L 3E.OO mg/L 

• 
Environmental Radition 

Protection Standards 
( 40 CFR § 191.16) 

(g) 

15 pCi/L 
for Alpha emitters 

15 pCi/L 
for Alpha emitters 

15 pCi/L 
for Alpha emitters 

1,2-trans-Dichloroethene 100 Jlg/L 100 Jlg/L 

Toluene 

Chloroform 

Bromoform 

1000 Jlg/L 

lQO Jlg/L 

100 Jlg/L 
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Table 111.22. (Continued) 

FedHBI Standards 

SDWA Maximum RCRA Subpart F 
SDWA Maximum Contaminant Level Concentration Umit 
Contaminant Level Goals ( 40 CFR § 264.94) 

Parameter (a) (a) (b)(c)(d)(e) 

Benzene s ~giL 0 ~giL 

Ethyl benzene 700 J&g/1.. 700 ~giL 

Xylenes (total) 10,000 J&g/1.. 10,000 ~giL 

ARAR
TBC = 
SDWA = 
RCRA = 
mg/L = 
J&g/L = 
pCi/L = 

Applicable, relevant, and appropriate requirements. 
To be considered. 

(a) = 
(b) = 
(c) = 
(d) = 
(e) = 
(f) = 
(g) = 

Safe Drinking Water Act 
Resource Conservation and Recovery Act 
milligram per liter 
microgram per liter 
pico Curie per liter 
CFR 1990c 
CFR 1990a 
FR 1990a 
EPA 1989b 
EPA 1988a 
FR1990b 
CFR1990b 
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• 

Safe Drinking Water Act (SDWA) 

40 CFR 141.11 to 141.16, MCL values 

40 CFR 141.50, MCLG values 

Proposed MCL and MCLG values (me requirement) 

Clean Water Act (CWAl 

CWA 304, acute and chronic freshwater toxicity criterion 

CWA 304, Environmental Protection Agency (EPA) ambient water quality criteria 
for protection of human health aquatic organisms and drinking water standards 

CWA 304, EPA ambient water quality criteria for human health, adjusted for 
drinking water only 

CWA 304, pre-treatment standards for NPDES permitted discharges 

Health advisories for the EPA Office of Water (TBC requirement) 

Clean Air Act (CAA) 

40 CFR 50, National primary and secondary ambient air quality standards 

40 CFR 50, National emission standards for hazardous air pollutants 

40 CFR 61, Subparts H and G, National emission standards for hazardous air 
pollutants 

Environmental Radiation Protection Standards 

40 CFR 191 Subpart A, environmental standards for radiation doses received by 
members of the public as a result of the management and storage of spent 
nuclear fuel, high-level, or transuranic wastes at a Department of Energy (DOE) 
facility. 

40 CFR 191 Subpart B, environmental standards for disposal of radioactive 
materials released to the accessible environment as result of the disposal of 
spent nuclear, high-level, or transuranic wastes. 

40 CFR 192, Health and environmental protection standards for uranium and 
thorium mill tailings . 
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• 

Nuclear Regulatory Commission CNRC) 

10 CFR 20, concentration limits for radioactive material in water above natural 
background 

10 CFR 20, concentration limits for radioactive material in air above natural 
background 

10 CFR 61, NRC licensing requirements for land disposal of radioactive waste 

Toxic Substances Control Act (TSCA) 

40 CFR 761, polychlorinated biphenyls (PCBs) cleanup levels 

TSCA chemical advisories and the Agency for Toxic Substances and Disease 
Registry toxicological profiles (TBC requirement) 

Ohio Hazardous Waste Management Regulations 

' 

Ohio Administrative Code, Title 3745, 3745-51-01 to -07, -1 0, -11, -20 to -24, -30 
to-33, identification and listing of hazardous waste 

Ohio Administrative Code, Title 3745, 3745-59-94, MCL values 

Ohio Administrative Code 3745-31, requirements for wastewater treatment 
facilities 

Ohio Administrative Code 3745-81, establishes MCLs for gross alpha, beta, 
radium-226 and radium-228 

Ohio General Radiation Protection Standards 

Rule #3701-38-13, Section D, maximum permissible concentrations in air and 
water; includes naturally occurring radioactive materials 

Ohio Rules and Regulations for Public Water Systems 

Ohio Administrative Code, Title 3745, 3745-81, standards for public water 
systems: maximum contaminant levels, sampling and analytical requirements 

Ohio Water Quality Standards 

Ohio Administrative Code, Title 3745, 3745-1-01 through -07, standards for 
general water quality and surface waters 

Ohio Administrative Code 3745-1-32[c](9], standards for radioactive materials in 
receiving waters of the Ohio River 
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• 

Ohio General Provisions on Air Pollution Control 

Ohio Administrative Code, Title 37 45, 37 45-15-01 to -09, general standards for air 
emissions, contaminants, and pollution 

Ohio Administrative Code 3745-21-07, organic material emission control requiring 
best available technology (BA 1) 

Endangered Species Act 

50 CFR 200 and 402, action to conserve endangered species or threatened 
species and preserve their habitat 

Fish and Wildlife Conservation Act 

33 CFR 320 to 329, regulations of activities affecting waters of the U.S. and 
habitat protection standards 

Ohio Solid Waste Regulations 

Ohio Administrative Code 3745-27-07, regulates solid waste landfills above sole 
source aquifer 

Ohio Administrative Code 3745-27-01, contains the definition of a solid waste . 
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4. REMEDIAL INVESTIGATION RATIONALE 

This section Identifies the rationale tor the OU-2 AI scope of work and the approach to be followed during 

the AI data collection activities to expeditiously and cost~ectively fulfill the overall RVFS project 

objectives. The objectives of the Rl are to collect sufficient information about the site to define the nature 

and extent of contamination found in the OU-2 area; characterize the risks to human health and the 

environment posed by exposure to the various affected media; and support the data needs of the FS. 

The objective of the FS is to develop, evaluate, and identify the potential remedies that could effectively 

mitigate these risks to acceptable levels. 

4.1. WORK TO BE INCLUDED IN THE OU-2 REMEDIAL INVESTIGATION 

Section 3.1 of this work plan addresses all known and potential sources of contamination on the Main Hill. 

Each of the areas to be investigated during the OU-2 Rl field scope of work are discussed in detail in 

Section 3.2. The Rl will Include collecting samples of the site surface soils, subsurface soils or 

unconsolidated sediments, and groundwater as necessary to accomplish the established objectives. 

Current locations of potential source areas and data for associated potential contaminants of concern at 

these Identified sites obtained as the result of past investigations, were used in the scoping of the planned 

data collection activities. The specifics of the Rl field scope of work are discussed in Section 7. 

Investigation of the bedrock topography, the location of utility trenches, the integrity of sewers and 

pipelines, and a soil gas reconnaissance study will be initially conducted as Phase 1 of the Rl. This work 

focuses additional phases of Rl data collection activities toward collection of data needs specific to OU-2. 

The second phase of the OU-2 Rl will build on information obtained during Phase 1 as well as any recent 

data obtained through other operable unit activities. Phase 2 is a source investigation that will obtain data 

at/or near known or suspected sources of contaminants of concern. This phase will include surface and 

subsurface soil sampling and analysis program plus a known source area-specific investigation. of 

Monitoring Well 0034. A nonaqueous-phase petroleum product has been found on the water in this well. 

The purpose of this investigation is to determine if the petroleum was introduced into the well itself, or if 

the well is within a nonaqueous-phase contaminant plume originating from an unknown source. 

The third phase of the Rl will include studies to define the groundwater flow system on the Main Hill and 

to characterize, to the extent practical, the source of groundwater emanating from hillside seeps and 

building foundation drains. This phase of the Rl will involve some initial Phase 1 assessment evaluating 

the existing groundwater monitoring wells in the OU-2 area to better define the final scope for installing 

additional groundwater monitoring wells. The purposes of the monitoring well investigation are to collect 

groundwater samples for laboratory analysis, to collect data on the hydrogeologic properties of the 
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• unconsolidated sediments and the bedrock, and to collect data o.n the hydraulic head at different depths 

within the groundwater flow system. A dye tracer study is proposed to identify groundwater flow paths 

and velocities within the flow system and to indicate probable sources of the contamination found in the 

groundwater flowing from the hillside at seeps and foundation drains. 

4.2. AREAS TO BE EXCLUDED FROM THE OU-2 SCOPE OF WORK 

Several of the potential source areas discussed in Section 3.1 have been removed from the OU-2 Rl field 

scope of work. Investigation areas identified in Section 3.2 may be removed from or segregated from the 

OU-2 investigation If further evaluation of existing, or Mure data, indicate that removal or segregation is 

appropriate. Sites that are currently labelled as Category II and IV in Section 3.1 will not be investigated 

as part of the OU-2 Rl field scope of work. Where as, sites labelled as a Category I or Ill will be 

investigated as part of the Rl field scope of work. The Rl will not revisit sites where decommissioning and 

decontamination (D&D) work has been completed or is currently scheduled to start prior to April, 1995. 

The Rl will not Investigate areas where an IRA has been identified or another program O.e., AEA. CWA. 

RCRA) has responsibility for that particular site. The Rl work will coordinate with D&D and IRA activities 

to obtain data needed to prepare the Rl report. The investigation of OU-2 may also be modified where 

• data collection efforts of the OU-5 or OU-9 Rl would over1ap with the geographic boundaries of OU-2. 

• 

Work carried out at these over1apping areas will be monitored and coordinated with the data collection 

activities of the OU-2 Rl to assure that data collected is compatible and in accordance with AI data quality 

objectives (OQOs), and that the efforts are not duplicated. Further discussion of these separate 

investigations follows, and the efforts to coordinate data collection activities with other operable-unit Rls 

is discussed in Section 4.4. 

4.2.1. Completed and Vermed Decommission and Decontamination Sites 

Several D&D and verification sampling sites are located within the geographic boundaries of OU-2. The 

scope of the D&D program is limited to cleanup of radiological and nonradiological contamination from 

buildings, equipment, and soils. The O&D program does not address affected or potentially-affected 

groundwater. After cleanup of radiological contamination in soils is completed, and cleanup levels are 

verified, planned OU-2 activities will be limited to an investigation of groundwater, if a review of verification 

sampling results indicates that the data collected meets the OOOs established for OU-2 and that other 

potential contaminants of concern are not likely to be present. Additional confirmatory samples will be 

collected during the Rl if verification sampling results indicate the objectives established in the EPA 

guidance document "Methods for Evaluating the Attainment of Cleanup Standards, Volume I, Soils and 

Solid Medias" (EPA. 1989h) are not met. No further wor1< to characterize the radiological contamination 

of the soils at this site is contemplated. 
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• Data collection activities planned under this OU-2 Rl will be coordinated with past and ongoing D&D 

'"' activities to ensure that no duplication of effort occurs, and that the work planned for D&D sites is carried 

out consistent With the OU-2 Rl objectives (a further discussion of planned project coordination activities 

is In Section 4.4). Coordination will be effected through weekly review and monitoring of all OU-6 and 

D&D activities by the OU-2 project manager and senior staff. Updates and progress of these and other 

operable units are available through weekly reports and monthly FFA meetings. Attendance at monthly 

D&D program meetings has been done In the past and remains an option if more discussion Is warranted 

regarding an activity directly related to OU-2. Characterization of the presence or absence of groundwater 

contamination Within D&D areas will remain part of the OU-2 task. 

4.2.2. Potential Interim Remedial Action Areas 

The FFA specifically requires DOE to identify and implement IRAs where feasible and appropriate. The 

IRA process includes activities to better define and characterize the site if required, preparation of an 

Engineering Evaluation/Cost Analysis (EE/CA) Report, and implementation of the selected remedial 

alternative. IRAs can be initiated in the Rl process at any time when there is an actual or potential 

exposure to nearby human populations, animals or the food chain from hazardous substance or pollutants 

• or contaminants. Implementation of IRAs is consistent with the intent of EPA's proposed Superfund 

Accelerated Cleanup Model (SACM). 

•• 

A number of potential source areas within the OU-2 geographical boundary area are currently being 

evaluated under a separate task order to determine if implementation of IRAs are appropriate. Because 

existing source Q.e., soils) characterization has been limited to the radiological sampling associated with 

the 1982-85 Site Survey Project and the 1992 soil gas survey work, the majority of the areas being 

considered for potential IRAs will require minimal characterization. As specific areas are approved for 

inclusion In the IRA process, they will be segregated from the OU-2 Rl field work. The same OU-2 project 

team manager and technical staff will be involved in both Rl and IRA activities. This will assure accur:ate 

coordination of sampling and timely reporting of results. As data becomes available from the focused IRA 

site characterization work, the OU-2 investigation presented in this work plan will be modified appropriately 

to make the best use of the latest available information. All data collected during IRA activities will be 

utilized and evaluated in the Rl report. 

The following area is currently in the middle of the IRA process and the Draft Final EE/CA Report is due 

to the Agency on October 22 . 
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• 

B Building Solvent Storage Shed and Temporary Drum Storage Area- The 1992 
soil gas survey detected high concentrations of VOCs in this area VOC 
contaminated soil may be addressed through an IRA. 

The follow areas are currently being considered potential IRA candidates: 

OS Building Solvent Storage Shed - Based on historic use of solvents in the area, 
local soils may contain VOCs. Additional data is required to verify the presence 
ofVOCs. 

E Building Solvent Storage Shed -Although previously removed, U.S. EPA's 
comments on the OU-2 Preinvestigation Evaluation of Remedial Action 
Technologies (PERAT) indicate that the agency would like to see additional 
confirmatory sampling performed near the former site of the E Building Solvent 
Storage Sheet. Should this additional sampling indicate the presence of 
chemicals exceeding cleanup levels, the affected soils may be addressed via the . 
IRA process. 

Building 28 Solvent Storage Shed- Based on a low-level soil gas survey, VOC 
detections and historic use of solVents In the area, local soils may be addressed 
through an IRA if soil sampling Indicates the presence of excessive VOC 
concentrations. 

Powerhouse Fuel Oil Storage Tanks cranks 113-116) - Umited sampling 
performed as part of the ou..a scope of work indicated the presence of elevated 
extractable petroleum hydrocarbons in the surface soils surrounding the tanks, 
potentially from occurrence spills and overflows when filling the tanks. These 
soils may be remediated through the implementation of an IRA. 

G Building Gasoline Tanks cranks 202-204) -Although these tanks were already 
removed, there is little data to indicate whether the local soil was impacted or 
addressed during the tank removal. Should sampling indicate the presence of 
chemicals exceeding applicable limits in the soil in this area, an IRA may be 
appropriate. 

Radioloaical Survey Project Hot Soots - Sample points S0166, S0175, S0208, 
S0472, and S1092 were identified as hot spots during the radiological site survey 
project conducted from 1982-85. S0472 and S1092 appear to be related to a 
larger area of thorium contamination (Area 23); however, the remaining three hot 
spots locations appear to be relatively small, isolated areas of concern that may 
be appropriately handled through implementation of IRAs. 

Soil Gas Survey Project Hot Soots -Sample points 1053, 1067, 1072, 1074, 1076, 
1085, 1101, 1102, 1106, 1110, 1114, 1119, 1122, 1190, 1206, and 1227 were 
identified as hot spots during the soil gas survey project conducted in 1992. 
These points are scattered across the Main Hill at various locations; four locations 
near the visitors parking lot (11 01, 1102, 1106, and 111 0); three locations near 
HH Building (1114, 1119, and 1206); two locations near Building 28 (1053, and 
1190); one location near Building 79 (1122); one location near OS Building 
(1067); three locations near I Building (1072, 1074, 1227); one location close to 
Building 48 (1085); and one location near the SW Building (1076). These hot 
spot locations appear to be isolated areas of concern that may be appropriately 
handled through implementation of JRAs. 
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West Powerhouse PCB Contamination - Should additional PCB contaminated 
material be identified in this area during subsequent sampling episodes, an IRA 
may be applicable. 

Underground Sewer Unes - Leaking underground sewer and process lines may 
be the primary contributors to the groundwater contamination and the identified 
seeps. As leaking or abandoned lines are identified, they should be removed 
and/or repaired as quickly as possible. A general EEICA report can be prepared 
to allow relatively quick Implementation of interim remedial response actions when 
leaking lines are discovered. 

4.3. MIXED WASTE ISSUES 

Operable Unit 2 Includes Identified potential release sites which may contain both radioactive and 

nonradioactive contaminated soil. The potential for a variety of contaminants will require careful 

development of the sampling and analysis plan to characterize OU-2. In addition, the possibility of three 

waste types (radioactive, hazardous, and mixed) has an impact on the various remedial action process 

options for each medium. 

Mixed wastes are those that are both hazardous (as defined by RCRA) and radioactive. They fall under 

the jurisdiction of both the NRC and the EPA. These two agencies have not yet coordinated their efforts 

to regulate mixed wastes. As a result, their regulations are inconsistent and/or contradictory. Mound's 

mixed wastes are being stored in Building 23, awaiting disposition of the RCRA Part B permit application. 

Another viable option for mixed wastes disposal would be to transport the mixed waste to a permitted 

facility In Utah operated by Envirocare. 

Mound personnel are aware of the need. to minimize the amount of mixed wastes generated and have 

responded by carefully segregating hazardous and radioactive materials when possible. One operation 

that requires the generation of mixed waste is the analysis of environmental samples. Scintillation fluids 

used in tritium analyses are generally classified as hazardous materials and if the tritium concentration 

is greater than 50 J1CVI, the sample must also be classified as radioactive. In 1989, Mound generated 48 

gallons of radioactive scintillation vials. Several small containers of oil and solvents contaminated with 

radioactive materials were also collected in 1989. Due to the nature of OU-2 operations, a small amount 

of contaminated liquid is expected annually. 

Because there are no mixed waste disposal sites and none are likely to be opened in the near Mure, 

several DOE sites are developing facilities to treat their mixed wastes. Treatment generally means either 

destroying the hazardous components or converting them to a nonhazardous form in order that they may 

be disposed of as radioactive waste. Mound is developing a glass-producing furnace to incinerate 
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• organic compounds while trapping radioactive ash in molten glass. After it is cooled, the glass could be 

disposed of as radioactive waste. Plans are in progress for a· fully monitored trial bum in the glass 

furnace. This trial bum will be conducted in support of the RCRA Part B application for Mound site. 

• 

• 

4.4. COORDINATION WITH AND USE OF OTHER OPERABLE UNIT DATA 

4.4.1. OU-9 SHe-wide RIIFS 

This section summarizes the data to be collected during implementation of the OU-9 Site-wide RVFS that 

are directly applicable to the OU-2 Main Hill RVFS. OU-9 addresses potential contamination and 

contaminant transport both within and outside Mound Plant property. All data that are to be coflected 

during the OU-9 field investigation and that are applicable to the characterization of OU-2 were integrated 

into this work plan to avoid collection of redundant data 

SpecifiC aspects of the OU-9 Site-wide RVFS investigation that will be integrated and used to assist In 

characterizing of OU-2 include: 

Establishment of background concentrations of constituents in area soils and 
groundwater quality in the bedrock flow system. 

Borehole geophysical logging of monitoring wells within OU-2 for natural gamma 
ray response. Selected wells will also be investigated with borehole video, full 
wavetonn sonic, caliper, guard resistivity, neutron, gamma (density), borehole 
fluid resistivity and temperature, and borehole flowmeter (heat pulse log). 

Seismic refraction surveys falling within the geographic boundaries of OU-2. 

Mapping of bedrock exposures on a railroad cut on the w~-flank of Main Hill. 

The installation of continuous water level recorders to monitor groundwater levels 
In monitoring wells, piezometers, and the Great Miami River. 

The installation of bedrock monitoring wells within OU-2 and adjacent areas. 

Collection of monthly water levels. 

Collection of soil samples at and downslope from Main Hill Seeps. 

Collection of surface water and stream sediment data 

Collection of meteorological data 

Collection of ecological data 

Performance of well survey and development of well abandonment protocol. 
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-· Coordination Will be effected through weekly review and monitoring of all OU-9 activities by the OU-2 

project manager and senior staff. Updates and progress of these and other operable units are available 

through weekly reports and monthly FFA meetings. Additional technology and data transfer meetings 

have been held In the past and remains an option if more discussion is warranted regarding an activity 

directly related to OU-2. 

4.4.1.1. Establishment of Background 

One objective of the OU-9 Site-wide soils investigation is to define background chemical characteristics 

of soil series types found on and near Mound Plant Site. Other objectives of the OU-9 soil Investigation 

are discussed under the appropriate sections of this work plan. Determination of soil background 

characteristics for the Site Is Important for general assessment of contaminant fate and transport, remedial 

action designs, and the baseline risk asSessment. The mobility (fate and transport) of chemical 

constituents may be either enhanced or hindered by the natural chemical composition of native materials. 

Establishment of background conditions can be essential to the selection of an appropriate remedial 

• alternative for establishing both clean-up goals and for determining whether or not the natural composition 

of the native material will affect the remediation system. The baseline risk assessment will require the 

establishment of background so that naturally existing concentration of various analytes can be compared 

to the results for contaminated areas and any increased risks due to plant activities can be identified. 

Nine soil series, as classified by the Soil Conservation Service (SCS) have been identified at Mound Plant 

(SCS, 1976). Two of the nine soil series at Mound Plant as identified by the SCS are within the OU-2 

boundaries; they are described as follows: 

• 

Urban Land. Loamy Material - This soil is found on uplands and is under1ain by 
glacial till or limestone bedrock. The glacial till is loamy, but compact, surface 
runoff is mostly medium to rapid. This land has been developed for residential, 
business, or industrial use to the extent that most of the acreage is under roof 
and pavement. New construction sites on this land type are a potential source 
of silt pollution in nearby drainage ways. 

Fairmont Series Silty Clay Loam. 12 to 25% Slopes, Moderately Eroded- The 
Fairmont series consists of well-drained, dark-colored soils that formed in 
residuum weathered from thin-bedded limestone and clay shale bedrock. These 
soils form on slopes that are moderately steep to very steep. The primary use 
of these soils is for pastures and trees. The soils are in narrow bands around the 
sides of the hills and are under1ain by limestone bedrock. The surface layer is 
typically a three- to four- inch-thick, very dark grayish brown-and-olive silty clay. 
The surface layer typically over1ies interbedded limestone and calcareous clay 
shale bedrock. Fairmont soils have a low available-moisture content and 
moderately low permeability. Surface runoff is rapid, resulting from the sloped 
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topography. Fainnont soils have a shallow rooting depth and are neUtral-to
moderately alkaline. 

The Urban land series caps the top of Main Hill, and the Fainnont silty clay loam is found along Main Hill 

Outslopes. Considerable portions of the area occupied by the Urban Land series has been disturbed 

over the years by cut-and-fill operations that leveled Main Hill and by other construction activities. The 

Fairmont series is probably less disturbed, but may be covered in areas by soils and bedrock that were 

cut from Main Hill and redistributed. 

Representative soil samples will be collected as part of the OU-9 Site-wide RIIFS to establish soil matrix 

conditions for naturally-occurring soil types found at Mound Plant site. Initially, a total of six soil samples 

will be collected from three locations in the Fainnont silty clay loam. At each location, one sample will be 

collected at the surface (0 to 0.5 ft-bgs) (feet below ground surface), and one sample will be collected 

from the subsurface (1.5 to 2.0 ft-bgs). The OU-9 initial phase sample locations are illustrated in 

Figure 4.1. A second phase is planned, but the locations and number of soil samples have not yet been 

determined. The analytical parameter list Is provided In Table JV.1. These background data likely will be 

sufficient to characterize background conditions for soil samples collected from within the OU-2 Fairmont 

series. After review of the background data results, the need to collect additional samples to support the 

OU-2 RIIFS will be evaluated. 

The Urban Land series was excluded from the OU-9 Work Plan because it appears to be limited to the 

Main Hill Area, and an appropriate off-site Urban Land Series suitable for sampling reportedly does not 

exist. The OU-2 Rl will collect the necessary background soils data for the Main Hill as discussed in 

Section 7.5 of this work plan. The general strategy employed during the OU-2 Rl will be to attempt to 

identify areas on the Main Hill for background soil collection that are likely to be unaffected by site 

activities, If any such areas exist. If this effort is unsuccessful, additional attempts to identify an 

appropriate offsite area will be made. 

Groundwater 

Establishing background conditions for groundwater will include the collection of hydrogeologic and 

chemical data from wells that are hydraulically upgradient of the site. Wells installed into the bedrock flow 

system during the implementation of the OU-9 Site-wide RI/FS will be used as background wells for OU-2 

(Figure 4.2) .. Two proposed OU-9 wells (0331 and 0335) will make suitable background reference points, 

if either of these wells are found to be hydraulically upgradient of the site. If installed, three other potential 

OU-9 wells (0366, 0368, and 0369) may make suitable background monitoring points. The selection of 
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Table IV.1. Ust of Analytical Parameters OU·9 Background Soli CondHions 

TCL pesticides/PCBs 
TAL inorganics 
Bismuth 
Fluoride 
Total organic carbon 
Nitrate/nitrite 
Chloride 
pH 
Isotopic plutonium (238, 239, 240) 
Isotopic thorium (228, 230, 232) 
Isotopic uranium (234/235, 239) 
Strontium-90 
Tritium 
Gamma spectrometry 
Sulfate 

PCB - polychlorinated biphenyl 
TAL - Target Analyte Ust 
TCL - Target Compound Ust 

Source: DOE, 1991a, Table Vlll.12 
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Figure 4.2. OU-9 Proposed Location of Regional (Background) Monitoring Wells 
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the most appropriate background well(s) for OU-2 will be made after the groundwater potentiometric 

surface within bedrock has been evaluated. It is possible that recharge from leaking stonn sewers or 

water lines may cause a groundwater high beneath Main Hill, and thus, Main Hill may have no upgradient 

location. 

4.4.1.2. · Site Geology 

The OU-9 Site-wide Investigation will include compilations of stratigraphic and lithologic data Much of 

the work conducted under the OU-9 RI/FS will provide geologic information for OU-2. Geologic 

characteristics will be obtained through the following OU-9 activities: 

continuous coring; 
borehole geophysical logging; 
seismic refraction surveying; and 
bedrock exposures mapping. 

All of the these activities, with the exception of the seismic refraction surveying, are expected to provide 

geological infonnation within both the saturated and unsaturated zones of OU-2. Seismic refraction is 

expected to provide Information primarily within the unsaturated unconsolidated deposits and the 

uppermost (unsaturated) portion of bedrock within the OU-2 area 

Continuous Coring 

A continuous core will be collected from the deepest borehole at each location during implementation of 

the OU-9 RI/FS. Much of the geologic data will be collected during the hydrogeologic investigations and 

the Installation of additional monitoring wells. The stratigraphy or lithology of each core will be described 

and archived for future reference. Several of the OU-9 monitoring wells will be located within the 

boundaries of OU-2. The OU-9 core data will detail lithology, thickness, and fracture patterns. This 

information will be integrated into the OU-2 RI/FS data collection effort. The data collected from borings 

on the Main Hill under the OU-9 scope of work will not sufficiently characterize the geology beneath Main 

Hill. Additional borings will be installed during the OU-2 RI/FS as discussed in Sections 7.5 and 7.8 of 

this work plan. 

Borehole Geophysical loaqlng 

Natural gamma ray logging will be performed on several of the existing and proposed monitoring wells 

during the OU-9 Site-wide investigation. Logs from several wells will be pertinent to the investigation of 

Main Hill. The primary use of the natural gamma ray log as it pertains to the OU-2 investigation will be 
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• to identify the vertical distribution of shale and limestone layers. OU-9 data believed to be pertinent to 

the OU-2 Investigation will include all geophysical logging conducted on monitoring wells that are 

screened within bedrock. 

• 

Natural gamma ray logs have been collected from existing Wells 0113 and 0116, which were both located 

within OU-2 on Main Hill during the OU-9 investigation. These logs will be useful for providing lithologic 

infonnation beneath Main Hill. Existing bedrock Well 0121, which is located approximately 1,000 feet east 

of Main Hill, will also be logged using the natural gamma ray tool under the OU-9 Scope of Work. 

Natural gamma ray logging is proposed on six bedrock wells (0335, 0348, 0349, 0350, 0352. and 0355) 

planned for Installation during Implementation of the OU-9 Work Plan. Two of these wells (0348 and 

0349), which will be located on Main Hill, will be tested with a complete suite of geophysical logs. One 

well (0335) is to the west of Main Hill, and the remaining three (0355, 0352. and 0350) are to the south 

of Main Hill. All wells Installed during the OU-2 investigation will be tested with a complete suite of 

geophysical logs as discussed In Section 7.8.2 of this work plan. 

Seismic Refraction Survey 

A seismic retraction survey will be conducted under the OU-9 AI/FS scope of work to locate bedrock lows 

and channels that may provide preferential pathways for groundwater contaminant migration, and to 

locate the eastern edge of the BVA. Approximately 27,000 linear ft of seismic data will be collected during 

the OU-9 investigation. A maximum of nine of these lines (approximately 5,000 linear ft) will be collected 

within OU-2. Three of the nine lines are optional, to be included at the discretion of the supervising field 

geophysicist based on site conditions and a first-order analysis of subsurface geology. 

Previous seismic retraction lines, collected by Weston from June 19 to 24, 1989, are not near to the OU-2 

area, and none of the lines proposed under the OU-9 RIIFS investigate the center of the Main Hill (DOE, 

1990ij. Additional seismic refraction data will be required near the center portion of Main Hill to better 

characterize the bedrock topography. These additional seismic retraction lines are discussed in 

Section 7.1.3.1 of this work plan. 

Bedrock Exposure Mapping 

The OU-9 field program to characterize Site-wide groundwater flow also includes bedrock exposure 

• mapping on a railroad cut along the western flank. Ten vertical profiles will be collected along the 1,200 

ft-long railroad cut. Profiles will be mapped both in areas of known seep discharge and where seeps are 

absent. Measurement of shale and limestone bed thicknesses, presence or absence of linear features 
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• (fractures, joints, bedding surfaces), and their size, orientation, and presence or absence of fossils will be 

recorded. These data will be useful for stratigraphic correlation with borehole data, cores, and 

geophysical logs. The need for additional stratigraphic sections to support OU-2 activities will be 

evaluated after integrating the data from the 10 OU-9 sections. 

• 

4.4.1.3. Groundwater Flow and Chemistry 

OU-9 will address the hydrologic environment of the entire Mound Plant. OU-2 will define the nature and 

extent of contamination found migrating offsite from OU-2 in coordination with the off-site investigation 

being conducted under OU-9. Much of the OU-9 groundwater investigation is directly applicable to the 

OU-2 RI/FS. The OU-9 RI/FS Work Plan calls for installing 43 to 51 new monitoring wells. Some of these 

new monitoring wells will provide lithologic data, flow characteristics, and groundwater chemical quality 

within OU-2. Other wells potentially will provide valuable insight into the hydrogeologic interaction and 

impact of contaminants from Main Hill to surrounding areas. In addition to the monitoring wells, four of 

13 piezometers that will be Installed during·implementation of the OU-9 RI/FS will be used to assist in 

interpreting groundwater interaction between the Main Hill and the tributary valley aquifer. All groundwater 

wells Installed during the OU-9 RI/FS are to be sampled twice within four to six months of installation for 

the parameters listed In Table IV.2. 

Bedrock System 

All groundwater wells installed into bedrock during the OU-9 Ri/FS are anticipated to be useful in 

supplementing the understanding of flow within bedrock beneath Main Hill. Groundwater flow 

measurements and chemical data collected from OU-9 wells will be integrated with the OU-2 RVFS data 

The OU-9 investigation includes the installation of six deep monitoring wells (0355, 0348, 0349, 0350, 

0352, and 0355) into bedrock to a screened depth of approximately 680 ft-msl (corresponding to the stage 

for the Great Miami River). Two of these deep wells (0348 and 0349) will be located within OU-2. . 

Additionally, 12 monitoring wells will be installed into shallow bedrock during the OU-9 RI/FS. Of these 

12. three monitoring wells (0322, 0323, and 0324) will be particularly useful for evaluating 1) groundwater 

flow from Main Hill to adjacent areas; and 2) the lateral extent of groundwater contamination. Well 0322 

will be located near Building 61, and Wells 0323 and 0324 will be installed on the south slope of Main Hill 

behind the WD Building. 

• The number and location of monitoring wells installed under the OU-9 scope of work will not be sufficient 

to characterize groundwater flow and qualify within OU-2. Additional bedrock groundwater monitoring 

wells will be installed during the OU-2 RI/FS as discussed in Section 7.8 of this work plan. 
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Table IV.2. Ust of Analytical Parameters OU-9 Hydrogeology and 
Groundwater Investigation Sampling 

VOCs 
Semivolatile organic compounds 
TAL lnorganlcs 
Bismuth 
Fluoride 
USATHAMA-Iisted explosives (on plant locations only) 
TCL pesticides/PCBs 
Isotopic plutonium (238, 239, 240) 
Isotopic thorium (228, 230, 232) 
Isotopic uranium (234/235, 239) 
Strontium-90 
Tritium 
Gamma spectrometry 
Nitrate/nitrite 
Sulfate 
Chloride 
Total organic carbon 

PCB - polychlorinated biphenyl 
TAL - Target Analyte Ust 
TCL -Target Compound Ust 
USATHAMA- U.S. Army Toxic and Hazardous Materials Agency 
VOC - volatile organic compound 

Source: DOE, 1991a, Table Vl.17 
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• Continuous Monhorlng 

Water level recorders will be installed during the OU-9 investigation at 13 wells or piezometers. Water 

levels in bedrock wells (deep Well 0355 and existing shallow well 0120) on Main Hill will be continuously 

monitored. These data will be useful for evaluating how water levels fluctuate seasonally and with 

precipitation on the Main Hill. Additional monitoring points will be required during implementation of the 

OU-2 RVFS to supplement these data The details of additional data collection are discussed in 

Section 7.9.1 of the work plan. 

4.4.1.4. Soli Sampling - Main Hill Seeps 

A soil sampling program to characterize possible soil contamination at Main Hill Seeps will be conducted 

under the OU-9 scope of work. Three soil samples will be collected at each of the eight Main Hill Seeps. 

The final sample locations will be selected by the field team based on observations made at the seep. 

The general strategy outlined in the OU-9 Work Plan is to designate one sample location at the seep, one 

sample location 1 o feet downslope from the seep, and one sample location 20 feet downslope from the 

• seep. At each sample location, soil samples will be collected at the surface (0 to 0.5 ft-bgs), at 1.5 to 

2.0 ft-bgs, and at 3.5 to 4.0 ft-bgs. The soil samples will be submitted to the analytical laboratory for 

analysis of the parameters listed in Table IV.3. One sample for geotechnical and mineralogical analysis 

will also be collected at each seep location. 

The soil sample data for Main Hill Seeps collected under the OU-9 scope of work will be integrated into 

the OU-2 RVFS. Additional soil sampling is recommended under the OU-2 scope of work as outlined in 

Section 7.5 of this work plan. 

4.4.1.5. Surface Water and Stream Sediments 

The OU-9 Site-wide investigation will address subwatersheds 1 through 5 (Figure 4.3) within the plant, the 

transport of surface water and sediments out of the plant, regional effects of redistribution of airborne 

deposits into ponds and streams, and effects of plant outfalls on the Great Miami River. Surface water 

and sediment sampling will be conducted twice during the OU-9 investigation: Once during high flow 

conditions Qn ApriQ, and once during low-flow conditions On October). 

• The Site-wide surface water investigation includes impoundments, streams, ditches, drains; swamps, and 

channels. Most of the surface water generated at Mound Plant, which includes rainfall runoff, snow melt 

runoff, and some single pass cooling water, is routed through four major features of the storm water 
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Table IV.3. Ust of Analytical Parameters - Main Hill Seeps Soli Investigation 

VOCs 
Semivolatile organic compounds 
TAL inorganics 
TAL lnorganics (dissolved in water) 
Bismuth 
Fluoride 
TCL pesticides/PCBs 
Isotopic plutonium (238, 239, 240) 
Isotopic thorium (228, 230, 232) 
Isotopic uranium (234/235, 239) 
Strontium-90 
Tritium 
Gamma spectrometry 
Nitrate/nitrite 
Chloride 
Sulfate 
Total organic carbon 

PCB - polychlorinated biphenyl 
TAL- Target Analyte Ust 
TCL- Target Compound Ust 
VOC - volatile organic compound 

Source: DOE, 1991a, Table Vlll.13 
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retention and discharge system (SRDS). The SRDS includes the asphalt-lined pond, the plant drainage 

ditch, the retention basins and connected weir basins, and the overflow pond. Sediment contamination 

and transport occur from erosion of surficially-contaminated soils by surface waters. 

OU-2 falls within Subwatersheds 1, 4, and 5 (Figure 4.3). Subwatershed Slargely collects water from the 

parking lot and roads along the Main Plant entrance. The water from Subwatershed 5 is routed to the 

north. The ~ntral portion of Main Hill primarily falls within Subwatershed 4. Subwatershed 4 drains to 

the west where most of the water is routed to NPDES Outfall 001 (Figure 4.3). During high flow 

events, water collecting and discharging through Outfall 001 rises and a bypass culvert diverts some of 

the water to Outfall 002. Some runoff from Subwatershed 4 Is believed to flow down the northwest side 

of Main Hill along a steep Hillside where it ponds at the base of the hill. Subwatershed 1 drains the 

southern and eastern portion of Main Hill. Stormwater runoff is routed to the ditch, retention basins, and 

overflow pond before being released to through NPDES Outfall 002. 

As part of the OU-9 RI/FS, a field survey to ·locate runoff drainages, catchments, and seeps is planned 

for each subwatershed. OU-9 will identify and map the following information for each drainage or pond: 

path of each drainage to its discharge point or pond location; 

drainage, pond, or seep location; 

aerial extent and thickness of sediment deposition, and potential infiltration along 
the length of each drainage or pond; 

PID Field screening results for VOCs; and 

Results of field screening with a field instrument for the detection of low energy 
radiation (FIDLER) 

All data collected under the OU-9 RIIFS within Subwatersheds 1, 4, and 5 will be evaluated for OU-2. The 

potential need to collect supplemental surface drainage data is addressed in Section 7.2.2 of this Viork 

plan. 

4.4.1.6. Meteorology 

The goal of the OU-9 RI/FS meteorological and air quality investigation is to characterize the 

meteorological conditions at the Site in order to evaluate atmospheric contaminant transport, Contaminant 

dispersion, and potential areas of contaminant deposition . 
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• Meteorology 
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Mound Plant is currently operating two on-site meteorological stations that are designed to measure wind 

speed, direction, temperature, precipitation, and relative humidity. Conditions of atmospheric stability are 

calculated from the standard deviation of wind speed and direction. The OU-9 Site-wide RI/FS will 

supplement data from the on-site meteorological stations. The following data will be collected under the 

OU-9 Site-wide scope of work to gather data required for dispersion model input: 

ambient air temperature; 
transport wind speed and direction at 10 meters; 
standard deviation of the vertical wind direction over a one-hour period; 
standard deviation of the vertical wind speed fluctuations over a one-hour period; 
average horizontal wind speed for a one-hour period; 
wind speed and direction at ground level and stack height (approximately 50 · 
meters) and bi-level temperatures; and 
one full year of meteorological monitoring from both on-site towers. 

All meteorological data collected during the OU-9 RifFS will be evaluated for applicability to OU-2. Of the 

existing or proposed measurement data, precipitation is expected to be the most applicable to the OU-2 

investigation. In addition to these data, on-site measurements of barometric pressure will also be required 

for OU-2 as discussed in Section 7.9.1 of this work plan. 

Air Quality 

Mound Plant has an extensive air monitoring program in place that provides data for the assessment of 

radioactive and nonradioactive emissions from the plant. Annual environmental air quality monitoring 

reports have been published each year since 1975. According to the data collected by previous 

investigations, the preliminary assessment of impact related to air emissions from Mound Plant is 

considered to be small to negligible (EG&G 1989; DOE 1979). The existing OU-9 air quality monitoring 

network will measure total plant emissions. 

The OU-9 air quality investigation will be phased to provide data for the potential contamination, 

measurements of contamination levels, dispersion characteristics, and need for monitoring. Under OU-9, 

the air quality investigation will focus on the ER program sites and their potential for air quality 

degradation. These investigations will provide data for risk assessment needs and will characterize 

pathways across the site. The OU-9 air quality monitoring will include the following: 

determine the presence or absence and the rate and amount of release of 
chemical and radiological contaminants from the ER program; 
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characterize the chemical, radiological and physical composition of any 
contaminants released; 

detennine the dispersion characteristics of any contaminants measured; 

detennine the need for local or regional air quality monitoring; 

detennine the appropriate use of existing stations within the monitoring network; 

detennine the specifications for any new stations that may be required; and 

establish monitoring stations as appropriate. 

The OU-9 air investigation will consist of three phases: 

Phase I will consist of compilation of the ER Program potential release sites, the. 
contaminants expected at these release sites, and any existing contaminant 
concentration data The end result of Phase I will be a sampling and analysis plan 
outlining the strategy to analyze point source contaminants. 

Phase II will be implementation of the sampling plan developed under Phase I. 
Data collected during Phase II will be evaluated using an atmospheric dispersion 
model that will predict where the measured contaminants should be monitored. 
The end result of Phase II will consist of a report that will plan the installation of 
any additional sampling equipment that will need to be installed, either at existing 
or new locations. 

Phase Ill will implement the monitoring program, if necessary. 

Depending on the findings of the OU-9 investigation, additional air monitoring may be required for the 

characterization of OU-2, however, none is currently planned. 

4.4.1.7. Ecology 

An ecological assessment of the Sites' terrestrial and aquatic flora and fauna is being conducted under 

the OU-9 RIIFS scope of work. No significant additional ecological data will be collected during the OU-2 

RI/FS, because there is no aquatic environment within OU-2, and the area is largely paved or covered with 

buildings that limit the presence of terrestrial flora and fauna A limited terrestrial survey will be perfonned 

as discussed in Section 3.3. All OU-2 ecological data requirements will be satisfied primarily through the 

OU-9 RIIFS Scope of Work . 
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• 4.4.1.8. Well Survey 

• 

• 

All existing wells will be resurveyed at the same time under the OU-9 scope of work to correct known data 

errors. The OU-9 survey data will be integrated into the OU-2 RI/FS. Additional OU-2 well survey activities 

may be required as discussed In Section 7.4. 

4.4.1.9. Well Abandonment 

Under the OU-9 Scope of Work, a plan will be developed to evaluate all older wells, and a procedure will 

be developed for abandoning of those wells that are inappropriate for use in the ER program. 

Construction considerations for wells used in the program include the casing material, the length of the 

screens, the number of stratigraphic Intervals screened, and whether or not wells are screened below the 

water table. Abandonment procedures will include drilling out the well and removal of the gravel pack to 

ensure no cross contamination Is possible between stratigraphic intervals. The need to abandon old wells 

within OU-2 Is addressed In Section 7.4 of this work plan. 

4.4.2. OU-5 

OU-5 borders OU-2 to the south and occupies the SM/PP Hill, the New Property, and the Tributary Valley. 

The scope of the OU-5 investigation Includes determining the nature and extent of radiological and non

radioactive chemical contamination in the OU-5 soils. Groundwater within OU-5 will be addressed if OU-5 

soils are identified as sources of groundwater contamination. 

The current working draft of the OU-5 Work Plan has not identified the locations of soil samples or 

monitoring wells (DOE, 1993a). The applicability of data that will be collected within OU-5 will be 

evaluated after sample locations are made available; however, soil and groundwater data collected from 

the Tributary Valley adjacent to OU-2 are expected to provide the most useful information .for 

characterizing potential contaminant discharges from the Main Hill. Because locations of groundwater 

wells have not been identified under OU-5, Section 7.8.1.2 of this work plan discusses proposed locations 

for wells in OU-2, but these locations may be amended depending on the locations of any wells placed 

in the OU-5 adjacent area 

Coordination will be effected through weekly review and monitoring of all OU-5 activities by the OU-2 

project manager and senior staff. Updates and progress of these and other operable units are available 

through weekly reports and monthly FFA meetings. Additional technology and data transfer meetings 

have been held in the past and remains an option if more discussion is warranted regarding an activity 

directly related to OU-2. 
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• 4.4.3. OU-6 

• 

• 

OU-6 includes the verification of sites under the management of the Decontamination and 

Decommissioning (D&D) Program. The scope of OU-6 includes verification of cleanup (hazardous, 

radioactive, or mixed waste) after soil is removed. The ER program will address non-radiological 

contaminants at these locations. Several 0&0 Program sites fall within the geographic boundaries of 

OU-2. These sites have been classified as a Category Ill or IV according to the criteria discussed in 

Section 3.1. Basically, a O&D site classified as a Category Ill will be investigated as part of the Rl field 

scope of work. Whereas a D&D site classified as a Category IV has been identified as an area scheduled 

for work prior to April, 1995 and will not be investigated as part of the Rl field scope of work. Coordination 

with the 0&0 Program will occur in order to not duplicate sampling efforts and to obtain infonnation for 

the Rl report. 

All 0&0 sites falling within the OU-2 boundaries that indicate past radiological or chemical contamination 

from previous investigations of soils, sediments, groundwater, or surface water will be evaluated during 

the OU-2 RI/FS. The data needs for each of these environmental media is discussed in Section 7 of this 

work plan . 

Coordination will be effected through weekly review and monitoring of all OU-6 and D&D activities by the 

OU-2 project manager and senior staff. Updates and progress of these and other operable units are 

available through weekly reports and monthly FFA meetings. Attendance at monthly 0&0 program 

meetings has been done in the past and remains an option if more discussion is warranted regarding an 

activity directly related to OU-2. Characterization of the presence or absence of groundwater 

contaminatil?fl within 0&0 areas will remain part of the OU-2 task . 
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5. OPERABLE UNIT 2 DATA NEED~ 

The primary focus of the OU-2 RifFS is to determine the affect of potential releases of contaminants to 

groundwater, specifically where groundwater flows from the Main Hill at the Hillside Seeps and from 

foundation drains. The OU-2 RVFS will also address the potential for occurrence of adverse effects to 

human health or ecological receptors for chemicals in environmental media in areas where releases may 

not influence groundwater. Data requirements have been identified from the site conceptual model, for 

(1) site characterization purposes, for (2) assessing the risks posed by chemicals at the site on human 

health and the environment, and (3) for evaluating potential site remedies during the feasibility study. 

5.1. SITE CHARACTERIZATION 

The Rl must provide sufficient data to refine the conceptual site model with respect to the movement of 

groundwater in the unconsolidated sediments and within the bedrock under the OU-2 area This will 

require that the OU-2 Rl collect data to evaluate those site characteristics which could affect groundwater 

flow including: 

The configuration of the bedrock surface on the Main Hill, the thickness of the 
unconsolidated sediments, the thickness and physical characteristics of fill 
material, and the depth to which the bedrock has been removed. 

The location and depths ot utility trenches, building foundations and footings, 
elevator shafts, and any other subsurface cultural features which could provide 
preferential pathways for the movement of groundwater and effluent rate of 
leakage. 

Physical characteristics (primary and secondary porosity, permeability, 
anisotropy) of the fills and reworked sediments, the shales and limestones and 
how these characteristics vary with depth. 

Nature of preferential flow paths as expressed in seeps and drains. 

Evaluation of potentiometric head distribution both horizontally and vertically. 

This data will be correlated with the overall site hydrogeologic data obtained from OU-9 activities. 

Data also must be collected during the OU-2 Rl to document the nature and extent of contaminant release 

from specific sources within OU-2 and the particular contaminants associated with the individual sources. 

The location of specific sources with respect to the physical characteristics of the unconsolidated 

sediments underlying the site, the underlying cultural disturbances, and potential migration pathways from 

the source area will be important factors in determining how contamination may migrate from the source. 

Information regarding the source such as the possible duration of the release, the specific constituents 
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• which may have been released, and the concentration of the constituents at the time of release are also . 

significant factors in determining how and to what extent the contamination may have migrated. 

The results of the source characterization study along with data regarding the physical characteristics of 

the area will be used jointly to direct data collection to determine the extent of contamination both areally 

and vertically in the site groundwater and soils, and in the surface water (storm drainage) and in 

sediments. 

5.1.1. ConstHuents of Concern 

Existing information about constituents of concern potentially identified in OU-2 areas was obtained from 

existing data on the nature and extent of contamination and from information on sources evaluated during 

the scoping of the RifFS Work Plan. Based on these data, the preliminary constituents of concern may 

include volatile and semi-volatile organic compounds, inorganics, radiologicals, polychlorinated biphenyls 

(PCBs), and explosive compounds. Samples will be analyzed for various combinations of these 

parameters as discussed later in Section 7. 

• In the chromium trench (Area F), hexavalent chromium analysis is required in addition to total chromium 

analysis. Hexavalent chromium analysis is especially relevant for risk assessment since hexavalent 

chromium is considered a inhalation carcinogen by the USEPA while trivalent chromium is not. 

• 

5.2. RISK ASSESSMENT 

The objective of the risk assessment is to evaluate the potential impacts of constituents of concern at the 

site on human health and the environment. Risk assessment provides a quantitative (numericaQ 

framework for achieving this goal. If significant risks to human health or the environment are calculated 

to exist as a result of constituent presence at a particular site, the extent and limits of necessary 

remediation may be accurately defined by risk assessment. 

Risk assessment data needs are determined based on potential constituents of concern, potentially 

affected media at the site and identified potential exposure scenarios. The following subsections outline 

exposure pathways to be evaluated and describe how the proposed sampling relates to defined exposure 

, scenarios . 
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• 5.2.1. Potential Exposure Scenarios 

• 

• 

Current use of the facility involves potential exposure for facility workers, visitors and offsite residents. The 

exposure media of potential concern include surface and subsurface soil, groundwater, surface seep 

water and soils associated with seeps. 

Because OU-2 is an active functioning facility, risk assessment consideration of its future use is pivotal 

to remedial decision-making. Future uses appropriate for OU-2 include continuation of the current 

activities or other industriaVcommercial functions and involve risk evaluations for future 

industriaVcommercial workers. The following sampling requirements are presented for each environmental 

medium: 

5.2.2. Risk Assessment Data Needs by Media 

Surface Soil - Chemicals present in surface soil {0 to 6 inches in depth) are 
relevant to exposure pathways such as ingestion, dermal contact, and direct 
radiation. Therefore, surface soil samples from unpaved areas of OU-2 are 
required for risk assessment. Surface soils should be investigated in areas in 
which chemicals or radioisotopes have been previously detected in soils or where 
they are likely to be present. Particle size distribution should be evaluated for 1 o 
to 20% of samples in surface soils since this is critical for evaluating the fraction 
of soils available for airborne mobilization, inhalation and absorption. In addition, 
the soils in the vicinity of the OU-2 seeps may contain constituents which have 
been released from emerging groundwater. It is recommended that these soils 
be evaluated for constituents detected in groundwater as well as soil. 

Subsurface Soil/Unconsolidated Sediments - Soil organic matter content and soil 
moisture content should be evaluated for 1 0 to 20% of the soil samples collected 
greater than 6 inches in depth. This is critical for evaluating the potential for 
volatilization of organic compounds. Subsurface soils are a concern for exposure 
pathways including potential non-remedial construction activity and for the 
potential to leach to groundwater. 

Groundwater -The use of groundwater as potable water could result in exposure 
through ingestion. Receptors for this pathway potentially include current and 
future industrial/commercial workers and offsite residents. In addition, current 
and future industrial/commercial workers may contact groundwater dermally as 
production well water used for industrial operations. A review of the existing 
monitoring well data suggests that it may be necessary for the existing wells to 
be resurveyed and resampled in order to provide the most current data 

Seeps - Offsite residents, current, or future industrial/commercial workers may 
potentially ingest or have dermal contact with surface water from seeps during 
their activities. This contact would be expected to occur infrequently and be of 
limited extent. However, this scenario should be addressed in the risk 
assessment. Each seep should be sampled concurrently as part of the 
groundwater monitoring program. It may be possible to predict constituent 
migration through comparison of the data from each medium. Seeps as well as 
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groundwater should be sampled because exposure pathways and conditions for 
groundwater and seeps are different. 

5.2.3. Ecological Risk Assessment Data Needs 

The data needs for ecological risk assessment will generally be addressed by satisfying data needs for 

other aspects of the OU-2 project. The overall site-wide ecological risk assessment will be performed 

under OU-9. Data obtained for OU-2 will be made available to the OU-2 project team for use as needed. 

While many ecological risk assessment issues and approaches differ from those associated with human 

health risk assessment, such as selection of chemicals of concern, the data for these chemicals will be 

acquired in the process of collecting data for other purposes. After development of an ecological risk 

assessment for OU-2 using the site data, it may be necessary to conduct field ecological work to verify 

the results obtained from that assessment. This determination will be deferred until that assessment has 

been completed. 

5.3. EVALUATION OF REMEDIAL ALTERNATIVES 

The Rl must collect sufficient data to support the evaluation of potential remedial technologies, process 

options, and alternatives presented in Section 3.4. These data will be collected primarily during the 

Phase 2, Source Confirmation Investigation, and Phase 3, Nature and Extent Investigation. 

Due to the limited available data, it is impossible at this time to assign probable remedial alternatives to 

specific areas of concern with the OU-2 geographic boundaries. To maintain a cost-effective investigative 

approach and avoid collecting unnecessary data, only data generally pertaining to most of the potential 

alternatives will be collected during Phase 2 operations. The proposed data requirements are indicated 

in Table V.1. 

Completing Phase 1 and Phase 2 Rl work will provide a better understanding of the site concerns _and 

will allow a more detailed review of potential remedial alternatives for specific areas of concern. At that 

time, additional data needs pertaining to specific potential remedial alternatives will be proposed for the 

various OU-2 potential source areas, ground water, and seeps. An example of data types that may_ be 

required in the Phase 3 investigation are indicated in Table V.2. This table will be expanded to include 

all important parameters pertaining to applicable technologies upon completion of the Phase 2 work and 

will be used to guide sampling requirements during the Phase 3 investigative work. The Phase 3 work 

will be documented and presented as an addendum to the Rl work plan currently approved at that time . 
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Table V.1. Data Needs for Evaluation of Remedial Alternatives 

Media 

Soil 

Soil 

SoiVGroundwater 

Soil 

Soil 

Groundwater/Seeps 
/Soils 

Groundwater/Seeps 

Groundwater/Seeps 

Soil, Groundwater, 
Seeps 
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Sample Parameter Rationale 

Bulk Density General measurement to correlate volume to 
weight of material. Useful in evaluation 
excavation and materials handling. 

Moisture Content/Liquid Moisture content is important for any 
Paint Filter materials handling options. Free liquids test 

(Paint Filter) is required prior to landfill 
options. 

Permeability and Porosity Both saturated and unsaturated permeability 
and porosity are important for modeling fate 
and transport mechanisms and evaluating In-
situ treatment options. 

Total Organic Carbon Important parameter for transport modeling 
and when considering stabilization 
alternatives or alternatives that depend or 
desorption (vapor extraction, thermal aeration, 
pump and treat options) . 

Grain-size Analysis Critical for materials handling, dust control, 
and all treatment alternatives. 

Temperature, pH, dissolved These par~meters are all critical to biological 
oxygen, Eh, salinity, treatment processes. 
nutrients, BOD, COD 

Target Analyte Ust (TaO Important for the determination and design of 
groundwater treatment alternatives. 

Total Suspended and Total Required to evaluate the size of precipitation 
Dissolved Solids and filtration equipment for groundwater 

treatment, to estimate resulting sludge 
volumes, to select appropriate pumps and to 
determine maintenance requirements for 
extraction wells. 

pH Important for evaluation of all treatment 
options, particular for metals treatment to 
determine speciation . 
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Table V.2. Example of Potential Technology Specific Data Requirements 

Technology Type BOD/COD Dissolved BTU . %Ash Total Compress- Pump RCRA Oil& Cyanides 
Oxygen Content Halogens ability Test Characteristics Grease 

Capping X 

Biological Treatment X X 

Thermal Aeration X X X X 

Offsite Incineration X X X X 

Otfsite Disposal X 

Groundwater Extraction X 

Solidification/Stabilization X X 

Water Treatment X X X X X X 



• To illustrate the approach outlined above, consider Area F, the chromium trench. Uttle is known of the 

exact nature of the material that was placed in this area; thus, it is difficult to narrow the potential remedial 

alternatives that may be applicable in the area For example, assuming that only metals contamination 

is present, specific data pertaining to stabilization could be collected. If the site investigation determines, 

however, that a large quantity of organic contamination or excessive debris is present, stabilization may 

no longer be applicable and the data collected would be a mis-spent capital. Instead, general soils 

characteristic data (Table V.1) that may be applicable to most potential remedial actions should first be 

collecting during the Phase 2 work. Based upon the results of the Phase 2 work, the Phase 3 

investigation can focus on the alternative specific data relevant to the area of concern. 

• 

• 

Data collected solely for evaluating potential alternatives and not used for delineation or risk assessment 

purposes need not meet the strict requirements of 000 Level IV data; 000 Levels II and Ill are sufficient 

for this type of data use. Further, parameters used for alternative evaluation need not be analyzed from 

every sample, at least one sample from each area of concern should be analyzed for parameters 

pertaining to alternative evaluation . 
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6. DATA QUAUTY OBJECTIVES 

Data Quality Objectives (DOOs) are goals that must be implemented to ensure that an appropriate amount 

of data of known quality is collected to allow for completion of the project objectives. They are 

site-specific and project-specific, taking into account the site characteristics, contaminants of concern, 

project objectives, data use, sampling methods, analytical methods, and quality control parameters. The 

oao development process does not produce a separate deliverable, but is the basis for developing the 

project scoping documents. Sections 6.1 and 6.2 give an overview of the DOO development process and 

detail how the DQOs were developed for the Mound OU-2 project. 

The Rl will be performed for OU-2 using a phased approach. Therefore, the DOO development process 

~ described below will be ongoing and revisited prior to each phase of the project. As new information 

becomes available, either from the OU-2 or other operable unit Rls, the conceptual site model will be 

refined and the project objectives will be modified as necessary. 

6.1. DEVELOPMENT OF DQOs 

Data Quality Objectives are developed during the project planning phase using the general process 

shown in Figure 6.1. The process occurs in three phases: 

Phase I. The data users gather and evaluate all of the data collected to date and 
begin the development of a conceptual site model. Data to be evaluated includes 
chemical data from all media (surface soils, subsurface soils, groundwater, 
surface water, etc.), physical data (grain size, etc.), hydrogeologic data, and all 
other available information. The data evaluation includes determining the quantity 
and quality of the existing data, and the possible uses of the data based on 
quality. The conceptual site model will be as simple or complex as the data 
allows in accordance with the nature of the investigations completed to date. For 
example, a model developed from a preliminary site assessment would be much 
simpler than a model developed following a Phase Ill Rl. In the process of 
developing the model, data gaps also will be identified. 

Phase II. The data users identify the data needs and define the end use of each 
piece of data Every data gap identified during Phase I need not be filled, as 
long as the data collected provides an adequate conceptual site model based 
on the objectives of the project. For example, it may not be necessary to 
determine the contaminant concentrations within a pocket of soil to be excavated 
if the objective of the project is to define the outer limits of the excavation. 

Data needs and use will provide a framework for the definition of the quantity of 
data needed, the quality of the data needed, and the specific sampling and 
analytical techniques to be used in obtaining the data Goals for the precision, 
accuracy, representativeness, completeness, and comparability (PARCC) can 
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Figure 6. 1. Data Quality Objective Development Process 
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then be defined to provide evidence that the identified data quality needs will be 
satisfied. Analytical 000 levels will also be identified, using the criteria provided 
in Table Vl.1. 

Phase Ill. The specific sampling, analytical and PARCC objectives form the 
foundation for development of the work plan, Quality Assurance Project Plan, and 
any other planning or Implementation documents. Far from being an add-on to 
these documents, oaos constitute the basis for these documents. When the 
000 development process is completed, the essential elements of the planning 
documents will also have been completed and need only be organized into a 
working format. 

6.2. DQO DEVELOPMENT FOR OU-2 

Phase I 

ICF KE evaluated all of the Mound Plant data collected to date that addresses the site history, geology, 

hydrogeology, nature and extent of contamination at each AOC, preliminary risk assessment, preliminary 

identification of remedial action alternatives, and ARARs. The current data base was used for OU-2 

scoping program only. A determination of validity and useability of all data generated from site activities 

outside the OU-2 AI will be made by the other representative operable unit project teams. A conceptual 

site model for Mound Plant was previously developed by another contractor based on field screening data 

and preliminary sampling conducted at the facility. The model was evaluated based on the existing data 

and the objectives of this project, and data gaps were identified. A complete discussion of the data gaps 

is given in Section 5 of this work plan. 

Phase II 

The data needed to fill the data gaps and determine end use of the data were then defined for the three 

project objectives: site characterization; risk assessment; and evaluation of remedial alternatives. 

Section 5 of this work plan details the data needs for each area and includes quantity and quality 

requirements. 

The data quantity and quality requirements assisted with defining the sampling and analytical techniques 

required to satisfy the requirements (see Work Plan Section 7), and allowed JCF KE to set the PARCC 

goals (see OAPP). Analytical OQOs were also developed and are shown in Table Vl.2 . 
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Table Vl.1. Summary of Analytical DQO Levels Appropriate to Data Uses 

Analytical 
Data Use DQO Level 

Site characterization, Levell 
monitoring during 
Implementation 

Site characterization, Level II 
evaluation of alternatives, 
engineering design, 
monitoring during 
implementation 

Risk assessment, site Level Ill 
characterization, 
evaluation of alternatives, 
engineering design, 
monitoring during 
Implementation 

Risk assessment, Level IV 
evaluation of alternatives, 
engineering design 

Risk assessment LeveiV 

AA - atomic absorption 
CLP - Contract Laboratory Program 
EPA- Environmental Protection Agency 
GC - gas chromatography 
OCP - inductively coupled plasma 
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Type of Analysis Umitations Data Quality 

Total organic/inorganic Instruments respond If Instruments are 
vapor detection using to naturally occurring calibrated and data 
portable Instruments compounds interpreted correctly, can 

provide Indication of 
contamination 

Field test kits and 
screening 

Variety of organics by Tentative IdentifiCation Dependent on quality 
GC, lnorganics by AA, assurance/quality control 
XRF . steps employed 

Tentative Identification, Techniques limited Data typically reported in 
analyte specific mostly to volatiles, concentration ranges 

metals 
Data not acceptable for 
risk assessment without 
signifiCant OA/OC. 

Organies/inorganics, Tentative identification Similar detection limits to 
using EPA procedures in some cases CLP 
other than CLP, can 
be analyte specific 

RCRA characteristic Can provide data of Less rigorous quality 
test same quality as Level assurance/quality control 

IV 

Gross alpha and beta Acceptable for risk 
assessment If some 
ONOC Is present. 

TCL organlcs{fAL Tentative identification Goal is data of known 
lnorganics by GC/MS, of non-TCL parameters quality 
AA,ICP 

Low ppb detection Some time may be Rigorous quality 
limit required for validation assurance/quality control 

of packages 

Non conventional May require method Method-specific 
parameters development 

modification 

Method-specific Mechanism to obtain 
detection limits services requires 

special lead time 

Modification of existing 
methods 

Radiochemical 
analyses, gamma 
spectrometry, and 
non-CLP parameters 

MS - mass spectrometry 
ppb - parts per billion 
ppm - parts per million 
RCRA - Resource Conservation 

and Recovery Act 

TAL- Target Analyte Ust 
TCL- Target Compound Ust 
XRF- X-ray fluorescence 
Reference: EPA 1987a 
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Table Vl.2. Analytical Data Quality Objectives 

Locations and Depths 

Proposed Soil Sampling Locations: 132 initial locations 

Data Use: Nature and Extent, Risk Assessment, Alternative Evaluation 

Analytical Parameter List Analytical DOO Level Geotechnical Parameters Analytical DQO Level 

VOCs Grain size distribution including hydrometer 
SVOCs IV Bulk Density II 
TAL inorganics Permeability 

Bismuth 
Fluoride Ill 
USATHAMA- listed explosives 

TCL pesticides/PCBs IV 

Isotopic plutonium (238,239/240) 
Isotopic thorium (229, 230, 234/235, 238) 
Strontium-90 
Tritium 
Protactinium-231 v 
Isotopic Uranium 
Radium-226 
Actinium-227 
Americium-241 
Gamma spectrometry 

Nitrate/nitrite 
Sulfate 
Chloride Ill 
Total organic carbon 
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•• • • Table Vl.2. Analytical Data Quality Objectives (Continued) 

Locations and Depths 

Proposed Soil Gas Sampling Location: 39 initial locations. Subsequent sampling locations will be guided by field screening results. 

Data Use: Determine Soil Boring Locations 

Analytical Parameters Analytical DQO Level 

Tetrachloroethane 
Trichloroethane 
1 ,2-trans-Dichloroethene · 
1,1, 1-Trichloroethane 
1, 1-Dichloroethane 
Chloroform 
Bromodichloronethane II 
Bromoform 
Toluene 
Freon 11 
Freon 113 
Total VOCs 



• • • 
Table Vl.2. Analytical Data Quality ObJectives (Continued) 

Locations and Depths 

Proposed Groundwater Sampling Locations: 4 Existing monitoring wells 
7 OU-9 monitoring wells 

25 OU-2 monitoirng wells 
7 Trenches/Pits 
8 Seeps 

Foundation Drains 

Data Use: Nature and Extent, Risk Assessment, Alternative Evaluation 

Analytical Parameter List Analytical DOO Level Field Parameters Analytical DOO Level 

VOCs Temperature 
SVOCs IV pH 
TAL inorganics Specific conductivity . 

Bismuth 
Dissolved oxygen I 
Redox Potential 

Fluoride Ill Water level 
USATHAMA-Iisted explosives 

TCL pesticides/PCBs IV 

Isotopic plutonium (238,239/240) 
Isotopic thorium (234/235,238) 
Strontlum-90 
Tritium 
Radium-226 v Americium-241 
Actlnum-227 
Isotopic Uranium 
Protactinium-231 
Gamma spectrometry 

Nitrate/nitrite 
Sulfate 
Chloride 
Total organic carbon 
Nitrite Ill 
Nutrients (TKN, TP) 
Total dissolved solids 
Total suspended solids 
Alkalinity 

TAL inorganics (dissolved) IV 



• 

• 

• 

Phase Ill 

Development of the DOOs fanned the basis for the OU-2 Rl seeping and writing the Work Plan, OAPP, 

and Field Sampling Plan. Actually the work plan details the OQO process, with Sections 1, 2, and 3 of 

the work plan serving as the existing data evaluation and conceptual site model development; Section 5 

provides a summary of the data needs and uses and Sections 7 and 8 detail the techniques to be used 

to collect and analyze samples of known quantity and quality. The OAPP supplements this work plan in 

that it provides the PARCC goals and other details such as analytical methods and analytical DQOs . 
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7. DATA COLLECTION 

The specific data needs identified in Section 5 are necessary to fulfill the objectives of the RVFS. In 

Section 6 of the work plan DQOs for the RVFS were defined. This section of the work plan provides 

detailed specific data collection activities for each of the nine major tasks identified to address both the 

OU-2 RVFS data needs and the corresponding DQOs. Data collection will include investigations of the 

physical characteristics of the materials that undertie the site, the cultural features that may affect the 

spread and distribution of contaminants on the site, qualification of specific sources of contamination, and 

quantification of the extent of contamination within OU-2. The phasing of individual activities under each 

of the nine tasks is summarized in Section 7.1 o. 

7.1. BEDROCK TOPOGRAPHY MAPPING 

The first task to be perfonned during Phase 1 of the Rl is bedrock topography mapping. The 

configuration of the bedrock surface (both weathered and competent) may be a major controlling factor 

of contaminant migration pathways and, therefore, warrants intensive Investigation under the OU-2 RVFS. 

The location of bedrock channels Oows), presence or absence of a weathered zone, location and 

orientation of fractured zones, and overburden thickness will be evaluated by the methods described in 

this section. In addition, existing utility trench data within OU-2 will be compiled and evaluated for use 

in creating the bedrock configuration map. The location, elevation, and stratigraphic position (i.e. within 

bedrock or unconsolidated deposits) of utility trenches will be compiled on a base map. Bedrock 

elevation data, if available, will be incorporated into the bedrock configuration map. 

7.1.1. Building Foundation and Well Log LHholoqlc Data 

Existing building foundation and well boring logs will be reviewed to detennine their applicability for use 

in creating a bedrock surface configuration map of OU-2. Foundation and well logs that have a r~rd 

of the surface elevation and depth to bedrock will be included in the data set for bedrock mapping. 

Modification of the surface elevation after installation of buildings also will be considered. Floor elevations 

of existing buildings will be compared to bedrock elevations from foundation logs, and the bedrock 

configuration map will be modified accordingly. 

7 .1.2. Fracture-Trace Analysis 

Fractures are zones of high penneability in areas of fractured aquifers or conduit systems. These 

fractures provide preferential flow pathways for groundwater to migrate and are likely targets for 

monitoring wells because they generally contain higher water yields. Fracture traces that intersect the 
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• ground surface can be Identified by using pre-Mound aerial photography and standard USGS topographic 

maps. These linear features consist of tonal variation in soils, alignment of vegetative patterns, straight 

stream segments or valleys, surface depressions, gaps in ridges, or other linear features. Fracture traces 

may be related to the regional tectonic activity and tend to be oriented at a constant angle to the regional 

trend. 

• 

• 

Statistical studies have shown wells located on fracture traces have a greater yield than those not on 

fracture traces. Fracture trace analysis is useful in detennining the locations of groundwater monitoring 

well because groundwater flows preferentially following the most penneable pathway. 

The purpose of the fracture-trace analysis is to map identifiable fractures by using aerial photographs and 

USGS topographic maps. This mapping will be used to detennine the overall structural trends defined 

by the fracture trace analysis; to detennine preferential flow paths and preferred flow direction of the 

groundwater in the bedrock flow system; to detennine intersecting fracture trends for possible location 

of future monitoring wells; and to identify if the known or discovered seeps are located along fracture or 

lineament traces. Fracture traces can be confinned by using geophysical techniques, such as seismic 

refraction surveys which are discussed in this section . 

7.1.3. Geophysical Investigation 

A geophysical investigation will be conducted to obtain top of bedrock configuration. The investigation 

will include the use of seismic refraction, ground penetrating radar (GPR), and cone penetrometer testing 

(CPl). The primary use of these methods and the survey designs will be aimed at obtaining depth to 

bedrock; however, some useful information regarding the properties of the unconsolidated overburden 

materials will be obtained as well. Data from the seismic refraction, GPR, and CPT surveys will be 

collectively interpreted to ensure that conclusions inferred from the data agree with the results from all 

three methodologies, as well as with boring log infonnation. 

7.1.3.1. Seismic Refraction Survey 

Approximately 5,000 linear ft of seismic refraction data will be collected on the Main Hill. The refraction 

survey will be designed to define the bedrock surface configuration within OU-2. The seismic data 

collected under the OU-9 Scope of Work will be incorporated into the interpretation of the bedrock 

configuration . 

Seismic waves travel at different velocities in various geologic materials. The refraction method is 

extremely useful for detecting horizons that have a large velocity contrast (i.e., where unconsolidated 
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deposits are overlying bedrock). The OU-2 refraction program will consist of nine seismic lines at the 

locations illustrated in Figure 7.1. The refraction data are expected to provide the following subsurface 

information: 

depth to top of weathered bedrock (If present) and competent bedrock; 

configuration of the weathered bedrock and competent bedrock surface (i.e. 
bedrock channels or lows where preferential migration may be occurring); 

seismic wave travel time velocity In unconsolidated overburden, weathered 
bedrock, and shallow competent bedrock. Travel time velocity relates directly to 
the physical properties (i.e. density, mineral composition, porosity, and water 
saturation) of the material; 

thickness of the unconsolidated deposits and weathered bedrock zone; and 

Insight into the presence and location of fractured bedrock zones. 

The success of most geophysical techniques is directly related to site-specific conditions. Potential 

complications exist on the Main Hill that may interfere with quality of the refraction data Seismic methods 

measure all nearby ground vibrations and, therefore, are susceptible to a variety of natural and cultural 

noises. Vehicular traffic or other sources of seismic waves may mask signals from refracted layers . 

Additionally, most of the proposed OU-2 seismic lines are located on paved surfaces. The paved surface 

may have the Impact of behaving as a high velocity layer. For example, if the paved surface behaves as 

a high-velocity layer, the direct wave traveling along the surface may arrive before the refracted wave from 

bedrock along the entire length of the survey line. This reaction would obscure the refracted wave arrivals 

from bedrock and cause interpretation difficulties. Some of the lines are located on steeply dipping 

surfaces, which can also complicate interpretation. Although potential interferences exist, the refraction 

data are expected to provide useful bedrock information to support refinement of surface profile mapping. 

To ensure that the seismic refraction will provide the desired information, a pilot test will be conducted 

on one of the nine seismic lines. Field geophysicists will plot and interpret the results along this single 

line and make a judgement as to the data quality and usefulness. If the data are found to be acceptable, 

data will be collected along the remaining eight lines. 

A discussion of seismic refraction principles and the specific methodology to be followed during 

implementation of the survey are provided in the Field Sampling Plan (FSP) . 
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• 7.1.3.2. Ground-Penetrating Radar 

• 

• 

Ground Penetrating Radar (GPR) data will be collected along the same nine traverses (5,000 linear ft total) 

used for the collection of seismic refraction data (Figure 7.1). GPR uses high frequency radiowaves to 

acquire subsurface information and the survey will be designed to detect the bedrock surface. The GPR 

data are expected to provide the following infonnation: 

depth to weathered bedrock (if present) and competent bedrock; 

configuration of the weathered bedrock and competent bedrock surfaces (i.e. 
bedrock channels or lows where preferential migration may occur; 

two way travel time to reflecting layers (directly related to electrical conductivity 
of the soiVrock matrix); 

thickness of unconsolidated deposits and weathered bedrock zone; and 

location of fractured zones. 

The survey may also provide important information on the location of buried pipes, particularly where leaks 

have saturated surrounding soils. This particular survey, however, is designed to define the top of 

bedrock and is not the optimum design for locating buried pipes within the unconsolidated deposits. 

Depth of penetration of GPR swveys is site-specific and depends on the property of the site's soil and 

rock matrix. Typical depths of penetration for this method vary between 3 and 30 ft-bgs (feet below 

ground surface) (Benson, 1982). The effectiveness of the method for penetrating the site glacial tills and 

fill materials that cap the Main Hill is not known; therefore, a pilot t~ will be conducted along one of the 

nine traverses to ensure that the GPR survey will provide useful infonnation. The field geophysicist will 

plot and interpret the results along this single traverse judging the data quality and usefulness. If the data 

are found to be acceptable, the GPR survey for the remaining eight lines will be completed unless 

problems are encountered on successive lines. Potential natural features that would impede the suCQess 

of the GPR survey would include high clay content, presence of boulders, and small scale topographic 

variations such as ditches. Interference from man-made objects could include reflections from overhead 

powerlines, surface or buried metal, pipes, or radio transmitters. 

A discussion of GPR principles and the specific methodology to be followed during implementation of the 

field survey are provided in the FSP . 
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• 7.1.3.3. Cone Penetrometer Testing 

• 

Cone Penetrometer Testing (CPl) data will be collected at various locations along the seismic refraction 

and GPR survey traverses. CPT surveys are rapid and provide continuous data that are automatically 

recorded In the field. CPT is an intrusive method to gain subsurface information without generating soil 

cuttings. 

Data will be gathered at 24 CPT locations. In addition to the 24 data points collected along the 

geophysical traverses, two CPT data collection points will be located adjacent to proposed OU-2 soil 

boring locations for direct calibration of CPT responses to observed stratigraphy. The location of the CPT 

collection points is provided in Figure 7.1. The cone penetrometer data are expected to provide the 

following information: 

thickness of unconsolidated deposits and possibly weathered bedrock; 

stratigraphy of the unconsolidated deposits, based on an interpretation of cone 
tip resistance and friction, and cone tip resistance/friction ratio; 

stratigraphic correlation in the unsaturated zone; 

presence of saturated layers within the unconsolidated zone; 

depth to the top of bedrock (potentially both weathered and competent); and 

configuration of the weathered bedrock and competent bedrock surfaces. 

The main purpose of the CPT testing will be to delineate the bedrock surface. A potential drawback 

associated with using this method on the Main Hill ma{be the presence of glacial erratics (boulders) 

deposited within the till or the presence of boulders in fill material. If the cone encounters either of these 

two conditions, cone refusal may be misinterpreted as the top of bedrock. Supplementing CPT data with 

the seismic refraction and GPR data, however, should provide sufficient information to identify any such 

areas. 

Designing seismic refraction and GPR surveys to target bedrock causes these methods to lose some 

information regarding the overlying unconsolidated section. Because the cone penetrometer method is 

an intrusive method, characteristics of the unconsolidated till section will be gathered along with depth 

to the top of bedrock. This method is also a valuable tool for identifying saturated zones. The presence 

of water in the unconsOlidated deposits, due to either accumulation of precipitation or leaking 

• underground pipes, will be identified by this method if encountered. 
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• The general methodology employed will be to use a CPT truck with a 35-ton thrust capacity and a 

standard CPT sensor. The standard CPT sensor provides cone tip resistance and friction ratio data 

During testing, the cone will be thrust into the subsurface, and a continuous strip chart of cone tip 

resistance, friction, and cone tip resistance/friction ratio will be generated. In addition to the standard 

sensor, a nuclear CPT sensor will also be used to test the overburden material. The nuclear CPT 

measures soil response to low level radiation indicating In-situ densities and moisture content. Density 

and moisture content data will not only be useful for defining site soil characteristics, but also be useful 

tor evaluating of potential interim and final remedial measures. 

• 

• 

Funher discussion of CPT principles and the methodology to be followed during field implementation are 

provided in the FSP. 

7.1.4. Data Compilation and Mapping 

The data collected from reviewing building foundation and well logs, utility trenches, and the geophysical 

Investigation will be compiled to produce the following maps: 

contour map of the first encountered bedrock (weathered or competent) surface; 

contour map of the weathered bedrock surface; 

contour map of the competent bedrock surface; 

Isopach thickness map of unconsolidated overburden deposits; 

Isopach thickness map of the weathered bedrock surface; and 

Isopach thickness map of bedrock removed. 

Each of these maps will be reviewed in conjunction with the soil, surface water, groundwater, seeps data, 

and dye tracing data to develop a conceptual model of contaminant migration from potential source areas 

on the Main Hill to various monitoring points at the surface, in unconsolidated deposits, weathered 

bedrock, and competent bedrock. Locations of suspected fracture zones within a panicular horizon ~.e. 

weathered bedrock or competent bedrock) will be included on the appropriate map. Cross sections 

through the Main Hill will also be generated, as appropriate, to illustrate the venical distribution of 

stratigraphic horizons and fractured zones. All of these data will be used during future Rl scoping 

activities to refine potential monitoring well locations or construction specifications, as well as Rl report 

data evaluation . 
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• 7.2. SUBSURFACE UTIUTY EVALUATION 

• 

• 

The second task to be performed during Phase 1 of the Rl is the subsurface utility evaluation. A complete 

review of all building, utility plans, and as-built drawings will be conducted to locate and confirm the 

existing subsurface utilities and trenches on the Main Hill. Figure 3.14 illustrates the sanitary and storm 

sewer lines, and Figure 2.3 Illustrates pressure lines at the Main Hill. These drawings are not conclusive 

or accurate to the degree necessary to perform field investigations and do not provide Information on 

integrity or potential leaks. If as-built drawings are not available, these drawings will be produced from 

field Investigation and surveying. Some of the subsurface utilities will not be located or mappable 

because of their proximity to buildings or other structures. The lack of access o.e. manholes or cleanouts) 

to these features may also prohibit complete mapping. The objectives of this evaluation are as follows: 
. ~ 

produce an accurate map showing all of the locations of sewer lines, stonn 
drains, and other lined or unlined trenches, sumps and tanks or other subsurface 
utility features within OU-2; 

confirm locations by field verification; and 

determine the integrity of subsurface utilities, active sumps/tanks and if they are 
contributing to the groundwater in the bedrock formation. 

Integrity analysis will involve specific testing of these lines. The type of testing will depend on the 

construction media and accessibility of the utilities. Test methods will Include, but not be limited to, the 

following: 

hydrostatic testing; 
pressure testing; 
video camera; 
determination of flows (flow input vs. output); and 
volumetric testing. 

7.2.1. VIdeo Inspection and Hydrostatic or Pressure Testing of Storm and Sanitary Sewers 

Several methods are proposed to inspect the subsurface utilities on the Main Hill. (Figure 3.14 illustrates 

the configuration of the sanitary sewer and storm sewer system at the Main Hill.) These proposed 

methods include color video camera inspection for lines 8 inches or larger, hydrostatic or pressure testing 

of lines constructed of PVC materials and which have manholes or cleanouts at two end points of the test 

line. Other methods may be employed depending on the information discovered during the initial review 

of plans and field reconnaissance. The purpose of this testing is to provide a visual record of the integrity 

of the subsurface utilities and to evaluate their contribution to the groundwater system underlying the Main 

Hill. Techniques and methods are provided in the FSP. 
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• 7.2.2. Reconnaissance Survey of Uned and Unlined Surface Drainage 

A reconnaissance survey will be performed on all lined and unlined surface drainage structures to 

determine areas of potential leakage or infiltration to the groundwater system. llle rationale for this survey 

Is to determine if leakage or Infiltration Is providing a route for contamination migration to the subsurface. 

Some areas of the drainage structures allow water to pond. lllese are suspected source areas that need 

to be Identified and located. Reconnaissance will be performed during a wet period to detennine areas 

of ponding and areas of infiltration, followed by a dry period to determine if ponded areas remain. 

Further investigations of these suspected source areas will be conducted after the field reconnaissance 

and location mapping. Areas suspect of pathways to the subsurface soils and groundwater will be further 

investigated to determine the nature and extent of contamination. lllese additional investigations may 

require SOil sampling, soil gas analysis, and tracing of the infiltration water to the groundwater In the 

bedrock. 

7.2.3. Hydrostatic or Pressure Une Testing and Evaluation 

• Hydrostatic or pressure testing of subsurface lines will be performed after review of all building plans and 

field-verification. Testing will be performed on lines where information Is known on the design or psi rating 

for the pipe In question and will be dependent on accessibility to the line in question. The procedure for 

the pressure testing will Involve testing a section of line with one end plugged and the other end 

supplying the pressure source. llle lines will be gauged during the pressure test to determine their 

integrity. If the line is leaking, fu~her evaluation may be required to determine if the leak is contributing 

to the degradation of the groundwater in the bedrock formation. Techniques and methods are provided 

in the FSP. 

• 

7.2.4. Map Suspected Pipeline Leaks 

After testing of the lines is completed and suspect areas of leakage are identified, these areas will be field 

located where possible and a subsurface utility map produced showing the locations of the leaks. llle 

purpose of the map of suspected pipe leakage is to assist in characterizing the potential source areas 

and the extent of contamination in the soil and groundwater in the bedrock formation. llle mapping 

developed will be used during future AI scoping activities to identify potential source areas for 

investigation . 
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• 7.2.5. Integrity Evaluation of SumpsfTanks 

A visual inspection will be performed on all sumps and tanks as determined from the subsurface utility 

evaluation. Additional testing may be warranted based on the findings of the visual inspection and may . 
include hydrostatic, volumetric, or pressure testing to confirm the integrity of the sumps and tanks. 

Where sumps or tanks have been removed from service, the results of D&D activities will be assessed to 

determine that the verification sampling performed meetings the DQOs established for the Rl. Additional 

sampling will be required if the verification sampling is found not to conform to the objectives established 

or to the standards specified In USEPA guidance document "Methods for Evaluating the Attainment of 

Cleanup Standards, Volume 1, Soils and Solid Media 1989". 

7.3. SOIL GAS RECONNAISSANCE 

The third task to be performed during Phase 1 of the Rl is the soil gas reconnaissance. Results of a 

previous soil gas investigation of the Main Hill are found in the report entitled "Draft Reconnaissance 

Sampling Report Soil Gas Survey and Geophysical Investigations, Mound Plant Main Hill and SMIPP Hill, 

• December 1992. • The objective of the reconnaissance as presented in the report was to provide sufficient 

data to enhance planning of site characterization. Previous soil gas data were evaluated during the 

development of this work plan to identify sites that warrant further investigation by soil gas methods. 

Section 3.2. 1 of this work plan contains a summary of the previous soil gas survey investigation, the 

following sections provide details of the proposed survey. 

7.3.1. Purpose 

Soil gas surveying is a fast and cost-effective method for delineating the vertical and horizontal extent of 

VOCs in the subsurface. This method involves pumping a small amount of soil gas from the subsurf~ce 

through a hollow probe and then analyzing the gas for VOCs. 

The objective of the OU-2 RI/FS soil gas survey will be to investigate potential source areas for VOCs 

which have no soil gas data in close proximity to a potential source (i.e. the paint shop). Areas where 

the previous soil gas survey (DOE, 1992) have indicated the presence of VOCs, will be investigated using 

soil borings as discussed in Section 7.8 of this work plan. Results of the soil gas survey will be used to 

reduce the overall number of soil borings required to confirm and delineate VOCs contamination. 111e 

•. soil gas survey is expected to provide the following information: 
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• 

• 

• 

identify selected and total VOCs within OU-2 soils; 

Identify which potential sources have released VOCs to the site's soils; and 

define the extent of VOCs contamination (vertical and horizontaQ in the soil. 

In addition to the above objectives, the soil gas survey will provide information on subsurface soil types 

based on the probe insertion resistance (resistance to pushing or pounding), and sample probe pump 

vacuum (vacuum measured during sample extraction). The survey may also provide an indication of 

contaminants in groundwater since VOCs may move from groundwater to the unsaturated zone. 

7.3.2. Locations and Depth 

The soil gas survey will be conducted within the three areas depicted in Figure 7.2 (identified as 

SGR-Area 1, SGR-Area 2, and SGR-Area 3). Specific sites that fall within these three areas, which may 

act as potential source areas for VOCs detected in the site's soil and groundwater, are presented in 

Table Vll.1. Several other potential source areas exist on the Main Hill that are not included within the 

limits of the soil gas survey. These sites (Table Vl1.2) were excluded because the previous soil gas survey 

results (DOE, 1992) indicate that these areas are impacted by VOCs and warrant study with soil borings . 

Soil gas samples will be collected at 2.5-ft intervals from the land surface to refusal. An on-site mobile 

laboratory will be used to obtain quick turnaround of soil gas analytical results. Figure 7.2 indicates the 

initial soil gas sample collection points within each area The location of the initial sample locations may 

be changed at the discretion of the field geologist based on access or presence of subsurface utilities. 

Additional initial locations for the soil gas survey may be designated after the infrared aerial photographs 

(Section 7.7.1.1) are reviewed for areas of stressed vegetation. After collection of the initial samples, 

subsequent soil gas collection points will be directed by the on-site geologist, based on the mobile 

laboratory analytical results, to define the horizontal and vertical extent of VOCs within these are~: A 

detailed description of the field procedures for the soil gas survey is provided in the FSP. 

7.3.3. Analytical Parameters 

The analytical parameters were selected based on their suspected presence in the subsurface and . 
amenability to soil gas technology. The soil gas survey will be limited to the VOCs handled within 

potential source areas on the Main Hill and those detected at the seeps (Table Vll.3). The soil gas 

analytical methodology is provided in the FSP. 

Mound Plant, ER Program 
(Revision 0) 
9317().()4.(3 

RVFS, OU-2, Work Plan 
September 1993 

Data Collection 
Page 7-11 



• • • 
Table Vll.1. Potential VOCs Source Areas Proposed for Soli Gas Reconnaissance 

Relative Soli Gas Survey 
Site Name Location Potential Contaminants Target Compounds 

G Building/Garage Area; Including miscellaneous tanks G Bldg. Waste oil, Waste antifreeze, Automotive Toluene, Freon 11, 12, 113, DCE, 
batteries, Asbestos TCE, 111 TCA, PCE, Toluene 

Paint Shop Area PS Bldg, Paints, Solvents Oncludlng toluene and Toluene, Freon 11, 12, 113, DCE, 
methylene chloride), Thinners, Lead, TCE, 111 TCA, PCE, Toluene 
Chromates 

OS Building Solvent Storage Shed OS Bldg. Organic solvents Oncludlng 1,1, 1-trlchlorethane, Freon 11, Freon 113, 12 DCE, 
trichlorofluoromethane, ethanol, and TCE, 111 TCA, PCE 
trichloroethane) 

Glass Metter Feed Drum WD Bldg. Annex Liquid advent wastes Freon 11, Freon 113, 12 OCE, 
TCE, 111 TCA. PCE 

Vapor Oegreaser M Bldg. Perclene D (perchloroethylene) PCE 

Off-Gas Treatment System WO Bldg. Annex Liquid advent wastes, SO Building sludge, Freon 11, Freon 113, 12 DCE, 
TCE, 111 TCA, PCE 

WO Building Alpha Wastewater Treatment System, WO Bldg. Influent alpha wastewater from H Bldg., SW/R Freon 11, Freon 113, 12 DCE, 
Including: Complex, Low-risk alpha wastewater from SW TCE, 111 TCA. PCE 
• WD Building Alpha Wastewater Influent Tanks (misc. Bldg., R Bldg., H. Bldg., SM Bldg., and Bldg. 
tanks) 38, Low-risk alpha wastewater from WD Bldg. 

sumps, Supernatant liquids from polonium 
processes In the HH Bldg., Aqueous waste 
from Thorium-232 Refinery Program, 
Wastewater from B and R Bldgs., Organic 
chemicals with alpha and beta activity, 
Detergents, Organic solvents, Waste 
chemicals, Lubricating oil, Sodium nitrate, 
Sodium nitrite, Supernatant liquid waste 
generated from processing of Polonium Project 
aluminum chloride and bismuth chloride 
wastes, Strong Inorganic acids, Citric acid, 
Chelatlng agents, Sodium hydroxide, Formic 
acid, Sodium tartrate, Formaldehyde, 
Potassium carbonate, Potassium sulfate, 
Copper sulfate, Calcium carbonate, Oxalic 
acid, Lithium chloride, Zlconlum oxide, Sodium 
carbonate, Potassium pyrosulflte, Potassium 
bromide, Nickel sulfate, Asbestos fiber, 
Methylene blue, Mercury, Lead, Beryllium, 
Cyanides, Many other substances 



• • • Table Vll.1 (continued) 

Relative Soil Gas Survey 
Site Name Location Potential Contaminants Target Compounds 

- Cfariflocculators (2 units) WD Bldg. Contaminants listed under WD Building Alpha Freon 11, Freon 113, 12 DCE, 
Wastewater Influent Tank (Tank 3) TCE, 111 TCA, PCE 

-Mixing Box WD Bldg. Contaminants listed under WD Building Alpha Freon 11, Freon 113, 12 DCE, 
... Wastewater Influent Tank (Tank 3) TCE, 111 TCA, PCE 

- Sand Filters (2 units) WD Bldg. Contaminants listed under WD Building Alpha Freon 11, Freon 113, 12 DCE, 
Wastewater Influent Tank (Tank 3) TCE, 111 TCA, PCE 

- Bone Char Columns (2 units) WD Bldg. Contaminants listed under WD Building Alpha Freon 11, Freon 113, 12 DCE, 
Wastewater Influent Tank (Tank 3) TCE, 111 TCA, PCE 

- Sludge Pits (2 units) WD Bldg. Contaminants listed under WD Building Alpha Freon 11, Freon 113, 12 DCE, 
Wastewater Influent Tank (Tank 3) TCE, 111 TCA, PCE 

- Sludge solidification/Drumming Unit WD Bldg. Contaminants listed under WD Building Alpha Freon 11, Freon 113, 12 DCE, 
Wastewater Influent Tank (Tank 3) TCE, 111 TCA, PCE 

Release Site Data Base, Aprll1992 

Source: DOE, 1992b 



• • • 
Table Vll-2. Potential VOCs Source Areas Not Included ln the Soli Gas Reconnaissance 

Site Name Location Potential Contaminants, Reason for Exclusion 

E Building Solvent Storage Shed E Bldg. Trichloroethane, Ethanol, Methanol Will be Investigated with soli borings 

Monitor Well 0034 Northeast of HH Bldg. Waste oil/Fuel oil Site specific Investigation 

Underground Sewer Lines Locations throughout Laboratory chemicals, Organic solvents, Locations of pipelines will require 
the plant Photo-processing solutions, Plating mapping prior to Investigating. 

solutions, Strong acids and bases, Lead, Alternate Investigative methods (I.e. 
Methylene chloride, Nitric acid, Hydrochloric video Inspection) will be used. 
acid, Ethylene glycol, Acetone, Ammonium 
hydroxide, Sulfuric acid, Sodium bisulfate, 
Phosphoric acid, Hydrolodlc acid, 
Trlmethylbenzene and sclntlllators, 
Blackflush water from the zeolite water 
softeners, Sodium sulfate, Octadecylamlne, 
Cyclohexylamlne, Sodium phosphate, 
Effluent from Bldg. 51 Waste Solvent 
Incinerator Scrubber 

Building 28 Solvent Storage Area Bldg. 28 Organic solvents (Including alcohol, Will be Investigated with soli borings 
methylene chloride, and acetone) 

B Building Solvent Storage Shed B Bldg. Organic solvents (Including trichloroethane, Will be Investigated with soli borings 
trlchlorofluoromethane, ethanol, methanol, 
Isopropanol, acetone, methylene chloride, 
and toluene) 

B Building Temporary Drum Storage Area B Bldg. Waste solvents, waste oil, and trash fr,om E Will be Investigated with soli borings 
and B bldgs. 

SW Building Drum Storage Area VIcinity of SW Bldg. Hazardous wastes, Asbestos, Waste oils, Will be Investigated with soli borings 
Antifreeze . 

Building 58 Diesel Fuel Storage Tank (Tank 222) Bldg. 58 Diesel fuel Will be Investigated with soil borings 

Building 56 Diesel Fuel Storage Tank (Tank 223) Bldg. 56 Diesel fuel Will be Investigated with soli borings 

Release Site Data Base, April 1992 

Source: DOE, 1992d 

. ! 



• • • 
Table Vll.3 Soli Gas Survey Sampling Summary 

Locations and Depths 

Proposed Sampling Location: 39 Initial locations are Illustrated In Figure 7.2. Subsequent sampling locations will be guided by fleld screening results. 

Proposed Sampling Depths: First Sample at each boring collected at 2.5 ft-bgs, subsequent samples will be collected every 2.5 ft-bgs until bedrock Is 
encountered. 

Analytical Parameters 

Tetrachloroethane 
Trichloroethane 
1,2 Cls-Oichloroethene 
1,2 Trans-Dichloroethene 
1, 1-0ichloroethane 
1,1,1-Trichloroethane 
Chloroform 
Bromodichioronethane 
Bromoform 
Toluene 
Freon 11 
Freon 113 

' Total VOCs 

QC Summary 

FIELD AMBIENT BLANKS 
Number: 1 per 20 soli gas samples 
Analytical Parameters: Analytical parameter list 

'FIELD DUPLICATES 
Number: 1 per 20 soli gas samples 
Analytical Parameters: Analytical parameter list 

Estimated Number of Samples 

The total number of samples will depend on the results of fleld analysis (mobile laboratory) for VOCs and the thickness of unconsolidated overburden deposits 



• 7.3.4. Data Compilation and Mapping 

• 

• 

The data collected from the soil gas survey will be compiled to produce isoconcentration maps of VOC 

contamination identified. These maps will show the vertical and horizontal extent of VOCs in the 

subsurface soils or unconsolidated sediments, identify selected VOC contaminants of concern, and 

identify potential sources that may have released VOCs to subsurface media The mapping developed 

will be used during future Rl scoping activities to identify potential source areas for investigation, as well 

as Rl report data evaluation. 

7.4. EVALUATION OF EXISTING MONITORING WELLS 

Evaluation of existing monitoring wells at Mound Plant will be performed as the fourth task during Phase 1 

of the AI and will include the activities described in this section. 

7.4.1. Well Reconnaissance Survev 

All existing monitoring wells within OU-2 will be evaluated for potential use in the RI/FS. This evaluation 

will be coordinated with the OU-9 monitoring well evaluation activities, and the site-wide well abandonment 

plan that is currently under preparation. The following will be included in the evaluation: 

Construction (casing material, length of screen, stratigraphic intervals screened, 
gravel pack length, and grouting materials). 

Compliance with EPA's TEGD specifications. 

Comparison to ASTM standards (ASTM D-50920-90) ASTM Standard Practice for 
Design and Installation of Groundwater Monitoring Wells in Aquifers). 

Condition (internal and extemaQ. 

Each existing boring log and well construction diagram will be examined for compliance with accepted 

standards (TEGD and ASTM). (Where the TEGD conflicts with, or is not as specific in detail as the ASTM 

standard, the ASTM standard will apply.) If a particular well meets these standards, a field inspection will 

be conducted to evaluate: 

integrity of surface casing/condition of well locks; 

integrity of surface protection (concrete pad); and 

total depth of the well vs. total depth recorded on the well log. 

verify well alignment and plumbness. 
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• After the evaluation, those wells that do not pass the field inspection may ·be rehabilitated through 

replacement of the protective surface casing, locks and concrete pads, and redevelopment to remove 

sediment that may have accumulated in the base of the well. The decision to rehabilitate a particular well 

will be based upon the value of the well to the OU-2 and OU-9 RI/FS, its intended use O.e., water level 

monitoring, dye tracing, monitoring analytical sampling), and the amount of reconditioning required. 

Wells that do not comply with acceptable standards and that will not be rehabilitated to meet these 

standards will be abandoned according to the methods described in "ER Program, OU-9, Well 

Decommissioning and Abandonment Program Plan, • and in accordance with the State of Ohio's Water 

Well Standards. OEPA and USEPA concurrence will be obtained before any wells are abandoned. 

7.4.2. Evaluation Summary 

The data obtained during the evaluation of the existing monitoring wells will provide current status of the 

conditions and useability of existing wells to meet the OU-2 data needs. These wells will be considered 

for inclusion into the OU-2 groundwater flow and quality investigation. 

• 7.5. SURFACE AND SUBSURFACE SOIL SAMPUNG 

• 

The first task to be performed during Phase 2 of the Rl is surface and subsurface soil sampling. Surface 

and subsurface soil samples will be collected for three different purposes: 

to verify if previously identified or unknown potential sources of contamination 
have affected the site soils and sediments; 

to determine the extent .of contaminants in the surface and subsurface soils in 
support of the site risk assessment; and 

to collect data on the physical characteristics of the unconsolidated sediments 
in support of the feasibility study. 

Differences in the data needs and data quality objectives of these three data collection purposes will 

require that samples be collected by different schemes (randomly in support of the risk assessment and 

in a directed manner in support of the site characterization and feasibility study), at different depths, with 

different analytical parameters, and variable levels of data quality. To maximize the utility of the data 

collected, where practical, sampling will be done to fulfill all three purposes at an individual sampling 

location. Similarly, to maximize the cost effectiveness of. the sampling activity, where data is needed in 

support of only one of the three collection purposes, the sampling procedures and analytical parameters 

will be limited to those necessary to fulfill that single purpose. 
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• 7.5.1. Sampling Schemes, Depths, and Locations 

Soil sampling will be conducted both randomly in support of the risk assessment and in a directed 

manner in support of the three purposes mentioned previously. Random sampling will support the RA 

by providing data on the complete area of locations of concern rather than focusing on hot spot areas 

of known elevated constituents present Sampling depths will vary based on the purpose. Surface 

samples will be used in support of the risk assessment of accidental dermal contact, ingestion, and 

inhalation during the present use scenario. To address the present use scenario, surface samples will 

not be obtained under paved areas and buildings during the first phase of sampling. To characterize 

risks associated with future remedial activities, construction, and use, random surface and subsurface 

samples will be collected under paved areas and buildings in the second phase. Surface samples will 

also be used to characterize the extent of contamination in sediments along unlined surface water 

drainage ways. Sampling cores extending down into the bedrock also will be advanced in support of all 

three purposes. The locations of samples for the directed sampling scheme will be initiated in areas 

where past field screening has indicated contaminants are likely present, or in areas where contaminants 

from suspected source areas would most likely be detected. 

• 7.5.1.1. Random Sampling Scheme 

• 

Sampling will be done on a random basis within OU-2 to support the risk assessment. These random 

samples will also provide an indication of the potential for contamination in areas where contamination 

is unknown or unsuspected. These samples will be collected from the land surface (0 to 6-inch depth). 

The random sampling will be collected from areas that are currently unpaved. Samples locations will be 

selected at random by dividing the site up on a 20-ft square grid and selecting a representative number 

of samples from all possible grid nodes that fall within unpaved areas. The specific mechanisms for 

determining the representative number of sample locations is provided in the FSP. Surface samples will 

also be collected at random along unlined drainage ways. The samples will be located randomly along 

the drainage way with samples distributed between the channel centerline and the likely high water line 

along both sides of the channel. 

7 .5.1.2. Directed Sampling Scheme 

In areas where past screening investigations have indicated that contaminants are likely to be present, 

area-specific sampling will be conducted to confirm the presence or absence of the contaminants in these 

areas. In areas where no previous studies or screening investigations have indicated the presence of 

contaminants but a potential source of contamination has been identified, additional screening activities 
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• 

• 

and focused sampling will be conducted to confirm the absence or identify the presence of contamination 

in these areas. 

The directed sampling will be initiated outside of the building parameters. No sampling inside of Site 

buildings is contemplated unless required to characterize the extent of contamination in support of either 

the risk assessment or feasibility study and would be done in a later phase. The locations of proposed 

initial sampling test holes are shown on Figure 7.3. These tentative locations were established based on 

previous field screening activities (Soil Gas Survey, and Radiological Site Survey), and previously identified 

potential source areas. 

The assessment parameter list will include organic, radiological and inorganic parameters at proposed 

sampling locations where an assessment of potential sources or both the radiological site survey and the 

soil gas survey have indicated a potential for contamination. Organic parameters only will be evaluated 

and where the assessment of potential sources or the soil gas survey indicate organic contamination may 

be present and neither the assessment of potential sources nor the radiological site survey indicated a 

potential for radiological contamination. Similarly, sites are proposed for the evaluation of radiological 

parameters only where a potential for radiological contamination is indicated and there is no evidence of 

a potential organic contaminant source. For example, Ar~a 23 will only be sampled for radiological 

contamination because a previous investigation (EG&G, 1993) in this area indicated that volatiles, 

semivolatiles, pesticides/PCBs, and inorganics were below or very near the quantitation limits and were 

below regulatory threshold values (EPA 1992b). 

In Area 23 and Area 20, a 40-ft square grid system is proposed for initial soil sampling. The locations 

proposed are tentative and may be adjusted based on the assessment of bedrock topography and 

subsurface cultural features. If contaminants are detected in the initial soil cores, additional sampling will 

be proposed to more clearly define the extent of the contamination. The location of the test holes for 

further delineation of extent will be based on the preliminary findings. 

Where site access is not restricted, soil sampling will be accomplished by advancing hollow stem drilling 

augers with a powered drilling rig. Soil sampling will be conducted continuously from the land surface 

to a depth of 5 ft into the bedrock surface or until auger refusal. Where site access is restricted samples 

will be collected to the bedrock surface with hand sampling tools. Specific sampling methods are 

described in the FSP. The samples retrieved will be described in the field by a geologist according to the 

methods specified in the FSP. Samples for analytical laboratory analysis and for geotechnical analysis 

• will be collected from near the land surface (12 to 18-inch depth), the bedrock surface, the total depth and 

at 5-ft intervals in between. 
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• Should soil samples collected as part of the random and direct sampling scheme indicate contamination 

is present in an identified area, additional sampling will be conducted to determine the nature and extent 

of that contamination. This subsequent phase of the investigation will address both paved and unpaved 

areas, as necessary. 

• 

• 

7.5.2. Chemical Radiological And Geotechnical Parameters 

Soil samples will be submitted for chemical and radiological parameters as summarized in Figure 7.3 and 

Table Vll.4. In addition to the chemical and radiological analyses, approximately 20% of the samples will 

be submitted for geotechnical analysis. 

7.5.3. Data Compilation and Use 

Data obtained from the surface and subsurface soil sampling activities will be considered with Phase 1, 

and other operable unit data collected to date. This evaluation will assist in the identification of all 

potential source or near source release areas within OU-2. Once this delineation is made, refinements 

to the future Rl field scope of work can be made as part of ongoing project scoping. This refinement may 

include additional soil sampling or modification in the location of newly proposed monitoring wells. All 

of this data will ultimately be validated and used during the Rl and FS report preparation activities. 

7.6. MONITORING WELL 00341NVESTIGATION 

The second task to be performed during Phase 2 of the Rl is the source area specific investigation of MW 

0034 as discussed in the following narrative. 

7.6.1. Description 

MW 0034 is located on the southeast edge of the Main Hill at the base of the slope (Figure 7.4). The 

plant paint shop, powerhouse and OS Building are located up-slope of MW 0034. Personal communication 

with plant personnel indicate that up to several feet of free-floating petroleum hydrocarbons (free product) 

are present in this well. The type of free product is not known; however, it is suspected that it may be 

fuel oil, waste oil, or a combination of both. Stained surface soil and a personal communication with 

Mound Plant personnel indicates that oil may have been disposed of (one-time discharge) in or near MW 

0034. The volume of oil discharged in or near MW-0034 is not known. The results of a soil gas survey 

(DOE 1992) indicate that this well is located in an area where toluene was detected in soil gas in 

concentrations ranging from 90 to 23,142 ppb. 
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Table VII.4. Soil Sampling Summary 

Locations and Depths I 
Proposed Sampling Locations: 132 Initial locations are illustrated in Figure 7.5. 

Analytical Parameter List 

Analytical Parameter List Geotechnical Parameters * 

VOCs**+ Grain size distribution and Hydrometer 
SVOCs** Bulk Density 
TAL inorganics Permeability 
Bismuth Moisture Content 
Fluoride 
USATHMA -listed explosives** 
TCL pestlcides/PCB's** 
Actlnlum-227 
Americium-241 
Isotopic plutonium (238,239/240) 
Isotopic thorium (229, 230 234/235,238) 
Isotopic uranium 
Radlum-226 
Strontlum-90 
Tritium 
Protactlnlum-231 
Gamma spectrometry 
Nitrate/nitrite 
Sulfate 
Chloride 
Total organic carbon** 



• • 
Table VII.4. (Continued) 

OC SAMPLE SUMMARY 

TRIP BLANKS 
Number: 1 per cooler containing VOC Samples 
Analytical Parameters: VOCs 

EQUIPMENT RINSATE BLANKS 
Number: 1 per 10 geochemical samples 
Analytical Parameters: Analytical parameter list 

FIELD AMBIENT BLANKS 
Number: 1 per 20 geochemical samples 
Analytical Parameters: VOCs 

FIELD DUPLICATES 
Number: 1 per 10 geochemical samples 
Analytical Parameters: Analytical parameter list 

MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
Number: 1 per 20 geochemical samples 
Analytical Parameters: Analytical parameter list 

Estimated Number of Samples 

132 initial locations (32 radiological, 23 organics, and n for organics, lnorganics and radiologicals.) 
results of prior phases. 

NOTES 
CLP • 
PCB· 
SOW
SVOCs • 
TAL· 
TKN • 
TCL· 
TP· 
USATHMA • 
VOCs-
* . 

Contract Laboratory Program 
polychlorinated biphenyl 
statement of work 
semi-volatile oranlc compounds 
target analyte list 
total Kjeldahl nitrogen 
target compound list 
total phosphorus 
U.S. Army Toxic and Hazardous Materials Agency 
volatile organic compounds 
Indicates analysis will be conducted on 20 percent of the samples 

**. . . Indicates parameters to be analyzed for samples specified for organics analysis 
+ . VOCs will not be analyzed for random samples collected from the surface (0 to 6 Inches) 

• 

Locations and numbers subject to change based on 



Depth 

s 

10 

15 

Sample 
Well Materials Well 

Con 
T A ID 

Bentonite. 

BACKFill: Earth. 

• Bentonite. 

I~·IIU:o=,· Steel, 3". 
PACK: 

GROUND\IATER Reference: 
DEPTH HOUR DATE 

16.46 14:10 .09/?,_Q/90 

Project Manager 

Lith Lithologic Description 

I I 
II 
II Fl.. Fill. 
I I 
II 

• • •• •• Ill 
I 

11 GrayliU. 

SH Weathered shale. 

SH Unweathered shale. 
Total Depth = 20.0 feet. 

Operable Unit 9, Site-Scoping Report: 
Volume 2 - Geologic log and Well 
Information Report, May 1992 

PAGE: 

_1_ of _1_ 

Figure 7.4. Boring Log and Well Construction Diagram for Monitoring Well 0034. 
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• MW 0034 (fonnerly Well 34-1) was installed in May 1976 as part of the Potable Water Standards Project. 

• 

• 

This well was drilled to a depth of approximately 20 ft-bgs and is completed in bedrock. The OU-9 RI/FS 

Work Plan indicates that this well does not meet the standards set forth in USEPA's Technical 

Enforcement Guidance Document (TEGD) for monitoring well construction. The monitoring well 

construction (backfilled with earth) may have provided pathway for free product migration to the water 

table from the surface. Several rounds of water elevations measured in this well between February and 

September 1990 indicate that the water elevation Is typically between 802 and 803 ft-msl. 

A boring log and well construction diagram for MW 0034 is provided in Figure 7.4. If resurveying of this 

well is not completed under the OU-9 scope of work, it will be resurveyed under Phase 1 of the OU-2 

scope of work prior to implementing the MW 0034 investigation. This will provide additional groundwater 

elevation data to augment the Phase 3 scoping. 

7.6.2. Investigation ObJectives 

The MW 0034 source area specific investigation Includes following objectives: 

identify the free product; 

estimate the thickness and volume of free product floating on the water table; 

evaluate the extent of subsurface contamination by the observed free product; 
and 

evaluate whether MW 0034 is the source of the free product O.e. free product was 
disposed of in the weiQ, or if MW 0034 is within a free product plume of much 
larger dimensions from a different source. 

7.6.3. Investigation Methods 

A two task approach will be used to investigate the free product occurrence in MW 0034. 

7.6.3.1. Task 1: Free Product Identification 

The Task 1 investigation will identify the type of free product present, provide an initial assessment of the 

extent of free product, and determine if MW 0034 is the potential source of free product in the subsurface . 
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• The scope of work under Task 1 will include the following: 

• 

• 

Installation of two test borings/monitoring wells adjacent to MW 0034 to evaluate 
conditions immediately upslope (upgradient) and downslope (downgradient) of 
the well. One test boring/monitoring well will be installed approximately 5 feet 
upslope, and one approximately 5 feet downslope of MW 0034. 

Submitting soil samples from the unconsolidated zone for analysis of Total 
Petroleum Hydrocarbons (TPH). Groundwater samples will be collected and 
submitted for TPH analysis only if free product is not present in the well. 

sampling the free product in MW 0034 and the two test borings/monitoring wells 
(if free product is present) for petroleum fingerprinting analysis and density 
(specific gravity); 

measuring depths to groundwater and free product in the well using a probe 
capable of detecting the free product/groundwater interface, and calculating free 
product thickness; 

The Task 1 work will provide an initial evaluation of the type of free product contained within the well; the 

volume of product in the subsurface, and the potential source areas . 

7.6.3.2. Task 2: Delineation of Extent 

If it is concluded that the free product within MW 0034 is the result of a direct discharge to MW 0034 ~.e., 

no impacts to soil or groundwater 5 feet up or down gradient), the recoverable free product will be 

removed by hand bailing. MW 0034 will then be properly abandoned according to Mound Plant ER 

· Program protocol; however, the two additional wells will remain to supplement existing monitoring wells 

on the Main Hill. 

If analysis indicates that a significant volume of free product exists in the subsurface, additional test 

borings and monitoring wells will be installed, using the procedure discussed in Task 1, t~ evaluate_ the 

extent of the free product in soil and within the groundwater table. The location and number of these 

monitoring wells will be selected after the evaluation of the Task 1 data, which are expected to provide 

insight into the actual thickness and volume of groundwater floating on the water table. The screen 

position for these new wells would straddle the water table to allow floating product to enter the wells. 

The number and location of Task 2 wells will be selected by DOE, USEPA, and Ohio EPA based on the 

Task 1 findings . 

The extent of free product contamination will be delineated and the most appropriate method of 

removaVtreatment will be determined. If it is determined that MW 0034 will not be utilized as part of the 

tree product removal, MW 0034 will be abandoned as described in Task 1. If MW 0034 will be utilized as 
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• part of the free product removal, upon detennination that clean up has been Completed, MW 0034 will be 

properly abandoned according to Mound Plant ER Program protocol. The additional monitoring wells will 

remain in place as supplemental monitoring wells for the Main Hill investigation. 

7.6.4. Data Compilation and Use 

Data obtained from the Monitoring Well 0034 investigation will be considered with Phase 1, and other 

operable unit data collected to date. This evaluation will assist in the identification of any potential source 

or near source releases in that specific area Once this delineation is made, refinements to the future AI 

field scope of work can be made as part of ongoing project scoping. This refinement may include 

additional soil sampling or modification in the location of newly proposed monitoring wells. All of this data 

will ultimately be validated and used during the AI and FS report preparation activities. 

7.7. CHARACTERIZATION OF MAIN HILL SEEPS AND FOUNDATION DRAINS 

The characterization of the Main Hill seeps and foundation drains will be performed primarily as one of 

the major tasks during Phase 3. A number of site reconnaissance-type and background data evaluation 

• activities will be performed during Phase 1 of the OU-2 Rl to augment the ongoing project scoping. These 

tasks will include the location investigation, infrared aerial photograph survey, personnel interviews, review 

of building plans and a site reconnaissance and location mapping. lnfonnation from these Phase 1 

activities will be the key focus for the remaining Phase 3 activities under the nature and extent 

investigation. 

• 

To characterize the groundwater flow in the bedrock and discharg~.at the seeps, the following tasks will 

be accomplished: 

refine the lithologic data base of the bedrock formation; 

determine the hydrologic properties of the bedrock formation; 

better define the hydraulic head within the bedrock; 

locate all potential seeps during wet and dry seasons; 

locate and map process lines, sewer lines, and foundation drains that may be contributing 
recharge to the hillside seeps; 

determine hydrologic budget for Mound Site; 

determine the interconnection between the bedrock flow system and the BVA; 

evaluate monitoring well network; 

Mound Plant, ER Program 
(Revision 1) 

RVFS, OU·2, Work Plan 
December 1993 

9317!>-04-G 

Data Collection 
Page 7-28 



• 

• 

• 

determine contributing source areas and flow paths using groundwater tracing techniques; 
and 

determine vertical and horizontal components of groundwater flow. 

7.7.1. Location Investigation 

A location investigation will be performed to identify and locate all natural seeps building foundation drains 

on the Main Hill outslopes, including seeps originating from the railroad cut. Eight seeps have previously 

been identified; however, additional seeps may occur seasonally. 

To fully characterize the shallow groundwater system, all seeps or springs need to be identified. All seeps 

will be located in the field and staked. Field verification of the seeps will be performed during a wet 

season (spring or faiO and a dry season (summer or winter). Field verification will allow an evaluation of 

seasonal flow variations at the eight exiting seeps and confirm the presence or absence of potential 

additional seeps. 

7.7.1.1. Infrared Aerial Photographic Survey 

Color infrared (IR) aerial photography will be used to aid in characterizing surface features and conditions. 

Color IR photography is an effective method for defining surface vegetational and water patterns. These 

features are much more prominent on IR aerial photographs when compared to conventional aerial 

photographs. 

IR photography records energy at wavelengths ranging from o. 7 to 0.9 micrometer (!lm). This spectral 

band represents reflected solar radiation, not emitted thermal energy. Advantages of IR photography are 

as follows: 

Improved haze penetration, because the filter eliminates the severe atmospheric 
scatter that occurs in the visible and ultraviolet band. This results in a higher 
contrast ratio and therefore a higher spatial resolution. 

Maximum reflectance from vegetation occurs in the photographic IR range. 

IR radiation is absorbed by water, which causes the water to appear as a dark 
tone on lA photographs. Water and land are easily distinguished. 

IR aerial photography will be utilized to assist in placement and screening for soil samples (Section 7.8) 

and soil gas sample locations (Section 7.3). IR photography can assist in determining areas with stressed 

vegetation, spill areas, and soil moisture. The location of additional seeps may be identified using color 

IR photography. 
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• This IR aerial photographic survey will be flown at a low altitude to provide the greatest detail for viewing 

the site characteristics. Several flight lines will be flown to provide complete coverage of the site in stereo 

vision. This coverage will enable the viewer to study the IR photos using stereo glasses, providing a three 

dimensional perspective of the ground surface. The results of the IR survey will largely direct the field 

reconnaissance of the site. At a minimum, two flight lines will be flown at an altitude of approximately 

2,500 feet using a camera with a focal length of 0.152 meter with 50% overlap in the photo pairs. 

These two different sets of photos flows at different times of the year the first being during late winter/early 

spring when no snow is on the ground and before vegetation and trees leaf out and during the late 

spring/early summer after leaves have budded. This will be used to determine seasonal variations. 

7.7.1.2. Interview Plant Personnel 

Plant personnel will be interviewed to gain insight into the location of existing seeps, and foundation 

drains that may not be represented ·on engineering drawings or building plans. The purpose of 

interviewing plant personnel is to locate any undocumented seeps and foundation drains. This 

information will be used in conjunction with other data sources to produce a map showing the location 

• of all known seeps or drains. 

• 

7.7.1.3. Review Building Plans (Foundation Drains) 

All building plans will be reviewed to determine the location and type of foundation drains. All drains will 

be identified according to the type of drain, the source building and processes, and date and type of 

construction. 

7.7.1.4. Site Reconnaissance 

A site field reconnaissance will be performed on the Main Hill to locate and confirm all groundwater seeps 

and drains. Field reconnaissance will occur during and after periods of high precipitation and during the 

dry seasons to determine which springs are perennial. 

During the seeps survey, temperature, specific conductance, pH, and estimated flow rates will be 

determined. Temperature and specific conductance will be used to characterize the groundwater as 

being perennial versus intermittent. Measurements of pH will provide information on the acidity of the 

groundwater. 
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• 7.7.1.5. Data Compilation and Use 

• 

• 

Data obtained from the Main Hill seep and foundation drain location investigations will be considered with 

Phase 1, and other operable unit data collected to date. This evaluation will assist in the identification of 

all potential source or near source release areas within OU-2. Once this delineation is made, refinement 

to the Mure Rl field scope of work can be made as part of ongoing project scoping. This refinement may 

include additional soil sampling or modification in the location of newly proposed monitoring wells. All 

of this data will ultimately be validated and used during the Rl and FS report preparation activities. 

7.7.2. Location Survey 

The location of seeps and foundation drain discharges will be surveyed using professionally accepted 

surveying techniques and standards. These locations will be surveyed by a registered (State of Ohio) 

surveyor. Both horizontal and vertical control will be established according to surveying standards set 

by the Board of Registered Engineers, Architects, and Surveyors for the State of Ohio. The survey will 

be coordinated with the OU-9 RifFS to ensure that stations are not surveyed more than once • 

Building plans will be reviewed to locate process lines, sewer lines, and foundation drains. These 

locations will be field checked and survey locations established for exterior manholes, sumps, or drains 

that tie into the subsurface utility network. 

7.7.3. MonHorlng Characteristics of Flow 

Groundwater flow patterns will be monitored using several methods to characterize ~roundwater 

movement away from the site and suspected source areas. Groundwater flow in the bedrock and the BVA 

will be based on water level measurements and water table maps produced from these measurements. 

Velocity and dispersion will be determined in the bedrock flow system by using dye tracing techni9ues. 

Groundwater chemistry will be determined from samples collected and analyzed for a comprehensive suite 

of constituents and compared with precipitation events to determine seasonal fluctuations. 

A portion of the shallow groundwater discharges at several small seeps along the cutslope of the Main 

Hill. These seeps will be monitored for flow using continuous stage recorders and flumes or weirs 

installed at these seeps . 
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• 7.7.3.1. Continuous Data Logging and Periodic Evaluation Schemes 

• 

• 

Continuous flow measurements of the seeps will be performed to determine seasonal hydrologic 

characteristics, and response to rainfall to support evaluation of the groundwater flow within the bedrock 

units. Flumes or weirs with flow meters will be installed on all seeps and monitored using continuous 

recording instruments ~.e., data logger). 

Two OU-2 well clusters will be selected and monitored using pressure transducers and data recorders 

to measure water level elevations within each well of the well cluster. The well clusters for continuous 

recording will be selected after well installation and will be based on those most representative of general 

site characteristics. 

The purpose of this monitoring is to gain information on the flow hydraulics of the system in relation to 

the climatic changes that occur throughout the year, correlate seep flow with precipitation events, and to 

correlate seep flows with water levels in the monitoring wells that will be continuously monitored. The 

information collected by the data loggers will be downloaded in the field to a portable computer every 

two-weeks for a period of one year to cover climatic variations. The information gathered will be compiled 

and correlated to precipitation events. Information obtained from determining inflows or outflows from 

process and sewer lines and foundations drains will be incorporated to assess the effects of other 

recharge components other than precipitation. 

7.7.4. Analytical Sampling 

The Hillside seeps and foundation drains will be sampled in conjunction with the OU-2 monitoring wells. 

These seeps and drains will be sampled once per quarter for a one-year period to establish a data base 

that may be used for statistical analysis. Section 7.9.2 provides a summary of the analytical parameters 

and QC requirements for all water samples, including the seeps. Sampling will be complet~ in 

conjunction with OU-9 activities to avoid collection of duplicate information. A discussion of the field 

methodology for sampling and foundation drains and hillside seeps is provided in the FSP. 

7.7.5. Dye Tracer Study 

The hydrogeologic regime at Mound Plant Site consists of flow through bedrock beneath the Main Hill and 

SM/PP Hill and within the unconsolidated glacial deposits and alluvium of the BVA The bedrock 

groundwater system is a complex, interbedded sequence of shale and limestone that is dominated by 

fracture flow. The BVA is characterized by porous flow within interbedded gravel lenses (DOE, 1992). 
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• Monitoring wells placed in complex flow systems (i.e., fractured bedrock) may reflect regional 

characteristics of the groundwater flow regime, but can miss the localized flow features. Dye tracing using 

fluorescent tracer dyes is an effective method for characterizing groundwater flow directions and rates 

within complex bedrock flow systems. 

In addition to the fluorescent tracers, isotope tracers will be evaluated for their appropriateness for 

determining groundwater flow and hydrologic characterization. Other tracer types are carbon 14, oxygen 

isotopes, cations (e.g. sodium, lithium, and potassium ions), anions (e.g. chloride, bromide, iodide, nitrate, 

and sulfate). In addition to using fluorescent and isotope tracers, tritium and uranium isotopes will be 

monitored for fluctuations for one month during a dry period (winter or summer) and one month during 

a wet period (spring or faiQ to determine aquifer responses and temporal trends for these isotopes. 

The dye tracing study will utilize existing seeps, monitoring wells, potable water supply wells, and sites 

along the Great Miami River. Prior to injecting tracer dyes, the public in the vicinity of the DOE site will 

be notified. Table VII.Siists the locations proposed for the dye tracing studies. 

The dye tracing study will monitor the following: twenty-three existing monitoring wells, three existing site 

• groundwater potable water supply wells; four off-site private groundwater potable water supply wells; nine 

newly installed OU-9 groundwater monitoring wells; two existing piezometers; approximately 25 new 

proposed OU-2 groundwater monitoring wells (nine cluster well locations with up to one deep, two 

intermediate, and one shallow well per location); six locations along the Great Miami River; and eight 

seeps along the outslope of the Main Hill. Any additional seeps discovered during the proposed field 

reconnaissance will be included. 

• 

Purposes of the dye trace are to provide direct proof of movement of water from one point to another 

point; provide an indication of groundwater flow rates and dispersion; and provide quantitative results to 

help in determining retardation and leakage between groundwater systems. 

7.7.5.1. Dye Tracing Objectives 

The primary objectives of the groundwater dye trace are to: 

provide data to characterize flow in the bedrock groundwater system beneath 
Mound Plant Site including flow rates and dispersion; 

provide data to assess current monitoring well locations and identify optimum 
locations for future monitoring wells in the bedrock groundwater system; 
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• 

• 

• 

Table VII.S. Proposed Dye Tracing Sampling Locations 

Existing Groundwater Monitoring Wells Existing Mound Potable Water Supply Wells 

0020 
0028 
0033 
0034 
0035 
0042 
0111 
0112 
0113 
0114 
0115 
0116 
0117 
0118 
0120 
0122 
0137 
0138 
0236 
0242 
0312 
0315 
0419 

Groundwater Capture Trench Wells 
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0712 
0713 
0714 
0721 
0722 
0723 
0724 
0725 
0726 
0727 

0601 
0602 
0603 
0604 
0605 
0606 
0607 
0608 

0071 
0076 
0271 

Existing Off-Site Potable Water Supply Wells 

0905 
0906 
0907 
0912 

Proposed OU-9 Monitoring Wells 

0318 
0322 
0323 
0324 
0332 
0335 
0348 
0349 
0369 

Existing Piezometers 

P-021 
P-022 

Proposed OU-2 Monitoring Wells Clusters 
3 wells per location 

(deep, intermediate, shallow) 

OU2-MW-1 
OU2-MW-2 
OU2-MW-3 
OU2-MW-4 
OU2-MW-5 
OU2-MW-6 
OU2-MW-7 

Other Locations 

Foundation Draws and Trench Fill Areas 
Located During Site Reconnaissance 

OU2-MW8 
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Great Miami River Locations 
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• provide data to determine or confirm contaminant releases from the SW Building 
storm drains, sewers, and process lines; 

provide data to determine the interconnection between the Bedrock Flow System 
and the BVA 

evaluate the effectiveness of the trench recovery systems; and 

determine major seeps or drains, Q.e., those where the majority of the dye is 
discharged). 

7.7.5.2. Groundwater Tracing Study 

The groundwater tracing program will utilize existing bedrock monitoring wells, BVA monitoring wells, 

existing Mound Plant groundwater production wells, selected downgradient privately-owned groundwater 

production wells, trench recovery systems, and selected geographically distributed sampling points along 

the Great Miami River (Figure 7.5). The tracing study will utilize fluorescent tracer dyes proven to be very 

effective in determining flow directions and velocities within fractured and cavernous bedrock formations. 

Types of fluorescent tracer dyes include Rhodamine wr (an orange dye), fluorescein (a green dye), Direct 

• Yellow 96 (a yellow dye), and optical brighteners (a blue dye). There are several other dyes that can be 

utilized that vary within the visible spectrum, but the ones listed here have been approved by U.S. EPA 

for groundwater tracing applications. 

• 

In addition to the fluorescent tracer dyes, the use of isotopes as tracing agents will be considered for use 

in characterizing the groundwater flow in the bedrock units. Isotope traces include tritium, which may be 

used to indicate fluctuations at the seeps that can be related to pulses of the groundwater system. 

Tritium concentrations can also be viewed as the concentrations over the average value for tritium in other 

non-influenced areas. 

Other types of tracers are ions such as bromide or chloride. Bromide is referred as a superior tracer 

among the different types of ions used for tracing. Bromide exhibits low absorption and adsorption, is 

biologically stable, and is not lost by precipitation (Davis, et al., 1985). Isotopes and ion traces will be 

analyzed by using liquid chromatography and mass spectrometry as discussed in the QAPP. 

Because of the complexities in determining potential groundwater movement in the bedrock formations, 

the groundwater tracing program must be flexible in its implementation to achieve successful results. The 

FSP outlines procedures to be followed in completing the assigned task; however, changes may be 
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• 

• 

• 

appropriate and should be expected before and- during this tracing program as the need arises or as 

conditions warrant. 

Additional tracing will be performed to determine the source areas, and discharge points and potential 

leaks within the existing process lines, sewer lines, and foundation drains. These are all potential sources 

for releases to the bedrock groundwater system. 

Because of limited data on the connection between the groundwater in the bedrock formation and the 

BVA, the dye tracing program will include monitoring wells that are located in both hydrostratigraphic 

units. In addition to seeps and monitoring wells, on-site and selected off-site water supply wells will be 

monitored during the study. 

Additional techniques will be used to determine daily fluctuations in the tritium concentrations and to 

determine concentrations over what is typical background tritium concentrations. Continuous sampling 

devices will be used to collect water samples for analysis. Groundwater quality sampling will also be 

performed in conjunction with the dye trace investigation to aid in confirmation of dye tracing results. A 

discussion of the field techniques is provided in the FSP . 

7.8. INSTALLATION OF NEW MONITORING WEU CLUSTERS 

The installation of new monitoring well clusters is the second major task to be performed during Phase 

3 of the OU-2 Rl. Data obtained from other ongoing operable units and the Phase 1 reconnaissance 

activities including the Main Hill seep and foundation drains characterization will be considered during final 

scoping of the new monitoring well network. 

7.8.1. Purpose, Screened Intervals, and Locations 

Nine monitoring well clusters, each cluster consisting of between two or three wells, will be installed to 

define groundwater flow and quality within and adjacent to OU-2. The number of wells ultimately installed 

at each cluster location may vary depending on the number of hydrostratigraphic units encountered. Data 

gathered from the nine monitoring well clusters will be used in conjunction with existing wells and with 

the wells installed during the OU-5 RI/FS and OU-9 RI/FS. Five of the clusters will be installed on the Main 

Hill to define flow and quality characteristics of groundwater zones (including perched zones) within 

bedrock. Two clusters will be installed north of the Main Hill at locations to be determined after 

potentiometric data from OU-9 wells are analyzed. These wells will help evaluate the interconnection 

between the Main Hill bedrock and the buried valley aquifer. Two groundwater monitoring well cluSters 

will be installed at the base of the Main Hill (along the perimeter) to assess groundwater flow and quality 
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• that may be discharging from the Main Hill to the unconsolidated deposits of the Tributary Valley. The 

monitoring well installations will be used to gather the following subsurface information: 

• 

Stratigraphic and lithologic conditions. 

Groundwater potentiometric heads, flow directions, and vertical gradients within 
OU-2 hydrostratigraphic units and adjacent areas. 

lnterconnectivity between hydrostratigraphic units. 

Hydraulic characteristics {hydraulic conductivity, flow velocity, and storage) of 
hydrostratigraphic units. 

Chemical quality of groundwater beneath the Main Hill and impact on adjacent 
areas. 

Seasonal variations in groundwater flow and quality . 

Fracture flow patterns {when used in conjunction with dye tracing). 

Main Hill groundwater/Hillside Seeps relationships. 

The proposed locations of the monitoring well clusters are illustrated in Figure 7.6. The well locations 

were selected to provide sufficient coverage to obtain groundwater data at the center and around the 

perimeter of the Main Hill. The locations may be changed slightly by the field geologist based on access _ 

or presence of subsurface utilities. Table Vll.6 summarizes the proposed lithologic target intervals for 

screening of shallow {S), intermediate (1), and deep {D) intervals. 

7.8.1.1. Main Hill Monitoring Well Installations 

Three monitoring wells will be installed into bedrock at each cluster location on the Main Hill (OU2-MW1 

through OU2-MW5) using an air rotary drilling rig. The shallow well of each cluster will be set to screen 

perched water if present. A shallow, perched groundwater system is believed to convey VOCs .and 

radiological contamination to the seeps, which reside at an elevation of 820 tt-msl. If perched water is not 

present, the shallow wells for the Main Hill clusters will be set to straddle the 820 ft-msl elevation (seeps 

elevation). Although dry at the time of installation, seasonal variations or recharge events may cause 

water to periodically enter these wells. If more than one perched zone is encountered (i.e., potentially at 

the weathered bedrock/competent bedrock interface), the need to construct additional monitoring wells 

will be evaluated and discussed with DOE, USEPA, and Ohio EPA prior to installation. The well screen 

for the intermediate monitoring well will be set to straddle the water table to evaluate water table 

• potentiometric heads. The top of the deep monitoring well will be installed a minimum of 15 feet beneath 

the water table surface to investigate the deeper bedrock system. 
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• 

• 

• 

Table Vll.6. Proposed MonHoring Well Completion Summary 

Estimated Estimated Estimated 
Surface Elevation Maximum Drilling Elevation at Total 

Well Number (ft-msQ Depth (ft) Depth (ft-msQ Target for Screening 

OU2-MW1S 875 60 815 Bedrock (Perched) 

OU2-MW11 875 75 800 Bedrock (Water Table) 

OU2-MWD 875 100 775 Bedrock (Deep) 

OU2-MW2S 875 60 815 Bedrock (Perched) 

OU2-MW21 875 75 800 Bedrock (Water Table) 

OU2-MW2D 875 100 775 Bedrock (Deep) 

OU2-MW3S 875 60 815 Bedrock (Perched) 

OU2-MW31 875 75 800 Bedrock (Water Table) 

OU2-MW3D 875 100 775 Bedrock (Deep) 

OU2-MW4S 867 60 815 Bedrock (Perched) 

OU2-MW41 867 75 800 Bedrock (Water Table) 

OU2-MW4D 867 100 775 Bedrock (Deep) 

OU2-MW5S 845 60 815 Bedrock (Perched) 

OU2-MW51 845 75 800 Bedrock (Water Table) 

OU2-MW5D 845 100 775 Bedrock (Deep) 

OU2-MW6S 778 88 690 Outwash (Water Table) 

OU2-MW61 778 98 680 Weathered Bedrock or 
Deep Outwash 

OU2-MW6D 778 118 660 Bedrock (Deep) 

OU2-MW7S 743 53 690 Outwash (Water Table) 

OU2-MW71 743 63 680 Weathered Bedrock or 
Deep Outwash 

OU2-MW7D 743 83 660 Bedrock (Deep) 

OU2-MW8S 709 40 669 Outwash (Water Table) 

OU2-MW8D 709 130 579 Bedrock (Deep) 

OU2-MW9S 709 40 669 Outwash (W~er Table) 

OU2-MW9D 709 130 579. Bedrock (Deep) 

Note: SuffiX D designates the deep well, I the intermediate depth well, and S the shallow well at all 
three well clusters. 
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• Two monitoring wells (OU2-MW8 and MW9) will be installed just north of the Main Hill to investigate the 

interconnection between the bedrock and the buried valley aquifer. One well of each cluster will be 

screened in the buried valley aquifer, one into the bedrock, and the third, if necessary will be screened 

at a location as decided in the field by a hydrogeologist. 

The boring for the deepest well in each cluster will be completed prior to installing the borings for the 

intermediate and shallow monitoring wells. Coring and borehole geophysical data (Section 7.8.2) will be 

collected from the deep well at each cluster to determine screen placement for all three wells (shallow, 

intermediate, deep). The objective will be to screen high transmissivity zones that may contain and 

convey chemical or radiological contaminants. It is anticipated that the thin limestone layers that are 

interbedded with the shale will have the highest potential for transmitting potential contamination. The 

details of the drilling program (including air-rotary dust control and waste handling) and monitoring well 

installation procedures ~ncluding well construction details) for the Main Hill are discussed in the FSP. 

7.8.1.2. Tributary Valley Monitoring Wells 

Two monitoring well clusters (OU2-MW6 and OU2-MW7) will be installed within the saturated portion of 

• the Tributary Valley at the locations illustrated in Figure 7.6. Two wells of each cluster will be installed Into 

bedrock, and one well of each cluster will be installed into the unconsolidated deposits using a hollow 

stem auger drilling rig (Table Vll.6). 

• 

In all cases, the boring for the deep monitoring well will be advanced first. The deep monitoring wells will 

be set to screen the competent bedrock zone in order to determine if known shallow groundwater 

contamination has impacted deeper zones. The borehole for the deep well be logged with a suite of 

geophysical tools as discussed in Section 7.8.2 of this work plan. The screened interval of the deep 

monitoring well will be based on the results of the geophysical logging and observations of the cored 

bedrock. The objective will be to screen zones that have the greatest potential for contaminant transport 

o.e., fractured limestone layers). 

The results of the coring and borehole geophysical investigation for the deep monitoring well at each 

cluster will be used to determine the location of the screened interval for the intermediate monitoring well. 

The intermediate monitoring well will be set to screen weathered bedrock (if present). If weathered 

bedrock is not present, the intermediate well will be set directly above bedrock within the unconsolidated 

sediments . 

The shallow monitoring well at each cluster will be set to screen the water table within the unconsolidated 

deposits. The boring for the shallow monitoring wells will be installed with a hollow-stem auger rig. 
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• Continuous split-spoon samples will be collected within the unconsolidated deposits -from surface to the 

top of bedrock. An organic vapor meter (OVM) and the Fiddler rad meter will be used to field screen the 

split-spoon samples. 

The details of the drilling program and monitoring well installation procedures for the Tributary Valley 

monitoring wells are discussed in the FSP. 

7.8.2. Geophysical Logging 

A video camera survey will be conducted on all newly drilled borings and existing monitoring wells that 

require additional identification and are determined to be of use to_.the OU-2 efforts to evaluate the 

subsurface geology and to verify and supplement data obtained during the downhole geophysical survey. 

The downhole video camera will use both a frontal view down the borehole and side view of the sidewalls 

of the borehole as the camera is lowered into boring. In addition to evaluation of the geology and 

assisting in the correlation of the downhole geophysics, the camera video will also be used to assist in 

selecting the screened interval in all newly installed monitoring wells. 

• Downhole geophysical logging will be performed within the deep well boring at nine proposed well 

clusters. The geophysical survey will be conducted to gain a better understanding of the geology, 

lithology, and porosity in both the saturated and unsaturated zones. The downhole geophysical 

techniques that may be performed and the information obtained from each are as follows (Scott Keys, 

1989): 

• 

Temperature- Temperature measurements are used to determine geothermal 
gradient changes within the fluid filled borehole, which would be expected to 
increase with depth. Temperature measurements will be made continuously 
below the water table. The measurements will be evaluated both for changes 
with respect to depth as well as for temperature differential changes between 
depths. Differential changes are measurements within the borehole below the 
water surface and these measurements can be correlated with the caliper log and 
well log information in determining bedding plane openings or fractures within the 
bedrock units. Groundwater movement is inferred from differential temperature 
measurements. 

Borehole Flowmeter - Borehole flowmeter is used to determine potential discrete 
flow velocities within the fluid filled borehole (i.e., below the water table). This can 
be accomplished using an impeller type or a heat pulse type flowmeter. This tool 

. can be useful in determining flow zones and identify areas for well screening 
depths . 

Fluid ConductivitY - Fluid conductivity is used to indicate changes in fluid 
chemistry of the formation water. The fluid resistivity is used to correlate with 
temperature to determine changes in fluid flow. Fluid resistivity measurements 
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• 

• 

• 

provide data related to the concentration of dissolved solids in the formation 
water. Fluid conductivity measurements will be used in the interpretation of other 
electrical logs used. 

Natural Gamma - Natural gamma radiation measurements are widely used 
borehole geophysical measurements to indicate changes in lithology. These 
measurements are made throughout the borehole, beginning at the ground 
surface. Gamma rays from naturally occurring radioactive isotopes pass through 
the detector, creating a flash of light The frequency of flashes indicates the level 
of naturally occurring radioactive isotopes associated with clay minerals. 
Clay/shale-rich strata are more radioactive than other strata, and therefore natural 
gamma radiation is used to indicate the presence of the lithology of the bedrock, 
determine shale layers that occur within the bedrock formation, and 
measurements will be used to estimate the bulk density and porosity of the 
formation. Porosity calculations will be used to determine hydrogeologic 
characteristic, and to estimate permeabilities and flow rate characteristics. 

Neutron - Neutron logs are made with a source of neutrons in the probe and 
detectors that provide a record of the neutron interactions that occur in the 
vicinity of the borehole. Most neutron interactions are related to the quantity of 
hydrogen present, which, in groundwater environments, is largely a function of 
the water content of the rocks· penetrated by the borehole. Neutron logs are 
used in water resource investigations because they can be used to determine 
porosity for a considerable range of borehole conditions and rock types . 

The neutron log will provide a digital record of the neutron capture by the rock 
and the contained groundwater. The log is sensitive to moisture content in the 
unsaturated zone and is a measure of porosity in the saturated zone. 

Resistivity/Resistance -Resistivity/resistance measure the changes in potential 
resistivity/resistance of the formation. Formation resistivity/resistance are 
quantitative rock analysis, and when used in conjunction with the gamma log and 
spontaneous potential log, lithologic determinations can be made. This technique 
uses a single point, 16-inch normal, 64-inch normal and wet/dry resistance sound. 
The single point resistance measurements are used for obtaining information 
regarding lithology. 

The 16-inch and 64-inch normal-resistivity logs are most useful in determining 
water quality. When calibrated with temperature and fluid resistivity, the 
measurements obtained from the formation resistivity can be converted to 
porosity. These measurements will also be correlated with the natural gamma 
measurements to determine lithology. 

Spontaneous Potential - The spontaneous potential is a measurement used to 
provide information on the lithology and the salinity of the formation water. 
Spontaneous potential measurements record the potential or voltage that 
develops at the contact between shale/clay layers, and saline water in the 
borehole. The log is a relative electrical measurement of the natural potential 
between the surface ground and the borehole fluid. The primary sources of 

· spontaneous potentials are the electrochemical and electrokinetic (streaming 
potentials). The streaming potentials are the electrochemical effects of migration 
of ions from concentrated to more dilute solutions, and are most effected by clay, 
decreases negative mobility. Electrokinetic effects are the result of water moving 
through the borehole. 
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• Spontaneous potential measurements will be used to determine lithology, in 
conjunction with the other electrical logs and the natural gamma measurements. 
Spontaneous measurements correlated with differential temperature and fluid 
resistivity measurements will be used to determine flow zones within the bedrock. 

Acoustic/Sonic - The acoustic or sonic measurements are a record of the travel 
time of an acoustic wave from the transmitting probe. Acoustic logs are useful 
to identify lithology and measure porosity. The sonic measurements will be used 
in conjunction with the natural gamma measurements and borehole logging 
Information to estimate lithology, porosity, and to indicate fracture or cavernous 
zones. 

Caliper- A caliper will be used to measure the change in the borehole size, which 
will indicate rock hardness, cementation, and lithology. Caliper measurements 
will be made throughout the borehole ~.e. from the ground surface to depth) and 
used to correct other geophysical measurements. This technique will be used 
in determining borehole size consistency, and will be correlated with the acoustic 
and gamma measurements in determining lithology. 

Downhole geophysics has been run on two new boreholes installed as part of the OU-9 Rl. ICF KE will 

evaluate the results of this survey to determine which downhole geophysical methods are appropriate 

prior to making final determinations on the methods to use. Procedures to be used in conducting 

borehole geophysical surveys are provided in the FSP. Any procedure requiring water in the borehole 

• or well will only be conducted from the water table to the bottom of the well. No water will be added to 

wells for geophysical logging. 

• 

7.9. GROUNDWATER FLOW AND QUALITY INVESTIGATION 

The groundwater flow and quality investigation will involve the collection of groundwater data to determine 

the direction, rate of flow, and contaminant concentrations within the bedrock system and the BVA. This 

information will be used to determine the most likely pathways of contamination migration. The data 

obtained during completion of this task combined with the other Phase 3 activities are geared to collect 

similar data as the Main Hill seep and foundation drain characterization and will feed directly into, and 

have a significant impact on, the outcome and determination of the baseline risk assessment. 

Water level measurements will be collected and testing of hydraulic properties (i.e. slug testing and tracer 

testing} will be conducted. Water level measurements will be used to construct groundwater contour 

maps of the different hydrostratigraphic units and to develop analytical calculations of flow directions and 

rates. This data will be used in developing site-specific conceptual model of groundwater flow and 

contaminant transport and to generate a site water balance . 
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• 7.9.1. Collection and Compilation of Groundwater Elevation Data 

• 

• 

Groundwater elevation data will be collected to evaluate groundwater flow directions. All boring logs, 

monitoring well logs, and potable water supply well logs will be reviewed. Groundwater data will be 

separated based on hydrostratigraphic unit screened (i.e., BVA vs. bedrock) and screen depths. 

Groundwater level data generated in previous investigations erroneously use all available monitoring wells 

to generate groundwater contour maps. The correct procedure is to map each hydrostratigraphic unit 

separately to fully characterize the groundwater contours and general flow directions within the unit 

Previously obtained water levels will be reviewed and contoured based on the above discussion. In 

addition, groundwater level data are proposed for monthly monitoring to determine seasonal trends. 

Atmospheric conditions including temperature and daily rainfall amounts will be collected daily at the site 

to further characterize the hydrogeology. 

Groundwater level elevations will be measured in all available groundwater monitoring wells within the 

OU-2 site boundary. Water levels will be measured to the nearest 0.01 foot using an electric water-level 

measuring device . 

Continuous groundwater monitoring of selected wells using pressure transducers and electronic data 

recorders will be conducted to provide real time information on the response of the water levels within the 

bedrock formation and the BVA to precipitation events and changes in barometric pressure. The location 

and number of wells that will be continuously monitored will be determined after installation of OU-2 

monitoring wells and an initial evaluation of groundwater flow direction. 

7.9.2. Groundwater Sampling 

Water quality samples will be collected from all OU-2 monitoring wells (OU2-MW1 through OU2-MW9 

clusters). Samples will be collected from selected existing and OU-9 monitoring wells. All seeps, and 

selected trenches/pits will also be sampled. A summary of the groundwater sampling locations, analytical 

parameters, QC samples frequency, and total number of samples is provided in Table VII. 7. The analytical 

parameter list presented in the table was selected to ensure data consistency with the OU-9 RI/FS. 

A helium-3 (He-3) molecule is formed as a degradation product of the natural decay of tritium. This is a 

stable isotope of helium and should be conserved in the environment. Since tritium decays to He-3· at 

a constant rate, the ratio of He-3 to tritium in the environment should be an indicator of the time that has 

elapsed since the tritium was released to the environment. Thus, if the ratio can be evaluated, it should 

indicate whether releases of tritium are current, on-going releases or if and when they occurred at some 
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• • • 
·Table VII.7 Groundwater Sampling Summary 

Existing· OU-9 Monitoring 
Monitoring Wells Wells OU-2 Monitoring Wells Trenches/Pits Seeps Foundation Drains 

0113 (Bedrock) 0323 (Bedrock) OU2-MW1S (Bedrock-Perched) 0712 (Bedrock) 0601 (Bedrock-Perched) To Be Determined 
0114 (Bedrock) 0324 (Bedrock) OU2-MW11 (Bedrock-Water Table) 0713 (Bedrock) 0602 (Bedrock-Perched) 
0117 (Bedrock) 0335 (Bedrock) OU2-MW1 D (Bedrock-Deep) 0721 (Bedrock) 0603 (Bedrock-Perched) 
0120 (Bedrock) 0348 (Bedrock) OU2-MW2S (Bedrock-Perched) 0724 (Bedrock) 0604 (Bedrock-Perched) 

0349 (Bedrock) OU2-MW21 (Bedrock-Water Table) 0725 (Bedrock) 0605 (Bedrock-Perched) 
OU-MW2D (Bedrock-Deep) 0726 (Bedrock) 0606 (Bedrock-Perched) 
OU2-MW3S (Bedrock-Perched) 0727 (Bedrock) 0607 (Bedrock-Perched) 
OU2-MW31 (Bedrock-Water Table) 0608 (Bedrock-Perched) 

OU-9 Background OU2-MW3D (Bedrock-Deep) 
Wells OU2-MW4S (Bedrock-Perched) 

OU2-MW41 (Bedrock-Water Table) 
OU2-MW4D (Bedrock-Deep) 
OU2-MW5S (Bedrock-Perched) 

0331 (Bedrock) OU2-MW51 (Bedrock-Water Table) 
0335 (Bedrock) OU2-MW5D (Bedrock-Deep) 

OU2-MW6S (Unconsolidated Deposits) 
OU2-MW61 (Bedrock-Water Table) 
OU2-MW6D (Bedrock-Deep) 
OU2-MW7S (Unconsolidated Deposits) 
OU2-MW71 (Bedrock-Water Table) 
OU2-MW7D (Bedrock-Deep) 
OU2-MW8S (Outwash-Water Table) 
OU2-MW8D (Bedrock-Deep) 
OU2-MW9S (Outwash-Water Table) 
OU2-MW9D (Bedrock-Deep) 

I 



• 
Analytical Parameter List 

VOCs 
SVOCs 
TAL lnorganlcs 
Bismuth 
Fluoride 
UASTHMA -listed explosives 
TCL pestlcldes/PCB's 
Isotopic uranium 
Isotopic plutonium (238,239/240) 
Isotopic thorium (229, 230 234/235,238) 
Actlnlum-227 
Strontlum-90 
Tritium 
Protactlnlum-231 
Gamma spectrometry 
Nitrate/nitrite 
Sulfate* 
Chloride* 
Total organic carbon* 
Nitrite 
Nutrients (TKN,TP)* 
Total dissolved solids* 
Total suspended solids* 
Alkalinity* 
TAL lnoranlcs (dissolved) 
Radlum-226 
Amerlclum-241 

• 
Table Vll.7. (Continued) 

Field Parameter List 

Temperature 
pH 
Specific conductivity 
Dissolved oxygen 
Redox Potential 
Water level 

• 



• • Table Vll.7 (Continued) 

QC SAMPLE SUMMARY 

TRIP BLANKS 
Number: 1 per cooler containing VOC Samples 
Analytical Parameters: VOCs 

EQUIPMENT RINSATE BLANKS 
Number: 1 per 10 geochemical samples 
Analytical Parameters: Analytical parameter list 

FIELD AMBIENT BLANKS 
Number: 1 per 20 geochemical samples 
Analytical Parameters: VOCs 

FIELD DUPLICATES 
Number: 1 per 10 geochemical samples 
Analytical Parameters: Analytical parameter list 

MATRIX SPIKE I MATRIX SPIKE DUPLICATES 
Number: 1 per 20 geochemical samples 
Analytical Parameters: Analytical parameter list 

Estimated Number of Samples (Not Including Foundation Drains) 

Total Locations Groundwater SamQies QC SamQies Total SamQies 

51 

NOTES 
CLP
PCB
sow
SVOCs
TAL
TKN
TCL-
TP
USATHMA 
VOCs-
*-

204 (4 per quarter 
for one year) 

Contract Laboratory Program 
polychlorinated biphenyl 
statement of work 
semi-volatile oranlc compounds 
target analyte list 
total Kjeldahl nitrogen 
target compound list 
total phosphorus 

94 

- U.S. Army Toxic and Hazardous Materials Agency 
volatile organic compounds . 

298 

· · indicates analysis will be conducted on 20 percent of the samples 

• 



• point in the past. Similarly, the ratio of the naturally occurring Helium-4 isotope to the He-3 isotope that 

occurs as a result of the decay of tritium could put an age on a tritium release. The feasibility of 

assessing these ratios and using the results to determine the age of tritium releases will be assessed. 

If a method of analysis can be found to accurately, and economically measure these ratios, it may be 

used in assessing the age of releases and travel velocities of tritium in the groundwater. 

One round of samples will be collected from each location per quarter for a one year period to evaluate 

contaminant concentrations and occurrence relative to seasonal variations. An effort will be made to 

coordinate the sampling with OU-9 site-wide sampling events. The specific procedures to be followed 

during sampling are presented in the FSP. 

7.9.3. Hydraulic Testing 

Slug test data will be collected from all new wells installed into bedrock during the OU-2 RI/FS. 

Section 7.8 discusses the location and screened interval of new monitoring well installations. The field 

procedures for conducting the slug tests are provided in the FSP. The purpose of the slug tests will be 

to provide hydraulic conductivity of the bedrock flow system. All frve of the well clusters on the Main Hill 

• (15 total wells) will be tested. At the two clusters installed within the Tributary Valley, only the bedrock 

wells (four totaQ are anticipated for testing. Slug tests would not yield accurate information for wells 

screened in high transmissivity deposits such as unconsolidated outwash. If high transmissivity materials 

are not present at the location of the two wells installed in to the unconsolidated deposits (i.e. the wells 

screen low permeability materiaO of the Tributary Valley, these wells will be slug tested. 

• 

Slug testing will be conducted by quickly withdrawing a cylinder of known volume (slug) from the 

monitoring well. Pressure transducers and data loggers will be used to record the rising water level in 

the monitoring well following slug removal. An appropriate method will be used for data reduction 

depending on the whether the groundwater zone is confined or unconfined. The Hvorslev Cooper-Jacob, 

or Bouwer and Rice methods will be used for data reduction. 

7.9.4. Groundwater Flow Modeling 

A numerical groundwater flow model of the OU-2 flow system was recommended in the OU-9 Work Plan. 

A numerical groundwater flow model of the fractured bedrock groundwater flow system beneath . .OU-2 

would be of limited use and is not recommended. The OU-2 portion of the site is not ·amenable. to 

standard numerical groundwater modeling techniques because of the complexity of the fractured flow 

system and the probable perched conditions within bedrock. The effort required to construct and 

calibrate such a numerical model would outweigh the benefits of its use as a tool for understanding 
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groundwater flow and contaminant transport at the site. The dye trace will provide the most useful 

information on flow direction and rates within the fractured flow system. 

Data will be gathered under the OU-2 scope of work to support data input required for the contaminant 

fate and transport model of the BVA (including Mound Plant tributary valley) that may be completed under 

the OU-9 scope of work. Modeling of the BVA under the OU-9 RI/FS is appropriate because the 

unconsolidated deposits of this aquifer are amenable to a number of numerical codes that use standard 

groundwater flow and contaminant transport equations. 

It is anticipated that the primary data need from OU-2 for the OU-9 BVA groundwater model will be the 

flux of groundwater and contaminants discharged to the tributary valley from the Main Hill. Water may 

be transported to the tributary valley from the Main Hill through groundwater discharge or overland flow 

followed by infiltration. 

To evaluate potential groundwater discharges from the Main Hill to the tributary valley, two groundwater 

monitoring well clusters will be installed within the tributary valley (Section 7.8.1.2). These monitoring well 

clusters, used in conjunction with dye tracing (Section 7.7.5) will be used to evaluate flow and potential 

contaminant concentrations emanating from the Main Hill bedrock to the competent bedrock, weathered 

bedrock, and the unconsolidated deposits underlying the tributary valley. Overland flow will be evaluated 

through the investigation of the Subwatersheds (OU-9 RI/FS), Hillside Seeps (Section 7. 7), and 

reconnaissance of surface drainage (Section 7.7.1). 

7.10. SUMMARY OF DATA COLLECTION BY PROJECT PHASES 

The OU-2 Rl data collection activities will be carried out by project phases. Figure 7.7 provides a listing 

of the tasks to be completed under each project phase. Following each project phase a compilation and 

review exercise will be performed by the key technical project team members under the supervision of 

the project manager. These activities have been presented throughout Section 7 and are also 

summarized on Figure 7.7. Any changes in the scope of work will be implemented through an approved 

modification of the final work plan after an appropriate review and comment effort, as deemed necessary 

by the OU-21nstallation Manager. The extent of review will be based on the magnitude or type of change 

and will follow established ER Program protocol. 

The tasks to be carried out under Phase 1 will generally be those tasks which require no prerequisite data 

• be collected. These tasks are generally reconnaissance work that may involve compiling existing data, 

making observations of existing site features, conducting tests, and locating and surveying specific 

features. 
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Tasks dependent on data collected during Phase 1 to focus or direct data-gathering activities will be 

assigned to Phase 2, the Source Confirmation Investigation. These tasks will largely consist of collection 

of samples from the various site media to confirm the presence or absence of specific contaminants of 

concern. 

Phase 3, the Nature and Extent Investigations will build on data collected during the Site Reconnaissance 

and the Source Characterization Investigations. The work products resulting from the Phase 3 

investigation will complete the planned data collection activities. At the completion of this task an 

evaluation will be made to determine if additional data are needed to fulfill the RI/FS objectives . 
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8. RI/FS TASKS 

Because of the size and complexity of the Mound Plant Rl/FS, it has been divided into operable units for 

better management. In order to effectively manage the Rl/FS, the DOE also has developed detailed 

schedules for OU-2. This section presents the typical RI/FS tasks to be performed for OU-2. There are 

two site-specific considerations for the identification of RIIFS tasks: 

EPA guidance for CERCLA typically assumes that the RIIFS is going to be 
performed by the EPA, whereas for Mound Plant, the DOE is the lead federal 
agency; and 

The FFA between the DOE and the EPA includes specific requirements for RIIFS 
tasks. 

Accordingly, the following sections present a listing of the RI/FS tasks currently assumed to be performed 

by the OU-2 technical project team and are modified from the 14 tasks that have been identified by the 

EPA as standard, federally-led Rl/FS Work Plan tasks (EPA 1988c). Tasks performed by other ER 

Program personnel are as discussed. The following are specific comments applicable to the tasks 

described in this section . 

Tasks include both draft and final versions of deliverables unless otherwise noted. 

Because the DOE and not the EPA is the lead agency, the detailed cost 
information required for Superfund-led RI/FSs is not included. 

Cost management and reporting is the responsibility of DOE, is not derived from 
the Superfund, and will not follow the EPA guidance. 

The preparation of each deliverable document incorporates an internal DOE 
process of review and revision. 

8.1. TASK 1. PROJECT PLANNING (PROJECT SCOPING) 

This task includes efforts related to initiating the OU-2 RI/FS after the scope of work is issued. The project 

planning task is defined as complete when the work plan and supplemental plans are approved (in whole 

or in part). The following elements are included in the planning task for the OU-2 work: 

Kickoff meeting CRI/FS brainstorming meeting) - A kickoff meeting between DOE, 
. its contractors, and subcontractors is held in association with the initiation of the 
preparation of the operable unit -specific documents. The purposes of the 
meeting(s) will be to introduce the staff to the operable unit schedule, provide 
individual work assignments, review available site data and information, discuss 
strategies, and plan site visits, if necessary. 
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Site visit/meeting - If necessary, a site visit will be performed at the start of 
operable unit-specific document preparation. The purpose of this visit will be to 
interview Mound Plant employees, obtain additional data/information, and visually 
assess the potential release site(s) in the operable unit. 

Site reconnaissance and limited field investigation. 

Collection and evaluation of existing data - The existing data have been briefly 
summarized in this work plan. The data will be presented more extensively in the 
operable unit-specific plans. The RI/FS investigations will be performed in 
phases, so that data from each phase may be more effectively incorporated. 

Development of conceptual site model - The preliminary conceptual site model 
for OU-2 at Mound Plant is presented in this work plan. These models will be 
modified/refined as the RI/FS investigations proceed and more data become 
available. 

Identification of data needs and DOOs -The DOOs and data needs for the RVFS 
investigation at Mound Plant have been identified on a generic, facility-wide basis 
and are presented in Section 6 of this work plan. These will be expanded/refined 
in OU-2 Work Plan and through other mechanisms as the RI/FS investigations 
proceed. 

Identification of preliminary remedial action objectives and potential remedial 
alternatives - Preliminary remedial action objectives and potential remedial 
alternatives have been identified on the Main Hill in this work plan. These will be 
expanded in this work plan and refined as more data are obtained. Also, the FFA 
requires the submittal of a Pre-investigation Evaluation of Remedial Technologies 
as a part of each work plan. 

Screening of expedited response alternatives - Screening of expedited response 
alternatives for removal actions will be documented in the feasibility study plans 
or special reports, to facilitate DOE implementation of those actions. 

Prelimina·rv identification of ARARs -The identification of ARARs in this OU-2 Work 
Plan will focus on the list of possible ARARs, as appropriate to the specific 
contaminants already identified at OU-2. The FFA directs that ARARs should be 
discussed at a project manager's meeting prior to submitting RI/FS reports. 

Preparation of plans (e.g .. Work Plan. HSP. OAPP. and FSP) -Preparation of 
operable unit-specific plans, such as the Work Plan, the HSP, the FSP, and the 
OAPP, as well as addenda to these plans, will be initiated at the kickoff meeting. 

8.2. TASK 2. FIELD INVESTIGATION 

This task involves efforts related to field work in conducting the Rl. It includes the procurement of 

subcontractors related to field efforts. The task begins when any element, as outlined in the work plan, 

is approved (in whole or in part) and field work is authorized. Field investigation is defined as compl~e 

when the contractor and subcontractors are demobilized from the field. The following activities are 

typically included in this task: 
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procurement of subcontracts; 
mobilization; 
media sampling; 
biologicaVecological sampling; 
source testing; 
geology/hydrogeological investigations; 
geophysics; 
site survey/topographic mapping (if not performed in project planning task); 
field screening/analyses; 
Rl waste disposal; and 
task management and quality control. 

Field investigations will be performed according to the final approved OU-2 FSP. Investigations will be 

performed according to Mound Plant ER Program SOPs and additional SOPs specific to OU-2 activities. 

The SOPs applicable to OU-2 field activities are presented in the OAPP and the HSP. 

8.3. TASK 3. SAMPLE ANALYSISNAUDATION 

This task includes efforts relating to the analysis and validation of samples after they leave the field. 

Separate monitoring of close support laboratories may be required. Any efforts associated with laboratory 

procurement are also included in this task. The task ends on the date that data validation is completed . 

The following typical activities are usually included in this task: 

sample management; 
use of mobile laboratories; 
off-plant laboratory analysis; 
data validation; 
testing of physical parameters; and· 
task management and quality control. 

8.4. TASK 4 • DATA EVALUATION 

This task includes efforts related to the analysis of data once it has been verified that the data a~e of 

acceptable accuracy and precision. The task begins on the date that the first set of validated data is 

received by the project team and ends during preparation of the Rl report when it is decided that no 

additional data are required. Some guidance on data evaluation is contained in the FFA between the 

DOE and the EPA. The following are typical activities: 

. Data reduction and tabulation . 

This will be performed using the ER Program data management system. 

Environmental fate and transport modeling/evaluation. 
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This will be performed/documented in conjunction with the preparation of the 
remedial investigation report. 

Task management and quality control. 

Task management responsibilities for the ER Program are discussed in the 
Project Management section of this work plan. 

Quality control procedures are specified in the facility-wide QAPP and addressed 
in the Main Hill QAPP. 

8.5. TASK 5. ASSESSMENT OF RISKS 

Data collected during the Rl will be evaluated to identify the constituents of concern at the site. Factors 

that will be taken into account when identifying the constituents of concern include, toxicity, frequency, 

and magnitude of detection as well as environmental fate and transport properties. Other issues that will 

be considered when selecting the constituents of concern are natural and anthropogenic background 

concentrations and the likelihood that a constituent has actually originated from the site. Based on the 

results of the Rl, OU-2 may be divided into discrete areas of concern that will be considered separately 

in the risk assessment Summary statistics for each of the identified constituents of concern will be 

calculated for each discrete area 

Receptors and exposure pathways will be evaluated for inclusion in the risk assessment as part of the 

exposure assessment. The dose-response assessment will involve the collection of agency-derived 

standards for the constituents of concern. The doses estimated in the exposure assessment and the 

standards identified in the dose-response assessment will be compared in the risk characterization. 

Certain data collected under the OU-9 RI/FS Work Plan are important for risk assessment considerations. 

The following data collection efforts will be evaluated and if additional data is needed if will be coordinated 

with the OU-9 investigation: 

background soil, groundwater, and air quality data and analysis; 
residential well survey and analysis; and 
ecological assessment 

8.6. TASK 6. REMEDIAL INVESTIGATION REPORTS 

This task covers all efforts related to the preparation of the findings once the data have been validated 

and evaluated under Tasks 4 and 5 ... The task covers all draft and final Rl reports as well as task 

management and quality control. The task ends when the last Rl document is approved by the EPA and 

the OEPA. At the completion of RI/FS activities for OU-2, it is planned to accumulate all operable unit 

characterization into a comprehensive site RI/FS, in order to complete a unified understanding of the Site. 
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• Because this work plan also specifies specific data collection for the Main Hill, it is necessary to provide 

interim Rl reports prior to the completion of the comprehensive Site-wide RI/FS report. Accordingly, a 

series of maps and reports are planned to document the data collection including the following: 

bedrock topography map; 

subsurface utility evaluation report; 

a groundwater investigation report; 

a soil and sediment investigation report; and 

monitoring well 0034 investigative report; 

These will be secondary documents, so regulatory review comments will be addressed by incorporating 

responses into the RI/FS reports for OU-2 or into the final RI/FS report for the Site. 

8.7. TASK 7. REMEDIAL ALTERNATIVES DEVELOPMENT/SCREENING 

This task includes efforts to select the alternatives to undergo full evaluation. The task is initiated once 

• sufficient data are available to develop general response actions and an initial evaluation of potential 

technologies can be performed. This task is defined as complete when the alternatives-array document 

is submitted and a final set of alternatives is chosen for detailed evaluation. The following are typical 

activities: 

• 

identifying/screening potential technologies; 

screening technologies/process options; 

assembling potential alternatives; 

identifying action-specific ARARs; 

evaluating each alternative on the basis of screening criteria (effectiveness, 
implementability, cost); 

reviewing and providing quality control of work effort; 

preparing the alternatives array technical memorandum; 

EPA review of alternative array; 

holding review meetings; and 

refining the list of alternatives to be evaluated. 
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• Task 7 will include preparation of the following technical memoranda: 

• 

• 

Technical Memorandum 1: Screening of Preliminary Remedial Technologies 

Technical Memorandum 2: Alternatives Array Document 

Technical Memorandum 3: Endangerment Assessment Components 

The purpose of these technical memorandums is to develop and screen alternatives incrementally in a 

manner that facilitates regulatory review prior to the completion of the draft FS Report, with the objective 

of expediting the review and approval of the FS Report. Technical memoranda will be prepared in 

accordance with applicable CERCLA. RI/FS guidance. Because these are secondary documents, 

responses to regulatory review comments will be prepared but the memorandums will not be revised. 

Necessary revisions will be incorporated into the FS report itself. 

8.8. TASK 8. DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

Remedial alternative analysis activities include performing detailed public health, environmental, and 

institutional analyses. The task begins when the alternatives have· been identified and agreed upon and 

ends when the analysis is complete. State and community acceptance will be evaluated by the lead 

agency during remedy selection. As required by the FFA, a detailed analysis and comparison of 

alternatives will be provided in the FS report (Task 9). 

8.9. TASK 9. FS (OR RI/FS) REPORTS 

Similar to the Rl reports task, this task is used to complete FS deliverables. The task ends when the FS 

Report (or RIIFS) is released to the public. Responses to comments pertaining to the technical 

memoranda prepared for Task 7 will be incorporated into the FS Report. 

8.10. TASK 10. POST RI/FS SUPPORT 

This task includes efforts to prepare the responsiveness summary, provide support to the DOE in its 

preparation of the ROD and associated public participation, conduct any predesign activities, and close 

out the work assignment. All activities occurring after the release of the FS to the public should be 

reported under this task. The following are typical activities: 

preparing the proposed plan, including a summary of what will occur during 
remedial action; 
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preparing the predesign report; 

preparing the conceptual design; 

attending public meetings; 

writing and reviewing the responsiveness summary; 

preparing the ROD and briefings; 

reviewing and providing quality control of the work effort; and 

providing task management and quality control. 

It is anticipated that a ROD will be completed for the site as a whole, after the completion of all RI/FS 

activities for the Site. However, individual RODs may be completed on an operable unit basis. 

8.11. REMEDIAL DESIGN/REMEDIAL ACTION 

The FFA requires the DOE to submit to the EPA for approval a work plan for RD/RA. The submittal is 

required within 60 days of the finalization of the ROD for the site as a whole or for any operable unit. The 

RDIRA Work Plan and subsequent tasks are not RI/FS tasks and, therefore, they are not addressed in this 

RI/FS Work Plan . 
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9. SCHEDULE 

The FFA between the EPA and the DOE provides that •each year DOE shall provide for the EPA approval 

an overall schedule for all ER Program activities at Mound Plant. • The minimum contents of that schedule 

include 

remedial investigationS/feasibility studies, 

other studies, 

proposed plan preparation, and 

ROD preparation. 

The schedule submitted to the EPA for approval will include different level of detail for different years, as 

prescribed by the FFA, including at least 

monthly events for the current year, 

quarterly events for the following year, and 

yearly events for additional years. 

The schedule will be updated on a yearly basis. 

In parallel with the schedules for Mound Plant, the DOE prepares an Environmental Restoration and Waste 

Management Plan (Five-year Plan) that identifies, integrates, and prioritizes environmental compliance and 

cleanup activities at all the DOE nuclear facilities and sites nationwide. The Five-Year Plan is updated 

annually and incorporates the availability of Congressional funding and application of a national 

prioritization system to environmental restoration and waste management activities conducted under the 

plan. It is DOE's intent that schedules submitted to the EPA for Mound Plant be consistent with the Five

Year Plan. 

The FFA provides that schedules may be amended during the year with the mutual consent of the 

respective remedial project managers. This would include the modification of schedules to include 

additional work identified during the course of the RI/FS, such as completing an addendum to an 

approved work plan. Schedules may also be modified consistent with provisions of the FFA that allow 

the EPA and the DOE to extend their specified period for commenting and responding to comments on 

documents. Those provisions are that 

Mound Plant. ER Program 
(Revision 0) 

11:1' 7().()4-6 

RVFS, OU-2, Work Plan 
June 1993 

&hedule 
Page 9-1 



• 

• 

• 

the EPA may extend a 30-day comment period on draft documents by an 
additional 20 days by giving written notice; 

the DOE may extend a 45-day period for responding to comments on a draft 
primary document by 20 days by providing notice to the EPA: and 

the DOE may extend a 45-day period for issuing a draft final primary document 
by 20 days by providing notice to the EPA. 

Any modifications to the approved schedule, as well as the annual updates submitted by the DOE to the 

EPA, will be a part of the Administrative Record file that is available in a public repository. The existing 

OU-2 schedule as of May 1993 is included as Table IX.1. Changes to this OU-2 schedule will be 

submitted in the future when particular tasks have been assessed in detail. 

Removal actions are not shown in the current schedule, because none are currently identified. As interim 

remedial actions are identified, they will be added to the schedule of activities . 
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COORDINATES USING AN ALGORITHM 
PROVIDED BY OAK RIDGE NA110NAL 
LABORATORY, GRAND JUNCTION PROJECT 
OFFlC£. 

3. SAMPLE LOCA110NS HAVE BEEN DIGrnlED FROM 
FIGURES 2.19, .2.20, AND 2.41 FROM THE SOIL GAS 
SURVEY, DECEMBER, 1992 • 
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DATED 12/08/85. 
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lABORAlORY, GRAND JUNCTION PROJECT 
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Of THE RI/FS OU9 SITE-WIDE WORK PLAN, MAY, 1992. 
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NOTES: 
1. THE ELECTRONIC BASE MAP DATA FILE 
WAS' OBTAINED BY ICF KAISER ENGINEERS, 
CINCINNATI, OHIO, FROM ROY F. WESTON, INC., 
ALBUQUERQUE, NEW MEXICO, WHO OBTAINED IT 
FROM WOOLPERT CONSULTANTS, INC., DAYTON, 
OHIO. THE DATA WERE PHOTOGRAMMETRICALLY 
COMPliED FROM AERIAL PHOTOGRAPHY 
DATED 12/DB/85. 

2. WESTON CONVERTED MOUND PLANT 
COORDINATES TO OHIO STATE PLANE 
COORDINATES USING AN ALGORITHM 
PROVIDED BY OAK RIDGE NATIONAL 
LABORATORY, GRAND JUNCTION PROJECT 
OFFICE. 

3. DRAINAGE PATTERNS TRANSFERRED FROM FIGURE 9.1 
OF THE RI/FS, OU9, SITE-WIDE WORK PLAN, JUNE, 1991. 

4. LOCATIONS OF SUBWATERSHEDS TRANSFERRED FROM 
FIGURE 9.2 OF THE RI/FS, OU9, SITE-WIDE WORK PLAN, 
JUNE, 1991 . 
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Figure 4.3. OU-2 Subwatersheds and Drainage Patterns 
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NOTES: 
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ALBUQUERQUE, NEW MEXICO, WHO OBTAINED IT 
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DATED 12/08/85. 
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COORDINATES USING AN ALGORITHM 
PROVIDED BY OAK RIDGE NATIONAL 
LABORATORY, GRAND JUNCTION PROJECT 
OFFlCE. 

3. LOCATION OF PROPOSED TRANSECT AND 
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Figure 7.1. LoCation of Seismic Refraction and GPR Traverses, 

and Cone Penetrometer Data Collection Points. 
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DATED 12/D8/85. 

2. WESTON CONVERTED MOUND PLANT 
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LABORATORY, GRAND JUNCTION PROJECT 
OFFICE. 
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NOTES: 
1. THE ELECTRONIC BASE MAP DATA FILE 
WAS OBTAINED BY ICF KAISER ENGINEERS, 
CINCINNATI, OHIO, FROM ROY F. WESTON, INC., 

. ALBUQUERQUE, NEW MEXICO, WHO OBTAINED IT 
FROM WOOLPERT CONSULTANTS, INC., DAYTON, 
OHIO. THE DATA WERE PHOTOGRAMMETRICALLY 
COMPILED FROM AIERIAL PHOTOGRAPHY 
DATED 12/08/85. 

2. WESTON CONVERTED MOUND PLANT 
COORDINATES TO OHIO STATE PLANE 
COORDINATES USING AN ALGORITHM 
PROVIDED BY OAK RIDGE NATIONAL 
LABORATORY, GRAND JUNCTION PROJECT 
OFFICE. 
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NOTES: 
1. THE ELECTRONIC BASE MAP DATA FILE 

·WAS OBTAINED BY ICF KAISER ENGINEERS, 0 75150 300 
CINCINNATI, OHIO, FROM ROY F. WESTON, INC., Scale in Feet 
ALBUQUERQUE, NEW MEXICO, WHO OBTAINED IT 
FROM WOOLPERT CONSULTANTS, INC., DAYTON, 
OHIO. THE DATA WERE PHOTOGRAMMETRICALLY 
COMPILED FROM AERIAL PHOTOGRAPHY 
DATED 1 Z/08/85. 

2. WESTON CONVERTED MOUND PLANT 
COORDINATES TO OHIO STATE PLANE 
COORDINATES USING AN ALGORITHM 
PROVIDED BY OAK RIDGE NATIONAL 
LABORATORY, GRAND JUNCiiON PROJECT 
OFFICE. 

3. LOCATIONS OF EXISTING WELLS AND SEEPS AND 
APPROVED PIEZOMETER AND SEEP LOCATIONS HAVE 
BEEN DIGITIZIED FROM FIGURES 6.29, 6.30, AND 6.31 
OF THE RI/FS OU9 SITE-WIDE WORK PLAN, MAY, 1992. 

4. LOCATIONS OF GROUNDWATER CAPTURE SYSTEM, 
TRENCH, AND PITS HAVE BEEN DIGITIZED FROM 
FIGURE 2;6 OF THE OU2 MAIN HILL PERAT 
AUGUST, 1991. 

5. MONITORING LOCATIONS 0118, 0137, 0138, AND 0315 
ARE NOT WITHIN FIGURE BOUNDARIES AND WILL BE 
MONITORED DURING DYE TRACE. 

6. OFFSITE PRODUCTION WELL LOCATIONS 0905, 0906, 
0907, AND 0912 ARE NOT WITHIN FIGURE BOUNDARIES AND 
WILL BE MONITORED DURING DYE TRACE. 

7. MOUND PLANT PRODUCTION WELL LOCATIONS 0071, 
0076, AND 0271 ARE NOT WITHIN FIGURE BOUNDARIES AND 
WILL BE MONITORED DURING DYE TRACE. 

B. LOCATIONS MONITORED SUBJECT TO CHANGE BASED ON 
THE OU-9 Ri/FS AND OU-2 Ri/FS MONITORING 
WELL EVALUATION. 

9. THE LOCATIONS FOR MONITORING WELLS OU-Z-MWB 
AND OU-2-MW9 WILL BE SUBMITTED WITH AN ADDENDUM 
UPON REVIEW OF OU-9 POTENTIOMETRIC DATA. 

LEGEND: 

STRUCTURES 0 GROUNDWATER CAPTURE 
PAVED ROADWAY SYSTEM, TRENCH, AND PITS 

UNPAVED ROADWAY LOCATION (APPROXIMATE) 

RAILROAD + EXISTING MONITORING WELL 

MOUND PLANT BOUNDARY 
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WELL LOCATION (APPROXIMATE) 
BEDROCK 
TRIBUTARY VALLEY OUTWASH 
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LOCATION (APPROXIMATE) 

SEEP SAMPLE • OU-9 APPROVED PIEZOMETERS 
SMOKESTACK LOCATION (APPROXIMATE) 

STORAGE TANK • OU-Z PROPOSED MONITORING 
WELL CLUSTER LOCATIONS 
(SHALLOW, INTERMEDIATE, DEEP) 

Figure 7.5. Dye Tracer Monitoring Point Locations. 
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1. THE ELECTRONIC BASE MAP DATA FILE 
WAS OBTAINED BY ICF KAISER ENGINEERS, 0 75150 300 
CINCINNATI, OHIO, FROM ROY F. WESTON, INC., scale in Feet 
ALBUQUERQUE, NEW MEXICO, WHO OBTAINED IT 
FROM WOOLPERT CONSULTANTS, INC., DAYTON, 
OHIO. THE DATA WERE PHOTOGRAMMETRICALLY 
COMPILED FROM AERIAL PHOTOGRAPHY 
DATED 12/08/85. 

2. WESTON CONVERTED MOUND PLANT 
COORDINATIES TO OHIO STAllE PLANE 
COORDINATES USING AN ALGORITHM 
PROVIDED BY OAK RIDGE NATIONAL 
LABORATORY, GRAND JUNCTION PROJECT 
OFFICE. 

3. . LOCATIONS OF EXISTING WELLS AND SEEPS AND 
APPROVED PIEZOMETER AND SEEP LOCATIONS HAVE 
BEEN DIGmZIED FROM FIGURES 6.29, 6.30, AND 6.31 
OF THE Rf/FS OU9 SITE-WIDE WORK PLAN, MAY, 1992. 

4. LOCATIONS OF GROUNDWATIER CAPTURE SYSTEM, 
TRENCH, AND PITS HAVE BEEN DIGmZED FROM 
FIGURE 2.6 OF THE OU2 MAIN HILL, PERAT 
AUGUST, 1991. 

5. MONITORING LOCATIONS 0118, 0137, 0138, AND 0315 
ARE NOT WITHIN FIGURE BOUNDARIES AND WILL BE 
MONITORED DURING DYE TRACE. 

6. OFFSITE PRODUCTION WELL LOCATIONS 0905, 0906, 
0907, AND 0912 ARE NOT WITHIN FIGURE BOUNDARIES AND 
WILL BE MONITORED DURING DYE TRACE. 

7. MOUND PLANT PRODUCTION WELL LOCATIONS 0071, 
0076, AND 0271 ARE NOT WITHIN FIGURE BOUNDARIES AND 
WILL BE MONITORED DURING DYE TRACE. 

8. . LOCATIONS MONITORED SUBJECT TO CHANGE BASED ON 
THE OU-9 RI/FS AND OU-2 R!/FS MONITORING 
WELL EVALUATION. 

9. THE LOCATIONS FOR MONITORING WELLS OU-2-MW8 
AND OU-2-MW9 WILL BE SUBMITTED WITH AN ADDENDUM 
UPON REVIEW OF OU-9 POTIENTIOMETRIC DATA. 
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Figure 7.6. Existing and Proposed Mon~oring Well Locatio' 
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