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EXECUTIVE SUMMARY 

As stated in DOE Order 5480.14, it is the policy of the Department of Energy (DOE) 
to identify and evaluate potential problems iissociated with inactive hazardous waste dis- 
posal sites at DOE facilities. The order implements this policy by providing instructions for 
a DOE Comprehensive Environmental Response, compensation, and Liability Act 
(CERCLA) program. Five phases are to be undertaken by DOE to comply with 
CERCLA. Phase I consists of identification and evaluation of site history and records of 
all inactive hazardous waste disposal sites or other contaminated areas. Phase I1 then 
involves confirmation of the site conditions through detailed characterization studies, to be 
followed with engineering designs (Phase 111) and implementation (Phase IV) of remedial 
actions. Phase V provides for verification of the effectiveness of the remedial action and 
establishes any continuing monitoring requirements. This report documents the results of 
the Phase I evaluation for the DOE-operated Oak Ridge National Laboratory (ORNL) 
facilities. 

ORNL is a multi-program laboratory operated for DOE by Martin Marietta Energy 
Systems, Inc., that conducts research and development activities far a variety of private 
and governmental agencies. While the early site development was in direct support of the 
defense programs during and following World War 11, the unique facilities that were esta- 
blished formed the nucleus of the research laboratory that now exists. The associated waste 
management capabilities thal supported the Laboratory operations have also matured over 
the years, beginning with what would now he classified as crude disposal practices. These 
early waste management. operations resulted in a legacy of environmental concerns that 
now must be addressed. 

Through the examination of DOE and ORNL records and through personal inter- 
views, some 141 sites were identified as potentially requiring remedial actions. These 
sites include solid waste storage areas, waste ponds and seepage pits, radioactive waste pro- 
cessing and transfer facilities, research laboratories, dedicated environmental research 
areas, hazardous waste spill sites, experimerilal reactors, and radioisotope development 
facilities, as well as the environments surrounding these areas. Of these sites, 81 were iden- 
tified as CERCLA sites under the directive of DOE Order 5480.14, with the remaining 
sites being covered under the Resource Conservation and Recovery Act (RCRA),the Toxic 
Substances Control Act ('I'SCA), or the DOE surplus facilities management order (DOE 
Order 5820.2). Each of these 81 sites is included in this Phase I assessment. One site that 
was not addressed as an ORNL responsibility is the Clinch/Tennessee River system. DOE 
needs to develop guidance in regard to the handling of this potentially significant area, 
either through CERCLA or the corrective action provisions under KCRA. 

As required by the DOE CERLCA order, two hazard ranking systems were used to 
estimate the relative hazard to human health, safety, and the environment from the poten- 

xi 
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tial migration of hazardous substances from the sites. For nonradioactive sites, the 
Environinental Protection Agency's (EPA) Hazard Ranking Systcm (FIRS) was utilized. 
For radioactive sites, DOE'S modified Hazard Ranking Systcm QmHRS) was employed. 
IJnder both systems, the potential hazard is estimated by calculating a scare based on the 
potential for migration of hazardous constituents through groundwater, surface watcr, or 
atmospheric pathways. Consideration is given to the waste characteristics, specific pathway 
factors that may affect migmtion, and the potential for impacts on humans or the environ- 
ment. The resulting computed migration score, SM, becomes an estimate of the relative 
hazard. 

for individual ORNL sites ranged frons 0 to 7.2, based on application of the 
HRS or rnHRS. According to these rankings and the current EPA guidelines, none of 
thesc sites is a candidatc for automatic inclusion on the National Priorities List (bzeause 
this requires a score >28.5). However, care should be taken in using these rankings for 
comparative purposes with other DOE sites. Existing ambiguities in the scoring systcn and 
uncertainties in the hazardous chemical and radioactive waste inventories at many of the 
sites limit the usefulness of the rankings obtained. In the case of ORNL, the controlling 
factor in determination of the rankings was the relativc isolation of the Laboratory from 
uncontrolled areas. While this isolation certainly provides a level of protection to the gen- 
eral public, it may artificially mask the significance of colatamination concerns at this site. 

Based on this initial assessment of the ORNL site inventory and the hazards potential, 
the need for CERCLA remedial actions must be placed into the broader perspective of 
overall DOE responsibilities under other federal regulations [RCWA and the Clean Water 
Act (CWA) in particular]. Numeralas factors, in addition to the hazards ranking, must be 
taken into account when determining priorities for site corrective actions. This broad per- 
spective is currently being provided through the ORNL Remedial Action Program, which 
has the responsibility for all corrective actions at thc Laboratory, including those under 
RCRA, CERCLA, TSCA and the CWA. As part of this program, routine site mainte- 
nance and surveillance is being provided to ensure adequate control over the residual con- 
taminants. Groundwater monitoring capabilities are being installed for all hazardous waste 
areas to allow for preliminary characterization of site releases. In addition, many of the 
CERCLA sites are undergoing extensive site characterizations and assessments undcr 
Phase I1 of the DOE program. 

As detailed in Sect, 5 ,  recommendations are made for further action at each of the 
ORNE CERCLA sites. These include initiating Phase ?I characterizations and planning 
for Phases HI1 and IV for an expanded number of sites, including the highest ranking solid 
waste storage areas, low-!eve1 waste pits and trenches, and hazardous waste spill areas. 
Delayed iniplernentation of Phases 11-IV for the lower priority sites is recommended to 
allow for interpretation of results from the higher priority sites and to provide for better 
allocation of available funds. IIoweves, development of long range plans by D 
the sites is recommended to provide for scoping of the magnitude of the remedial actions 
that may be required. 

'The 



1.1 BACKGROUND 

Research and development activities at the Oak Ridge National Laboratory (ORNL) 
have generated hazardous waste, the type and quantity depending on the scope and direc- 
tion of the numerous programs at ORNL. In the early history of the Laboratory opera- 
tions, little attention was given to the permanent disposal of waste products because the 
Laboratory was viewed as a temporary facility. However, with the continued operation and 
program expansion came the need to provide for the permanent disposal of hazardous 
waste, particularly those wastes contaminated with radionuclides. Early waste disposal sites 
were selected for convenience, but concerns about the effectiveness of containment meas- 
ures led to site selection decisions that were based on better site characterization data. 
Selection of waste disposal sites and waste management practices was in accordance with 
regulations and accepted disposal practices at the time; nevertheless, hazardous substances* 
have been released to the environment--wh$ther by the movement of substances from 
waste disposal sites or through accidental spills or Beaks. As a result, contaminated areas 
may pose a potential threat to health, safety, or the environment. It is QRNL’s policy and 
responsibility to monitor and control these contaminated areas to ensure that on-site per- 
sonnel exposures and off-site releases of contaminants are within DOE guidelines. 

A rapidly evolving regulatory framework, enacted at both the stale and federal levels, 
has attempted to provide control over facility discharges and cleanup of contaminated sites; 
and DOE-operated facilities are required to be in full compliance with all federal and state 
regulations. In response to these requirements, ORN L has established the Remedial Action 
Program to provide comprehensive management of those Laboratory areas where past 
research, development, and waste managemest activities have been conducted and have 
resulted in residual contamination of facilities or the environment.’ Responsibilities include 
the monitoring, control, and ultimate closure of contaminated sites; and implementation of 

*’Throughout this report the term “hazardous substance” is used according to the following def- 
inition: (1) any substance designated pursuant to Sect. 3 I 1 (b)(2)(4) of the Federal Water Pollu- 
tion Control Act; (2) any element, compound, mixture, solution, or substance designated pursuant 
to Sect. 102 of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA); (3) 3ny hazardous waste having the characteristics identified under or listed pur- 
suant to Sect. 3001 of the Solid Waste Disposal Act; (4) any toxic pollutant listed under Sect, 
307(a) of the Federal Water Pollution Control Act; (56 any hazardous air pollutant listed under 
Sect. 11  2 of the Clean Air Act; and (6) any imminently hazardous chemical substance or mixture 
with respect to which the Administrator of the En’konmental Protection Agency has taken action 
pursuant to Sect. 7 of the Toxic Substances Control Act. This is the CERCLA definition of haz- 
ardous substance and that provided by DOE Order 5480.14. It includes hazardous chemicals and 
radionuclides. 

1 
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the program has been dividcd into six major phases: ( 1 )  site identification, (2) prsliinirmasy 
characterimtion, ( 3 )  project prioritization, (4) deferr-ed remedial action, ( 5 )  near-term cor- 
rective actions, and (6) long-tcrrn site accomrnissioning/Closure.' lncludcd in the pielirni- 
nary CharacteriLation phase is the preparation of the Phase 1 Installation Assecment 
report, as required by DOE Order 5480.14, described in Scct. 1.2. 

POSE ANI) AUTHORITY 

Two federal environmental laws have significantly influenced waste managc;rent 
activities at ORNL: the Kcsource Conservation and Reccveiy Act (RCRA) and the 
Coinprehensive Environmental Rcspmse, Compensation, and 1 iability Act (CERCL4). 
Congress enacted RCRA to deal with the recycling and disposal of waste materials, but 
most of the attention has bcen focused on its provisions for dealing with hazardous waste. 
Ck,KCI,A was passed to provide for cleanup of inactive hazardous waste disposal sites and 
to control the release of hazardous substas,sscs from actively managed facilities and vessels. 
Full compliance with these acts has only recently becn imposed on DOE-opesated facilities 
such as OMNL. 

Guidancc coacerning the implemicntation of fcdcral regulations is provided by DOE 
headquarters through the issuance of DOE orders. Official implementation of a DOE 
CERCLA program is through DOE Order 5480.14, which provides instructions for a corn- 
plete response plan, a suggested r~~ethndology, and target dates for completion. Thcse 
aspects of the CERCLA program are to be acc~mpl i~hed  in five 

1 .  

2. 

3. 

4. 

5.  

Phase I, Insrnllntiorz Ass@s~,"uzei.2t to evaluate site history and rceords and to locate 
and identify those inactive hazardous waste disposal sites that may pose a risk to 
health, safety, and the environment as a result of migration of haLardous substances. 

Phn re II, Con$rmaEion-to quantify, by preliminary ailid comprehensive environmental 
survey, the presence or absence of hazardous substances that may pose a risk to health, 
safety, and the environment. 

Phsr3e ZZZ, Er~gii'tweri~g As.sessment-to develop, evaluate, and recommend a plan for 
controlling the migration of hazardous substances identified in Phase 11 or for effecting 
remedial actions at the installation. 

Phase IV, Remedial ,4ctio:t.~-to implemmt the recommended site-specific rernedial 
measures identified in  Phase 111. 'This includes the engineering, design, and actual con- 
struction of barriers to restrain migration of identified hazardous substances or becon- 
tamination operations. 

Phase V, Clomplicmnre and Vwificurionn to review monitoring data, perform any moni- 
toring required to determine that remedial action and decontamination has been effec- 
tive, establish any continuing monitoring requirements, and prepare remedial action 
documentation. 

The purpose of this report is to document the results of an ORNL Phase I Installation 
Assessment. 

1.3 SCOPE 

Paragraphs 3(a), 3(b), and 5 ( g )  of DOk Order 5480.94 provide guidance concerning 
the sites to be included in this report. Excluded are remedial actions associated with the 
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release or threat of release of hazardous substances into the environment that are covered 
by Sects. lW(a) and (b) of CERGLA and are to be reported pursuant to instructions in 
40 CFR 302. Also excluded are “sites designated for remedial action under the Formerly 
Utilized Sites Remedial Action Program, Uranium Mill Tailings Remedial Action Project, 
Grand Junction Remedial Action Project, and Surplus Facilities Management Program. 
The requirements of these project and Frogram charters/plans meet the intent of 
CERCLA. Further exclusions listed in 5(g;I under the definition of inactive hazardous 
waste disposal sites include those areas “that have a permit issued or have been accorded 
interim status under subtitle C of the Solid Waste Disposal Act or the Memorandum of 
Understanding between the DOE and the EPA for hazardous waste and radioactive mixed 
waste management, or operated under the pro4sions of DOE 5480.2 and DOE 5820.2.” 

The scope of this report and the sites considered are influenced by DUE-issued guide- 
lines. A complete listing of remedial action sites, their regulatory status, and geographic 
location is included in Sect. 4.2 of this report. 

1.4 METHODOLOGY 

Specific guidance for the completion of a Phase I Installation Assessment is provided 
by DOE Order 5480.14, and an assessment flow chart is shown in Fig. 1.1. A complete list 
of waste disposal sites or contaminated areas was developed from an examination of the 
past records of waste disposal operations, progress reports and internal summary docu- 
ments, unusual incident reports, reports of spills or leaks, personal correspondence, and 
interviews with persons familiar with waste disposal operations. Whenever possible, the 
nature of hazardous substances handled or stored at the site was determined. If there was 
a possibility (documented or not) of contamination by hazardous substances, the site was 
considered hazardous and added to the list of contaminated sites. 

In  the process of site identification, site-specific data were collected and sources of 
additional information were identified. Types of data assembled included environmental 
surveillance information, the nature and quantities of hazardous substances handled or 
stored at the facility, hydrology of the site, soil characteristics, and surface topography. A 
physical inspection to confirm recent descriptions of the site was conducted and abnormal 
conditions noted. The professional qualifications and responsibilities of the installation 
assessment team members are included in Appendix A. Other staff from the ORNL 
Remedial Action Program (Sect 1.1) were called upon as needed. 

A more intensive search of existing records was performed for those sites identified as 
GERCLA sites pursuant to instructions provided by DUE Order 5480.14. Site-specific 
data and relevant installation information were consolidated and used in completion of the 
appropriate modified Hazard Ranking System (mWRS) worksheets. The mHRS was 
developed for DOE by Hawley and Napier3 to assess the “relative potential for environ- 
mental impact at each site-”’ (A more detailed discussion of the hazard ranking methorfol- 
agy can be found in Sect. 4.) The site ratings will serve as the basis for recommendations 
that may include no further action or that may call for the confirmation and quantification 
of the potential hazardous substance migration. 

This report is a final report documenting the results of the Phase I Installation Assess- 
ment prepared according to and including infermation suggested by DOE Order 5480.14. 
It will be submitted to DOE headquarters for approval and further guidance. 
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COMPLETE LIST OF ILOCATIONS S I T E S  

WEADQUARTERS APPROVAL 

" H A Z A R D  RANKING SYSTEM 
* M 0 D I F I E D H A Z A R D R A N K I N G S Y ST E IM 



NSTAELATIOY DESCRIPTION 

2.1 LOCATION 

The Oak Ridge National Laboratory (ORNL), established in 1943 on the 15,000-ha 
Oak Ridge Reservation in East Tennessee, is owned by the Department of Energy (DOE) 
and operated by Martin Marietta Energy Systems, Inc. The ORNL site (X-10 
site)-located 13 km southwest of Oak Ridge, Tennessee, on Bethel Valley 
Road-comprises 3563 ha, consisting of 445 ha in the main Laboratory area, of which 
222 ha is fenced, and a 3117 ha buffer area (see Fig. 2.1). Its principal research and 
development (R&D) facilities consist of nuclear research reactors, particle accelerators, 
hot cells, engineering process development facilities, radioisotope production facilities, and 
research facilities in physics, chemistry, environmental sciences, and biomedical sciences 
(principally located at the Y-12 site). The central site lies in Bethel Valley, while satellite 
K&D facilities and some of the solid and liquid waste disposal areas lie in Melton Valley. 
The relative isolation of the ORNL complex has served to minimize the effects of inadvert- 
ent releases of hazardous substances because of the distance from potential targets. 

2.2 ORGANIZATION AND MISSION 

ORNL began its existence in 1943 as the Clinton Laboratories, a pilot plant for lest- 
ing and development of the 239Pu production and chemical separations processes. Major 
facilities included the X-10 Graphite Reactor, a chemical pilot plant, and numerous sup- 
port laboratories and shops. Its mission was fulfilled by 1945; but because of its unique 
capabilities, commercial production of radioisotopes was initiated and new research pro- 
grams were added. ORNL soon emerged as one of the world’s largest nuclear research 
centers, and the spectrum of Laboratory programs continued to expand until ORNL had 
established an international reputation in the fields of reactor technology, chemical tech- 
nology, basic research in the physical and life sciences, radiation protection, and R&D in 
the production and utilization of radioisotopes. 

Coincident with the establishment of DOE, a primary mission of ORNL became to 
support national energy goals through scientific research and technology development with 
emphasis on long-term, high-risk efforts. The Laboratory has become a multidisciplinary 
institution with many diverse capabilities and areas of expertise. Although its primary mis- 
sion remains the development of improved and environmentally acceptable energy technolo- 
gies and basic research in the engineering, physical, life, and social sciences, it retains the 
flexibility to respond to national research needs. Examples of recent new initiatives are 
R&D programs in hazardous waste technology and global environmental concerns. 
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3. CHARACTERIZATION OF EXISTING ENVIRONMENT 

Before the impact of pas1 and present waste management practices on human health, 
safety, and the environment can be assessed, :he current environmental conditions must be 
characterized. Remedial aclions to minimize any potential hazard are also very dependent 
on such environmental factors as meterology, hydrogeology, and soil composition-as well 
as the nature of potential targets that might be harmed by the migration of hazardous suh- 
stances. 

In 1982, Boyle et aL4 published the results of an environmental analysis of the Oak 
Ridge National Laboratory (ORNL). Much of the material contained in this section was 
compiled from their report. Additional sources of information were reports by Fitzpatrick’ 
and NUS Corp6 These reports (and Appendix 3 )  should be consulted for more detailed 
information and a complete listing of reference sources. 

3.1 METEOROLOGY 

Within the broad valley of the upper Tennessee River between the Cumberland 
Mountains and Cumberland Plateau, the Oak Ridge Reservation’s (ORR) weather and cli- 
mate are greatly influenced by local and regional terrain. The Cumberland and Great 
Smoky Mountains tend lo serve as a moderating influence on temperature and precipita- 
tion. The annual mean temperature is 20.3OC, ranging from 3.4”C in January to 25°C in 
July. Average annual precipitation in the Oak Ridge vicinity is 139.7 cm, with peak 
periods occurring during the winter months from December through March. Heavy precip- 
itation associated with passing storms or thunderstorm activity occurs periodically and can 
cause flooding problems. Although major floods are relatively rare, small ones may occur 
often and can be a major factor in sediment transport in the White Oak Creek (WOC) 
drainage basin. It has been estimated the tota annual precipitation exceeds 165 cm about 
once in 10 years. Similar 10-year estimates are 30 cm for monthly precipitation and 
10.2 cm for 24-h rainfall. Severe storms such as hurricanes are rare (nine in the past 70 
years), as art: tornadoes. 

While atmospheric prcssure differences are the driving forces behind ORNL’s overall 
wind field, it is also shaped by the complex terrain of the region. During relatively calm 
periods, winds tend to blow up the valley from the southwest during the day and down the 
valley from the northeast at night. Meteorological data collected from the 100-m tower on 
Bethel Valley Road’ show the predominant wind directions at ORNL are southwest and 
northeast. 

3.2 GEOLOGY AND SOILS 

3.2.1 Stratigraphy 

The first detailed characterization of the geologic conditions of the ORNL site was 
made by Stockdale,’ who identified nine Paleozoic sedimentary formations in the Oak 
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Ridge area. Later geological siudies by McMaster9 and McMaster and Wallei" mapped 
the ORR and the WO@ basin. The four major stratigraphic units underlying the basin are, 
from the oldest to the youngest, the Rome Formation, the Conasauga Group, the Knox 
Group, and the Chickamauga Limestone. 

The Rome Formation underlies Maw Ridge, separating Bethel and Melton Valleys, 
and it consists mainly of evenly bedded, fine-grained sandstone and shale. The upper 
portion of the foimation contains most of the Rome sandstone in layers separated by shale 
partings. This formation has a limited capacity for receiving, storing, and transmitting 
water. In the unweathered bedrock, occurrences of water are largely limited to small open- 
ings that occur along joints and bedding planes. The thin inantle of residual clay and the 
near-surface weathered bedrock zone probably account for most of the water movement in 
the Rome. Groundwater discharge during the dry months is very low. 

The Conasauga Group, underlying Melton Valley, is coinposed of shales interposed 
with limestone and siltstones. In general, the sequence through the formation is gradational 
from shale (Pumpkin Valley) at its base to bedded limestone (Maynardsville) at the top. 
Groundwater occurs principally in thc weathered zone at openings along jrair:ts and bedding 
planes. T h e x  occur at shallow depths and, consequently, springs may be common during 
the winter months. During the summer months, very little water i s  discharged. 

The Knox Group underlies much of Chestnut and Copper Ridges and is the most 
widely distributed geologic unit in East Tennessee. It is composed primarily of dolomitic 
limestone with prominent chert zones. Underground solution channels, many of cavernous 
proportions, characterize this group and establish it as the principal water storage forma- 
tion in East Tennessee. 

The Chickamauga Limestone, underlying Bethcl Valley, is composed predominantly of 
limestone, although interposed shales, siltstones, and bedded chert comprise a prominent 
but minor portion of the group. It has been separated into eight mapable subdivisions. 
Because of the presence of extensive amsisnts of limestone, this formation is susceptible to 
underground solution by migrating groundwater -with consequent development of a net- 
work of open channels and voids. These often permit easy access of surface waters and free 
movement of waters underground. It is not an important aquifer, however, because these 
channels and openings tend to be small and water storage capacity limited. 

The soils occurring within the WOC drainage basin belong to the broad groups of 
r e d - y e l l ~  Podzols, reddish-brown laterites, and lithosols. In general, they are strongly 

acid in retention, low in organic matter, and have exchange capacities less than 
10 rncq/100 g of soil. Soil profiles range in depth from 15 cm in some shale areas to 
about 4.4 ni in the dolomite and alluvial areas. Textures are from silty loam to plastic 
clay, and infiltration capacities range from 25 cm/h to < 0.5 C I T I / ~ .  Clay minerals present 
include illite, kaolinite, and montmorillonite. 'I'he soils of the Conasauga Shale contain 
illite and vermiculite, while those derived from the Chickamauga Limestone contain a mix- 
ture of kaolinite and illite-with some units having a significant amount of montmorillon- 
ite. Thcse minerals act as sorptive and ion-exchange media in the removzl from solution of 
radionculides occurring as electrolytes. 
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3.3 HYDRQLOGY 

3.3.1 Surface Water Description and Use 

Water from WOG, the principal drainage basin of the ORNL site, enters the Clinch 
River and is subsequently conveyed to the Tennessee River. The Clinch River is influenced 
predominantly by the operation of three Tennessee Valley Authority dams: Norris Dam at 
Clinch River mile (CRM) 79.9, Melton Hill Dam (CRM 23.11, and Watts Bar Dam on 
the Tennessee River [Tennessee River mile (TRM) 529.81. Melton Hill Reservoir forms 
the eastern and southern boundaries of the ORR, while the backwaters of Watts Bar form 
the southwestern and western limits. Flow in the Clinch River is principally regulated by 
releases from Norris Dam and Melton Hill Dam. The average flow due to discharge from 
Melton Hill Dam from 1963 to 1979 was 1 3 4 1 5 0  m3/s. Occasional periods of zero release 
result in a slack pool, with the water level regulated by Watts Bar Darn. 

The ORR is composed of a series of limited drainage basins that feed into the Clinch 
River. Among these is WQC, which flows through and forms the principal drainage system 
of the OKNL site. With a drainage area of 16.4 km2, WOC originates from springs of the 
Knox Dolomite on Chestnut Ridge. After 2.5 km, the creek flows through the main 
ORNL site in Bethel Valley (Chickamauga), passes through a gap in Haw Ridge (Rome 
Formation}, and enters Melton Valley (Conasauga Shale). Stream width varies from 0.6 to 
1.2 m and depth from 9.9 to 24.9 cm. Flow Iates vary from a maximum of 18.2 m3/s to 
a minimum of zero, the average being 0.27 m3/s. After flowing through Haw Ridge, WOC 
is joined by Melton Branch; and about 0.5 km downstream it enters White Oak Lake. 

Melton Branch, with a drainage area of 3.8 km2, collects flows from both Haw Ridge 
and Copper Ridge and is the drainage basin of QRNL facilities in Melton Valley. Flow 
rates vary from a maximum of 6.85 m3/s to a minimum of zero, averaging 0.07 m3/s. 

The. waters of WQC and its tributaries are impounded by White Oak Dam, located 
1 kin above the mouth of the stream. The normal lake level is 227 m above mean sea 
level, creating a pool surface area of approximately 9.8 ha with a 2-d retention time. 

Major uses of surface water in the ORNL. area include withdrawals for industrial and 
public supplies, navigation, and recreational activities such as fishing and swimming. There 
are several water withdrawals from surface sources for industrial and public water supplies 
within a 32.2-krn radius of ORNL; the closest withdrawals downstream of the outfall of 
White Oak Dam are at the Oak Ridge Gaseous Diffusion Plant [ORGDP, (CRM 14.5)] 
and Kingston (TRM 568.2), located 10.4 km and 34.1 km from ORNL. 

Recreational surface water uses include boating, fishing, waterskiing, and swimming. 
Two public boat docks are located in the vicinif-y of Melton Hill Dam. Most swimming and 
waterskiing activity takes place above Melton Hill Dam at public facilities. No quantita- 
tive data are currently available on the number or amount of fish taken for human con- 
sumption from the tailwater area. 

3.3.2 Groundwater Description and Use 

Base flow of the surface water of the U’OC watershed is maintained primarily by 
groundwater discharge and the discharge of process streams from QRNL facilities. The 
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nature and extent of an aquifer are determined by the character, distribution, and struc- 
ture of the bedrock and the overlying soil, as well as by the size, shape, and continuity of 
the interstices. 

Two regions of subsurface water are commonly distinguished: the zonc of unsaturation 
(the weathered soil overlay or rechargc zone) and the zone of saturation (the majar 
water-containing area). The water table i s  defined as the u p p r  surface of the zone of satu- 
ration. 

The four major geologic mnes of the OWNE area discusse earlier differ somewhat in 
their groundwater characteristics and capacity. Of thc four groups, only the Knox Dolom- 
ite has any extensive water storage capacity. This storage usually occurs in solution cavities 
that may be quite large in some instances and may frequently result in springs, as seen in 
the headwaters of WOC. Water storage capacity of the Rome Formation, Coiiasauga 
Shale, and Chickamauga Limestone is small and occurs primarily along joints and bedding 
planes. Most wells in these formations typically have flows less than 10 gaI/min. 

Groundwater flow in the weathered residual soil on the BRNL site basically follows 
water table conditions; that is, groundwater levels parallel topographic contours moving 
from areas of high elevation to areas of low elevation. Howevcr, direction of movement in 
the underlying bedrock is influenced strongly by directional variations in permeability. I n  
the Chickamauga Limestone underlying Bethel Valley, groundwater moves through small 
solution channels and is essentially a suhdued replica of the topography. Studies of ground- 
water movement in the Conasairga Shale of Melton Valley have suggested that the pri- 
mary direction of groundwater movement parallels the strike. Groundwater discharge is 
through evapotranspiration, springs, and streams; and it contributes to the base flow of 
surface streams that ultimately augment the Clinch River water supply. The bed of the 
Clinch River lies at the basal level of the zone of saturation, and groundwater from both 
sides of the channel enters the river. It is commonly believed that groundwater flow does 
not pass beneath the Clinch River except in cases where extensive well pumping may lower 
the water table.4 

Depth to the water table varies both spatially and temporally. At a given location, 
depth to water is generally greatest during the Qetober-December quarter and least during 
the January-March quarter, corresponding to periods of minimum and maximum 
precipitation. In Bethel Valley, depth to the water table ranges from 0.3 to 11 rn, 
whereas in Melton Valley the range is from 0.3 to 20 m. 

Although the major portion of industrial and public drinking water supplies in the 
Oak Ridge area is taken from surface water sources, there are numerous single-family 
wells in adjacent rural areas. Of the domestic wells located within 16 km of ORNL 
(listed by the Tennessee Department of Conservation, Division of Water Resources), most 
are south of the Clinch River. Those north of the Clinch River in the north central portion 
of Rome County are from 10 to 16 km distant from ORNL. There are four industrial 
and thrcc public groundwater supplics within 16 h of ORNL. It is generally believed 
that there i s  a very low prohability of groundwater migration from the reservation to off- 
site wells, particularly those south of the Clinch River and those upgradient from the site. 
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3.4.1 Air Quality 

ORNL is located within Air Quality Control Region 207, which includes most of east- 
ern Tennessee and part of southwestern Virginia. Most of the gaseous wastes produced at 
ORNL are released to the atmosphere through stacks that are routinely monitored for 
radionuclides. Fluorides, suspended particulates, and SO1 are not monitored around ORNL 
because no operations are under way that require it under the Glean Air Act. These com- 
pounds are monitored, however, at ORGDP and the Y-12 plant. Data collected in 1984 
indicate that measured environmental concentrations of fluorides and SO2 were in compli- 
ance with applicable standards. Suspended particulates at the Y-12 plant exceeded applica- 
ble standards; all others were in compliance. Concentrations of radionuclides that were 
measured were in compliance with applicable standards.’ 

Several major facilities in the area emit psllutants to the air and contribute to effects 
on air quality. The Bull Run and Kingston Steam Plants are coal-fired power plants and 
emit much larger quantities of SO,, NO,, and particulates than does ORNL. Air quality 
monitoring in the Oak Ridge area reflects the cumulative emissions from all these sources, 
as well as emissions from more distant sources. Indications are that air quality in the Oak 
Ridge area does not violate the national ambient air quality standards. 

3.4.2 Water Qwality 

3.4.2.1 Surface water 

The mineral qualities of the Clinch River and its tributaries reflect the geology of the 
areas through which they tlow. Concentratiocs of calcium and magnesium are relatively 
high in the Clinch River, reflecting drainage basins rich in limestone and dolomite. Water 
in the small streams of the Oak Ridge area are also high in calcium, magnesium, and 
bicarbonate, with the exception of those streams that drain the Cumberland Mountains. 
‘These latter streams contain substantial amounts of sulfate ions, probably leached from 
areas cxposed through strip mining of coal. Within the WOC basin, all base flow ori- 
ginates as groundwater and the chemical constituents reflect primarily the mineral compo- 
sition of the soils and bedrock underlying the watershed. The basal flow is augmented by 
effluent from ORNL operations and various concentrations of other chemical species and 
radionuclides are present in WOC. 

Water quality in WOC is extensively monitored in connection with discharge of 
treated wastewater from ORNL and the low-level radioactivity and other contaminants 
from solid waste disposal areas. Routine monitoring for radionuclides, chromium, zinc, 
nitrates, and mercury is performed monthly at White Oak Dam. At the three discharge 
points currently designated i n  the National Pollutant Discharge Elimination System 
(NPDES) permit, ORNL performs routine monitoring to determine the extent of compli- 
ance with permit conditions. 

Data summarizing discharges of radionuclides from White Oak Dam to the Clinch 
River were calculated based on flow proportional samples composited weekly and are 
presented in Fig. 3.1. Trends of total curies of tritium and strontium-90 discharged over 
the past six years have shown a decrease in 1980 and 1981, and then an increase. Most of 
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Fig. 3.1. Radioactire discirw~gees over White Oak Dam. Source: (ref. 1 1 ) .  

the discharges arc primarily thc result of seepage from the solid waste storage areas 
(SWSAs) and annual variations in discharges from White Oak Lake are generally a 
fuiiction of the variability in annual precipitation patterns. Data for several other radionu- 
clides are presented in Table 3.1. The transuranics, uranium, thorium-232, and iodine- 13 1 
have shown a relatively constant level over the past 5-year period. Cobalt-6O has shown a 
steady decrease, whereas cesium- 137 has decrease after a peak in 1982. Tritium, stron- 
tium-90, and ruthenium- 106 ate increasing, while technetium99 levels have varied widely. 
Measurements of gross beta activity in rainwater collected at the perimeter and remote air 
monitoring stations have continucd to show slight increases after a low in 1982. Activities 
at the remote stations have been consistently higher than at the perimeter stations. Many 
of the measured activities were at or near the limits of dc te~t ion .~  

Data collected from water samples at White Oak Dam and analyzed by methods 
approved by the Environmental Protection Agency (EPA) for the determination of chemi- 
cals in water are presented in ‘Table: 3.2. Concentrations are compared with Tennessee’s 
in-stream allowable concentrations that are based on the long-term protection of domestic 
water supply, fish and aquatic life, and recreatioii classifications and recommendations 
nlitclc by the renncssee Department of Wealth and Environment to 190E Oak Ridge 
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Table 3.1. Discharges of radioactivity to surface streams for 1980-1984 

Quantity discharged 
(Cilyear) 

1980 1981 1982 1983 1984 
Radionuclide .....__..__I__ 

l3'CS 

6oC0 
'€1 

lo6Ru 
9 0 ~ r  
99Tc 
Uranium' 
232Th 
'Transuranics' 

1311 

0.60 
1.4 

0.09 
< 0.01 

1.4 
5. f 
0.60 
0.0080 
0.040 

3 400 

0.23 
0.66 

0.04 

1.5 
3.5 
0.87 
0.0080 
0.043 

2900 

I .5 
0.96 

0.06 

2.7 
1.7 
0.67 
0.0090 
0.034 

5400 

1.2 
0.29 

0.004 
0.18 
2.1 

0.42 
0.007 
0.048 

5 600 

17 

0.56 
0.17 

0.057 
0.28 
2.6 
0.29 
0.32 
0.010 
0.028 

6400 

Wranium of varying enrichments--curie quantities calculated using the 

'Value based on gross transuranic alpha emitter analysis. 
Source: (ref. 7). 

appropriate specific activity for material released. 

Table 3.2. Chemical water quality at White Oak Darn 

Concentration 

.__......_....._.__I___ ( w / L )  Criteria" Substance 
1980 1981 1982 1983 I984 

Chromium 
average 
rn ax im urn 
minimum 

Zinc 
average 
maximum 
minimum 

Nitrates (as total nitrogen) 
average 
maximum 
minimum 

Mercury 
average 
maximum 
minimum 

< l o  < I O  < 1 0  
< 10 < 10 20 
< 1 0  € 1 0  < l o  

< 20 < 20 < 20 
< 20 < 20 40 
< 20 < 20 < 20 

4600 6100 7200 
9800 8300 18000 

10 3600 71) 

< 21 
30 

< 20 

< 3gb 
70 

< 20 

6600 
13000 
2700 

< t b  
< 1  
< 1  

< 11 
25 

< 10 

€ 24' 
36 

< 20 

4100 
7 200 
400 

< 0.1' 
0.2 

< 0.05 

50 

100, 50' 

10,000 

5 ,  0.05' 

......................................... -- .__-_______-_______ i__ II__ 

'Tennessee stream guidelines based on protection of domestic water supply, fish and 

'Allowable concentrations were changed in 1983. 
Source: (refs. 7, 1 1 ) .  

aquatic life, and recreation ciassifications. 



Operatio~is.~ Maximum concentrations recommended by the state were so low in somc 
instances that measurements to criteria levels could not be achieved using even the most 
sensitive EPA-approved r n e t h ~ d s . ~  Mercury, cadmium, and lead could not be measured to 
criteria. An examination of Table 3.2 reveals that average concentrations at White Qak 
Darn have not exceeded criteria cxcept in the case of mercury in 1983 and 1984. Mercury 
concentrations did not change but rather the maximum concentrations recor~iiiiended hy 
the state were so  OW that it was impossible to measure to criteria levels using even the 
most sensitive EPA-approved mcthods. ’ ’ 

An NPDES permit issued by EPA for ORNL in 19’75 established the discharge loca- 
tions and specific concentration and/or monitoring requirements for a number of parame- 
ters, which are listed in Table 3.3  along with the percentagc of compliance achieved. Non- 
compliance for the sewage treatment plant was observed, but this has improved since the 
completion of several projects directed at improving performance. Several thousand meters 
of sewage drainage pipes were lined to eliminate infiltration of groundwater and an 
extended aeration-activated sludge treatment plant was completed and became operational 

Table 3.3. 1984 ~~t~~~~~ 
System corn 

~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . _- .. . . . . . .. . .- .._ . . -..I_.__. ._ .- . 

Discharge 
point 

Effluent 
parameters 

Efflucnt limits 
Percentage of 

Daily Daily measurements 
average max in compliance 

______- 

(mg/L) (mg/L) 

00 1 
(White Oak Creek) 

002 
(Melton Branch) 

003 
(Sewage treatment 
plant) 

Dissolved oxygen 
Dissolved solids 
Oil and grease 
Total chromium 
pH, units 

Total chromium 
Dissolved solids 
Oil and grease 
pM, units 

Ammonia (as N)  
Biological oxygen demand 
Residual chlorine 
Fecal coliform, 

no./100 mL 
pH, units 
Suspended solids 
Settleable solids, mL/L 

5a 
2000 

10 15 
0.05 

6.0 9.0 

0.05 
2000 

10 15 
6.0-9.0 

5 
20 

0.5 - 2.0 
20Ob 400‘ 

6.0---9.0 
30 
0.5 

99 
1 00 
1 00 
100 
IO0 

100 
100 
100 
100 

54 
90 
94 

100 

100 
94 
96 

“Minimum. 
hMonthly average. 
“Wcckly average. 
SOlJf‘Ce.’ (ref. 7 )  



in September 1985. Data from the effluent of the new plant meet current NPDES limits. 

A new NPDES permit that becomes effective April 1,  t966, establishes additional dis- 
charge points and monitoring requirements. 

3.4.2.2 Groundwater 

A study by the US. Geological Survey4 presented summary appraisals of the ground- 
water resources in the Tennessee Valley Region. The natural quality of groundwater in the 
region depends on many factors but mainly on the chemical composition of the rock in 
which the water occurs. The quality of groundwater from a particular aquifer at any one 
place tends to be relatively constant with time and most are chemically suitable for public 
drinking water supplies. 

Quality of uncontaminated groundwater on the ORNL site is similar to the ground- 
water quality of the region. Analyses of water samples taken from 19 auger wells drilled in 
the vicinity of SWSA 5 before the beginning of waste burial operations showed the water 
to be a calcium bicarbonate type with low dissolved solids. 

An extensive surface water and groundwater monitoring system has been developed 
and is currently being upgraded. Discussions of the analysis of data from this monitoring 
network can be found in Appendix C under the specific sites. 

3.5 ENVIRONMENTALLY SENSITIVE ECOSYSTEMS 

3.5.1 Terrestrial Ecosystems 

3.5.1.1 Flora 

The land area of the ORR is 15,000 ha, with forest land accounting for 74.6% 
( 1  1,181 ha). At the ORNL site an even larger percentage (95.3%) is forested (2308 ha). 
Forest plant communities are characteristic of those found in the intermountain regions of 
Appalachia. The dominant oak-hickory association of this area as typified by extensive 
stands of mixed yellow pine and hardwoods as well as oak and hickory. Vegetation of the 
O R R  has been categorized into the follclwing seven types: pine and pine-hardwood; 
hemlock, white pine, and hardwood; cedar, cedar-pine, and cedar-hardwood; bottomland 
hardwood; upland hardwood; northern hardwood; and nonforest. A total of 1370 plant spe- 
cies have been identified on the reservation.'2 

Approximately 60% of the ORR has been designated as forest management or ecolog- 
ical study areas. In October 1980, a National Environmental Research Park was esta- 
blished for the purpose of providing protected land areas for research and education in the 
environmental sciences. The park contains 5500 ha and supports a diversity of environ- 
mental research by ORNL staff, as we1 as staff from several universities, the Army Corp 
of Engineers, and the Tennessee Wildlife Resources Agency. 

3.5.1.2 Fauna 

The variety of habitats on the ORR supports a large number of animal species. About 
60 species of reptiles and amphibians; more than 120 species of terrestrial birds; 32 species 
of waterfowl, wading birds and shore birds; and about 40 species of mammals have been 
recorded. 
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Because of the greater contkuity of forests on the reservation and a lack of human 
disturbance over much of the area, many forest wildlife spcies may find an abundance of 
suitable habitats on the rescrvation. Thus, the reservation may serve as a refuge for 
wildlife. I 

Pbant,~. A list of plant species considered endangered or threatened on the ORK i s  
presented in Table 3.4 and their location is shown in Fig. 3.2. There are no spcies that are 
included on the federal list of threatened or endangered plants although three, false fox- 
glove (Aureolaria patufa), bugbane (Cirnicifuga rubifolia), and Carey’s saxifrage ( S ~ x i -  
f r q e  careyam), have been proposed for inclusion on the list.’4 ‘IT’wclve plant species that 
are known to occur on the ORR are listed on the Official List  of Tennessee’s Rare Plants. 

Anirrmrds. The geoeriiphic rangcs of seven animal species on the fedcral endangercd 
species list fall within the ORNL, site. Orily two species, the southern ha!d eagle 
(Haliaeetus lencocepholus) and the eastern cougar (Felis coucolor cougar), have been 
sighted on the reservation. Eagles have been sighted in both winter and summer, but nonc 
are known to nest in the area, Nunierous sightings of cougars have occurred during the 

laund species on the Oak 

Genus species Family 
Status on state 

list“ Common name 

,4urcolaria pat ula 
Ciniicifiga rubifolia 
Delphinium exaltoturn 
Fothergilla major 
Hydrastis canadensis 
Liatris cylindrucru 
Lilium canadense 
Panax quinquefolius 
Saxifrtlga careyana 
Solidago ptarmicoidm 
Spirun f hes ovalis 
Tomanthera auriculata 

Scroph ulariaceae 
Ranunculaceae 
Ranumulaceae 
Hlamarnelidnceae 
Ranunculnceae 
Asreraceae 
Liliacear 
Araliaceae 
Saxifragaceas 
Asreraceae 
Orch idaceae 
Scroph itlariaceae 

False foxglove 
Bugbane 
Tall larkspur 
Witch alder 
Goldenseal 
Blazing star 
Canada lily 
Ginseng 
Carey’s saxifrage 
Goldenrod 
Lesser ladies’ tresses 
Aasricled gerardia 

T 
T 
E 
‘1- 
T 
E 
‘ I  
T 
s 
T 
S 
E 

‘Status as listed on the Official List of Tennessee’s Rare Plants: 

E = Endangered Species now in danger of becoming extent in Tennessee because 
of their rarity throughout their range or their rarity in Tennessee as a result of sen- 
sitive habitat or restricted area of distribution. 

T = Threatened-Species likely to become endangered in the immediately forsee- 
able future as a result of rapid habitat destructian or commercial exploitation. 

S = Special concern- Species requiring particular attention because they are rare 
or distinctive in Tennessee because the state represents the limit or near-limit of 
their geographic range OF their status is undetermined because Qf insufficient infor- 
mation. 

Sourw: (rcf. 14) 



5 Hycraa t is canadensis 

6 Liatrrs cyltndracea 

7 LiItwn canarlmsr 

,--- 8 Panax quinyuefoltris 

I 
GI  
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last decade, but a search for cougars by the U S .  Fish and Wildlife Service has failed to 
show conclusive evidence of a cougar population. 

3.5.2 Aquatic ~~~~y~~~~~~ 

Aquatic communities potentially affected by ORNL operations include the WOC 
watershed and the Clinch River downstream from the mouth of WOC. The WQC water- 
shed consists of a number of small streams composed of alternating pools and riffles (that 
have silt, mud, and gravel substrates) and White Oak Lake. The Clinch River, a large 
stream originating in southwestern Virginia, substrate varies from silt-mud to gravel; and 
the flow near BRNL is primarily influsneed by releases from Melton IIil l  Dam. The 
WOC embayrnent, the segment of WOC between White Oak Dam and the Clinch River, 
habitat is influenced both by the Clinch River and discharge from White Oak Lake. 

In 1979 and 1980, Loar et al.” sampled the aquatic biota in the WOC basin and the 
Clinch River (summary table can be found in Appendix B). The Clinch River was sanipled 
upstream and downstream from the mouth of WDC, and very little difference was noted 
between the upstream and downstream Clinch River stations. 

The major public use of the Clinch; River near OWNL is recreational, including sport 
fishing. The fish community of the lower Clinch River includes at least 21 species, with 
gizzard shad the most abundant. Popular sport fishes in portions of the Clinch include 
sauger, bluegill, white bass, yellow bass, striped bass, channel catfish, and crappie. Fish 
were nst abundant in the WOC basin, although three species were collected at the sam- 
pling station above ORNI,. Fishes collected in White Oak Lake were mostly bluegill, with 
a few redear sunfish, mosquitofish, and largemouth bass also present. 

Largely because of impoundments, the Clinch River and White Oak Lake do not pro- 
vide suitable habitat for the rare and endangered aquatic species that inhabit the river sys- 
tem. Federally and state listed endangered or threatened species exist in the Clinch River 
watershed, but they require a free-flowing habitat. They are known to occur only in the 
upper reaches of the Clinch River or its tributaries. No threatened or endangered species 
have been encountered in any of the biological sampling programs at ORNI,.’’ 



4. FTNIIINGS 

4.1 WASTE GENERATED AT ORNL 

Due to the nature of the research and development activities at Oak Ridge National 
Laboratory (ORNL) since its beginning, it has been a source of a variety of waste streams 
that can be characterized as nonhazardous, hazardous, and/or radioactive. Land disposal 
of waste material has occurred since the early operation of the Laboratory; and the migra- 
tion of hazardous substances from the storage site( s) has contaminated surrounding soil, 
groundwater, and nearby surface streams. The magnitude of the contamination is depend- 
ent, among other factors, on the nature of the waste stored and the method of disposal. 
The types of wastes generated and their method of' storage are described in the sections 
that follow and indicate the scope of waste management at ORNL.I6 

4.1.1 Nonhazardous Wastes 

Fossil fuel waste (flyash) and construction material waste are the two largest groups 
and are disposed of at the contractors' landfill located near solid waste storage area 
(SWSA) 3. Sanitary wastes, which are comprised of both biodegradable and nonbiode- 
gradable materials, are currently disposed of in the central sanitary landfill located at Y- 
12. Some waste materials are sold to commercial contractors to be recycled. 

4.1.2 Hazardous Wastes 

Before 1980, few records were kept concerning the ultimate deposition of chemicals 
that were present at the Laboratory. Some of these chemicals were probably disposed of in 
the SWSAs and may be defined as hazardous under the Resource Conservation and 
Recovery Act (RCRA). Currently at the Labxatory, as an RCRA-permitted facility, pro- 
grams have been established for recordkeepir,g, reporting, storing, labeling, and disposing 
of hazardous waste to ensure protection of human health and compliance with appropriate 
regulations. 

The hazardous waste category is comprised of four major groups: asbestos-containing 
material, gas cylinders, chemicals, and waste oils. These wastes are generated by a variety 
of sources. Some are treated or disposed on-sire, whereas others are shipped off-site for dis- 
posal at a site approved by the Environmental Protection Agency (EPA) or placed in 
retrievable storage. 

4.1.3 Radioactive Wastes 

A large variety of radioactive wastes has been generated or received from other sites 
in the 40-year existence of the Laboratory. R.adioactive wastes constitute a major portion 
of the total wastes generated. 



Most operating facilities at the L,aboratory have generated radioactive wastes. The 
major contributors of radioactive waste have been 

* radioisotope production facilities, 
8 reactors, 

hot cells and pilot plants, 
research laboratories, 

0 particle accelerators, and 
* analytical laboratories. 

~~~~~~~~~V~ wastes 

In  the early Laboratory operations, the low-level process water was not chemically 
treated; it was released to White Oak Creek (WOC) or Melton Branch through either 
equalization basins or holding ponds. A soda-lime treatment plant was placed in operation 
in 1957. Other, more efficient treatment facilities were brought on-line in 1976 and again 
in 1981. Sludges generated from these facilities were disposed of in the liquid waste pits 
(1957-1976) and in a poliyvinyl-chlorid~-lincd basin (1976-1981). 

Low-level waste (LLW ), designated as intermcdiate-level waste in early Laboratory 
operations, was initially collected in large underground concrete tanks (Giinite tanks), 
where radionuclides were precipitated with caustic. Until 1949, whew the tanks were full, 
the supernatant liquid from the Gunite tanks was diluted with low-level process waste and 
released to WOC. In 1949, the tank supernatant was evaporated, the condensate was dis- 
charged to WOC, and the concentrate was returned to the tanks. From 1952 until 1965, 
the LLW from the tanks was disposed of in seepage pits and trenches. From 1965 until 
1985, the supernatant from the tanks, after concentration through evaporation, had been 
disposed of by hydrofracture. Currently, this waste is being stored pending a review on the 
safety of radioactive waste disposal in hydraulically fractured shale. 

Solid waste contaminated by radioactive matter has been buried in the vicinity of the 
Laboratory since 1944. By 1983, an estimated 1.9 x lo5 in3 of such material had been 
placed in six burial are2s in two valleys. The largest volume consists of radioactivc wastes 
or "laboratory trash- that is either contaminated or suspected to be contaminated. Con- 
taminated items of equipment, machinery, tools, tanks, and other items that cannot be 
economically decontaminated are disposed of as waste. Other potential high-volume 
sources of solid waste are soil, concrete, and various types of building materials that have 
become contaminated. 

The disposal methods that were used are not unlike sanitary landfill operations, where 
waste is placed in unlined trenches and covered with approximately 60 ern of soil. 
Current practice is to cover waste with about 90 cm of soil. In some areas, trenches con- 
taining alpha-contaminated materials were covered with concrete. Higher-activity solid 
wastes are disposed of in auger holes and covered with concrete. 

Some solid wastes arc compacted if possiblr, before burial. Waste packages having sur- 
face dose rates of more than 200 mR/h are placed in auger holes, but most of the solid 
waste is buried in trenches. h small quantity is packaged into 55-gal drums and shipped to 
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Oak Ridge Gaseous Diffusion Plant for storage. Alpha-emitting LLWs are evaluated for 
criticality hazards before disposal in auger holes. Transuranics waste formerly was buried 
in separate trenches and covered with concret.2, but since 1970 it has been placed in metal 
or concrete containers in retrievable storage (the SWSAs). 

4.1.4 Mixed Hazardous Wastes 

Wastes that are both radioactive and ccatain RGRA-defined hazardous wastes pose 
problems because in most cases no specific clisposal method exists for them. Scintillation 
fluid containing radioactive material and carcinogenic materials labeled with radioactive 
tracers are two prime examples. Because of current regulations, these liquid wastes can no 
longer be buried. With this option being closed and no on-site treatment or disposal availa- 
ble, these wastes are being placed in retrievable storage. Major exceptions are animal car- 
casses contaminated with mixed hazardous wastes; for health reasons, these are disposed of 
in  SWSA 6 (ref. 16). 

4.2 REMEDIAL ACTION SITES 

4.2.1 Identification 

A part of the Remedial Action Prograrr: plan {see Sect. 1.1) is the identification of 
sites where past research, development, and waste management activities have resulted in 
residual contamination of facilities or the environment. The site list developed by the 
Remedial Action Program was the basis for the selection of sites to be included in this 
report. The latest edition of the site list is shown in Table 4.1. It includes 141 sites grouped 

Table 4.1. Remedial A,ction Projects summary 
~~ 

Catcgury W e  

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

Solid waste  storage arcas (SWSA) SWSA’b I h 

Whitc Wirip Storagc Arcti 
(‘lorcd ( oii!ractt~r’\ I . , i r i d l i l l  

I.1.W sccpage pitr  and Ircnchc!, L L W  Pits 1 4 
1.I.W Trenches 5 7 
I - I K t  Fuel Well\ 

I l l  I R / 1  KIJ Pond\ ( 7 W  5 79033)’ 
I‘)O l’ondr ( 353‘) 3\40) 

Waste Holding Bdsin (351 3 )  
3512  Pond 
SWSA 5 Pond 
Scwdgz Plmt Ldgoon, E dst Hd\in 
Old Hydrofrdcturc Pond 
f I  K L Pond 
L I l K  Pond 

1 qUdllZdtiWl bdsln ( 3 5 2 4 )  

Governing regulationha 

KCKA < kRC1.A DOL. 5820 2 

X 

X 
x 
X 



Table 4.1. (continued) 

(Joverning regulations" 

R <  R 4  CERCI A DO€ T820 2 

~ ~~ Category 

_ _ _  -~ 

White Oak Creek wdterqhed 

LLW Line Leak Site\ 

Environmental Research Areas 

Experimental Reactor Facilities 

Hazardous Waste Sites 

Site 

White Oak Creek and Tributaries 
White Oak Lake 

Bethel Valle) 3019 Area ( 5  \itcs) 
Bethel Valley Isotopes Area ( X  site\) 

. i d  Central Ave ( IO sites) 
Mclton Vallty Melton Valley Darn ( 7  sites) 
Melton Valley Burial (;round Area ( 5  \ires) 

t.i\\ion Product Development L..rhur,itory ( 35 17) 
Metal Recovery Facility (3.505) 
Storage Garden (3033) 
Waste tvaporator Facility (3506) 
Fission Product Pilot Plant (35 15) 
Shielded Transfer Tanks 
Cobalt-60 Storage Garden 
Strontium-90 Power Generator (3028) 
Beta Cubicle (9204-3, Y - 1 2 )  
Pu Process Condensate Tank (9720-8, Y - 1 2 )  
Pu Processing Facility (9204-3. Y-12)  
( 'ur iuin Handling Glovehox (9204-3, Y-12)  
86-Inch Cyclotron (9201-3, Y-12)  

Cb-I37 Contaminated Field ( O X 0 0  area) 
Cs-I37 Contaminatcd Forest. Soil. and Vegztation 
Ca-45 Tagged Trees 
Ca-45 Tagged Soil and Vegetation 
Na-22 Contaminated Soil 
Cs-I37 lagged Area (0807) 
Cs- I37 Tagged Field 
Hg-I97 Nitrate Contaminated Area 
Cs- I34 raggcd Field 
Ca-45 Tagged Forest 
McNew Hollow Contaminated Area 
Methyl ( tlg-203) Chloride Contaminated Field 
rritium Tagged Trees and Soil (0804 area)  
Cesium Contaminated Area 

O K N L  Graphite Reactor (3001) 
Molten Salt Reactor Experiment (7503) 
Low Intensity l e s t  Reactor (3005) 
Homogeneou\ Reactor Experiment (7500) 
ORR Water-to-Air Heat Exchanger (3087) 
ORR F-xperimental Facilitics (3042) 
rower Shielding Facility Equipment (7702) 

Mercury Contaminated Soil (4501 ) 
Mercury Contaminated Soil (4508) 
Mercury Contaminated Soil (3503) 
Mercury Contaminated Soil (3592) 
Oil Storage Tank ( N I I F )  
PCB Transformers ( Y -  12) 

?i 
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 
X 
X 
X 



Category 

( c . 4  

Research Laboratories 

Rddwdste Facilities 

I n x t i v c  I njcctiun Well\ 

Othcr Contaminated Site\ 

I'nbk 4.1. (continued) 
. . . . . .  

Governing regulationsR 

RCRA CERCLA DOk 5820.2 

................ ...................... Site 

............................................ . ~~~~~~ ._ 

Ciunite Storage l'anbs W - 5  through W-IO (c .d)  ( d )  
Waste Storage Tanks: ( c . d )  (4  

Waste Tank WC-I 
Waste Tanks WC-IS. WC-17 
Wa%e Tanks WI through W4. 

Waste rank W-1 I 
Waste ranks TH-1  through T H - 3  
Waste Tank TH-4 

W-13 through W-I5  

Old Hydrofracture I-acility 
F P D L  1.L.W Transfer Line 
FPDL. Filter Pit 
Isotopes Ductwork/31 I O  Filter House 
1LI.W l a n k  WI-A 
Decontamination Facility (78 19) 
Decontamination Facilily (94 19- I ,  Y- 12) 

Radiochemical Processing Laboratory (3019) 
High Level Radiochemizal Laboratory (4501 ) 
High Ixvel Chemical Development Laboratory 

High Level Radiochemical Analytical Lab 

Keniote Coating Furnace Loop (4508) 
Ceramic f'rwessing L.at.oratory (4.508) 
Transuranium Rcsearch Labs 41 and 45 (5505) 
MSKE. luel Handling 1 ncility (9201.3. Y-12) 
Coolant Salt Technologj Facility (Y20I-3. Y-12) 

0 1 1  t. Injection Well ( e )  
Test Injection I ( e )  
Test Injection 2 ( e )  

Storage Pad ( 3 5 0 3 )  
Overflow of Graphite Reactor Storage Canal 
Ground Contamination a t  3019 Are;{ 
<'onlainination dt Habe .if 3019 Stack 
Rupture 01 OKK Ikcay Tank 
Storage Tank (9201-3, Y-12)  X 
Attic (Y204-1, Y-12) x 
East knd Basement (9234- I, Y-12) 

(4507) 

(3019-B) 

X 
X 
X 
X 

X 

X 
X 
X 
X 
(4 
X 
X 

X 
X 
X 

X 

X 

I his listing rcllcLtr current regulatory r tdtw Chdnge5 in the site de5ignations dre antiupated a5 rite cond~tionr dre determined U p  

nnd thc rcguldtory fr'imework better defined 
hNcimbers reler to deaigndtions in  the URNL Building Direcforj, I985 

'Underground \torage tdnks will he regulated under RCRA or 58202 depending on the result? of current tdnk rampling cam- 

dTransforiners are governed by the Toxic Substdnces Control Act (TSCA) 
eln~ection well closure to be governed under the linderground Injectron Control Regulations 

P J W  
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into 13 project Categories, along with an indication of the appropriate governing rcgula- 
tions, Location maps for these sites are provided in Figs. 4.1, 4.2, and 4.3. The site inven- 
tory given in Table 4.1 may change with the routine annual updating; and expansion will 
be provided, as riecessary, to maintain a current listing of contaminated sites. 

Sites identified as being subject to the Comprehensive Environmental Response, Corn- 
pensation, and Liability Act (CERCLA) regulations (according to DOE Order 5480.14) 
were further evaluated using the methodology described in Sect. 1.4. A complete listing of 
these sites and a summary of pertinent site information are provided in Tables 4.2 and 
4.3.* Additional site-specific information (and key information sources) arc provided in 
Appendices I) and E. After site identification and the consolidation of site-specific data, 
the sites were rated by the modified Hazard Ranking System (mHWS) described in Sect. 
4.3.1. 

4.3 HAZARD ASSESSMENT 

CERCLA requires the President, by authority delegated to the EPA, to identify the 
nation’s abandoned haEardous waste sites warranting the highest priority for remedial 
action. In order to set the priorities, CERCLA requires that criteria be established based 
on relative risk OF dangers, taking into account (1)  the population at risk (2) the haz- 
ardous potential of the substances at a facility; (3) the potential for contamination of 
drinking water supplies, for direct human contact, and for destruction of sensitive ecosys- 
terns; and (4) other appropriate factors. 

The revised National Oil and I-Pa~ard~us Substances Contingency Plan (NCP), origi- 
nally developed under Sect. 311 of the Clean Water Act, serves as the blueprint for 
cleanup and remedial action under CERCEA. It addresses, among other issues, the deter- 
mination of priorities among sites for the purpose of taking effective remedial action. The 
potential for releases that pose a risk to health or to the environment is estimated using the 
Hazard Ranking System (MRS), published as Appendix A of the revised NCP (see ref. 
17). Scores are assigned to waste sites after considering: (1 )  if releases of hazardous sub- 
stances are known to have occurred or are likely to occur; (2)  the toxicity, persistence, 

*Surplus contaminated facilities are excludcd from consideration under DOE Order 5480.14 as 
they are subject to the program requirements of the Surplus Facilities Management Program 
(SFMP) which meet the intent of CERCLA and DOE Order 5480.14. ?blthough the proccss ponds 
at Waste Basin 35 13, Old Hydrofracture Facility, Low-Intensity Test Reactor, and Homogenous 
Test Reactor are listed under SFMP, they are included in the hazard ranking analysis in this 
report. As stated in the Act, CERCLA is to “provide for liability, compensation, cleanup, and 
emergency rcsgonse of hazardous substances released into the environment and the cleanup of inac- 
tive hazardous waste disposal sites.” 

‘The process ponds would qualify for CERCLA under both categories; that is, they arc inactive 
hazardous waste disposal sites and they release hazardous substances into the environment. Surplus 
buildings are not waste disposal sites, although hazardous materials have been deposited therein and 
the decommissioning will generate waste that must be disposed of in an acceptable manner. Mow- 
ever, surplus coiitaminated buildings do not pose a threat of release as long as the hazardous sub- 
stance i s  contained wi?liin the building. Such threats may arise during decommissioning but they 
would not be reported unless a rcleast- of a repcsrtdde quantity has occurred or i s  imminent. 
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Fig. 4.1. Location map for Remedial Action Program-remote sites. 



SITE N O  
Ofilu, J\.’.G 86-718C 

2 ,  
22 

LAGOOY ROAD A h D  RrE,TOU V A L L E Y  3 R I V E  
M E L 7 O h  V A L L E Y  Dr7 ’VE A U D  SWSA 5 ACCESS ROAD 

23 7 5 0 0 A R E A  

25 
26 BLDG 7920 DITCH L l h E  
27 P Y D R O F R A C T L R E  NO 1 RELEASE 0‘ G R O J T  
28 P I T 6  SOL-HEAST 
29 
30 S A G  ‘IG STATION LOR-HLVEST OF diDG 7852 

24 WEST OF MELTON V A L L E Y  PUMPING S i A T l O U  
BLDG 7920 M E L r O N  V A L L E Y  P L L l P l h G  S T A T i O h  AREA 

--- 
EUD Or - S E h C q  7 ACCESS 9 G A D  

31 BLDG 7852 h Y D R O F 9 A C T J R E  I L J E C -  O h  A R t A  ( S O L 1  h 
32 LIELTOkJ V A L L E Y  TRALS‘ER L k E  

0 2000 4000 ~ ~ 0 3 0  
I 1 1 1 1 1 

L E E T  

Fig. 4.2. Location map for Remedial Action Program-X-IO area. 



ORNL-D\n'G 86.7 179 
\ I  

I 

Fig. 4.3. Locatioa snap far Remedial Action Prmam-main O W L  cnmolelr. 
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Table 4.2. (continued) 

Estimated 

inventorf 

Approximate Service Quantity 
disposed Site capacity dates Type waste disposed radionuclide 

Low-level waste pits and trenches 

Waste pit 1 

Waste pits 2-4 

Waste trench 5 

Waste trench 6 

Waste trench 7 

Homogenous Reactor 
Experiment ( H R E )  
fuel wells 

7805 
(Melton Valley) 

(Melton Valley) 

7809 
(Melton Valley) 

7890 
(Melton Valley) 

7818 
(Melton Valley) 

7809 
(Melton Valley) 

7806 --7 808 

6.8 x 10' L 1951 Radioactive, liquid LLW 

3.8 x IO6 L e a  1952-76 Radioactive, liquid LLW 

7.6 ios L 1960-62 Radioactive, liquid LLW 

1.3 x 106 L 1961 Radioactive, liquid LLW 

5.3 1 0 5  L 1962-66 Radioactive, liquid LLW 

Liquid sulfuric acid 
solittior! contzining ,~ra_~.lnrn 

4.5 io4 L 600 Ci 

9.1 107 L 4.8 x io5 Ci 

3.6 to7 L 3.1 x IO5 Ci 

4.9 105 L 850 Ci 

3.2 107 L 2.7 x IO5 Ci 

510 L 4652 g U 
< 20 ci 
"Sr, IMRu 
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l a b i e  4.2. (continued) 

Sitc Approximate Service 
capacity dates 

Type waste disposed 
Quantity 
disposed 

Estimated 
radionuclide 

inventorv' 
___- -___-_ - 

Low-level waste line l e d  sires 

contaminated soil Bethel and Melton Contaminated 1944 present Various radionuclides 
from leaks and Valleys areas of 
spills various sires 

Mercury con- Bethel Valley Unknown 
taniinated areas 

I959 I'u incident 
and 3019 stack 
contamination 

Overflow of Oak 
Ridge Graphite 
Reactor canal 

3019 

3901, 3019 
suhsurface 

Hazardous chemical sites 

1954-63 Mercury leaked from buildings 
used in  fuel reprocessing 

Environmrnrol research areas 

1962 69 '"Cs used for environmental 
research 

lslbl 7i --iya, La, '-Lo, 
' q 1 ~ g ( ~ ~ , ) 2 ,  5 9 ~ e ,  'H 
Cor environmental 
research 

?*,. 3:- 60- 

Other contominuled areas 

1959 PI u ion i urn 

Size oT con- I943 63 Storage and handling of 
taminated area (reaclor); irradidted fuel (1943 63): 
unknown 1943 present currently used as a 

(canal) holding area 

Unknown 

Estimated 4 4 W  
6600 kg lost 

9.3 Ci 

i 2 Ci 

Unknown 

Unknown 

< 100 Ci 

No estimates of acti- 
vity remaining w 

Ltemwed from site or 
radioisotope decayed 

Unknown 

Nature of eon- 
taminants unknown 

3042 Nature of con- 
tarninants unknown 

Rupture of Oak Size of con- Leak in 1974 Holding tank for process 
Ridge Research taminated area wastewater 
Reactor decay tank unknown 

"Maps of these locations are given i n  Figs. 4.1, 4.2, and 4.3. 
'Nuinhers refer to designations in the ORNL Building Directory, 1Y85. 
'Inventory, in most cases, is based on operational records or site characterization data. I n  other instances, values given are estimates; records of disposal for sWs.45 1-4 

'ere accidentally destroyed by fire. No allowance has been made for decay. 

- 



Table 4.3. OHNL CERCLA sites: Envirowrlentrl surveillance summary 
-~ - ~- - 

Special control Speciai Hazardous chemicals Radionuclides Principle 

Present'? Reieased?" Present? Released? detected 
considerations measures employed 

Site - contaminanis 

~- ~ - 

Solid waste storage areas ISWSAr) 

SWSA I Unknown Unknown Yes Yes 'OSr 

SWSA 2 Yes Unknown N 0; 
(plutonium) removed 

SWSA 3 

SWSA 4 

SWSA 5 

SWSA 6 

Yes lJnknown Yes 
(uranium) 

Yes (uranium) no 
documentation for 
any chemicals other 
than uranium 

Yes (uranium) no 
documentation for 
any chemicais other 
than uraiiium 

Yes 
(uranium. organics) 

Yesh 

Yesh 

Yesh 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No known 
releax 

90Sr. 'H 

"Sr, 'H, 
w o ,  "'Cs 

9 0 ~ r .  'H 

'H 

Regular erosion control 

Covered w i t h  grass. soil 
hampies i n  1977 indicated 
no radioactivity above 
background 

tenced and covered 
wi:h grass. runoff 
diversion b:r shallow 
drainage ditches 

Fenced and grassed. 
surface and ground- 
water contiuls have 
reduced 90Sr discharge 
by 50% 

Fenced and grassed: 
surface ware: controls 
installed; erosion control 
measures i n  place 

Fenced and grassed; 
drainagc ditches: 
bentonix-shale 
seai on borne 
some xenches 

Lies ir i  low area 
susceptible to 
flodirig 

Wasie was removed in 
1946-49, bui :here 
is some question 
whether all of ?he 
material was removed. 

"Sr reieased to 
Sorthwest Tributary 
of Whiie Oak Creek 
and Raccoon Creek; 
recent geophysical character. 
ization also of concern 

Largest SWSA contributor of 
'OSr releases to 
White Oak Lake 

Presently used only 
for retrievable storage 
of transuranic wasre; 
%r migration of concern 

High water table; 
migration of contaminants 
direcily into White 
Oak Lake; some recent 
si:e characterization 



Table 4.3. (comtinued) 

Special control Special 
measures employed considerations 

Hazardous chemicals Radionuclides Principle 

Present? Released?" Present? Released? detected 
Site contaminants 

Closed contractors' 
landfill No 

White Wing Yes 
scrdpyard 

Pit I 

Pt?. 2 4 

Trench 5 

Trench b 

Trench 7 

Homogenous 
Reactor 
Experiment 
(HRE)  fuel 
wells 

Yes; no documen- 
tation for chemicals 
other than uranium 
and plutonium 

YES; n3 dxzmei i -  
tation for chemicals 
other than uranium 
and plutonium 

Yes; no documen- 
tation for chemicals 
other than uranium 
and plutonium 

Yes; no documen- 
tation for chemicals 
other than uranium 
and plutonium 

Yes; no documen- 
Mion for chemicals 
other than uranium 
and plutonium 

Yes 

No 

Unknown 

Unknown 

Y C Z d  

Y esd 

Unknown 

No N O  No known 

Yes Unknown N o  known 

release 

release 

Graded level and seeded No known or suspected 
hazardous substances present 

23yPu may have been on 
or in vessels stored; 
concrete, scrap metal, 
dnd other trash remain 

Contaminated material 
and soil buried 
in SWSA 5 

Low-level waste pits and trenchef 

Yes Yes 'ObRu?'Sr Asphalt cap 

Yes Yes Minor releases Asphalt cap 
b0Co 

Yes Yes WSr, "'Cs Asphali cap 

Y esd Yes k' es 

No Yes N O  

%o. 'Osr 

No known 
release 

Asphalt cap, 
groundwater 
diversion 
employed 

Capped and 
marked with 
brass plaque 

Used for only a 
fe* months because 
it leaked 

No known groundwater 
seeps observed' 

Rapid migration of 
"Sr and "'Cs during 
operation it was 
used for only a 
few months 

%r release small 
when compared to 
other sites, but it 
has large inventory 
of %r 



Table 4.3. (continued) 

Hazardous chemicals Radionuclides Principle 

Present? Released?" Present? Released? detected 
Site contaminants 

Process wasle 
sludge basin 
(SWSA 5 )  

35 I2 basin 

35 13 basin 

Old Hydrofracture 
Facilicy basin 

H R E  pond 

Low-Intensity 
Test Reactor 
pond 

Whi!e Oak Creek 

Unknown 

Unknowri 

Uiiknown 

Unknowri 

Yes 

Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Unknown Unknown Unknown 

Yes Yes Yes 

Procejs ponds 

Unknown 

Unknown 

Yes 

Yes 

Yes 

Unknown 

No known 
release 

Releases in  waste 
basin area but riorie 
!ha? can be directly 
atiributed :O 35:; 

Gross alpha and 
beta, plychiori- 
nated biphenyls 
(PCBS) 

Gross alpha and 
beta, PCBs 

Gross alpha and beta. 
Ba, Cr. Pb 

No known 
release 

White Oak Creek warershed 

Yes %r, '~OCO. 

"'Cs, PCBs 

Special control Special 
rneasures employed considerations 

Polyvinyi chloride 
liner presumably 
iniac1 

Mldg. 3544 covers 
pari of pond 

Overflow routed 
io Process Waste 
Treatment Pl'tnt 

Has been filled and 
paved with asphalt 

Fi!led with clay; 
grass cover 

Lrpgraded monitoring 
iapabiiilier 

Surrounded by lock 
fence 

Filled in  and paved 

Contaliis over 3 8 x lo6 t 
of contaminated sediment 

Open unlined basin 

UnlineC basin 

Information about 
hazardous wbstances 
content is lacking 

Contaminated floodplains 
and continuing releases 
from SWSAs and pirs and 
trenches area are of major 
concern, Idrge are of con- 
tamination in  floodplain 
near SWSA 4 

w 
l b  



Table 4.3. (contiwed) 

Special control Special 
measures employed considerations 

Hazardous chemicals Radionuclides Principle 

Present? Released?' Present? Released? detected 
Site contaminants 

White Oak Creek watershed (continued} 

White Oak Lake 

Contamindted 
areas i n  

Mellon and 
Stthe! "a!!e;z 

Mercury- 
contaminated 
areas 

'37Cs areas 

Other areas 

Yes Unknown Yes Y cs %r 
(known to be 
present but 
there is no 

documentation 
as to type 

and quantity) 

Unknown Unknown Yes 

Yes 

NcS 

No 

Yes 

N o  

N o  

Low-level waste line leak sites 

Yes "'Sr 

Hazardous chemical sires 

No N O  Mercury- 
contaminated 
soil sediment 
in  Fifth Creek 

Environmenral research areas 

Yes Unknown No routine 
monitoring 

N O  N O  No known 
release 

White Oak Dam 
has been 
upgraded (1980) 

The sediment contains major 
quantities of "'Sr, @'Co, and 
""2s Content of hazardous 
chemicals IS unknown 
(currently sediment samples 
are being analyzed for 
these constituents) Seepage 
beneath White Oak Dam 
of concern 

Contaminated soil acting 
as source of long-term 
release; infiltration into 
storm and sewage drains 
of concern 

Source of Hg con- 
tamination unknown; 
sump in 4508 con- 
taminated and source 
is not known 

Fenced, extends 
below ground to 0800 area 

11.8 Ci of cesium applied 

Contaminated materidl 
removed. radio- 
activity decayed 

No major concern beCdUSl 
only small amounts of 
radioactivty were 
used and the radio- 
isotopes were short 
lived 



Tabk 4.3. (continued) 

Site - Specid control 
measures employed 

Hazardous chemicals Radionuclides Principle 

Present? Released?" Present'? Released? detected 
contaminants 

Special 
considerations 

1959 Pu 
incident 

Overflow of 
Oak Ridge 
Graph::e 
Redctor 
Canal 

Rupture of 
Oak Ridge 
Research 
Reactor 

Yes Yes Yes 

Other contaminated ureas 

Yes 139Pu 

Unknown Unknown Unknown Unknown 

Unknown Unknown Unknown Unknown 

Equipment and 
environmental 
areas decontaminated 
or srablized 

None that are known; 
information peitaining 
to nature of incident 
is lacking 

Tank repaired and 
placed back into 
ground 

Decontamination 

well documented 

No information could 
be found; currently 
used for storage 
of radioisotopes 

There was no document 
pertaining to cleanup; 
analysis of primary 
cooiant water indicates 
very low levels of 
2 Z N a ,  %r. I3'I, Ib0Ru, 
and "'Cs. among others 

"The presence of hazardous chemicals is based on site characterization data, except in those instances where the hazardous chemical is listed as uranium or plutonium. Inven- 
tories of hazardous chemicals in most of the SWSAs are no! available. Inferences may be made from an inventory of chemicals bought/stored at ORNL. but there are no accurate 
records of disposal of hazardous chemicals. 

bSeveral different Contaminants were detected above background; those exceeding rhe state of Tennessee Stream Standards include iron, manganese, nickel, selenium, zinc. 
TSD. antimony, cyanide, fluoride, lead, mercury, phenols, and silver (Source: reJ I I ! .  

T h e  natura! acidification of stored waste and the resukant potenlial increase in  the migration of radionuclides is oi concern. 
dThe monitoring wells in the pits and trenches area are clustered around pits 2 - 4  and trenches 5 and 7; conraminanis exceeding the state of Tennessee Stream Standards were 

'Source. (ref. 2). 
'This site was evaluated on chemical characteristics of cesium; this gives a misleading ranking becauhe cesium is only slightly toxic. A rnore realistic score is zero for chemical 

waste characteristics. 

the same as ior SWSAs 4-6 (Source: re/: I l j .  

w 
63 
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and amount of the hazardous waste present; and ( 3 )  the number of people and the exist- 
ence of sensitive environments/ecosystems potentially at risk because of the waste site. 
These scores are used by EPA to distinguish between those inactive waste sites that may 
pose a human health or environmental risk from those that do not and to develop a 
national inventory, ranked by priority, of hazdrdous waste sites, with the most hazardous 
sites at the top of the list. Sites with the highest priorities (scores) are added to the 
National Priorities List (NPL), which is periodically updated. EPA uses the NPL to iden- 
tify sites that appear to present a significant risk and to determine proper allocation of 
funds for remedial action. (Federal facilities are eligible for placement on the NPL, but 
they are not entitled to receive CERCLA Fund monies for remedial actions.) 

In  its initial application, the HRS was used on sites containing only nonradioactive 
wastes, but more recently it has been used to evaluate federal facilities having waste sites 
with both chemically hazardous and radioactive constituents.'* The HRS dictates that any 
site with radioactive contamination will automatically receive a high waste characteristic 
score (and, therefore, an unrealistically high total HRS score). This tends to introduce a 
bias against radioactive waste sites. Hawley and Napier3 developed for DOE an alternate 
ranking system, the mHRS, that considers radioactive waste separately from chemical 
waste. It does not alter the basic structure of the HRS; it simply adds to the waste 
characteristics a subcategory that more accurately reflects the potential hazards of 
radionuclides at waste sites. 

The HKS and mHRS consist of five worksheets that are used to evaluate potential 
routes of release of hazardous substances from each site. Routes of potential release are 
( I )  migration of the hazardous substance through (1) air, surface water, and 
groundwater; (2) exposure by the fire or explosion route; and (3)  exposure by the direct 
contact route. Information such as observed releases, route characteristics, waste charac- 
teristics, and potential targets is used to evaluate each site, and a numerical score for each 
potential exposure route is assigned according to prescribed guidelines. 

The mHRS evaluates the waste characteristics in two subsections: chemical wastes 
and radioactive wastes. Scores for both types of waste are calculated separately and then 
compared. The higher score is the value assigned to the site. The scoring system used for 
the chemical constituents of the waste site is described in ref. 17, while that used for scor- 
ing radionuclides is described in ref. 3. A flow diagram of the mHRS is shown in Fig. 4.4. 

The HRS or mHRS cannot account for the many site-specific circumstances that ulti- 
mately determine if remedial actions are required and what those actions should be. A 
more comprehensive modeling system is required to determine the relative risks of hazard- 
ous waste sites so that they may be prioritized for further investigations. However, as pre- 
liminary screening tools, the mHRS and HRS can be used to apply uniform technical 
judgment regarding the relative potential hazards of a site, and they tend to clearly dis- 
criminate between low- and high-risk sites. A more detailed analysis and discussion of vari- 
ous risk assessment methodologies may be fourd in refs. 19 and 20. 

4.3.2 Site Specific Hazard Assessment 

4.3.2.1 Ratings 

The mHRS was used to evaluate those contaminated areas listed in Tables 4.2 and 
4.3, and the resultant scores are presented in Table 4.4. The migration score, SM, in the 
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Fig. 4.4. FIow ~ a ~ r ~ ~  of m Xedl Hazard Ranking System. 

mHRS is based on a combination of the scores for air, surface water, and groundwater 
migration potential and i s  used in considerations for placement on the NPL. In order to 
ensure that at least 400 sites would be included on the NPL, EPA established an S ,  of 
28.5 as the minimum score for inclusion on the NPL. Evaluation of the potential for fire 
or explosion or of potential harm through direct contact with the hazardous substance is 
included in the site evaluations as a means of identifying those sites requiring emergency 
action. Because most of the scores for these pathways were zero, they are not included in 
Table 4.3. 

Based on the mHRS scores, none of the ORNL sites is a candidate for inclusion on 
the NPL, as the scores ranged from 0 to 7.2. The worksheets and accompanying site- 
specific data used in the calculations can be found in Appendix C .  Explanations pertaining 
to the calculation of scores are included in Sect. 4.3.2.2. 

Migration scores for the sites listed in Table 4.4 were a combination of scores for the 
groundwater and surface water pathways. The air pathway was scored as zero because 
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Table 4.4. Modified Hazard Ranking Scores (SM) 
for ORNL CERCLA sites 

Solid Waste Storage Areas (SWSAs) 

SWSA 1 4.4 
SWSA 2 1.1 
SWSA 3 7.2 
SWSA 4 7.2 
SWSA 5 7.2 
SWSA 6 7.2 
Closed contractors’ landfiil 0.4 
White Wing scrapyard 4.7 

Low-level seepage pits and trenches 

Waste pit 1 5.6 

Waste trench 5 7.2 
Waste trench 6 6.7 
Waste trench 7 7.2 
HRE fuel wells 5.2 

Process ponds 

Waste pits 2,3,4 7.2 

Sludge basin SWSA 5 
Waste basin 3512 
Waste basin 3513 
OHF pond 
LITR ponds 
HRE pond 

1.9 
0.6 
5.3 
5.3 
0 
5.3 

White Oak Crcek watershed 

White Oak Creek and tributaries 5.2 
White Oak t ake  5.2 

Low-level line leak sites 

Bethel Valley 
Melton Valley 

4.8 
4.8 

Hazardous waste sites 

Mercury-contaminated t.reas 5.1 

Environmental research areas 

Cesium field and other 137Cs areas 
Other- short half-life aieas 0 

2.8 

Other contaminated areas 

Bldg. 3019, 1959 accident 1.4 
Overflow of ORG canal 0 
Rupture of ORRR tank 0 
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there was no site-specific air monitoring data such that potential air pollution could be 
attributed to a specific site. In the absence of site-specific documentation, the air pathway 
must be scored as eero.” 

Documentation of the contamination of the groundwater by the migration of hazard- 
ous substances from a specific site was sometimes difficult, as the network of groundwater 
monitoring wells was not always sufficient to attribute contaniination to a specific source. 
Contamination of nearby surface streams or the occurrence of surface “seeps” was often 
taken as evidence of release. In fact, most sites were given the maximrim score in the 
release category unless there was evidence of specific containment features. 

All surface waters in the WOC basin downgradient from the hazardous substances 
disposal sites were contaminated, primarily by the discharge of contaminated groundwater. 
In some cases, surface streams were contaminated by the “runofT from waste disposal 
sites. Examples include the ”bathtub” effect in some of the trenches in SWSAs 4 and 5 
and surface leaks and spills of hazardous substances. 

Evaluation of potential targets (man or the environment) that may be harniecl by the 
migration of hazardous substances i s  an important component of any bazard ranking 
system. S i x  of the population at risk and its distance from the hazardous site are impor- 
tant considerations. Obviously, a site with a large inventory of hazardous substances with a 
high potential for migratioi-s but that i s  far removed from any sizable target would he rela- 
tively less hazardous than an identical site in close proximity to a large population. It is 
this portion of the rnHWS evaluations that causes the contaminated areas at OKNL to 
receive a relatively low score. 

Evaluation of the potential risk from the migration of hazardous substances by the 
groundwater pathway requires a determination of drinking water sources that might 
become contaminated and the size of the population affected. 

Subsurface hydrological characteristics play an important role in the transport of con- 
taminants from hazardous waste storage areas, an an understanding of the hydrologic 
features of a given area i s  necessary before predicting the potential migration of hazardous 
substances. For instance, under artesian conditions it is possible for polluted groundwater 
to travel deep underground for miles and to emerge in distant drinking water sources. If, 
however, groundwater movement follows water table conditions, the subsurface water 
movement will closely parallel thc contours of thc surface topography; and the water will 
emerge to contribule to local stream flow.” Groundwater investigations have revealed that 
groundwater flow on the Oak Ridge Reservation, including ORNL, occurs under water 
table conditions rather than artesian conditions.’ 

For these reasons, some of the larger local surface streams and the Clinch River are 
assumed to represent discontinliities in the aquifer of concern: the uppermost aquifer. 
Many uncertainties remain concerning the hydrological features of the ORNL area, 
including the vertical movement of groundwater in fractured bedrock and the extent of 
solution c a v i t i e ~ . ~  

Current hydrological investigations should provide answers to many of these questions; 
but for the purposes of this report, discontinuities between the hazardous substances and 
drinking water wells were taken into consideration. Even though there are rural residential 



drinking water wells within the prescribed 3 miles (5 km) of the ORNL hazardous waste 
disposal areas, all are separated from the hazardous substances by one or more discontinui- 
ties. In  those instances where a discontinuity exists, drinking water wells beyond the dis- 
continuity are not considered in site ratings unless it can be demonstrated that the contam- 
inant is likely to migrate beyond the dis~ontinuity.'~ Although there is very little experi- 
mental evidence, it is considered unlikely that hazardous substances pass beyond these 
discontinuit i e ~ . ~ . ~  

Because there are discontinuities between the hazardous substances and all drinking 
water wells, scores for the target category in lhe groundwater pathway were based entirely 
on the usage factor. That is, water is not currently used (with the exception of a shallow 
well used by the Environmental Sciences Division to furnish water for fish tanks), but it 
could be used in the future. 

Surface water pathway 

The nearest surface water available for public use is the Clinch River. Uses within the 
prescribed 3-mile (5-km) zone include fishing and boating. Although water from the 
Clinch and Tennesse Rivers is used for drinking water, the nearest withdrawal downstream 
from the outfall of White Oak Dam is at the Oak Ridge Gaseous Diffusion Plant, approxi- 
mately 10.3 km. (Distance is measured from the point of entry of the hazardous substance 
to the surface water.) Contaminated sediments have been detected in the WOC embay- 
ment (the are of WOC between White Oak Dam and the Clinch River) and the Clinch 
and Tennessee  river^.^ These contaminated sediments were not considered in the hazard 
rankings of the hazardous waste disposal sites described in this report for two reasons: (1) 
it was not possible to trace the source of contaminants to a specific site, and (2)  the 
Glinch/Tennessee River system is an off-site contaminated area. This report is specifically 
limited to on-site areas; hence, the boundary for hazardous substances is considered to be 
White Oak Dam. 

Within these limitations, the target score for the surface water route is based entirely 
on recreational usage (because the nearest drinking water intake is beyond 3 miles 
( 5  km) and there are no sensitive environments or federally listed endangered species). 

There are several species of plants that are considered rare or threatened in close 
proximity (within 3 km) to the waste disposal sites, but none is included on the US. Fish 
and Wildlife list of threatened or endangercd species.21 Because there are no federally 
listed endangered plant or animal species on the Oak Ridge Reservation, environmentally 
sensitive targets are scored as zero.17 

The two remaining pathways, Direct Contact (SDC) and Fire and Explosion (SFE) are 
an indication of the need for emergency remedial action. None of the sites was scored for a 
potential fire or explosion because there has bcen no documentation by a local or state fire 
marshal1 that such a hazard exists.I7 Direct contact scores were computed for those sites 
where hazardous substances were accessible for direct contact (i e., uncovered surface 
impoundment, spill sites, and environmental research areas). 

Specific sites 

Solid waste storage areas. The SWSAs (except 1 and 2) were scored as possible 
chemical hazards because of the presence of small amounts of uranium, a highly toxic 
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chemical. SWSA-2 was given the miniinurn scores in the waste characteristics category 
because reports suggest that all of the IPrateeial was moved to SWSA 3, and recent core 
samples indicate no significant remaining radiological contamination (see Appendix U). 

The radioactive scores are probably a better estimate of the relative potential hazard 
of the SWSAs. Based upon those. scores, thc sites in Melton Valley -SWSAs 4, 5, arid 
6-rank higher than those in Bethel Valley -SWSAs 1, 2, and 3. The higher scores for 
the Melton Valley sites are due primarily to increased quantities of radionuclides. Ground- 
water and surface water contamination problems are ~ P B Q F ~  serious but this ranking system 
has no mechanism for evaluation of the magnitude of potential or observed migration. 

LL W seepage pits and frenches. The pits and trenches received coasiderabk quantities 
(about 42 x IO6 gal containing 1.2 x lo6 Ci) of radionuclides, but vcry little is known 
concerning the disposal of hazardous chemicals. Some plutonium (< 1 kg) was dis- 
charged at these sites and is the sole determinant of the chemical score. Records indicate 
that uranium (about 4.6 kg) and 90Sr (20 Ci) were disposed of in the Homogeneous 
Reactor Experiment (HWE) fuel wells. 

As with the SWSAs, thc radioactive score i s  probably more reflective of the potential 
hazard of the pits and trenches. Pit 1 ,  trcnch 6, and the HRE fuel wells rank lower 
because they contain much smaller quantities of radionuclides. A considerable body of 
information concerning the hydrogeological characteristics of these sites has been accumu- 
lated and summarized elsewhere.22 Environmental surveillance capabilities have been 
upgraded in order to more accurately predict and detect the migration of radionuclides 
from these sites. 

Process ponds. Of the six process ponds evaluated, only three (3513, Old Hydrofrac- 
ture Facility, and HRE) had been characteriLed and estimates made of the chemical and 
radiological constituents. Chemical scores for thcse three were based on the inventory of 
heavy metals that were in excess of the rcportable quantity,]’ which is 1 Ib (-0.5 kg) 
for hazardous heavy metals. Radioactive scores were, as expected, lower but significantly 
greater than those calculated for the sludge basin, 3512, and Low-Intensity Test Reactor 
(LITR) ponds. ‘The sludge hasin was estimated to contain about 216,000 gal of sludge. 
Chemical scores were calculated on thc basis of the probable concentrations of heavy 
metals and a total quantity of 216,000 gal. The radioactive score is based OQ an estimate 
of 50 Ci of unidentified radionuclides. An additional factor that lowered the score of the 
sludge basin was the presence: of a liner, a significant containmentfactor. Very little 
information concerning the inventory of possible hazardous substances in the EITR ponds 
and waste basin 3S12 cod be found. Preliminary radiological surveys of core samples 
from the 3512 pond indicate residual activity, and the nature of waste handled indicates 
the possibility of hazardous chemicals. In the absence of adequate documentation or other 
evidence, such as the prcserace of sludge in the cas(: of the sludge basin, calculations for 
waste characteristics were based on minimum values greater than zero. ‘The LITR ponds 
were scored in a similar fashion, except that there was no evidence of hazardous chemicals 
present in wastewater discharged to these ponds. 

White Oak Creek waxrrshed. Througlnm the history of the Laboratory, various types 
of wastes have becn discharged into WQC and eventually White Oak Lake Radionuclide 
inventories have been calculated for the sediment in White Oak Lake; and recent surveys 
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have described the distribution of %$r, 6oCo, and 137Cs in the streambed gravels of WOC. 
Floodplains (including the area adjacent to SVE‘SA 4, the site of the old intermediate pond) 
are known to be contaminated with radionucides (100-1 50 Ci). Information concerning 
quantities of chemical constituents is not available but it has been demonstrated that heavy 
metals and PCB’s are present. Chemical scores were calculated based on estimates that 
significant quantities of these highly toxic and persistent substances are present. Minimum 
values for quantity were used. 

LL W line leak sites. A search of Laboratory records’? for information concerning the 
quantities of radionuclides that have been spi3ed or leaked from the LLW transfer lines 
has uncovered little additional information. A large number of contaminated sites have 
been identified,23 along with information that some of the sites may have been decontami- 
nated. Remedial action has been completed at certain sites;24 but all the others were 
grouped together and the ranking is reported as a single score (the same score for Bethel 
and Melton Valleys). Although the sites are located throughout the main laboratory com- 
plex in Bethel Valley and along the pipeline routes in Meltan Valley, the nature of materi- 
als spilled are similar in all cases. Since releases have occurred at all sites, differences in 
the route characteristics would be of little consequence, and a single score should be reflec- 
tive of the potential hazard at all sites. Calculation of a radioactive score is based on an 
estimate of total activity (< 100 Ci) by Myrck et al.25 The chemical score is based on 
the toxicity of strontium, a moderately toxic substance26 and a minimum value for quan- 
tity. These sites represent areas for which the least amount of descriptive information 
could be found and thus one of the most ambiguous in terms of its hazard ranking. 

Environmental rese~rch areas. The mHRS scores of environmental research areas are 
very low. Isotopes used include *37Cs, 134Cs, 45Ca, 6oCo, 59Fe, 3H, ‘97Hg, 203Hg, and 22Na. 
In many cases, contaminated material was removed; in others the short half-life and small 
amount of the isotope used would suggest that a potential hazard no longer exists. Calcula- 
tion of a score is given for site I ,  initially contaminated with 8.8 Ci of 137Cs and site 2 
(467 mCi of ‘37Cs). The radioactive scores are zero because of the small quantity. The 
chemical scores are based on the presence of cesium, a slightly toxic substance (Sax value 
of 1). At ail remaining contaminated sites the contaminated materials were removed or the 
isotope has decayed to insignificant levels; thus, they score zero in the mHRS. 

Mercury contaminated areas. Soil samples taken from contaminated areas near Build- 
ings 4501, 3592, and 3503 indicated elevated mercury levels at some locations. Because 
mercury is highly toxic and environmentally persistent, this site receives a high score. The 
quantity of material released is uncertain, and in  general the amount and kinds of informa- 
tion about these sites were inadequate. 

Other contaminated areas 

Information concerning the nature and extent of Contamination at sites in this cate- 
gory ranged from adequate (the 1959 plutoniurn incident) to an almost total lack of data. 
Contaminated areas resulting from the rupture of the Oak Ridge Research Reactor 
(ORRR) and the overflow of the Oak Ridge Graphite Reactor (ORG) canal are briefly 
described in notes accompanying ORNL Drawing A-90015-0-063 F, rev. 5. Attempts to 
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locate additional information were unsuccessful. Preliminary radiological characterizations 
of the ORRR and ORG facilities made no mention of these two incidents. Similarly, the 
preliminary decommissioning study reports of these facilities contained no information per- 
taining to external contaminated areas. The ORG canal contains a sizable inventory of 
stored radionuclides in sealed containers, but there was no information relative to environ- 
mental releases. 

The plutonium incident in 1959 was the consequence of an explosion in Building 3019 
that resulted in the release of small quantities of plutonium to the nearby environment. 
Immediate remedial actions to remove or Ftabilize the contaminants were taken. 

The mI-IRS ranking for sites in this category were low either because of a lack of 
information (ORRR decay tank rupture, QKG canal overflow, and base of 3091 stack) or 
the small quantity of Contaminants (1959 plutonium incident). 



5. CONCLUSIONS, SUPPLEMENTAL DECUSSION, 
AND RECOMMENDATIONS 

5.1 CONCLUSIONS 

A total of 141 surplus facilities and environmental areas contaminated with radioac- 
tive and/or hazardous chemical wastes have been identified by the Oak Ridge National 
Laboratory (QRN L) Remedial Action Program. These include former solid waste storage 
areas (S WSAs); waste seepage pits and trenches; process ponds; radioactive waste process- 
ing, transfer, and disposal facilities; research laboratories; dedicated environmental 
research sites; experimental reactors; radioisotope development facilities; and the surround- 
ing environments. Current site conditions and contaminant inventories have been assessed 
in order to establish regulatory relationships and programmatic priorities for ORNL site- 
wide corrective actions.' 

Of the 141 sites identified thus far, 81 have been treated as potential Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) sites subject to the 
requirements of Department of Energy (DOE) Order 5480.14. The remaining sites are to 
be regulated under the Resource Conservation and Recovery Act (RCRA), including the 
corrective action provisions for continuing releases established by the I984 Hazardous 
Solid Waste Act amendments; under DOE Order 5820.2, including the Surplus Facilities 
Management Program; under Underground Injection Control rules authorized by the Safe 
Drinking Water Act; or under the Toxic Substances Control Act. Contaminated deposits 
of Clinch and Tennessee River sediments resulling from past or current QRNL operations 
but not clearly traceabie to a specific site origin have not been treated as an ORNL 
CEKCLA "site" in this report. Because contaminated sediments were not produced 
exclusively by ORNE waste management operations and some releases from local opera- 
tions are still continuing, ORNE is awaiting guidance from DOE on how to deal with 
these potentially significant areas of contamination. 

Pursuant to the requirements of DOE Order 5480.14, application of the appropriate 
Hazard Ranking System [fIRS (Sect. 4.3)] has been attempted for the SI ORNL 
CERCLA sites. Information on local environmental conditions, including surface-water 
and groundwater usage patterns and demographic data pertinent to the hazard ranking 
methods, has been presented in Sect. 3. Estimated contaminant inventories and migration 
potential for ORNE sites, including pertinent historical information on waste management 
practices, have been summarized and reviewed in Sect. 4 (Tables 4.2 and 4.3). The result- 
ing HRS scores were also presented and analyzed in that section. 

Based on the HRS scores and current Environmental Protection Agency guidance, 
none of the ORNL CERCLA sites is a candidate for inclusion on the National Priorities 
List (NPL). Individual site scores for migration routes (S,) ranged from 0 (Low-Intensity 
Test Reactor ponds, and some environmental research and other contaminated areas) to 
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7.2 [some of the SWSAs and the low-level waste (LLW) seepage pit? a d  trenches]. Thc 
relative isolation of the ORNL sites from potential targzts, including large populated 
areas, was the critical determinant of the low SM scores obtained. However, the absolute 
values of these scores are questionable because of ambiguities in interpretation of the scor- 
ing system and, thus, are highly sensitive to some of the assumptions made for purposes of 
calculations (see Sect. 4.3.2.2 and Appendix Io). 

For example, highly plausible and relatively minor changes in the future land and 
water uses of the ORNL site areas and the distribution of the human population in  the 
immediate surroundings could increase the highest SM scores from 7.2 to 20 without 
making any changes in assumptions about route and waste characteristics. Also, unresolved 
questions include the appropriate treatment of groundwater wells of recent vintage within a 
5-km radius of ORNL sites---but not in use currently-and the nature of evidence 
required to disqualify wells from consideration on the basis of suspected hydrologic discon- 
tinuities. Contaminated deposits of Clinch and Tennessee River sediments in close proxim- 
ity to existing water supply intakes could have increased some S ,  scores dramatically, suf- 
ficient to place a number of OKNk sites 011 the NPE (is . ,  scores > 28.5) i f t h e  coti!nrrzi- 
nation were traceable to n specific site origin. When these observations are coupled with 
relative uncertainties about individual site inventories and weightings in the HRS for haz- 
ardous chemical and radioactive wastes, respectively, one is led to conclude that the HKS 
scores for OKNk sites should he applied with due caution in developing remedial action 
priorities. 

Until residual questions about the sensitivity of and ambiguities in  the scoring systems 
have been resolved satisfactorily, it would seem inadvisable to incorporate the ORNL site 
scores into a national data base designed to assist in establishing priorities for remedial 
actions at DOE sites. The primary usefulness of the rankings developed in Sect. 4.3.2 
appears to be for setting priorities for further characterization studies, near-term corrective 
actions, and long-range planning in the ORNL Remedial Action Program. However, use of 
the rankings for even this purpose is rather limited, as outlined in the sections that follow. 

ENTAL DISCUSION 

The ORNL Remedial Action Program was established to provide comprehensive man- 
agement of areas under ORNL control where past research, development, and waste man- 
agement activities resulted in residual contamination of facilities or the environment. 
Planned programmatic activities are expected to extend over relatively short periods of 
time (1- 5 years) for some sites, or to last for a number of years (10-15) for others.' 
Schedules for remedial actions at  sitcs in this latter category are in potential conflict with 
those imposed by DOE Order 5480.14. Consequently, the schedule proposed for the DOE 
CERCLA Order should he reconsidered because of the need for a comprehensive program 
to deal with (1) reduction or elimination of all significant sources of environmental con- 
tamination, not just at CERCLA sites; (2) other regulatory schedules imposed on ORNL 
to correct site deficiencies, including KCRA corrective actions and National Pollutant 
Discharge Elimination System (NPDES) permit requirements; and ( 3 )  potential actions 
to be undertaken at 81 CERCLA sites, 60 others, and many operating sites. The relatively 
low S M  scores for ORFJL sites appear to provide additional justification for a phased 
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approach to compliance with the Order, beginning with the establishment of priorities for 
both site characterization (Phase II) and remedial action implernentation (Phases I11 and 
IV). 

The ORNL Remedial Action Program is being implemented in six major phases to 
( 1 ) identify all contaminated sites, (2) characterize existing site conditions through pre- 
liminary screening, and ( 3 )  assess suitable responses to conditions in order to determine 
whether sites should be (4) placed under protective storage or surveillance, ( 5 )  prepared 
for prompt corrective action, or ( 6 )  closed or decommissioned over a longer time frame. 
Routine maintenance and surveillance is being addressed currently at all sites. Groundwa- 
ter monitoring capabilities are being provided where needed to assess releases on a site- 
wide basis, and a number of sites are already undergoing extensive site characterization. 
Currently, the principal focus of activities is on sites where migration potential or contam- 
inant inventories indicated the advisability clf near-term corrective actions.' Long-range 
plans are being reevaluated to ensure that remedial actions are carried out where necessary 
at all sites, including the CERCLA sites. The need for remedial actions is being assessed 
within the broader perspective of overall ORNL priorities, including compliance with all 
pertinent regulations (e.g., RCRA, NPDES), and the demonstrated need for facilities 
upgrades at many operational sites.' 

Based on the S M  scores obtained from +.he HRSs, the ORNL CERCLA sites have 
been placed into one of three priority categories for further actions: 1 (high), 2 (moderate), 
or 3 (low), as shown shown in Table 5.1. All sites currently targeted by the ORNE 
program for preliminary site characterization and/or near-term corrective action planning 
scored in the upper one-third of the 0-7.2 5'1, range for all ORNL, CERCLA sites, thus 

Table 5.1. Categories of remedid action priorides for ORNL 
CERCkA sites fr~tki SM scores 

_I___ ^ 

Category 
(Priority) 

Su range Site 

1 
(Liigh) 

4 8 7.2 SWSAs 3 6; 
LI,W stepage pits I 4 and trenches 5 7: 
HKE fuel disposal pits; 
ponds a .  3513, OHF, and HKE; 
White Oak Creek and tributaries, 

White Oak Lake; 
% L W  lilie leak sites; 
hazardous waste sitcs, mcrcury- 

contaminated soil areas 

2 2.4 4.8 SWSA I ;  
(Moderate) White Wing sorapyard; 

"lCs field and forest areas 

3 < 2.4 SWSA 2; closed contractors' 
(Low) closed cmtractors' landfill; 

ponds a; SWSA 5 ,  3512, and LITK; 
other environmental research areas; 
other contaminated areas 
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falling into category 1: high priority for further action. However, a number of other sites 
in Category 1 (high priority) are not currently targeted to receive near-term attention, 
other than preliminary characterization. These include SWSAs 3 and 5;  waste seepage pits 
I ,  2, 3, and 4 and trenches 5 and 6; Homogeneous Reactor Experiment (HKE) fuel dis- 
posal pits; HRE pond; most LLW line leak sites; and mercury-contaminated soil locations. 
These sites are awaiting the completion of characterization and assessment studies being 
conducted at similar ORWZ, sites (e .g . ,  1,LW seepage trench 4 )  and results from site-wide 
characterization and strategic planning analyses before further action will be undertaken. 

Limited resources and logistical constraints imposed by the need to deal with 141 
potential remedial action sites have necessitated the use of judgment in the development 
and adoption of a phased approach, designed to take maximum advantage of ESOUKC~S 

available, to all aspects of the ORNL program. 
This necessity requires that tools other thana the existing IIRSs be used and further 

developed to provide the basis for setting priorities for remedial actions. The resulting 
methodologies must take into account such factors as health and safety, environmental 
impact, regulations, economics, legal and institutional considerations, research and develop- 
ment needs, and other programmatic considerations unique to individual DOE sites. 

ECOMMENDATIONS 

Specific recommendations for further actions at ORNL CERCLA sites are presented 
in Table 5.2. These: range from initiation of Phase 11 and planning for Phases 111-IV at  
high-priority sites to deferral of Phase II  at others. At these latter sites, site characteriza- 
tion would be eferred until receipt of appropriate new information from other studies 
(e.g., area-wide groundwatcr monitoring and analysis of site-wide preliminary characteriza- 
tion data) that will be carried out as part of the strategic planning effort in the OWNL 
Program in FY 1986. 

It should be noted that some “sites” listed in Table 5.2 are actually aggregations of 
several individual sites (four mercurgr-coHltaminated soil locations and up to 23 LLW line 
leak sites, for example; see Sect. 4.3). Thus, the recommendation in Table 5.2 for initiation 
of characterization or remedial action planning at  such sites is directed only at those areas 
judged by OWNL program staff to deserve highest priority. -for example, the 1 3  LLW line 
leak sites in the 3019/3018 areas in the main ORNL complex located in Bethel Valley. 

As indicated in Table 5.2 and discussed earlier, some activities are under way at a 
number of sites. Long-range plans for Phases 11-IV have already been prepared and 
documented’ for SWSAs 4 and 6; LLW seepage trench 4 ;  White Oak Creek and tribu- 
taries, and White Oak 1,ake; 13 LLW line leak sites in the 3019/3028 areas of the main 
ORNI, complex, and the 351 3 and Old Hydrofracture Facility ponds. However, similar 
plans should be developed for all ORNL sites expected to require remedial attention. The 
current plans were developed to formally address the immediate and long-range needs to 
comply with all applicable federal and state regulations governing waste disposal and will 
be revised and updated appropriately as part of the ORNk Remedial Action Program’s 
strategic planning effort for FY 1984. 
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'ruble 5.2. Recommendations for further actioas at ORNL CERCLA sites 

Site 

Implementation Planning for 
of Phase I1 Phases 111-IV 

Initiate Defer Initiate Defer 

Solid waste storage areas (SWSAs) 

SWSA I X 
SWSA 2 XU 
SWSA 3 X 
SWSA 4 X b  
SWSA 5 X 
SWSA 6 Xb 
Closed contractors' landfill X" 
White Wing scrapyard X 

Low-level wasre seepage pits and trenches 

Pit 1 X 
Pits 2--4 X 
Trench 5 X 
Trench 6 X 
Trench 7 X' 
Homogeneous Reactor Experiment 

fuel disposal pits X 

Process ponds 

SWSA 5 X 
3512 X 
3513 Xb 
Old Hydrofracture Facility Xb 
Low-Intensity Test Reactor X" 
Homogeneous Reactor Experiment X 

White Oak Creek watershed 

White Oak Creek and tributaries Xb 
White Oak Lake X b  

Low-level waste line leak siies 

Bethel Valley ( N  = 23) Xb,= 

Melton Valley ( N  = 12) x 
Hazardous waste sitrs 

Mercury-con taniinated 
soil areas ( N  = 4) Xd 

Environmental resenrch nrem 

' "Cs-contaminated field 
and forest areas X 

Other sites X" 

Other conrarninaled sites 

X 

X 

X 
X 
X 
X 

X 

X 
X 
X 

X 

X 

X 

X 
X 

X 
X 

X d  

X 

X 

X 
X 

X 

"Phase I1 not required; only limited survey work currently deemed nec- 
essary to confirm status. 

'Detailed site characterization effort already under way in ORNL Pro- 
gram. 

"Efforts are initially concentrated in high-priority areas within the main 
ORNL complex located in Bethel Valley; later Characterization studies will 
address the remaining sites. 

dEfforts should initially concentra1.e on high-priority areas, with later 
characterization studies to address the remaining sites. 
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Apyc:ndix A :  I n s t a l l a t i o n  Assessment Team; 
P r o f e s s i o n a l  Q u a l i f i c a t i o q s ,  and R e s p o n s i b i l i t i e s  

l h i s  r e p o r t  was prepared f o r  t h e  Remedial A c t i o n  Program o f  t h e  Oak 
Ridye N a t i o n a l  Labora to ry  pu rsuan t  t o  guidance p r o v i d e d  by t h e  U . S .  
Departmcnt o f  Energy under DOE Order 5480.14. 

1he ORNL I n s t a l l a t i o n  Assessment t a s k  group examined p u b l i s h e d  documents 
and o p e r a t i o n a l  reco rds ,  conducted i n t e r v i e w s  w i t h  people knowledgeable 
about p a s t  waste management o p e r a t i o n s  and r e g u l a t o r y  p e r m i t s ,  and made 
rcr lected s i t e  v i s i t s  i n  o r d e r  t o  g a t h e r  i n f o r m a t i o n  concern ing p o t e n t i a l  
conlaininated areas.  

l h e  i n d i v i d u a l s  i n v o l v e d  i n  t h e  I n s t a l l a t i o n  Assessment, t h e i r  
r e s p o n s i b i l i t i e r ,  and t h e i r  areas o f  e x p e r t i s e  a r e  l i s t e d  below: 

Cg- r ro l l  F., ijiz, Ph .D., Genet ics and Biochemis t r y .  Prev ious exper ience 
inc ludes  re<,earch i n  m o l e c u l a r  g e n e t i c s  and g e n e t i c  t o x i c o l o g y .  
P u b l i c d t i o n s  i n  resca rch  j o u r n a l s  i n c l u d e ,  among o t h e r s ,  h e a l t h  e f f e c t s  
a\rc.;sinents o f  complex m ix tu res ,  n i t rosamines ,  and p o l y c y c l i c  aromat ic  
hydrocarbons. R e s p o n s i b i l i t i e s  i n  t h e  Phase I I n s t a l l a t i o n  Assessment 
i n v o l v e d  s e r v i n g  as t a s k  c o o r d i n a t o r ,  pe r fo rm ing  l i t e r a t u r e  rearches,  
comp le t i ng  t h e  m o d i f i e d  Hazard Ranking (rnHRS) worksheets ( e x c l u d i n g  t h e  
SWSAs), and p r e p a r i n g  t h e  t e x t  o f  t h e  r e p o r t .  

_ _  f .  K_enfii-e-Ld-galtd__s, M . S . ,  f 'ub l ic  Hea l th .  Prev ious exper ience i n c l u d e s  f i v e  
years o f  da td  assessment f o r  t h e  Tox ico logy  Data Bank and t h r e e  years as a 
s e n i o r  l a b o r a t o r y  t e c h n i c i a n  w i t h  t h e  Department o f  Envi ronmenta l  Management 
i r i  t h e  Environmental  and Occupat ional  S a f e t y  D i v i s i o n .  M r .  Edwards a 5 s i s t e d  
i r i  the  l i t e r a t u r e  search and performed t h e  mHKS r a n k i n g  o f  t h e  S o l i d  Waste 
S t o r d g e  Area5 (SWSAs). A d d i t i o n a l  d u t i e r  i n c l u d e d  p r e p a r a t i o n  o f  t h e  t e x t  
p o r t d i n i n g  t o  waste management and  t h e  SNSAs. 

_HLJ2 _Gri-ms_by, B.S. ,  Chemical Eng ineer ing .  Ms. Grimsby \pent  s i x  years d t  
t h e  OK(;OP a s  a chemical  p r o c e r s / m a t e r i a l s  engineer  w i t h  some re<,ponsi - 
is i  l i t i e s  i n  env i ronmenta l  m o n i t o r i n g .  P r e s e n t l y  M s .  Grimsby i s  a c t i v e  i n  
t h e  env i ronmentd l  arsessments program of t h e  Energy D i v i s i o n .  
o f  the I n s t d l l a t i o n  Assessment team, she conducted personnel  i n t e r v i e w s  and 
a reco rds  search p e r t a i n i n g  t o  Low-Level Waste (LLW) l i n e  leaks and/or 
spills. A d d i t i o n a l  r e s p o n s i b i l i t i e s  i n c l u d e d  t h e  c o m p i l a t i o n  o f  t h e  
Kccrledidl A c t i o n  Program S i t e  List. 

A s  a member 

fiL- S-aylp_r_, M.S., Environmental  S tud ies .  M r .  S a y l o r ' s  research exper ience 
i n v o l v e d  s t u d i e s  i n  p r e c i p i t a t i o n  m o d i f i c a t i o n  and a c i d  r a i n .  S ince 1981, 
he has perforrried s a f e t y  and env i ronmenta l  a n a l y s i s  f o r  Dot's proposed Gas 
C f n t r - i f u y e  Enrichment P l a n t  and env i ronmenta l  assessment a c t i v i t i e s  a t  
OHIJL. For  t h i s  task ,  M r .  S a y l o r  was r e s p o n s i b l e  f o r  t he  c o l l e c t i o n  o f  
irifor-rridt i on  p e r t a i n i n g  t o  t h e  mercury contaminated areas.  

. i..... 
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Tab le  8.1 
G e n e r a l i z e d  g e o l o g i c  s e c t i o n  of t h e  bed rock  f o r m a t i o n s  i n  t-he Oak R i d g e  area 

RO c kw oo d 
f':raup 

much c h e r t  

S h a l e ,  b l a c k ,  f i s s i l e  

rmroon; w i t 1 1  che r ty  zones  

S h a l e ;  g ray ,  o l i v e ,  d r a b ,  
brown; w i t h  b e d s  o f  l i m e s t o n e  
i n  upper p a r t  

Format i o n  

* 
Source :  P .  B.  S t o c k d a l e ,  Geologic  Conditions of  the Oak Ri& N a t i o n a l  

L a b o r a t o g -  (X-10) Area _--II Relevant  to t h e  Di sposa l  - -- of  Radioactive W ~ s j ,  QRO-58, 
Oak Ridge O p e r a t i o n s ,  Oak Ridge, Tennesspe,  August 1951.  

---1__- 
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Table  B . 2  

I n d u s t r i a l  d a t e r  W3tharawals f r o m  t n e  
Cl i nch- rennessee Aiver 5 y s t m  

I n d u s t r i a l  
w a t e r  user  

Average Wi thd rawa l  R i v e r  d i s t a n c e  
w i thdra lwa l  sou rce  and f r o m  Inoutti o f  

r a t e  1 o c a t  i o n  Wh i te  Oak Creek 
( m 3 / s )  ( krn 1 

W i thd rawa ls  above W h i t e  Oak Creek (mouth o f  CRKa 33 .5 )  

Mod ine  M a n u f a c t u r i n g  Co. 0 .05  CRK 104.7 7 1  - 2  

'Tennessee V a l l e y  A u t h o r i t y ,  25 
B u l l  Run Steam P l a n t  

C R K  77.2 43. 7 

U . S .  Department o f  Energy,  0.96C CRK 66.8 3 3 . 3  
ORNL, Y - 1 2 ,  CARL, and c i t y  o f  
Oak R idge 

a i  t hd rawa l  s be low Wh i te  Oak Creek 

ORGDP 0.13C CRK 23.3 10. l, 

ORGDP 0 .54d  CRK 18.5 1 5 .  

Tennessee V a l l e y  A u t h o r i t y ,  61.3 E R K e  2 .  Y 29. ii 

Wat ts  Bar  Hydro p l a n t ,  l o c k ,  0.02 TRKf 851.5 94 .5  

K i n g s t o n  Steam P l a n t  

and steam p l a n t  

aCRK = C l i n c h  R i v e r  K i l o m e t e r .  
C p r o c e s s  and p o t a b l e  wa te r .  
dCoo l  i n g  w a t e r  makeup o n l y .  
eEniory R i v e r  K i l o m e t e r .  
fTennessee R i v e r  K i l o m e t e r .  

Yource :  F. C .  F i t z p d t r i c k ,  Oak R idge  N a t i o n a l  L a h o r a t o r y  r i t e  Data  f o r  
S a f e t y  Anays is  Repor t s ,  ORNrjENGITM-19, OakTidqc3 N a f i o r T - -  
L a b o r a t o r y ,  Oak Ridge, TN, 1982, updated. 

B-3 



Table 8.3 

P u b l i c  Sijpply S u r f a c e  Water Withdrawali  W i t h i r i  

Abotit 25 krri o f  Oak R‘dqe Nat ional  LdbCiratory 

P u b 1  i c  Popu la t ion  Average Withdrawal Distance 
supply se rved  withdrawal sou rce  from ORNL 
system ( t h o u s a n d )  r a t e  and (km) 

(m3/s) l o c a t i o n  

C 1  i n t o n  6 . 2  0.03 CRKb 106.7 25.1 

Harriman 10.0 0.10 E R K C  20.8 21 .7  

Kingston 5.0 0.014d TRKe 914.2 20. 9 

Leno i r  C i t y  6.6 0.04 PKK 967.5 16.6 

Loudon 5 . 2  0.03f TK K 953.0 21.  7 

Anderson County 
U t i l i t y  Board 8 0.03 C K K  89.3 14.5 

Cumher 1 and Uti 1 i t y  
D i s t r i c t  o f  Roane 
and Morqan Counties  4 .3  0.008g L E R E K ~  3.5 14. o 

o f  Knox County 10.5 0.115 S C E K ’  2.7 18.7 

U t i l i t y  D i s t r i c t  28.7 0.07J BKCEKI‘ 2 .1  18.2 

F i rs t  U t i l i t y  D i s t r i c t  

Hal lsdale-Powell  

West Knox County 
U t i l i t y  D i s t r i c t  15.0 0 .06  CR K 74.2 16.3 

k R K  = Clincn River Kilometer .  
C f K K  = Emory River Kiloineter .  
dc;econdary s o u r c e  (9%) ; s p r i n g  ( 9 1 % ) .  
‘TRK = Tennessee River Kilometer .  
f l f a l f  s o u r c e  (50%);  s p r i n g  (50%).  
98 econdary source  ( 5%) ; s p r i n g  (95%) .  
h C E H E K  = L i t t l e  Emory River Embayinent Kilometer  
i ~ r i m a r y  source (90%); well  ( 1 0 % ) .  

Source :  F.  C .  F i t z p a t r i c k ,  Oak Rid f National  Laboratory S i t e  Data f o r  
S a f e t y  Ana lys i s  R e p d l L / t N c / r M - 1 9  , Oak Ridge Nat ional  
Laboratory,  Oak Ridge, TN, 1982, updated. 

13-4 



w a >
 

L
 

‘3
 

r-- 

U
 

?
 

- in
 

D
 
c
 

m
 

N
 

N
 

a
,
 

-
I

2
 

0, V
 
D
 
i
 

m
 

,-. 

TI 
V

 
f
 

V
I 
- L m

 
N

 

w
 

a
 
.
r
 

e3 
*-- 

f
 
u
 

%
r 

.- i
 

t
i
 

“J 
I
I
 

0
 

U
 
E
 

m
 

c
 
.
i
 

W
 

m
 

>
 

L
 

m
 

c
 

O
J 

m
 

>
 

I- 
m

 
I
-
-
 

rn
 

z
 

VI 

u
 
1
 

u
 

.e 
X

 
m

 
I- 

C
 

0
 

+
.I 

h
 

r
 
a
 

.- I- 
G
)
 

a
 



W 
I 

3 7  

CHARACTERISTICS FORMATION 

FT PAYVECHERT 
CHATTANOOGA W A L E  - SHALE,BLACK AND FISSILE 
ROCKVvOOD FORMATION - SHALE,SANDY SHALE AND SANDSTONE 
SEOUATCHIE FORMATlOlv 
REEDSVILLE SHALE 

CYICKAMAUGA LIMESTONE LIMESTONE,SHALY LIMESTONE, CALCAREOUS SILTSTO\E. - 

- - LIMESTONE AND CALCAREOUS SILTSTONE, WITH M b C h  CHERT 

AND SHALE CHERTY ZONES I N  BASAL PORTIONS 

F i g .  B . l  
Geologic map o f  t h e  Oak Ridge Reserva t i on  

KNOX DOLOMITE DOLOMITIC LIMESTONE WITH PROMINENT CHERT ZONES 

CGNASAUGO SHALE SHALE WITH BEDS OF LIMESTONE Ilu UPPER PART 

ROME FORMATION SAkDSTONE AND SHALE WITH DOLOMITIC LIMESTC)\.E LE’vSES 

P - -- F A b L T  TRACE 
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APPENDIX C 

MODIFIED HAZARD RANKING WORKSHEETS 

('.l GENERAL INFORMATION USED IN THE CALCULATIONS 
C.2 SITE SPECIFIC INFORMATION 
C.3 WORKSHEETS 

C.3.1 Solid Waste Storage Areas 
C.3.2 LLW Pits and Trenches 
(23.3 Process Ponds 
C.3.4 White Oak Creek Watershed 
C.3.5 LLW Line Leak Sites 
C.3.6 Environmental Research Areas 
C3.7 Mercury Contaminated Areas 
C.3.8 Other Contaminated Areas 
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C.1 GENERAL INFORMATION lJSED IN THE CALCULATIONS 
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General Information Used i n  Completing the mHRS Worksheets 

I .  Observed Release 

A ~ Groundwater Pathway 

I q  rv t instances the evidence f o r  the release of a hazardous 
substanctl LO the groundwater was provided b y  groundwater monitorinq 
wells. I n  other cases,  the Contamination of nearby surface streams was 
taken a s  evidence of release.  Where several f a c i l i t i e s  were i n  close 
p r o x i m i t y ,  i t  was often d i f f i c u l t  t o  a t t r i b u t e  a re lease t o  a par t icular  
source. On tnose occasions the conserbative approach was taken, a n d  the 
s i t e  was qiven tne max imum score i n  thE '  release cateq0r.y. 

8. Surface Water (3athway 

A l l  surface streams of the White O a k  Creek drainage basin a re  
Contaminated (excluding those above t h e  m a i n  laboratory complex). Most of 
t h i s  contamination i s  a consequence of the discharqe of contaminated 
groundwater. Exceptions a re  the " b a t h t u b b i n g "  o f  some trenches i n  SWSAs 4 
a n d  5 a n d  the siurface "runoff" from areas contaminated b y  leaks o r  
s p i l l s .  Since a l l  relevant surface streams are contaminated, the release 
cateqory f o r  t h i s  p a t h w a y  was (liven the maximum score. 

C. Air Pat t iway 

rnere a re  no s i te - ;pec i f ic  a i r  rnonitoririq s ta t ions .  I n  some 
instances,  Local Air Monitoring (LAM)  s ta t ions  a re  adjacent t o  par t icu lar  
contamiqated areas ,  b u t  there i s  no indication t h a t  the concentration of 
atmospheric pol lutants  exceeds background levels.  Since there i s  no 
evidence t n a t  atmospheric releases exceedina hackqround levels has 
occurred a t  a n y  of the  s i t e s ,  the release cateqory i n  the a i r  pathway 
receives a score of 0 a n d  thus the e n t i r e  pathway becomes i r re levant .  

?i. d i r e c t  Corltact Pathway 

Tiere i s  no documentation t h a t  contact w i t h  any  of the s i t e s  'Ias 
caused i n j u r y ,  i l l n e s s ,  or death t o  humans or  domestic or  w i l d  animals. 
Ti le re l?ase category f o r  a l l  s i t e s  i s  scored a s  0. Tne Direct Contact 
p a t h w a y  i s  scored for  those s i t e s  where contact by employees i s  possible. 
Scores f o r  s i t e s  t h a t  a re  covered b y  a t  l e a s t  2 f t .  of so i l  or a re  
completely surrounded b y  a locked fence were n o t  calcdlated.  

E .  F i re  a n d  Explosion ?dthWay 

Iovestigations revealed t h a t  some of the Bur i a l  Grounds nay contain 
igni table  mater ia ls ,  b u t  there was no dxumentation o f  a potential  
h a z a r d .  I n  the absence o f  such documentation, iiie p d t n w a y  was n u t  scored. 
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11. Route  C h a r a c t e r i s t i c s  

A .  Depth t o  Groundwat-er 

The d e p t h  t o  t h e  uppemsest a q u i f e r  v a r i e d  f o r  m o s t  o f  t he  s i t e s ,  h u t  
i n  a l l  i n s t a n c e s  t h e  d e p t h  was l e s s  t h a n  20 f t .  ( t h e r e  was v e r y  l i t t l e  
s i t e - s p e c i f i c  i n f o r m a t i o n  and t h e  d e p t h  was e s t i m a t e d  b y  u s i n g  w a t e r  t a b l e  
mdps), 

8 .  Net  P r e c i p i t a t i o n  

l h e  average annua l  r a i n f a l l  a t  O K N L  i s  5 4 - 5 5  i n c h e s  p e r  y e a r  and the 
average e v a p o r a t i o n  i s  abou t  30--35 i n c h e s .  l h u s  t h e  n e t  p r e c i p i t a t i o n  i n  
20-25  i n c h e s  per  y e a r .  

C .  P e r m e a b i l i t y  o f  t h e  U n s a t u r a t e d  Zone 

Values u s u a l l y  ranged f r o m  t o  cm/s, g i v i n g  a s c o r e  o f  2 
i n  t h e  HKS o r  mi iRS.  

D .  Orie--Year 24 Hour R a i n f a l l  

Values de te rm ined  f r o m  t h e  c h a r t  i n  40 C F H ,  300 App. 4 and B o y l e  e t  
a l .  (1982)  ranged f r o m  2.5 t o  2.7 i nches  p e r  y e a r .  

E .  F a c i l i t y  S lope  and I n t e r v e n i n g  T e r r a i n  

A t  t h o s e  s i t e s  f o r  wh ich  t h e  r o u t e  c h a r a c t e r i s t i c s  c a t e g o r y  was 
sco red ,  t h e  average s l o p e  i s  l e s s  t h a n  f i v e  p e r c e n t .  l h e  s l o p e  o f  
i n t e r v e n i n g  t e r r a i n  i n  t h e  p i t s  and t r e n c h e s  a r e a  i s  g r e a t e r  t h a n  e i g h t  
p e r c e n t ,  h u t  t h e y  r e c e i v e d  t h e  maxinildm s c o r e  due t o  observed r e l e a s e s .  

F .  D i s t a n c e  o f  Neares t  S u r f a c e  Water  

A l l  ORNI- was te  d i s p o s a l  a reas  or con tamina ted  s i t e s  a r e  w i t h i n  1000 
f t .  o f  s u r f a c e  w a t e r  and a r e  g i v e n  t h e  maximum core  f o r  t h i s  f a c t o r ,  

G .  Flow C h a r a c t x r i s t i c s  o f  L o c a l  S u r f a c e  St reams 

I n  o r d e r  t o  c a l c u l a t e  t h e  p o t e n t i a l  haza rd  f o r  r e l e a s e  o f  
r a d i o n u c l i d e s  i n t o  s u r f a c e  w a t e r s ,  t h e  f l o w  c h a r a c t e r i s t i c s  o f  t h e  
a f f e c t e d  s t reams must be de te rm ined .  The f o l l o w i n g  i n f o r m a t i o n  was t a k e n  
f r o m  B o y l e  e t  a l .  (1982) :  

Melhon Branch - 0.07 m3/s  
Whi te  Oak Creek - 0,27 m3/s 
C l i n c h  R i v e r  - 134 m3/s 
Wh i te  Oak Darn - max. t h a t  can be measured 1 . 2 5  m3/s 

Bear  Creek 
exceeded 10% o f  t i m e  0.651 m 3 / 5  

- a p p r o x i m a t e l y  0.38 m3/s 

c-4 



111, Containment 

Fo r  most o f  t h e  r i t e s  t h i s  ca tegory  was n o t  eva lua ted  because re leases  
had been observed. 

O f  t h e  s u r f a c e  impoundments, o n l y  t h e  Process Waste Sludge Basin had 
an impermeable l i n e r .  None o f  t h e  l a n d f i l l s  con ta ined  a l i n e r .  

A l l  d i k e s  o f  t h e  s u r f a c e  impoundments were sound and t h e  l a n d f i l l s  
were covered; some had d i v e r s i o n  systems (SWSA-4). 

I V .  Waste C h a r a c t e r i s t i c s  

A l l  s i t e s  (excep t  t h e  mercury contaminated areas)  were eva lua ted  on 
t h e  basis  o f  chemical  and r a d i o a c t i v e  waste c h a r a c t e r i s t i c s .  Types and 
q u a n t i t i e s  of waste p r e s e n t  a t  each s i t e  can be found i n  Appendix D o f  t h e  
r e p o r t .  

V .  l a r g e t s  

A. Groundwater Pathway 

The Environmental  Sciences D i v i s i o n  uses wa te r  f rom a sha l l ow  w e l l  f o r  
i l s  f i s h  tanks .  A few w e l l s  t h a t  supp ly  wa te r  t o  r u r a l  res idences a r e  
w i t h i n  t h r e e  m i l e s  o f  t h e  ORNL f a c i l i t i e s .  The C l i n c h  R i v e r  i s  between 
the wa\stes and t h e  w e l l s  and serves as a d i s c o n t i n u i t y  (Boy le  e t  a l . ,  
1982). l h e r e  are no o t h e r  wells w i t h i n  t h r e e  m i l e s  o f  t h e  waste d i s p o s a l  
f a c i l i t i e s . '  
Chickamauga geo log ic  fo rma t ions  a r e  low, t y p i c a l l y  p roduc ing  a f l o w  o f  
l e s s  than  10 g a l l o n s  p e r  minute,  t h e y  c o u l d  produce enough wa te r  f o r  a 
single f a m i l y  res idence.  A score o f  one was assigned as t h e  most 
a p p r o p r i a t e  va lue  f o r  groundwater usage. 
f a c t o r  o f  t h r e e  g i v e s  a f i n a l  score o f  t h r e e  f o r  t h i s  category.  S ince 
t h e r e  w e r e  no w e l l s  w i t h i n  t h r e e  m i l e s  o f  t h e  hazardous waste s i t e s  t h a t  
a r e  sources f o r  domestic o r  p u b l i c  wa te r  supp l i es ,  t h e  va lue f o r  t h i s  
f a c t o r  i n  t h e  t a r g e t  ca tegory  i s  zero.  

Al though y i e l d s  f rom w e l l s  i n  t h e  Conasauga and 

M u l t i p l i c a t i o n  by t h e  w e i g h t i n g  

I l h e r e  i s  a s o l e  source d r i n k i n g  wa te r  well w i t h i n  3 m i l e s  ( t h e  Stone 
and Nebster  B u i l d i n g  near  t h e  i n t e r s e c t i o n  o f  B l a i r  Road and S t a t e  
Highway 58) o f  t h e  White Wing Scrapyard, SWSA-3, and t h e  western edge 
o f  t h e  main l a b o r a t o r y  complex. It was n o t  cons idered i n  t h e  mHRS 
rank ing ,  however, as t h e r e  a r e  d i s c o n t i n u i t i e s  between these hazardous 
s i t e s  and t h e  w e l l .  When d i s c o n t i n u i t i e s  a r e  p resen t ,  t h e  w e l l  i s  n o t  
cons idered i n  t h e  r a t i n g s  (40 C F R ,  App. A ) .  
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B. Su r face  Water Pathway 

The C l i n c h  R i v e r  i s  t h e  n e a r e s t  o f f s i t e  s u r f a c e  w a t e r  w i t h i n  t h r e c  

usage w i t h i n  t h e  t h r e e  m i l e  zone i s  r e c r e a t i o n a l ,  f i s h i n g  and/or  b o a t i n g .  
The n e a r e s t  i n t a k e  f o r  p o t a b l e  water i s  a t  the  QRGDP, 10.4 Kin ( 6 . 5  m i l e % )  
downstream o f  ORNL's Whi te  Oak Dan o u t f a l l .  The n e a r e s t  w i t h d r a w a l  f o r  
p u b l i c  water- s u p p l i e s  downstream f rom t h e  Whi te  Oak Dam o u t f a l l  i s  t h e  
c i t y  o f  K i n g s t o n  ( 3 1 . 4  K m  (21.2 miles) below Whi te  Oak Dam).2 

L hazardous waste d i s p o s a l  f a c i l i t i e s .  The n a t u r e  o f  t h e  

There a r e  s e n s i t i v e  o r  t h r e a t e n e d  p l a n t  spec ies  on t h e  Oak R i d g e  
Reserva t i on  b u t  none a r e  l i s t e d  on t h e  Federa l  L i s t  o f  €ndangered Species 
by t h c  U.S. F i s h  and W i l d l i f e  Serv' ice ( P a r r ,  1 9 8 4 ) .  

As w i t h  t h e  groundwater pakhway, t h e  o n l y  f a c t o r  i n  t h e  t a r g e t  
c a t e g o r y  t o  be scored i s  usage. I t  i s  g i v e n  a v a l u e  o f  two; t h e  w e i g h t i n g  
f a c t o r  o f  t h r e e  r e s u l t s  i n  a f i n a l  sco re  o f  s i x  f o r  t h i s  c a t e g o r y .  

2 The C l i n c h  R i v e r  was n o t  t r e a t e d  as a C E R C L A  5 i t e  i n  t h e  r e p o r t  and 
any contaminated  sediimnts were n o t  con5 ide red .  Guidance p r o v i d e d  by 
DOE in correspondence p e r t a i n i n g  t o  c o n s i d e r a t i o n s  o f  con taminated  
areas  beyond t h e  Oak Ridge Reserva t i on  boundar ies  i n d i c a t e d  t h a t  t hese  
areas  shou ld  riot be cons ide red  i n  t h i s  r e p o r t .  F o r  purposes o f  t hese  
r a t i n g s ,  t h e  f a c i l i t y  boundary was assumed t o  be Whi te  Oak Darn. 
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C.2 SITE SPECIFIC INFORMATION 
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B u r i a l  S i t e s  

A i r  Route - a1 1 SWSAs 

Thrre i s  no documented ev idence o f  a i r  con tamina t ion  t h a t  exceeded 
background l e v e l s .  
performed, except f o r  t h e  use of themoluminescent dos imeters (TLDs)  i n  
deterrn in ing dose e q u i v a l e n t  r a t e s .  

Score, = 0 

There has heen no s i t e  s p e c i f i c  a i r  m o n i t o r i n g  s t u d i e s  

Direct Contact  - a l l  SWSAs 

rlrer-e has 11ec1-1 no docurriented i n c i d e n t  o f  dea th  o r  i n j u r y  t o  huiriarls o r  
anirrials f r o m  co r i t ac t  w i t h  contaminated and/or hazardous m a t e r i a l s .  
Hazardous and/or contani inated m a t e r i a l s  a r e  n o t  access ib le  t o  d i r e c t  
con tac t ,  d i s p o s a l  t r enches  a r e  b a c k f i l l e d  w i t h  app rox ima te l y  t h r e e  f e e t  o f  
e a r t h .  

F i r e  and E x p l o s i o n  - a l l  SWSAs 

O R N L ' s  r e s i d e n t  f i r e  department has n o t  documented any o f  t h e  SWSAs a5 
p r e s e n t i n g  a s i g n i f i c a n t  f i r e  o r  e x p l o s i o n  t h r e a t .  



Sur face  Water Route SWSA 1 

1 .  Observed r e l e a s e  Score r- 43 
Samples f r o m  w e l l s  and a s u r f a c e  seep i n d i c a t e  l ow  c o n c e n t r a t i o n s  o f  
9 0 S r .  Assumed t o  have c o n t r i b u t e d  s m a l l  amounts o f  c o n t a m i n a t i o n  t o  
Wh i te  Oak Creek b y  groundwdter  d i scha rge .  

4 .  Waste c h a r a c t e r i s t i c s  
a. Chemical 

T o x i c i t y / p e r s i s t e n c e  Score  0 
There a r e  no a v a i l a b l e  r e c o r d s  document ing t h e  t y p e  and q u a n t i t y  o t  
waste  p r e s e n t  

Hazardous Waste Q u a n t i t y  Score  0 
Waste Volume Ernplaced 1.4 x 103m3 
1.4 x 103m3 x 1.307954 Cu.Yd./ms = 1,831 Cu.Yd. 
Assigned v a l u e  = 7 

b. R a d i o a c t i v e  
b .2 Maximum P o t e n t i a l  Score  11 

R a d i o a c t i v i t y  Ernplaced 4.0 x l o 3  C i  
4.0 x 103 C i  x 1 0 - 4 y r  x 10'2 p C i / C i  = 4.0 x 101 p C i / L  

(WOC) 1.0 x 10'0 L / y r  
Group B Ass igned Va lue  := 11 

5.  Ta rge ts  
Sur face  Water Use Score  6 
The C l i n c h  R i v e r ,  t h e  u l t i m a t e  o u t f a l l  o f  Wh i te  Oak Creek (WOC), i s  
w i t h i n  t h r e e  m i l e s  and i t s  usage i s  r e c r e a t i o n a l .  
Assigned Va lue  = 2 x 3 ( m u l t i p l i e r )  = 6 

D i s t a n c e  t o  S e n s i t i v e  Env i ronment  Score  = 0 
W h i t c  Oak Lake does n o t  meet t h e  requ i remen ts  s e t  f o r t h  b y  EPA f o r  
c l a s s i f i c a t i o n  as  a we t land .  

P o p u l a t i o n  Served /D is tance  t o  Water I n t a k e  Downstream Score = 0 
There  a r e  no d r i n k i n g  w a t e r  i n t a k e s  w i t h i n  t h r e e  m i l e s  downstream o f  t h e  
conf luence o f  Wh i te  Oak Creek ( W O C )  and t h e  C l i n c h  R i v e r .  

G r o u n d w a t e r 

1. Observed r e l e a s e  - y e s  

4 .  Waste c h a r a c t e r i s t i c s  
a. Chemical - same as s u r f a c e  w a t e r  
b. R a d i o a c t i v e  

2. Maximum p o t e n t i a l  
4 x l o 3  x 102 = 4 x l o 5  p C i / L  

5. T a r g e t  
a .  usage - u s a b l e  b u t  n o t  c u r r e n t l y  used 

b .  d i s t a n c e  t o  n e a r e s t  w e l l  > 3 m i l e s  
= 1  1 x 3  

Score  = 26 

Score  = 3 
Score  = 0 
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Surface Water Route SWSA 2 

1 .  Observed release - Score 45  
Documented evidence of contamination of surface water i s  absent, b u t  
the surface streams have been contaminated by groundwater discharge. 

4 .  Waste Characteristics 
a .  Chemical 

Toxicity/persistence Score = 3 ( m i n i m u m )  
There are no available records documenting the type and quantity 
o f  waste present, b u t  the probable presences of uranium and /o r  
p l u t o n i u m  b o t h  of which receive maximurn assigned values f o r  
toxicity and persistence. 

tlazardous Waste Quantity Score = 1 
Records indicate t h a t  buried waste was exhumeu and reburied a t  SWSA 3. 

b .  Radioact i ve 
b.2 Maximum Potential Score = 1 ( m i n i m u m )  

5 .  Targets 
Surface Water Use Score? = 6 
The Clinch River, the ultimate outfall  o f  White Oak Creek, i s  w i t h i n  
three miles and i t s  usage i s  recreational. 
Assigned Value = 2 x 3 (mult ipl ier)  = 6 

Distance t o  Sensitive Environment Score = 0 
White O a k  Lake does not  meet the requirements s e t  f o r t h  by E P A  f o r  
cla5sification a s  a wetland. 

P o p u l a t i o n  Served/Distance t o  water Intake Downstreani Score = 0 
There a r e  no drinking water intakes w i t h i n  three miles downstream o f  t h e  
confluence o f  White Oak Creek and the Clinch River. 

Ground wa t e r 

'Mias scored identical t o  surface water. The minimum score was calculated as 
records indicate waste was removed. 
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Surface Water Route SWSA 3 

1 .  Observed Release Score = 45 
All surface water from SWSA 3 drains t o  White O a k  Creek ( W O C )  throtigi? 
the  Northwest Tributary, i t s  importance as a contributor o f  9OSr 
discharge t o  WOC h a s  r i sen  and will  continue t o  as correci ive measures 
t o  reduce discharges a re  implemented elsewhere. 

4 .  Waste Character is t ics  
a .  Chemical 

'Toxici ty/Persi  stence: Score 18 
No information i s  available on the  amount a n d  types of  mater ia ls  
buried i n  SWSA 3. 
plutonium b o t h  o f  which receive maximum assigned values f o r  
t o x i c i t y  and persistence.  

Hazardous Waste Quantity: Score 8 
Waste Volume Ernplaced 2.0 x l O 4 r n 3  

B u t  assuming the  presence of  uran ium a n d / o r  

2.0 x 104rn3 x 1.307954 = 26,159 Cu.Yd. 
< 2,500 Cu.Yd.  Assigned Value = 8 

b .  Radioactive 
b.2 Maximum Potential Score = 15 

Radioactivity Emplaced 5.0 x l O T i  
5.0 x l o 4  Ci x x 1 0 l 2  = 5.0 x l o 2  p C i / L  

WOC 1.0 x 1 O l o  L/yr 
Group B Assigned Value = 15 

5. Targets 
Surface Water Use Score 6 
The Clinch River, the ultimate out fa l l  o f  White Oak Creek, i s  within 
three miles and i t s  usage i s  recreat ional .  
Assigned Value = 2 x 3 (mul t ip l ie r )  = 6 

Distance t o  Sensit ive Environment Score = 0 
White Oak Lake does n o t  meet the requirements s e t  . f o r t h  by € P A  f o r  
c l a s s i f i c a t i o n  a s  a wetland. 

Population Served/Distance t o  Water Intake Downstream Score = 0 
There a re  no drinking water intakes within three miles downstreani of t h e  
confluence of White Oak Creek and the  Clinch River. 

Groundwater 

1 .  Observed release - y e s  

4 .  Waste charac te r i s t ics  
a .  Chemical - ident ical  t o  surface water 

h.7 radioactive - maximum potential  
5 x l o 4  x l o 2  = 5 x 106 p C i / L  group B Score = 2 b  

5. Targets 
a .  Score = I ( x 3 )  .= 3 
b .  Distance i o  nearest well - greater  than 3 miles Score = 0 

Usage - usable b u t  not current ly  used 
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Surface Water Route SWSA 4 

1 .  Observed Release Score = 45 
SWSA 4 has been identified as a significant contributor o f  9 0 S r  t o  
White Oak Creek. 
primarily w i t h  over-surface f low,  56% of the 90Sr transport. 

The t r a n s p o r t  problerri has been shown t o  be associated 

4. Waste Characteristics 
a .  Chemical 

Toxicity/Persistence: Score 18 
Records o f  the type a n d  volumes of waste disposed of a re  
incomplete, b u t  assuming the presence o f  uranium and/or plutonium 
b o t h  of which received maximum assigned values f o r  toxici ty  and 
pers i stence. 

5.7 x 104m3 x 1.307954 Cu.Yd/rns = 74,553 Cu.Yd. 
Assigned Value = 8 

Hazardous Waste Quantity: Score 8 
Waste Volume Emplaced 5.7 x lO'n1' 

b .  Radioactive 
b.  2 Maximum Potent i a1 

Radioactivity Emplaced 1:' x 1 O S C i  
1 . 1  x l o 5  C i  x y r  x 1012 pCi /Ci  = 1 . 1  x 1 u 3  p C i / L  

1 .0  x 1 O l o  L/yr 
Group B Assigned Value = 2 1  

5 .  Targets 
Surface Water Use Score 6 
The Clinch River, the ultimate outf'all of White Oak Creek, i s  w i t h i n  
three miles and i t s  usage i s  recredtional. 
Assigned Value = 2 x 3 (mult ipl ier)  = 6 

Distance t o  Sensitive Envir Score = 0 
White Oak Lake does n o t  mee 
classif icat ion as a wetland. 

P o p u l a t i o n  Served/Distance t o  Water Intake Downstream Score = 0 
There are no drinking water intakes within three miles downstream of the  
confluence of White Oak Creek and the C l i n c h  River-. 

requirements s e t  for th  by €PA f o r  

Groundwater 

1 .  Observed release - yes 

4.  Waste character is t ics  
a.  Chemical - same as surface water 
b .  Radioactive - maximum potential 

1.1 x l o 5  C i  x 102 = 1 . 1  x 1 0 7  p C i / L  

5. Targets 
n .  Usage - usable b u t  n o t  current-y used = l ( x 3 )  
b .  Distance t o  nearest well - gre i te r  t h a n  3 miles 

Score = 26 

Score = 3 
Score = 0 
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S u r f a c e  Water Route  SNSA 5 

1 .  Observed Re lease Score = 45 
Samples t a k e n  f r o m  s e v e r a l  seeps i n d i c a t e  t h a t  9 0 S r  and 3i-I a r e  t h e  
p r i n c i p a l  con taminan ts  i n  t h e  seepage d i s c h a r g e .  

4 .  Waste C h a r a c t e r i s t i c s  
a. Chemical 

T o x i c i t y / P e r s i s t e n c e :  Score  18 
Records a r e  scan t ,  b u t  assuming t h e  presences  o f  u ran ium and /o r  
p l u t o n i u m  b o t h  o f  wh ich  r e c e i v e  maxirnurn ass igned  v a l u e s  f o r  
t o x i c i  ty and p e r s i s t e n c e .  

Hazardous Waste Q u a n t i t y :  Score  8 
Waste Volume Emplaced 9.1 x 104m3 

9.1 x l O 4 m 3  x 1.307954 Cu.Yd/ms = 119,020 Cu.Yd. 
> 2,500 Cu.Yd. Assigned Value = 8 

b. R a d i o a c t i v e  
b .2  Maximum P o t e n t i a l  Score  21  

Dra inage t o  b o t h  Wh i te  Oak Creek (HOC) and M e l t o n  Brancn ( M D )  
R a d i o a c t i v i t y  Emplaced 2.1 x 1 0 5 C i  
2.1 x 105 C i  x 1 0 - 4  y r  x 10 '2  p C i / C i  = 2.1 x l o 3  p C i / L  

2.1 x 105 C i  x l o - '  y r  x 10'2 p C i / C i  = 9.4 x l o 3  p C i / L  

(IdOC) 1.0 x 1 0 l o  L / y r  

( M B )  2.24 x l o 9  L / y r  

Group B Ass igned Va lue  = 21 

Group B Assigned Va lue  = 21 

5. T a r g e t s  
S u r f  ace Water Use Score 6 
'Ihe C l i n c h  R i v e r ,  t h e  u l t i m a t e  o u t f a l l  o f  Wh i te  Oak Creek, i s  w i t h i n  
t h r e e  m i l e s  and i t s  usage i s  r e c r e a t i o n a l .  
Assigned Va lue  = 2 x 3 ( m u l t i p l i e r )  ::: 6 

D i s t a n c e  t o  S e n s i t i v e  Environmen't Score  = 0 
Wh i te  Oak Lake does n o t  meet the requ i remen ts  s e t  f o r t h  b y  EPA f o r  
c l a s s i f i c a t i o n  as a wet l and .  

P o p u l a t i o n  Served/D is tance t o  Ma te r  I n t a k e  Downstream 
There a r e  no d r i n k i n g  w a t e r  i n t a k e s  w i t h i n  t h r e e  miles downstream o f  t h e  
con f luence  of Whi te  Oak Creek and t h e  C l i n c h  R i v e r .  

Score  = 0 

Groundwater 

1. Observed r e l e a s e  - y e s  

4. Waste C h a r a c t e r i s t i c s  
a. Chemical - saine as s u r f a c e  w a t e r  
b .  R a d i o a c t i v e  - maximum p o t e n t i a l  

2..1 x l o 5  C i  x lo2 z: 2.1 x l o 7  p C i / L  Score  = 2b 

5. T a r g e t s  
a. Usage - u s a b l e  b u t  n o t  c u r r e n t l y  used I(x3) Score  = 3 
h. D i s t a n c e  t o  n e a r e s t  w e l l  - g r e a t e r  t h a n  3 m i l e s  Score = 0 
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Surface Water Route SWSA 6 

1 .  Observed Release Score = 45 

A study of 
There i s  a lack of adequate monitoring d a t a  for  surface f low and i t s  
contribution t o  radionuclide transJort  from SWSA 6. 
streambed gravels indicates a small contribution of yoSr discharged 
i n t o  White Oak Creek and /o r  White Oak Lake. 

4.  Waste Characteristics 
a. Chemical 

Toxicity/Persistence: Score 18 
Relatively l i t t l e  i s  known a b o u t  the identity and concentration o t  
contaminants associated with :he mixture of materials t h a t  are  
buried. B u t  assuming the presence of uranium and/or  plutonium 
bo th  of which received maximum assigned values for  toxici ty  ana 
persistence. 

2 . 2  x 104m3 x 1.307954 C u . Y d / w  = 28,775 Cu.Yd. 
> 2,500 Cu.Yd. 

Hazardous Waste Quantity:  Score 8 
Waste Volume Emplaced 2.2 x 104m3 

Assigned Value = 8 

b .  Radioactive 
1-1.2 Maximum Potent i a1 Score 21 

Radioactivity Emplaced 2.5 x 105Ci 
2.5 x lo5 C i  x l o - '  y r  x 1 O I 2  pCi/Ci = 1.9 x 103 pCi/L 

(WOD) 1 .3  x 1 O 1 O  Llyr 
Group R Assigned Value = 2 1  

5. Targets 
Surface Water Use Score 6 
The Clinch River, the ultimate outfall  of White O a k  Creek, i s  within 
three miles and i t s  usage i s  recredtional. 
Assigned Value = 2 x 3 (mult ipl ier)  = 6 

Distance t o  Sensitive Environment Score = 0 
White Oak Lake does n o t  meet the requirements se t  for th  by E P A  f o r  
c lass i f icat ion as a wetland. 

P o p u l a t i o n  ServedlDistance t o  Water Intake Downstream Score = 0 
There a r e  no drinking water intakes within three miles downstream of the  
confluence of White O a k  Creek and the Clinch River. 

Groundwater 

1 .  Observed release - yes 

4 .  Waste Characteristics 
a .  Chemical - same as surface water 
b .  Radioactive - maximum potential 

2.5 x lo5 C i  x 102 = 2.5  x 107 p C i / L  Score = 26 

5. Targets 
a .  Usage - usable b u t  n o t  currently used l ( x 3 )  Score = 3 
b .  Distance t o  nearest well - greater t h a n  3 miles Score = 0 
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Closed Contractors'  L a n d f i l l  

__ G r o u 11 d w a t e r 

1 .  

2. 

3. 

4. 

5 .  

No observed release - has n o t  heen monitored a s  f a r  as can be 
determined. 

Route c h a r a c t e r i s t i c s  

a .  Depth t o  aquifer of concern - no s i t e  specif ic  d a t a  - t h i s  area i n  
peneral varies from 10-20 f t .  
Use value of 0-20 = 3 

b .  Net precipi ta t ion = > 1 5  i n .  
Thus assign score = 3 

c .  Premeability o f  the  unsaturated zone 
NQ s i t p  spec i f ic  d a t a  
Use general d a t a  f o r  area - cm/sec = 2 

d .  S o l i d ,  unconsolidated, unstablized = 1 

Containment 

There i s  no 1 iner or runoff control.  
Maximum score 3 

Waste Character is t ics  I There i s  no documentation o f  hazardous 
materials being stored here. General construction debris  was 
discarded which may have included hazardous material .  

For scoring use m i n i m u m  score = 3 
No indication o f  radioactive material .  

Targets 

Distance t o  nearest well/pop 
Nearest well i n  use i s  south o f  Clinch River 3.5 m i .  

Groundwater use - usable b u t  not current ly  used score = 1 ( x 3 )  = 3 
score = 9 

Surface Water Route 

1 .  There h a s  been no observed release.  

2 .  Route charac te r i s t ics  

Slope and intervening t e r r a i n  
0-5% slope :I score o f  1 
1 yr .  24  hr. r a i n f a l l  F 2.5 in.  f r o m  charts  score = 2 
Bearden Creek i s  the  nearest  body of H10, 1000 f t  - 1 mile 

give score o f  7 
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White W i ng Scrapyard 

Data Source: Report t o  s t a t e  of Tennessee - Department o f  P u b l i c  Health 
Division of Solid Waste Management 

Groundwater 

No observed release - no groundwater rionitoring 

Route Characteristics 
Depth t o  aquifer < 20 f t .  
Net. precip. > 1 5  in. 
Perm. of unsaturated zone l o - 4 - 1 0 - 6  cm/s 
Physical s t a t e  - liquid 

No containment 

Waste Characteristics 
Estimated t h a t  a t  maximum possible contamination by 25g 2 3 9 P u .  

Scored fo r  b o t h  toxici ty  and  rad-ioactivity. 

Targets 
Score a s  usable b u t  n o t  presently used. 

Surf ace Water 

No observed release 

Route Characteristics 
Slope 7% 
1 yr. 24  h. r a i n f a l l  2 .5 -2 .7  in ,  = 2 
Distance t o  White Wing Creek < 11100 f t .  
1 i q u i d  

Score waste c h a r a c t e r i s t i c s  as above -. use 1 x lo9 L l y r .  as  f l o w  ra te  f o r  
creek. 
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D a t a  l J s ~ d  f o r  t h e  mHRS Rankinn o f  
t h e  P i t  a n d  Trenches 

P .  Toxic i tv  a n d  Pers i s tence  

c t r o n t i u v  - tc lxici tv  = 7 
perz is tencn  = ? 

6 .  Clriantitv 

1 drum = 50 nallons 

P i t  % Gallons 

1 1 . 7  x 104 
2,3,4 7 . 4  x 107 
5 9.5 x 106 
6 1 . 3  x 105 
7 8.5 x lo6 

Score = 15 

Drums Score 

240 ? 
4.9 x 1 0 s  8 
1 .9  x 105 8 
2.6 x 103 6 
1 . 7  x 105 8 

T I .  Radioact ive 

P i t .  9 o S r  ' 3 ' C S  

1 - 80 - 150 
3 , 3 3 4  4.15 x in4 7 . ~ 1  x 1 ~ 5  

5 9 .55  x in4 7.07  x 105 
c; 1 7 C  F F;n 
7 0.79  x 104 7 . 1 9  x 1 0 5  

* r u r i e s  disposed - uncorrected f o r  decay 
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Inventory of Radionuclides i n  P i t s  a n d  Trenches* 

A c t  i vi t y  ( r u r i  es ) 

-I_ 
~___l_l_____ 

P i t / T r e n c h  OSr ' " C S  " 0  6 R U  2 3 9 p u 1  T2E2 

P i t  1 240 ... 160 - (266mq) 

P i t q  ? , 3 , 4  4 3 , m o  m i , o o o  1 1 1  236,000 22.3 (3649) 70,000 

T r m c h  5 af3,50n ?07,000 3,008 3,730 8.1 (132g)  64 0 

Trench fi 126 6 6 5  7 4  51 0.1 (1634) 146 

7-ronch 7 
f a  + h \  6 7 , 8 6 P  716 ,781 1 ,a20 3,775 7.8 ( 1 7 7 4 )  1 1  

i l l  Qi iau id ,  O . ,  A o n i i a l  Proorpss Q P u o r t  o f  ?irrial  Grniind Sti idies a t  Oak 
' i idap Natinnal Lahoratorv: Period Fndinq Sen tmher  30,  1*75. 
OQNL-5141. 

( 7 )  Spaldinq, 8 .  P. and I d .  J .  Roegly ,lr. ,  fnprsonal  Communication). 

( 7 ,  Inmenick, T .  F., 0. G .  Jacobs,  a n d  E .  G .  Strirxness, The Rphavior of  
Ctrontium-OO and r e s i u m - 1 3 7  in  Seepaae P i t s  ;It OKNL. Health Physics 
13: 897-905. 1967.  

f 4 )  Ohnesnrae, W .  F., 1985 (personal  communication). 

l s p w i f i r :  a c t i v i t y  = 6 . 1 1  x T i / q  
Z t o t a l  rare e a r t h s  
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!daste Pit H 1  

Waste Characteristics 
Quantity - 1.2 x l o 4  aal 
Activity - 400 C i  of 90Sr, 13’Cs, 1 0 6 R u  

No breakdown o f  each species 
For calculations assume ratio o f  90Sr t o  l3?Cs about the same as o t i i c r  
pits and trenches - If avg. = 1:4 then 80 C i  = 3oSr 

Groundwater 
90Sr - 80 Ci x 10 = 800 = 8 x lo2  p C i / L  
(Group B )  

13’Cs (Group D )  = 370 x 20 = 6.4 x 103 pcj/L 

Surface Water 
1 x 10IOL/yr = f l o w  WOC 

90Sr = SO x 108/l x 10’0 = 80 x 1 0 - 2  = 0.8 pCi/L 

I 3 T s  = 320 x 108/1 x 1O1O 
3.2 x 1010/1 x 1 0 1 0  = 3.2 pCi/l 

C hemi c a 1 

“196 Kg uranium and 366 mg plutonium 
Toxicity = 3 
Persistence = 3 Score = 18 

Release Ohserved - Yes 

Targets 
Groundwater 

Usage - usable but not presently used = l(x3) 
Distance/Population = 0 

Usage - recreational = 2 ( x 3 )  
Distance/Population = 0 
Sensitive environment = 0 

Surf ace w at c?r 

Score = 1 5  

Score - 1 1  

Score = 3 

Score = 0 

Score = 45 

Score = 3 
Score = 0 

Score = h 
Score = 0 
Score = O 
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Waste P i t s  2 ,  3, 4 

Waste Character is t ics  

These a r e  scored as a s ing le  u n i t  because they were operatea together 
and they l i e  end t o  end. 

Quantit.y - 24 x 106 gal 
Activity - 90Sr  4.35 x 104 Ci 

1 3 7 C s  2.0 x 105 C i  

Groundwater 
9 0 S r  4.35 x 10' x 10 = 4.35 x 
1 3 7 ~ ~  z x 105 x 20 = 4 x 1 0 6  pc 

0 5  p C i / i  
/L 

Score = 26 
Score = 2 1  

Surface water (WOC) 
9Osr = 4.35 x i o 4  x 10*/1 x 10'0 = 4.35 x 102 pCi /L  Score = 15 

1 3 7 C s  = 2 x l o 5  x 1 0 ~ / 1  x 1010 = 2 x 103 p C i / L  Score = 1 1  

Release Observed - Yes Score = 45 

Targets - same as f o r  P i t  1 
Groundwater 
Surface Water 

Score = 3 
Score = 6 
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lJaste Trench # 5  

Waste Characteristics 

Otrantity - 9.5 x 1 0 s  s a l  
Activity - 9oSr 9.65 x l o 4  C i  

13'Cs 2.07 x l o 5  Ci 

Groundwater 
'OSr 9.65 x l o 4  r- 9.65 x lo5 pCi/L 
la7Cs 2 . 1  x I O 5  x 20 = 4.0 x 1 0 6  p C i / L  

Surface water ( W O C )  
'OSr = 9.65  x l o 4  x 1 0 s / l  x l O l o  = 9.65 x l o 2  p C i / L  

1 3 %  = 2.1  x 105 x 108/1010 = 2 . 1  x 103 p C i / L  

Release Observed - Yes 

Targets - same as for  P i t  1 
G r ou ndwa t e r 
Surface Water 

Score = 26 
Score = 2 1  

Score = 15 

Score = 1 1  

Score = 3 
Score = i! 
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Waste Trench #6 

Waste Characteristics 

Quant i ty  - 0.13 x l o6  g a l  
Activity - 9osr 125 C i  

1 9 7 C s  660 C i  

Groundwater 
90Sr  = 125 x 10 = 1.75 x l o3  p C i / L  
13’Cs = 660 x 70 = 1.32 x l o 4  p C i / L  

Sur f  ace water (WOC) 
9 0 S r  = 1.25 x l o 2  x 10e/lO*o = 1.25 pCi/L 
1 3 7 C s  = 6.6 x 102 x 108/1010 = 6.6 pCi/L 

Release Ohserved - Yes 

Targets - same as f o r  P i t  1 
Groundwater 
Surf ace Water 

Score = 15 
Score = 1 1  

Score = 3 
Score = 1 

Score = 45 

Score = 3 
Score = 6 
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Waste Trench 7 ( 7 a  .t 7h) 

Waste Characterist ics 

Q u a n t i t y  - 8.5 x 106 q a l  
Activity - 9 o S r  4 .79 x lo4 C i  

137Cs 7.19 x 105 C i  

Groundwater 
9OSr = 4 .79  x l o 4  x 10 = 4.79 x 105 p C i / L  
1J7Cs = 2.19  x l o 5  x 20 = 4.38 x 106 p C i / L  

Surface Water 
90Sr  = 4.8 x l o 4  x 108/1010 = 4.8 x lo2  p C i / L  
1 3 7 C s  = 2 . 2  x lo5 x 108/1010 = 2 . 2  x lo3  p C i / i  

Release Observed - Yes 

Targets - same as f o r  P i t  1 
Groundwater 
Surf  ace Water 

Score = 26 
Score = 2 1  

Score = 15 
Score = 1 1  

Score = 4 5  

Score = 3 
Score = G 
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W8E Fuel Wells 

Waste Character is t ics  

Seven auger holes SW o f  Trench 5 

2 3 5 U  - 510 1 3988 gm o f  2 3 5 U  
OSr 500 1 20 C i  
0 6 R u  20 C i  

510 1 4654 g of uranium (3988 2 3 5 l J )  

2 3 5 U  2.14 x C i / g  x 3.988 x 1 0 3 g  = 8.534 x l o - ’  C i  

Uranium Toxicity = highly toxic  = 3 
Persistence = 3 

Radioactivity Score = 0 
Chrmical toxici tylpers is tance Score = 18 

Score = 1 
Total 1 9  

Score = 4 5  

quantity - 

Release Observed - no, there have been no documented 
releases ,  b u t  t h e  mdximum score o f  45 was 
recorded. 
rneasuremmts. 

This i s  clue t o  the  uncertainty o f  

Tarqets - The same as f o r  P i t  1 
Groundwater 
Surf ace Water 

Score = 3 
Score = 6 
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Process  Waste S ludge B a s i n  

Groundwater 

1. Observed r e l e a s e  - No 

2 .  Route c h a r a c t e r i s t i c s  
Depth o f  a q u i f e r  20 f t  
Net p r e c i p i t a t i o n  > 15 i n  
Perm. 1 0 - 4 - 1 0 - 6  cm/s 
P h y s i c a l  s t a t e  - s l u d g e  

3.  Containment 
L i n e r  b u t  no l e a c h a t e  c o l l e c t i o n  system 

Score = 0 

Score = 3 
Score = 3 
Score  = 2 
Score = 3 

Score = 1 

4. Waste c h a r a c t e r i s t i c s  
Types - u n i d e n t i f i e d  b e t a  50 C i  

Heavy m e t a l s  - e s t i m a t e d  
Score on heavy m e t a l s  

T o x i c i t y / P e r s i s t e n c e  Score = 18  
Q u a n t i t y  Score  = b 

Based on maximum c a p a c i t y  o f  216,000 g a l l o n s  2 
4,320 drums 

R a d i o a c t i v i t y  based on e s t i m a t e  o f  50 C i  o f  u n i d e n t i f i e d  he ta .  
G r o u n d wa t e r  

50 C i  x 100 := 5000 p C i / L  Score = 21 
S u r f  ace wa te r  

0.5 p C i / L  Score = 7 

5. Ta rge ts  
See General  D a t a .  
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Surface Basin 3512 - No d a t a  on waste c h a r a c t e r i s t i c s  b u t  i t  was given 
the minimum score because s o i l  samples indicated 
some r adi oact i v i  ty s t i 1 1 present. 

1 .  

2 .  

3.  

4. 

5. 

1 .  

2. 

3 .  

4. 

5. 

Observed release NO 

Route charac te r i s t ics  
Depth o f  aquifer of concern < 20 ft. ( -  5 f t )  
Net prec ip i ta t ion  > 15 i n .  
Permeability 10-4-10-6 cm/s 
Physical s t a t e  [ l iqu id ,  sludge] 

Groundwater 

Surf ace Water 

Containment 
Unlined, covered - 

Score = 0 

Score = 3 
Score = 3 
Score = 2 
Score = 3 

Score = 3 

blaste charac te r i s t ics  
Types a n d  quantity unknown 
process waste; thus l ike ly  radionuclides ( a c t i v i t y  i n  
heavy metals, some organics core samples) 
Sincp no information, score the mirimurn score. 
Toxicitylpersistence = 3, Quantity = 1 ,  radioactive = 1 

Targets 
See General Data  

Observed release - No 

Route charac te r i s t ics  
slope, e t c .  < 1 %  
1 y r  24 h r a i n f a l l  2 . 5  - 2.7  i n  
Distance t o  nearest surface water < 1000 f t .  
Physical s t a t e  - sludge 

Containment 
Has been f i l l e d  i n  a n d  covered e i t h e r  w i t h  a 
building (3544) or a s p h a l t  
Score minimum (as  i t  i s  only f a c t o r )  

Waste charac te r i s t ics  
(scored same as fo r  g roundwate r )  

Targets 
See General Data 

Score = 0 

Score = 0 
Score = 3 
Score = 3 
Score = 3 

Score = 1 
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Settling Basin - 3513 

Surface 

1 .  Observed releases Yes 

4. ldaste characteristics 
A. Chemical 

P C B  3.35 Kg 2 3 9 P u  

Cr 506 Kg 
Scored toxicitylpersistence for these 

Quantity 
three chemicals 

8.  Radioactive - F l o w  rate o f  WOC 
13’Cs 130 Ci 

oco 1 Ci 
OSr 20 Ci 

3. Targets 
See General Data 

Groundwater 

1. Observed Release - Yes 

4. Waste Characteristics 
Chemical - same as above 
Radioactive - quantities as above 

Score = 45 

Score = 18 
Score = 1 

Score = 3 

Score = 45 

Score = 19 
Score = 15 
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H K E  Impoundment 

Surf ace Water 

Yes 1. Observed release - Score = 45 

4. Waste characteristics 
C hein -I c a 1 

Score on basis o f  Cr, Cs (Appendix D )  
Toxicity/persistence Score = 19 
Quantity Score = 1 

Radioactive 
7 5  Ci 9OSr 
16.5 Ci 1 3 7 C s  

Surface water calculations 
Pel  ton Branch 7.24 x l o9  L/yr 

75 x 10-' x 1012/2.24 x 109 
75 x 10*/2.24 x lo9 33.48 x l o - '  = 3.35 pCi/L 
90Sr = Group I3 Score = 7 

5 .  Taruets 
See General Data 

Groundwater 

1. Observed release - yes 
4. Waste Characteristics 

Chemical - same as above 
Radioactive - see auantities above 

Score = 45 

Score = 19 
Score = 15 
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Old  Hydrofracture Basin (SWSA-5 )  

Surface Water 

1 .  Observed release - Yes Score = 45 

4 .  Waste charac te r i s t ics  
Chemical PCR’s a n d  heavy metals 
Ph  a n d  Cr > 1 l h  ( =  R Q )  
Toxicity/Persistence = 
Q u a n t i t y  = 

Score = 18 
Score = 1 

Radioactive 
13’Cs 405 C i  several others  i n  various quant i t ies  

oco 2 C i  
OSr 6 Ci Score = 7 

Groundwater 

1 .  Observed release - Yes Score = 45 

4 .  Waste Characterist ics 
Chemical - see above 
Radioactive - see above f o r  quant i t ies  

Score = 19  
Score = 1 1  
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LITR Ponds 

S II rf ace water 

1. 

?. 

3 .  

4.  

5. 

Ohserved release - No 

F a c i l i t y  slope 3% 
ly 24h rainfall 2.5-2.7 in 
Distance to nearest surface water 
< 1000 ft. Fifth Street Branch 
s 1 udge 

Con t a i nmen t 
Cover depth unknown 

Waste characteristics 
Score minimum for radioactivity 

Targets 
See General Data 

Growndwater 

1. Observed release - No 
2. Route characteristics 

Depth to aquifer < 20 f t .  
Ne t  precipitation 20-25 inches 
Permeability o f  t h e  unsaturated zone 

lo- '  - cm/s 
Physical state - sludge 

3. Containment - no liner 

4. Waste Characteristics (no documented data) 

Radioactive - process water did conta in  

Chemical - toxicity/persisterce 
quantity 

some radionuclides; thus 
some may have been left i n  
sludge; use the minimum 

5. Targets 
Use 
Distance 

Score = 0 

Score = 1 
Score = 2 

Score = 3 

Score = 3 

Score = 1 

Score = 0 

Score = 3 
Score = 3 

Score = 2 
Score = 3 

Score = 3 

Score = 0 
Score = 0 

Score = 1 

Score = 3 
Score = 0 
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White Oak Lake 

Waste Inventory - volume o f  sediment = 1.3 x lOSm3 
644 Ci 

I3’Cs - 591 Ci 
“Co - 33 Ci 
90Sr - 20 Ci 
TRU - 0.87 Ci 

Also contains heavy metals and PCBs but no estimates as to quan.tity. 

Surf ace Water 

1. Release observed Yes Score = 45 

4. Waste characteristics 
C hemi c a  1 Toxicitylpersistence Score 18 

Quantity - Estimated 
(40 CFR, App. A )  Score := 1 

, (used f low across NOD) Score = 1 
Radioactive See inventory listed above 

5. Targets 
Use - recreational use o f  Clinch River 

Groundwater 

1. Observed release - No 

2. Route Characteristics 
Depth to aquifer < 20 ft. 
Net precipitation 20 - 25 inc. 
Permeability o f  unsaturated zone 

Physical state - sludge, liquid 
lo-‘ to cm/s 

3. Containment - no liner, etc. 

4. Waste characteristics 
Chemical - same as above 
Radioactive 

5. Targets 
Use - usable but not currently used 

Score = 3 

Score = 0 

Score = 6 
Score = 3 

Score = 1 
Score = 3 

Score = 3 

Score = 19 
Score = 1 5  

Score = 3 
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ldhite Oak Creek 

Ground Water 

1. Observed release 
N o  documentat i o n  that WOC has contaminated aquifer 

Depth t o  aquifer < 20 f t .  
N e t  precipitation > 15 in. 
Perm. 10-4-10-6 
Physical state (liquid) 

2. Route characteristics 

3. Containment 
No liner, etc. 

4. Waste Characteristics 
90Sr  (4.7 Ci), 6 p C o  (2.5 C i ) ,  1 3 7 C s  (121 Ci) 
(quantities are rough estimates) 
Score based on toxicity of heavy metals and PCB 

Toxicity/persistence 
Quantity 

5 .  T a r g e t s  
Use 

Surface Water 

Yes 1. Observed release - 
4. Waste characteristics 

Chemical - same as above 
Radioactive - q u a n t i t i e s  as above 

5. Targets 
Use - recreational use o f  Clinch River 

Score = 0 

Score = 3 
Score = 3 
Score = 2 
Score = 3 

Score = 3 

Score = 11 

Score = 18 
Score = 1 

Score = 3 

Score = 45 

Score = 19 
Score = 1 

Score = 6 

\ 
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LLW L i n e  Leak S i t e s  

F o r  t h e  purpose of r a t i n g ,  t h e  L1-h l i n e  l e a k  s i t e s  were combined. The 
n a t u r e  and e x t e n t  o f  c o n t a m i n a t i o n  by hazardous chemica ls  a r e  unknown. 
Chemical sco res  were c a l c u l a t e d  on  t h e  assumption t h a t  9 O S r  i s  a 
modera te l y  t o x i c  subs tance (Sax, 1979).  R a d i o a c t i v e  sco res  were based on  
t h e  e s t i m a t e  t h a t  100 C i  o f  u n i d e n t i f i e d  a lpha -be ta  con taminan ts  a r e  
d i s t r i b u t e d  t h r o u g h o u t  t h e  v a r i o u s  s i t e s  ( M y r i c k ,  e t  a l .  1984).  

Su r face  Water 

1.  Observed r e l e a s e  - Yes 

4. Waste C h a r a c t e r i s t i c s  
Chemical T o x i c i t y l p e r s i s t e n c e ,  S r  

R a d i o a c t i v e  - Used f l o w  o f  M e l t o n  Branch 
Quant i t y  

100 C i  = t o t a l  i n v e n t o r y  

5.  Ta rge ts  
Use - R e c r e a t i o n a l  use o f  t h e  C l i n c h  R i v e r  
D i s t a n c e  > 3 m i l e s  

G r  o uii dw a t e r  

1. Observed r e l e a s e  - Yes 

4 .  Waste C h a r a c t e r i s t i c s  
Chemical - same as above 
R a d i o a c t i v e  - 100 C i ,  b e t a  ,:: t o t a l  i n v e n t o r y  

5.  T a r g e t s  
Use - u s a b l e  h u t  n o t  p r e s e n t l y  used 
D i s t a n c e  - d i s c o n t i n u i t y  ( C l i n c h  R i v e r )  

Score = 4 5  

Score = 15 
Score = 1 

Score = 7 

Score = 6 
Score = 0 

Score  = 45 

Score = 1 6  
Score = 2 1  

Score = 3 
Score = 0 
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Mercury Contaminated Areas 

Groundwater Route 

No direct evidence - analytical d a t a  
f o r  presence i n  groundwater 

Route character is t ics  
Depth o f  aquifer i n  range 0-20 f t ,  
N e t  precipitation = 20-25 in./yr. 
Permeabi 1 i t y  10-4-10-6 cm/s 
Physical s t a t e  liquid 

10 f t  

Containment - no l iner ,  e tc .  

Waste Characteristics 
T ox i c i t.y / Per s i s t e nc e 
Quantity u n k n o w n  

Targets - Groundwater use 1 
Distance 

Surf ace Water 

Release measured - Yes 
Waste character is t ics  - score as abova 

Naste Characteristics - same a s  above 

Targets 
lJse - Clinch River used fo r  recreation 
Distance t o  water intake > 3 mi. 
No threatened or endangered species 

Score = 0 

Score = 6 
Score = 2 
Score = 2 
Score = 3 

Score = 3 

Score = 18 
Score = 1 

Score = 3 
Score = 0 

Score = 45 

Score = 1 9  

Score = 6 
Score = 0 
Score = 0 



Cesium-137 Field 0800 

13’Cs t o t a l  o f  8.8 Ci applied t o  400m2 (4000 f t 2 )  
Applied t o  surface thus surface water runoff. 
No surface or groundwater monitoring. 
Soil  sampling in 1984. 

Distance t o  surface H 0 < 1000 f t  (Clinch River) Score = b 
Distance t o  ground wa z er  < 20 f t .  Score 7 6 
Endangered species < 1 mi No 
Enclosed? - approx .  10 acres--8 f t .  fence a l s o  predator g u a r d  below g r o u n d  

Containment - No - applied t o  surface Score = 3 

Flow of Clinch - ave. a t  CRM ( 1 4 . 4 )  = K-25 intake 
4620 CFS + 4.16 x 1012 L/yr 

Waste c h a r a c t e r i s t i c s  - Radioactive 
Groundwater - 8.8 x 20 = 176  = 1.76  x l o 2  p C i / L  
Surface Water 

8.8 C i T 1 O e / 4 . 1 6  x 10I2 l / y r  = 2 . 1 2  x l o - *  pCi/L 

Waste Character is t ics  - Chemical 
Scored on chemical also 
13’Cs - t o x i c i t y  = 1 

persistence = 3 

Tarpets 
Surface water - recreational use o f  Clinch River 

Distance t o  water intake > 3 m i .  
No sens i t ive  environrrient 

Groundwater 
Use - usable b u t  not current ly  used 
Distance - Discontinuity 

Score =- 7 

Score = l ( 0 )  

Score 72 

Score = 5 
Score = U 
Score = U 

Score = 3 
Score = 0 
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Other Environmental Research Areas 

Groundwater 

1. Observed Release - No 

2. Route Characteristics 
Depth to aquifer of concern < 20 ft. 
Net precipitation, 20-25 i n .  
Permeability of the unsaturated .zone 

Physical state - liquid 
l o - '  to l o 6  cm/s 

? .  Containment - no containment 
4. Waste Characteristics 

Chemic a 1 
a.  toxicity/persistence 
b .  auantity 

Waste such as leaves, litter removed 
Radioactive - the contaminated material was 

rpmoved or radioisotope has dezayed to 
neqligihle activity levels 

Surf ac P W a t e r 

1. Observed release - No 

2. Route charactersitics 
Facility slope varied, use maxirnm as 

1 yr. 24-h rainfall 2.5-2.7 inches 
Distance to nearest surface water < 1000 ft. 
P h y s i c a l  state - liquid 

conservative approach 

3. Containment - none 
4. Waste Characteristics - see groundwater pathway 

5. Targets 
Use - Recreation 
Sensitive envi. none 
Population > 3 mi. 

Score = 0 

Score = 6 
Score = 3 

Score = 2 

Score = 3 

Score = 0 

Score = 0 

Score = 0 

Score = 3 
Score = 2 
Score = b 
Score = 3 

Score = 3 

Score = 0 

Score = 6 
Score = 0 
Score = 6 
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3019 1959 E x p l o s i o n  

Groundwater 

1 .  No documented c o n t a m i n a t i o n  of  groundwater 

2.  Route c h a r a c t e r i s t i c s  
Depth t o  a q u i f e r  o f  conce rn  
Net  p r e c i p i t a t i o n  > 15 i n .  
P e r m e a b i l i t y  o f  t h e  Unsa tu ra ted  Zone l o - 4 - 1 0 - 6  cm/s 
P h y s i c a l  s t a t e  - powder or  f i n e  m a t e r i a l  

0-20 f t  

3. Containment 
No gu idance f o r  t h i s  s i t u a t i o n  - 

waste  was s t a b i l i z e d  b y  a s p h a l t  p a i n t ,  e t c .  Sco re  
t h i s  - 1 a s  i t  i s  t h e  o n l y  f a c t o r  i n  t h i s  c a t e g o r y .  

4. Waste c h a r a c t e r i s t i c s  
Chemical - t o x i c i t y / p e r s i s t c n c e  Pu 

R ad i o a c t  i ve 
quant i t y  

5. Ta rge ts  
Groundwater use  - a q u i f e r  i s  u s a b l e  b u t  n o t  p r e s e n t l y  

used 
Neares t  well i s  > 3 m i .  

S u r f  ace w a t e r  

1. No observed c o n t a m i n a t i o n  o f  s u r f a c e  w a t e r  

2 .  Route c h a r a c t e r i s t i c s  
F a c i l i t y  s l o p e  e t c .  3-5% 
1 yr 24 h r a i n f a l l  2.5-2.7 i n .  
D i s t a n c e  t o  n e a r e s t  s u r f a c e  w a t e r  

P h y s i c a l  s t a t e  - f i n e  powder o r  p a r t i c l e s  
< 1000 ft. 5 t h  S t r e e t  Branch, WOC 

3.  Containment - see groundwater 

4. Waste c h a r a c t e r i s t i c s  - see groundwater  

5. Ta rge ts  
Sur face  w a t e r  use - r e c r e a t i o n  
C l i n c h  R i v e r  w i t h i n  3 m i .  o f  f a c i l i t y  = Z ( x 3 )  
D i s t a n c e  t o  s e n s i t i v e  env i ronment  
No f e d e r a l l y  l i s t e d  endangered s p e c i e s  
Pop. s e r v e d / d i s t a n c e  
Neares t  w a t e r  i n t a k e  K - 2 5  (5 -6  mi .)  

Score = 0 

Score = 6 
Score = 3 
Score = 2 
Score = 2 

Score  = 1 

Score = l i j  

Score  = 1 
Score = 1 

Score = 3 
Score = 0 

Score = 0 

Score = 1 
Score = 2 

Score = 6 
Score  := 2 

Score = 6 

Score = 0 

Score = 0 

A i r  Route 
No documented r e l e a s e  o t h e r  t h a n  a t  t h e  t i m e  o f  t h e  e x p l o s i o n  anti 
even t h e n  i t  was c o n f i n e d  t o  t h e  imriiediate a rea .  
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Overflow o f  Oak Ridge Graphite Reactor (OGR) Canal  

Groundwater 

1 .  Observed Release - No 

2 .  Route Characteristics 
Depth t o  aquifer - u n k n o w n ,  protiably < 20 f t .  
Net precipitation 20-25 i n .  
Permeability - unknown, use l o - @  t o  cm/s 
Physical s t a t e  - l i q u i d  

3.  Containment - score as container r o  l iner  

4. Waste Characteristics - 
There was no  information as t o  nature o r  type o f  
containment 

5. Targets - same as a l l  s i t e s  

Surf ace Water 

1 .  Ohserved release - No 

2 .  Route character is t ics  
Slope - 5 4 %  
1-yr. 24 h r a i n f a l l  
Distance < 1000 f t .  
1 iquid 

3 a n d  4 Same as  f o r  groundwater 

Score = 0 

Score = 6 
Score = 3 
Score = 3 
Score = 3 

Score = 3 

Score = 0 

Score = 3 

Score = 0 

Score = 3 
Score = 2 
Score = 6 
Score = 3 

5. Targets Score = 6 
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R u p t u r e  of the  Oak Ridge Research Reactor Decay T a n k  

G r ou rid w a t e r 

1 .  Ohserved r e l ease  - No Score 2 0 

2 .  Route c h a r a c t e r i s t i c s  
Same as  f o r  OGR canal ,  t he  reac tors  are  adjacent Score = 1 4  

3,  4,  a n d  5 .  Scores the  s a r w  as  f o r  OGR. No information 
c o u l d  tie f o u n d  as t o  t he  nature a n d  quant i ty  
o f  material  leaked o u t .  

Surface Water 

Scoring same as  f o r  OGR 
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C.3 WORKSHEETS 





C.3.1 Solid Waste Storage Areas 
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SWSA-1 
Facility name: 

t o c a t i  on L a t  . 35.92352 Long. 84 .31  598 

€PA Region: IV, A t l a n t a  

Person(s) i n  charge of  the facility: 

Name of Reviewer: F .  K .  Edwards Date: 1-1  5-86 

General description o f  the facility: 

(For example: 
hazardous substances; i o c a t i o n  of t he  facility; contamination r o u t e  of major 
concern; types of i n f o r m a t i o n  needed f u r  rating; agency ac t ion ,  etc.) 

l a n d f i l l ,  surface impoundment, pi l e ,  container; types of 

SWSA-1 i s  l o c a t e d  i n  Be the l  V a l l e y  a t  the s o u t h w e s t  edoe o f  the main l a b o r a t o r y  

coRplex and a p p r o x i m a t e l y  25 fee t  from klh-te Oak Creek. There a r e  no a c c u r a t e  

r e c o r d s  a s  t o  the n a t u r e  o f  s o l i d  w a s t e  b u r i e d ,  b u t  e s t i m a t e s  i n d i c a t e  t h a t  i t  

c o n t a i n s  a p p r o x i m a t e l y  1 . 6  x IO3 c u b i c  merers and 4 x 10 

u n i d e n t i f i e d  s o l i d  r a d i o a c t i v e  w a s t e .  Lenchino  o f  r a d i o n u c l i d e s  i n  the  o rcundwate r  

and s u b s e q u e n t  d i s c h a r g e  i n t o  White Oak C*-eek a r e  m a j o r  c o n c e r n s .  

3 Ci o f  l ow- leve l  

Scores: S,y = 4 . 4  (sgw = 6 . 1  ssw -- -- 4 . 6  Sa - - 0  1 
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SWSA 1 
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Ground Water Route Work Sheet 

Assigned Value Multi- Max. Ref, 
Rating factor (Circle One) plier Score (Section) 

a Observed Release 0 1 45 4s 3-1 

I f  Observed Release is Given a Value of 45, Proceed to Line a 
If Observed Release is Given a Vahe of 0, Proceed ta Line 121 

121 Route Characteristics 
Depth to Aquifer of 0 1 2 3  2 
Concern 

Net Precipitation 0 1 2 3  1 
Permeability of the 0 1 2 3  1 

Physical State 0 1 2 3  1 
Unsaturated Zone 

Total Route Characteristics Score 

3 Containment 0 1 2 3  3 
TJ Waste Characteristics 

Chemi ca I 
' 0 ,  3 6 9 12 14 18 1 0 

0 a. Toxicity/ Persistence 'd, 

Hazardous Waste \.--e 0 , 1 2 3 4 5 6 7 8  1 
Quantity 

Radioactive 
b. 1 Maximum Observed 0 1 3 7 11 75 21 26 1 
b. 2 Maximum Potential 0 1 3 7 11 15 21 ,26' 1 26 

3.2 
6 

3 
3 

3 

3 } 3.3 

3.4 

18 
8 

26 
26 

- e  

I 

4a. I 26 fatal Waste Characteristics Score 0 
(Largest of ad, b l  or b2) 4b. 26 

3.5 
Ground Water Use 0 4  2 3  3 3 9 

TJ ~ a r g e t i  

1 0 40 
12 16 18 20 
24 30 32 35 40 

Distance to Nearsn 
Well /Population 
Served 

i 
49 i Total targets Score 3 - - - -  - I 3 I f  Line 111 is 45, Multiply 111 X X 151 

if  Line T;1 iso, ~ u t t i p ~ y  x x x ' 

Chemical 
57,330 

3 Oivide Line by 57,330 and Multiply by 100 
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I It Observed Release is Given a Valva of 45, Proceed to Line 

4.2 
3 

3 
6 

Water 
Physical State 8 1 2 3  1 a 

4.4 

Toxicity I Persistence . 0 3 6 9 12 I 5  as 1 18 
HaZardQU Waste! < Q 1 2 3 4 5 6 7 8  1 8 

Quantity 

b. 1 Maximum Obsewed 0 1 3 7 11 15 21 96 1 26 
b. 2  ax^^^^ Potentia! a 1 3 7 11' 15 21 26 

151 Targets 4.5 
Surface Water Use 6 1.223 3 6 9 

0 

0 

2 0 6 

1 0 40 

c-45 



... 

Multi- Assigned Value 
(Circle One) pliet "Ore Rating Factor 

45 1 0 

Max. Ref. 
Score ' (section) 

45 5.1 

Waste Characteristics 
a. Chemical 

Reactivity and 
Incompatibility 
To xi ci ty 
Hazardous Waste 

Quantity 
b. Radioactive 

- 
- 2a. 

2b. 
Total Waste Characteristics Score 

0 1 2 3  1 

20 

0 1 2 3  3 

0 1 2 3 4 5 6 7 8  1 '  

Total Targets; Score 

5.2 

39 

3 

Chemical 

Radioactive 
XI Multiply x x 

9 
8 

. 35,100 
0 

0 2 5 8 12 16 20 1 20 

4 Targets 
0 9 12 15 18 

2'1 24 27 30 
0 1 2 3  

Population Within 

Distance to  Sensitive 
&Mile Radius 

Environment 
Land Use 0 1 2 3  

5.3 
30 

6 

3 

4 Divide Line by 35,100 and Multiply by 100 s '=o a s; = 0 
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SWSA 1 

Direct Evidence 8 3 1 3 
8 1 2 3  1 3 
0 1 2 3  1 3 

In cam pa ti bi I ity 0 1 2 3  1 3 
Su bt ota I 12 

Ha za rdaus Waste 8 1 2 3 4 5 6 7 8 1  8 
b. Radioactive 0 1 2 3 5 6 8  1 8 

Targets 
Distance to Nearest 

Populaticm 
Distanee to Nearest 

Building 
Distance t o  Sensitive 
Environment 
and Use 
spulation Within 
2-Mile Radius 

Buildings Within 
2-Mile Radius 

0 1 2 3 4 5  

0 1 2 3  

0 1 2 3  
9 1 2 3  

6 1 2 3 4 5  

0 1 2 3 4 5  

5 

3 

3 
3 

§ 

5 

7.3 

Total Targets Score I 
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SWSA-1 
4 

Direct Contact Work Sheet 

Assigned Value Multi- Max. Ref. 
(Circle One) plier Score (Section) Score Rating Factor 

7-J Observed Release $7 45 1 45 8.1 0 

if Line i s  45, Proceed to Line 

if Line a is0,ProceedtoLine @ 
0 1 2 1 3  1 3 3 8.2 

0 ;  15 1 15 8.3 

* .A 

4 Accessibility 

TJ Containment 0 -, 

Waste aaracteristics 8.4 
a. Chemical Toxicity _I 0 1 2 3  5 a. 0 1s 
b. Radioactive 0 1 2 4  1 b. 6 15 

6 I 9 12 15 . -, 

Total Waste Characteristics Score 15 - 

4 Targets 
Population Within a 

Distance to a 
0 1 2  3 1 4  

\-,, 
1-Mile Radius 

Critical Habitat 0 1 2 3  
_c 

5 4 1 6  20 

4 0 12 

8.5 

-~ ~ 

fatal targets Score 
1 1 6  I 32 I 

I I I 

0 

If tine i s  0, Multiply 121 X 1.71 X X Radioactive 0 

Chemica I 4 If tine I_L] k45,Multiply X X . 21,600 

0 - 0  a Oivide tine by 21,600 and Multiply by 100 s& = SLC - 
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-.11_ 

SWSA-2 (4003) F a c i l i t y  name: -. 

-_._.I..- 
Lat. Y .92973 Long. 84.31 41 2 -- Locat i on : 

EPA Region: -..._.̂ _ -_ l___l- -I_._. 
IV,  Atlanta  

Pe r son( s )  in charge o f  t h e  f a c i l i t y :  I-_- 

1-15-86 Date: F.K. Edwards Name o f  Reviewer: 

General d e s c r i p t . i o n  of t h e  f a c i l i t y :  

(For  example:  l a n d f i l l ,  su r f ace  impound>-?nt, p i l e ,  c o n t a i n e r ;  types of 
hazardous s u h s t a f i m o c a t i o n  of t he  f a c i l i t y ;  c o n t m i n a t i o n  rou te  of  major  
concern; types o f  information needed f o r  r a t i n g ;  agnncy a c t i o n ,  e t c . )  

SWSA-2 i s  loca ted  on the  lower ha l f  o f  a h i l l  j u s t  no r theas t  o f  the main  
~ 

l abora tory  complex. Records concerning the types and q u a n t i t i e s  o f  waste 

s to red  were not  ava i l ab le .  Estimates placed the quan t i ty  of 4 x 10 C i .  All 
-. ...__I_- 

3 

..... 

buried waste and contaminated s o i l  was exhumed and buried a t  SWSA-3. Analysis 

o f  s o i l  and groundwater samples in  1977 gave no i nd ica t ion  of  r a d i o a c t i v i t y  

above background l e v e l s .  
.- 
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SWSA-2 

Groundwater Route Score (Sgw) 

Surface Water Route Score (SSJ 

WORKSHEET FOR COMPUTING SM 
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SWSA 2 

Depth to Aquifer of 0 1 2 3  

Net Precipitation 0 1 2 3  
~~~~~a~~~~~~ of the 0 1 2 3  

URsatMi+ated Zone 

Total Route Characteristics Score 

8 1 2 3  

8 3 6 9 12 14 18 
Hazardous Waste 0 1 2 3 4 5 6 7 8  1 

b. 1 Maximum Observed a 1 a 7 11 15 a1 26, 

0 1 3 7 11 15 24 26 

a4 30 32 35 40 
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SWSA 2 

Surface Water Route Work Sheet 

Assigned Value Multi- Max. Ref. 
Rating Factor (Circle One) plier Score (Section) '<ore 

4s 4.1 , \  a Observed Release 0 LJ 45, 1 45 

If Observed Release is  Given a Value of 45, Proceed to Line 

If Observed Release is Given a Value of 0, Proceed to tine 

a Route Characteristics 4.2 
Facility Slope and Intervening 0 1 2 3 1 3 

1-yt. 24-hr. Rainfall 0 1 2 3  1 3 

Physical State 0 1 2 3  1 3 

Terrain 

DistancetoNearestSurface 0 1 2 3 2 6 
Water 

Total Route Characteristics Score 15 

Containment 0 1 2 3  1 3 4.3 

3 Waste Characteristics 1.4 

Toxicity/ Persistence ' 0 13/ 6 9 12 15 18 1 3 18 
0 ~ ~ 1 ,  2 3 4 5 6 7 8 1 1 8 Hazardous Waste 

a. Chemical 

I 

Quantity 
b. Radioactive 

b. 1 Maximum Observed 0 1 3 7 11 15 21 26 1 26 
b. 2 Maximum Potential 8 , l '  4 3 7 1 1  15 2f 26 1 1. 26 

26 
Total Waste Characteristics Score 4a. 4 

Largest of 4a, b l  or b2 4b. 1 

4 Targets 4.5 
Surface Water Use 0 l ( 2  3 3 6 9 

( 0  1 - 2  3 2 0 6 

(0 4 6 8 10 1 0 40 
ii 16 18 20 

24 30 32 35 40 

L- 
Distance t o  Sensitive 
Environment 

to Water Intake 
Downstream 

3 Divide Line a by 64,350 and i\rlutiply by 100 Sfw = .4 s:,,, 1 . 6  
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SWSA 2 

I 

Rating Factor 
Assigned Value 

(Circle One) 

Date and Location: 

$ a n  pl i ng Protocol : 

If  bine . 
If Line is 45, Then Proceed ts Line a. is 0, t h e  Sa 3 0. Enter on Line 

.____ ....I_ 

-5-J Waste Characteristics 
a. Chernieal 

Reactivity and 8 1 2 3  1 

Ysxic i ty $ 3 1 2 3  3 
Incompatibility 

Hazardaus Waste Q 1 2 3 4 5 5 7 8  1 

b. Radioactive 6 2 5 8 12 16 20 1 
Quantity 

5.2 

3 

9 
8 

zia 

TJ Targets 5.3 
0 9 12 95 18 1 30 

21 24 27 38 
a 1 2 3  a 6 

Population Within 

Distance t o  Sensitive 

hand Use 0 1 2 3  I 3 

} 4-Mile Radius 

Environment 

il Mult iply x x 

S'T 0 s: z 0 Divide Line by 35,100 and Multiply by 100 a. 
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SWSA 2 

Direct Evidence 
0 1 2 3  
0 1 2 3  
0 1 2 3  

Hazardous Waste 0 1 2 3 4 5 6 7 8  1 
b. Radioactive . 0 1 2 3 5 6 8  

2a + Subtotai,Zb + Subtotal 

Oinance to Nearest 

Distance to  Nearest 

Distance to  Sensitive 

0 1 2 3 4 5  

0 1 2 3  

Environment 0 1 2 3  
0 1 2 3  

Population Within 
2-Mile Radius 0 6 2 3 4 5  

0 1 2 3 4 5  
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SWSA' 2 

--- 

If Line is 45, Proceed t~ kine 141 
If Line r;l is 0, Proceed ta bine 1;1 
Accessibility Q 1 2 8  . _. 

TJ containment 0 1s 

.- 

P l P  

a. Chemical Toxicity a i ~g] 5 a. 
0 1 2 4  1 b. b. Radioactive 

@ 9 12 15 

Total Waste  Characteristics Score 
4a. 
4b. 

jJ Targets 
Population Within a 

%Mile Radius 

Critical Plabitat 
Distance to a 

p 1 2 3 4 5  4 

4 

15 
6 

3 8.2 

15 8.3 
-I.._-- 

8.4 
15 
15 

8.5 

16 20 

0 12 

3 If Line a is 45, Multiply X X 

I f  bine a is0, Multiply a X a X 

3 Divide Line by 21,6QO and Multiply by 1QO S"0C = 0 S'O@ = 0 
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SWSA-3 ( 7  001 ) F a c i l i t y  name: 

Lat.  35.91 878 Long. 84.33035 
Location : 

IV,  At lanta  EPA Region: 

Pe r son( s )  i n  charge of the f a c i l i t y :  

Name of Reviewer: F. K .  Edwards Date: 1-1 5-86 

General d e s c r i p t i o n  o f  t he  f a c i l i t y :  

(For  example: l a n d f i l l ,  su r f ace  impoundment, p i l e ,  c c - t a i n e r ;  types  o f  
hazardous substances;  l oca t ion  of t h e  f a c i l i t y ;  conta- ’na t ion  route of major 
concern; types of information needed for r a t i n g ;  ag?nty a c t i o n ,  e tc . )  

SWSA-3 i s  a l a n d f i l l  used f o r  the s to rage  o f  low-level s o l i d  r a d i o a c t i v i t y  

waste. 

Estimates place the  quan t i ty  a t  2 x 10 

es t imates  a s  to  the quan t i ty  o f  uranium buried a r e  ava i l ab le .  

No documentation o f  the type and q u a n t i t i e s  of radionucl ides  e x i s t s .  

4 4 
cubic meters and 5 x 10 Ci. No 

Surface water 

contamination by discharge o f  contaminated groundwater i n t o  Raccoon Creek 
- -~~ 

and the Northwest Tributary o f  White Oak Creek. 

O I  - 6.1 10.9 sa = 
Scores:  Spl = 7.2 ( S g w  - ssw = 

... 
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SWSA 3 

Groundwatet Route Scsre ( S p l  

Surface \Mater ~ocrte Scare (S,,.,) 

Air Route Seere (93 
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SWSA 3 

Ground Water Route Work Sheet 

If Observed Release is Given a Value of 45, Proceed to t h e  

If Observed Release is Given a Value of 0. Proceed to l ine 121 
3.2 

Depth to Aquifer of 0 1 2 3  2 6 

Net Precipitation 0 1 2 3  1 3 
Permeability of the 6 1 2 3  1 3 

Unsaturated Zone 

Total Route Characteristics Score 

a Waste Characteristics 3.4 

Hazardous Waste 0 1 2 3  4 5 6  7 @ 1  8 8 

Chemical 
a. Toxicity I Persistence 0 3 6 9 1 2 1 4 @  1 18 18 

Quantity 
Radioactive 

b. 1 Maximum Observed 0 1 3 7 11 15 21 26 1 26 
25 b. 2 Maximum Potential 0 1 3 7 11 15 2 1 @  1 2 6. 

26 
Total Waste Characteristics Score 48. 26 - 

[Largest of 4a. bt cu b2) 4b. 26  I 

Targets 
Ground Water Use 0 @ 2  3 
Distance to Nearest @ 4  6 8 1 0  

Served 24 30 32 35 40 
Well I Population 12 16 i a  20 

3 3 
1 0 

3.5 
9 

40 

If Line irO,Multiply X 131 X 141 X 
- -  [a Divide Line by 57.330 and Multiply by 100 
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SWSA 3 
p" 

5urface water  asute Work Sheet I 
Assigned Value 

If ~bserved  Release i s  Given a Value of 45, Proceed ts bine 

i s  Given a Value af 0, Proceed ta Line 

4.2 
Facility Slope and Intervening 0 1 2 3 1 3 

I -y r .  24-hr. Rainfall  a 1 2 3  1 3 
a i s t a i l c e t o N e a r e ~ t S u ~ a c e  8 1 2 3 2 6 

1 3 

0 1 2 3  1 1  1 3 1 4 . 3  
I I I a Waste Characteristics 4.4 

Toxicity I Persistence 0 3 6 9 1 2 1 5 @  1 18 18 
Hazardous Wastt? Q 1 2 3 4 5 6 7 @ 1  8 8 

b.ZMaxirnurnPotentia1 0 1 3 7 11 @ 2 1  26 1 15  26 

a. Chemical 

Quantity 
b. Wadisactive 

b. 1 Maximum Observed 0 1 3 7 11 1 5  21 26 1 26 

Targets 
Surface Water Use 
Distance to Sensitive 

4.5 
3 6 9 
2 0 6 

Environment 

ta Water Intake 
24 30 32 35 40 aswn$tream 

1 0 40 
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SWSA 3 

Air Route Work Sheet 

Observed Release 

Date and Location: 

Sampling Protocol: 

I f  Line i s  0,the Sa SO. Enteron Line B. 
If Line i s  45, Then Proceed to Line . 

TJ Waste characteristics 
a. Chemical 

React ivi ty  a n d  
lncam pa ti bi 1 i t y  

Toxicity 
Waxardous Waste 

Q u a n t i t y  
b. Radioactive 

0 1 2 3  1 

0 1 2 3  3 

0 1 2 3 4 5 6 7 8  1 

5.2 

1 0 2 5 8 12 16 20 20 

t 
20 

2a. 
2b. 

Total Waste Characteristics Score 

5.3 3 Targets 
0 9 12 15 18 1 30 

21 24 27 30 
2 6 0 1 2 3  

Population Within 

Distance to  Sensitive 
4-Mile Radius 

Environment 
Land Use 0 1 2 3  1 3 

A Divide Line by 35.100 and Multiply b y  100 si= os: = 0 
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SWSA 3 

I 

a Waste Characteristics 7.2 
Direct Evidence 8 3 1 3 
ignitabi!ky 0 1 2 3  1 3 
Readiwity 0 1 2 3  1 3 

Incompatibility 8 1 2 3  1 3 
Su btota I 12 

Hazardous Waste 9 1 2 3 4 5 6 7 8 1  8 
a. Chemical 

b. Radioactive Q l f 3 5 6 8  1 a 

7.3 
Distance t o  Nearest 

Population 0 1 2 3 4 5  1 5 

Distance to Nearest 

Distance ta  Sensitive 
Environment 0 1 2 3  

Land Use 8 1 4 3  
~ ~ ~ ~ l a t i o ~  Within 

Buildings Within 

Building 0 1 2 3  

2-Mile Radius 0 1 2 3 4 5  

2 -Mh Radius 8 1 2 3 4 5  

1 

1 
1 

1 

1 

3 

3 

3 

5 

5 

0 s;E - - 0 s& = a by 1,440 and Multiply by 108 
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SMSA 3 e 

Direct Contact Work Sheet 

is 0, Proceed to Line 

8.4 Waste Characteristics 
a. Chemical Toxicity 0 1 2 @  5 a. 15 15 

0 1 2 4  1 b. 1s 
6 b. Radioactive n 6 9 12 15 

L' 

15 4a. 1s 
'4b. 6 Total Waste Characteristics Score 

Targets 
Population Within a 

Distance to  a 
l-Mile Radius 

Critical Habitat 

0 1 2  3 @ 5  

8.5 

4 

4 

16 

0 12 

Oivide Line by 21,600 and Multiply by 100 
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I...._---- _ _ _ _  I -. 
F a c i l i t y  name: SWSA-4 (7800) 

-- 
L a t .  35.91586 Long 84.31989 

_ _ ~ . _ _ _ - - .  ______ L a c a t  i on : 

EPA Region: I V ,  A t l a n t a  

Perso r i ( s )  i n  cha rge  of t h e  f a c i l i t y :  II__ 

Date: 1-1 5-36 
____I_ 

F. K. Edwards ~ . _  Name o f  Rev i ewer : 

Genera l  d e s c r i p t i o n  of t h e  f a c i l i t y :  

( F o r  example: l a n d f i l l  s u r f a c e  impoundment, p i l e ?  c o n t a i n e r ;  t ypes  o f  
hazardous subs tances ;  locat ior-1 o f  t h e  f a c i l i t y ;  c o n t a , n i n a t i o n  r o u t e  o f  m a j o r  
concern ;  types o f  i n f o r r n a t i c r  r l p e i e d  f o r  r a t i n g ;  agency a c t i o n ,  e t c . )  

SWSA-4 i s  l o c a t e d  i n  Me l ton  Valley a p p r o x i m a t e l y  o n e - h a l f  m i l e  southwest  o f  

4 t h e  main ORNL complex. 

1 . 1  x 10  C i  o f  r a d i o a c t i v i t y  were s t o r e d .  Uranium d i sposed  i n  auger  h o l e s  

Approx ima te l y  5.7 x 10 c u b i c  meters  o f  waste c o n t a i n i i - f g  
-I____._ _...... 

5 

b u t  q u a n t i t y  i s  unknown. I t  i s  a source  o f  con ta i i i i na t i on  o f  Nh i - te  Oak Creek 

through s u r f a c e  r u n o f f  ( b a t h t u b b i n g  o f  some t r e n c h e s )  and groundwater d j  scharge. 

' O S r  i s  t h e  m a j o r  con taminan t .  
..I._̂  - ~ 
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SWSA ' 

Groundwater Route Score (Sgw) 

Surface Water Route Score (SJ 

Air Route Score (SJ 

JS2 + S:w f S t  1 1.73 = I 

PW S,, - 

S sa 

-7 -1 10.91 119.01 

WORKSHEET FOR COMPUTING SM 
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SWSA 4 

I Ground Water Rsute Work %ket?t 

0, Proceed to Line 
-I 

aute Characteristics; 
Depth to Aquifer af 0 1 2 3  

3.2 
2 6 

Concern 
Net Precipitation a i 2 3  
Permeability of the 0 1 2 3  

t 3 
1 3 

Unsaturated Zone 
a i 2 3  

0 1 2 3  

WasteCharaateristicr 

a. Toxicity I Persistence 0 3 6 9 1 2 1 4 @  1 18 18 
Hazardam Waste 0 1 2  3 4 5 6  7 @ 1  8 8 

b. 1 Maximum Observed 8 1 3 7 11 15 21 
b. 2 Maximum Potential 0 1 3 7 11 15 21 

Ground Water Use 
Distance to Nearest 

12 116 78 50 

24 3Q 32 35 40 

10 Divide Line a by 57,330 and Multiply by 100 
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SWSA 4 

if Observed Release i s  Given a Value of 45, Proceed to Line 

Route Characteristics 
Facility Slope and In te rven ing  0 1 2 3 

1-yr, 24-hr. Rainfal l  0 1 2 3  
OjstancetoNearestSurface 0 1 2 3 

0 1 2 3  

Total Route Characte-istics Score 

( 3 1 2 3  

Toxicity / Persistence ’ 0 3 6 9 1 2 5 S @  
Hazardous W a n  0 1 2  3 4 5 6 7@1 

b. Radioactive 
b. 1 Maximum Observed 
b. 2 Maximum Potent ia l  0 1 3 7 11 1 5  

Largest of 42, b’i or b2 

Surface Water  Use 
Distance t o  Sensitive 

Environment 

to W a t e r  Intake 
Downs t ream 

12 16 18 20 
24 30 32 35 40 

Total Targets Score 

by 64.350 and ?dt,itiply by 100 
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SWSA 4 

Dats and Location: 

45 

Sampling Protocol: 
I_ 

I f  Line 

~f Line [1;_s is 45,  hen Proceed to Line 

i s  0, the Sa 0. Enter on Line @ . 
L q  . 

hJ Waste Characteristics 
a. Chemical 

Reactivity and 

Toxicity 
Incompatibility 

0 1 2 . 3  1 

0 1 5 3  3 
Ha ra rdous Waste o i 2 3 4 5 5 ~ a  1 
Q M a titi d y 

b. Radioactive 0 2 fi 8 12 15 20 1 

5.2 

3 

20 

Targets 
Population Within 

4-Mile Radius 
0 9 12 15 18 } 29 24 27 30 

1 30 
5.3 

Distance to Sensitive 6 1 2 3  2 6 I 
Environment 

Land Use 6 1 2 3  1 3 

I 

Total Targets Score 

3 Divide Line by 35,100 and Multiply by 100 

I -  
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SWSA 4 

Direct Evidence 
0 1 2 3  
0 1 2 3  
0 1 2 3  

Hazardous Waste 0 1 2 3 4 5 6 7 8 1  
b. Radiaactive 0 1 2 3 5 6 8  

7.3 
Distance to  Nearest 

Dirta n ce to Fi i! a re s: 

Oistance t o  Sensitive 

0 1 2 3 4 5  1 S 

0 1 2 3  1 3 

En v i  run men t 0 1 2 3  1 3 

0 1 2 3  
Population Within 

Buildings Within 
2-MiIe Radius 0 1 2 3 4 5  

2-FJtile Radius J 1 2 3 4 5  1 5 

tvtultiply x x r;l 

by 1,440 and d'\nultiply by 100 . .  
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II 4 Waste Characteristics 
a. Chemical Toxicity 
b. Radioactive 

8.4 
5 a. 1 5  15 
1 b. 6 1 5  

Total Waste Characteristics Scare 
~~ 

4 Targets 
~ o p u l a t i o n  Within a 

Distance t~ a 
1-Mile Radius 

Critical Habitat 

8.5 

0 1 2  % @ 5  

@ 1 2  3 

4 16 za 

4 0 1 2  
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F a c i l i t y  name: SWSA-5 (7802) 

Location: L a t .  35.91401 Long. 134.31295 

EPA Region: I V ,  Atlanta 

Personjs) i n  charge o f  t h e  f a c i l i t y :  

Narne of Reviewer: F. K .  Edwards Date: 1-15-86 

General description o f  the  f a c i l i t y :  

(For example: l a n d f i l l ,  surface impoundment, p i l e ,  container;  types of 
hazardous substances; Tocation of t he  f a c i l i t y ;  contamination r o u t e  o f  major 
concern; types o f  information needed f o r  ra t ing ;  agency ac t ion ,  e t c . )  

SWSA-5 consis ts  of two sect ions,  SWSA-5 north and SWSA-5 s o u t h .  

Melton Valley and surface water runoff and groundwater discharge i s  i n t o  White Oak 

I t  i s  located i n  

~ 

Creek and Melton Branch. Low-level so l - id  radioactive waste i s  s tored ;  TRU waste 

i s  stored i n  re t r ievable  manner. 
- 

Approximately 9.1 x l o 4  cubic meters of  low- 

5 

H in to  nearby surface streams. 

level so l id  radioactive waste containing 2 . 1  x 10 C i  i s  s tored.  Several seeps 

discharge "Sr and 3 

1 - 0  Sa - - 7 . 2  (Sgw = 6 .1  ssw - - 10.9 Scores: SH - 
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r I 
SWSA 5 

Air Route Score {SA 
I I 

155.7 v/A 
L 

L 
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SWSA 5 

Ground Water Route Work Sheet 

111 Observed Release 0 @ 
1 

If Observed Release is Given a Value of 45, Proceed to L:ne 

If Observed Release is  Given a Value of 0, Proceed to hirie 

Route Characteristics 
Depth to Aquifer of 

3.2 
0 1 2 3  2 6 

Concern 
Net Precipitation 0 1 2 3  1 3 

Permeability of the 0 1 2 3  1 3 

Physical State 0 1 2 3  1 3 
Unsaturated Zone 

YJ Containment 0 1 2 3  

UJ Waste Characteristics 3.4 

a. Toxicity / Persistence 0 3 ti 9 1 2 7 4 @  18 18 
Chemical 

1 
0 1 2  3 4 5 6 7 @ 1  a 8 Hazardous Waste 

Quantity 
Radioactive 

b. 1 Maximum Observed 0 1 3 7 11 'IS 21 26 1 26 
b. 2 Maximum Potential 0 1 3 7 11 'IS 21@ 1 26 26 

26 

c 

26 
(Largest of 4a. b1 or b2) ab. 26 

Total Waste Characteristics Score 4a. 

7J targets 3.5 
3 3 9 
1 0 40 

Ground Water Use 
Distance to Nearest 
Well I Population 
Served 24 30 32 35 40 

I 

I I 
49 i Total Targets Score 3 

I 

i Chemical 3510 

Radioactive 351 0 
57,330 

~ i f l i n e  ttj is45, Multiply a x r;;l x 
If Line a is0,Multiply X 1_3_] X x 

3 Oivide tine by 57,330 and Multiply by 100 
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if observed Release is Given a Value  af 45, Proceed t8  Line 

Route Chiaraaeristics 4.2 

Facility slope and Intervening 0 1 2 3 1 3 

1-yr. 2a-hr.  Rainfall 0 1 2 3  1 3 

DizPansetsNeapesSSblrface 0 1 2 3 z 6 

0 1 2 3  1 3 

fatal Route Characteristics Score 

0 1 2 3  

@ Waste Characteristics 
a. Chemical 

1 18 18 
8 8 

Toxicity / Persistence 0 3 6 9 1 2 1 5 @  
Hazardous Waste Q 1 2  3 4 5 6 7 @ 1  

Quantity 
b. Radioactbe 

b. 1 Maximum Observed 0 1 3 7 11 1% 21 26 1 26 

b. 2 Maximum Pate 

racteristics Score 

Targets 4.5 
Surface Water Use 0 1 @ 3  3 6 9 
Distance ta Sensitive GJ1 

2 0 6 

ERWiKlRfi’lefd 
Population Sewed I 1 0 40 

12 16 18 a0 

24 30 32 35 40 

I f 

Total Targets Score 

to Water Sntake 
Dawn sarea rn 

Divide Line 161 by 64.350 and ?,lbitiply by 100 S’ JW -8.81 §fw10.9 l  
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SWSA 5 

Observed Release 

i s  0, the Sa 2 0. Enter on Line 

TJ Waste Characteristics 
a. Chemical 

Reactivity and 
lncom pa tibi I ity 

Toxicity 
Hazardous Waste 

Quantity 
b. Radioactive 

0 1 2 3  1 

0 3 2 3  3 
0 1 2 3 4 5 6 7 8  1 '  

0 2 5 8 12 16 20 1 

5.2 

3 

9 
8 

29 

Total Waste Characteristics Score 

4 Kargets 
Population Within 

Q-Mile Radius 

Environment 
Distance t o  Sensitive 

Land Use 

0 9 12 15 18 
21 24 27 30 
0 1 2 3  

1 

2 

30 

fi 

0 1 2 3  I 3 

Multiply x r;l x 

51 Divide Line by 35,100 and Multiply by 100 s;= 0 s; = 0 
1 
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SWSA 5 

Direct Contact Work Sheet 

Rating Factor 
Assigned Value 

(Circle One) 
I I I I 

fl Observed Release 4s 1 a 45 8.1 - 1 

~f Line is 45, Proceed to  Line ]41 
if Line is 0, Proceed t o  ~ i n e  Iz] 

I I 

Accessibility 0 1 2 @  ' 1 3  I I 
r *  3 Containment 

3 Waste aaracteristics 
a. Chemical Toxicity 
b. Radioactive 

0 1 2 @  
0 1 2 4  

9 12 15 

8.4 
5 a. 1 5  
I b. 6 

15 
1s 

4a. 15  
Total Waste Characteristics Score 15  . 

'4b. 6 

Targets 
Population Within a 

Oistance to  a 
I-Mile  Radius 

Critical Habitat 

8.5 

0 1 2  3 @ S  

@ l 2  3 

20 

4 0 12 

16 

Total Targets Score 16 32 

21,600 
Ra di aa ctiv e 

If tine 

If Line a is0, Multiply X X X 

is45, Multiply X X 

Divide Line by 21.600 and Multiply by 100 Sbc = os;, - 0  - 
- 

C-76 



-.. ....1_1 

F a c i l i t y  name: SWSA-5 ( 7 8 2 2 )  

Location: __ Lat . 34.90360 Long. -- 84.32562 I.._._ .........- - 

__ E P A  Region: IV,  Atlanta  

Pe r son( s )  in charge of t h e  f a c i l i t y :  --..1 _._ .._ 

-- -I__)- 

F.  K. Edwards Date: 1-15-86 
-.-. _ . ~  -.-- Name of Reviewer: 

General desc r ip t ion  of t h e  f a c i l i t y :  

(For  example: 
hazardous substances;  Tocation o f  t h e  f a c i l i t y ;  contaminat ion  rou te  of major  
concern; types of information needed f o r  r a t i n g ;  agency a c t i o n ,  c tc . )  

l a n d f i l l ,  su r f ace  impoundment, p i l e ,  conta iner ;  t ypes  of 

SWSA-6 i s  loca ted  i n  Melton Valley irrlrnediately northwest o f  lclhite O a k  Lake.  
__. 4 Approximately 2 . 2  x 10 

containing 2 . 5  x l o 5  Ci of a c t i v i t y  i s  buried.  

auger holes i s  unknown. 

cubic meters o f  s o l i d  low-level rad ioac t ive  waste 

Quantity o f  uranium i n  - ..... -. I_ 

Surface water runoff a n d  groundwater discharge i n t o  
.... _--I. __- 

White Oak Lake a r e  the  major concerns.  

7 . 2  (sgw = 6.1 s s w  10.9 Sa = o Scores: SN = 

SFE = 0 

SQC 0 
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SWSA 6 

Groundwater Route Score (Sgw) 

Surface Water Route Score IS,,) 

Air Route Score (SA 

WORKSHEET FOR COILlPUTlNC SM 

C - I C ,  



SWSA 6 

I I I 1 L 

I I I 
-I__ 

0 

If ~ b s e r v e d  Release is  ~ i v e n  a value of 0, ~roceed t o  bine -.- _._. 
'5-J ~~~t~ Characteristics 3.2 

Depth ta Aquifer af 0 1 2 3  2 6 

Net Precipitat ion 0 1 2 3  1 3 
Permeabil i ty of the 0 1 2 3  1 3 

Concern 

Unsaturated Zone 
0 1 2 3  1 a 

.._._..- Physical State 

( 3 1 2 3  

3 Waste Chamcteristiu 3 4  
Chemical 

18 18 
0 9 2 3 4 5 6 7 8  1 8 8 o r  a. Taxic i t y /  Persistence 0 3 6 9 12l4@ 

Hazardous Waste  
Quantity 

Radioactive 
b. 1 Maximum Qbsemed Q 1 3 T 1 1  15 21 26 1 26 
b. 2 Maximum Potent ia l  0 1 3 7 1 1  IS 21 66) 1 26 26 

Tatal Waste Characteristics Score 

7J Targets 3.5 
Ground Water Use 3 3 9 

1 0 40 
1% 16 18 20 

24 30 32 35 48 

Distance to Nearest 
Well /Papulation 
Senred 

Divide Line by 57,330 and Mult iply by 100 
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Surface Water Raute Work Sheet 

Assigned Value 
Rating Fador {Circle One) 

1 

4s 4.1 r;l Observed Releare 0 @ 45 - 
i f  Observed Release i s  Given a Value of 45, Proceed to Line 

I f  Observed Re!ease i s  Given a Value of 0, Proceed to Cirx 

141 

3 Route Characteristics 4.2 
Facility Slope and intervening 0 1 2 3 1 3 

I-yr.  24-hr. Rainfall 0 1 2 3  1 3 
Terrain 

0is:ancetoNearestSurface 0 1 2 3 2 6 

Water 
Physical State 0 1 2 3  1 3 

Total Route Characte4s:ics Score 15 

TJ Containment 0 1 2 3  1 3 4.3 

4 Waste Characteristics 4.4 

-7 
a. Chemical 

Toxicity/ Pers is tence ' 0 3 6 9 1 2 1 5 @  1 18 i a  
Hazardous Waste  0 1 ~ 3 4 j 6 7 @ 1  8 8 
4 ua nti ty 

b. Radioactive 
b. I Maximum Observed 0 1 3 7 11 15 21 26 1 26 
b.2f\llaximurnPotential 0 7 3 7 11 1 5 @ 2 6  1 21 26 

26 
26 - Total Waste Characteristics Score 4a. 

Largest of 4a. bl  or b2 4b. 21 

jl Targets 4.5 
3 6 9 
2 0 6 

Surface Water Use 
Distance ta Sensitive 

Environment 
Population Served 1 @ 4 6 8 10 

12 16 18 20 
24 30 32 35 40 

to Waterlntake 
Downs t r eam 

1 0 40 

r I I 1 
Total Targets Score 
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SWSA 6 

Fire and Explosion Work Sheet 

Assigned Value Multi- Max. Ref, 
Rating Factar {Circle One) plier Score (section) "Ore 

I 

Containment 1 3 1 1  1 3 1 7 . 1  

Waste Characteristics 
Direct Evidence 0 3 
lgnitability 0 1 2 3  
Reactivity 0 1 2 3  
I ncornpa t i bi I  i  ty 0 1 2 3  

7.2 
3 
3 
3 
3 

Subtotal 12 
a. Chemical 

Hazardous Waste 0 1 2 3 4 5 6 7 8 1  
b. Radioactive . 0 1 2 3 5 6 8  1 

8 
a 

r 
' 28 

Total Waste Characteristics Score 2a. 
2b. 2a + Subtotal.2b + Subtotal 

3 Targets 
Distance to Nearsst 

Distance to Nearest 

Distance to Sensitive 

Land Use 
Population Within 

2-Mile Radius 
Buildings Within 

2-Mile Radius 

Pop u la: i on 

Building 

En wiron rn en t 

2 3  

2 3  

2 3  
2 3  

2 3  

2 3  

7.3 

1 

1 

1 
1 

1 

1 

Total Targets Score 
-- 

I 1,440 Che mica 1 0 

Radioactive 0 
3 Multiply x x 

3 Qivide Line by 1,440 and Multiply by 100 SiE = 0 S i E  = 0 
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Closed Contractor 's  Land'ill F a c i  1 i t y  name: 

Location: 
L a t .  35.93014 Long. 84.29494 

I V ,  Atlanta 
EPA Region: 

Person(s) i n  charge of the f a c i l i t y :  

Name of Reviewer: C .  E .  Nix Date: 1-1 5-86 

General descr ipt ion o f  the f a c i l i t y :  

( F o r  example: l a n d f i l l ,  surface impoundment, p i l e ,  conta iner ;  types of 
hazardous substances; location o f  the f a c i ; i t y ;  contamination route o f  major 
concern; types  of information needed fo r  r a t i n g ;  agency a c t i o n ,  etc.) 

Located i n  Melton Valley j u s t  south o f  the 7000 area a n d  e a s t  o f  Melton Valley 

Access Road, t h i s  l a n d f i l l  was used t o  bury general construction debris.  

Hazardous materials were excluded from this s i t e  b u t  there a re  no waste-specific 

records and there were no administrative controls t h a t  precluded hazardous 

waste from being buried. The s i t e  has been graded and seeded w i t h  grass. 
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Closed Cont rac tors '  Landfill 

Ground Water Route Work Sheet 

3 Observed Release (9 45 1 0 45 3.7 

If Observed Release is Given a Value of 45, Proceed to Line f;;l 
!f Observed Release is Given a Value of 0, Proeeed to Liie 

TJ Route Characteristics 3.2 
0 1 2 ('3 '1 2 6 6 

\d 
Depth to Aquifer of 
Concern 

Net Precipitation 0 1 2 @  1 3 3 
Permeability af the 0 6 2  3 1 1 3 

Physical State 0 @ 2  3 1 1 3 
Unsaturated Zone 

TJ Waste Characteristics 3.4 
Chemical 7 

a. Toxicity I Persistence 0 (3 6 9 12 '14 18 1 3 i a  
Hazardous Waste 0 & 2 3 4 s 6 7 a  1 1 8 

Quantity 
Radioactive 
b. 1 Maximum Qbserved 9 1 3 7 11 1s 21 2s 1 26 
b. 2 Maximum Potential L-p 1 3 7 11 15 21 26 1 26 

26 . Total Waste Characteristics Score 4a. 4 
(Largest of 4a, b l  or b2] 4b. 0 

~ - ~ - 

FJ ~arqets  
Ground Water Use 
Distance to Nearest 

Well / Population 
Served 

(2; 2 3 
cg, 4 6 a i o  
12 1 6  18 20 
24 30 32 35 40 

3 3 
1 0 

3.5 
9 

40 

r 1 

1 
49 1 Total Targets Score 3 

Chemical 396 
f7.330 

a I f  Line W is 45,Multipty r;l x 141 x 
If Line is0,Multiply x x x r;l Radioactive 0 

Divide Line by 57,330 and Multiply by 100 
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Closed Contractors' Landf i  11 - 

45 

~ o u t e  etmacteristics 
Facility Slope and Intervening Q @ 2 3 

4.1 

1 1 3 

Terrain 
1 2 3 

DistancetoMearesaSu~ace 0 O ' 8 j  1 2 3 2 4 6 
l-yf. 24-hr. Rainfall 

I--_I___ 

waste characteristics 4.4 
a. Chemical 

Toxicity / Persistence . O @ 6 9 1 2 1 5 l i 3  1 3 18 
Hazardous Waste 0 0 2 3 4 5 6 7 8  1 1 8 

Quantity 
b. Radioactive 

26 1 0 0 1 3 7 11 15 21 26 
0 1 3 7 11 1s 21 2s 1 0. 26 8 b. 1 Maximum Observed 

b. 2 Maximum Potential 

T'J Targets 
Surface Water Use 

4.5 
3 6 9 

6 2 0 

1 0 40 

-- _--- 

I + /  Total Targets Score 
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Closed C o n t r a c t o r s '  Landfill 

Air Route Work Sheet 

Assigned Value Multi- Max. Ref. 
(Circle One) plier Score (Section) Score Rating Factor 

I I I I I 

I I 1 

3 Observed Release 45 45 I 5.1 

Date and Location: 

Sampling Protocol: 

If Line is 0, the Sa J 0. Enter on Line @ . 
If Line is 45, Then Proceed to Line (2/ . 

TJ Waste Characteristics 5.2 
a. Chemical 

Reactivity and 0 1 2 3  1 3 
Incompat ib i l i ty  

Toxicity 
Hazardous Waste 
Quantity 

b. Radioactive 

0 1 2 3  3 
0 1 2 3 4 5 6 7 8  1 

0 2 5 8 12 16 20 1 

9 
8 

20 

20 
2a. 
2b. 

Total Waste Characteristics Score 

Targets 
Population Within l Q  9 12 15 18 1 

5.3 
30 

4-Mile Radius I21 24 27 30 
Distance to  Sensitive 0 1 2 3  2 6 

Environment 
Land Use 0 1 2 3  1 3 

Total Targets Score 

a Multiply a X 121 X 131 
Divide Line a by 35.600 and Multiply b y  100 
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Closed Contractors ' Landfill 

r- Bssian Work Sheet 

WaGPe Characteristics 
Direct Evidence 
1 g nita bi I ilty 
Reactivity 
1 neampatibility 

Hazasdous Waste 
b, Radioactive 

7.2 
0 a 1 3 
0 1 2 3  1 3 
0 1 2 %  1 3 
0 1 2 3  1 3 

Subtotal 12 

0 1 3 2 3 4 5 6 7 8  1 8 

0 1 2 3 5 6 8  1 8 

Characteristics Scare 
aa + Subtetal,$b 4 Subtata 

i,l Targets 7.3 
0is-tamc.e to  Nearest 

Population 

Building 

Environment 

Oistanee to Nearest 

Distance t o  Sensitive 

band Use 
Population Within 

%Mile Radius 
Buildings Within 

2-Mile Radius 

0 1 2 3 4 5  

0 1 2 3  

8 1 2 3  
0 3 2 3  

8 1 2 3 4 5  

6 1 2 3 4 5  

1 

1 

1 

5 

3 

3 
3 

5 

5 

Multiply 

Divide Line by 1.446% and Multiply by 100 
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Closed Contractors '  Landfill. 

Direct Contact Work Sheet 

a Observed Release 61 45 1 0 45 8. 1 
- 

~f ~ i n e  JIJ is 45, Proceed to Ljne 

If Line is 0,  Proceed to Line 121 
@ Accessibility 0 4 2 0  1 

Containment 1 

i'iJ Waste Characteristics 
a. Chemical Toxicity 
b. Radioactive 

- c J @ 2  3 5 a. 
@ 1  2 4 
6 9 12 15 

1 b. 

0 1 15 1 8.3 

5 
0 

8.4 
15 
15 

. 15 
4a. 5 
'4b. 0 

Total Waste Characteristics Score 

3 Targets 8.5 
Population Within a 

Disiance to  a 
l-Mile Radius 0 1 2  3 @ 5  4 1 6  20 

Cri t ica l  Habitat @ I  2 3 4 0 12 

3 Divide Line by 21,600 and Multiply by 100 SLe = 0 SbC = 0 

, 



White \din9 Scrap Yard 
I-..____ F a c i  1 i t y  name: - 

a t  the west end o f  East Fork  Ridge between White Wing Road and t he  Gak 
.....-. _c_I _s___-- 

L o c a t i o n :  -ikc . __I.- 

IV,  At lanta  EPA Region: _____ .- 

Person(s) in charge of the f a c i l i t y :  . ._. . . __ 

Name of 

General 

1 -1  5-86 
Reviewer; .- - D a t e :  ~ 

C .  E .  Nix 

descr ip t ion  of t he  f a c i  1 i t y :  

(For example: 
hazardous subs 
concern; types 

This area was used f o r  the s torage  o f  contaminated mater ia l  from t h e  

three DOE p l an t s  on the Oak Ridge Reservation. 

contained plutonium, less t h a n  25 grams. 

-- -s_____ _____ __ 
Estitiiate t h a t  material  

I..__- ._.._. I 

Contaminated mater ia l s  a n d  s o i  1 
- 

was removed to SWSA-5 between 1966 and 1971. Some mater ia l s  including 

concrete  and o the r  t r a s h  remain. The ex ten t  o f  contamination, i f  any, i s  

unknown. 

_... ..I_- - 

.__- 

~- -. 

c-91 



White Wing Scrapyard 

Groundwater Route Score {Sgw) 

Surface Water Route Score {SJ 

Air Route Score (SJ 0 

WORKSHEET FOR COMPUTING SM 

, 
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Observed Release 

if Observed Retease is ~ i v e n  a ~rttur? of 6, Praceed ti3 ~ i n e  

ute  Characteristics 3.2 
Depth to Aquifer af 

Net Precipitation 
Permeability sf the  

Unsaturated Zone 

Total Route Charad 

3.4 

a. Tc~xkity/ Persistence 8 3 6 9 12 14 (13 \/,' 1 18 
Hazardous Waste 0 @ 2 3 4 5 6 7 a  i 8 

b. 1 Maximum Qlssemved 3 1 11 15 21 26 1 26 
b. 2 Maximum Potential % 7 11 15 27 26 P 1 26 

lM Ground Wate? Use 

12 16 '38 20 
24 30 32 35  40 

Distance to Nearest 
Well /Population 
Served 

3.5 
3 3 9 
1 40 

lo Oivide Line by 57,330 a i id  Multiply by 100 
I 
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Whi te  Wing Scrapyard 

Surface Water Route Work Sheet 

Assigned Value Multi- Max. Ref. 
(Circle One) plier Score (Section) Score Rating Fador 

45 1 0 45 4.1 3 Observed Releas% (3 
If Observed Release is Given a Value of 45, Proceed to Line Lt?J 
16 Observed Release is Given a Value of 0, Procead to Lir& 121 

T'J Route Characteristics 4.2 
Facility SlcrpeandlnteNening 0 1 @ 3 I 2 3 

1-yr. 24-hr. Rainfall 0 1 9 3  I 2 3 
Terrain 

DinancetoNeare~tSurface 0 1 2 @ 2 6 6 

Water 

TJ Waste aaracteris>ics 4.4 

ToxicityIPersistence ' 0 3 6 9 12 15 @ 1 18 18 
a. Chemical 

O q Z 3 4 5 6 7 8  1 1 8 
4 

Hazardous Waste 
Quantity 

b. Radioactive 
b. 1 Maximum Observed 0 1 3 7 11 15 21 26 1 26 
h. 2 Maximum Potential 0 (9 3 7 11 15 21 26 1 1 26 

4a. - l 9  26 Total Waste Characteristics Score 
Larges3 of 4 4  bl or b2 4b. 1 

1 9 Targets 
Surface Water Use 0 l e i 3  
Distance ta Sensitive 0 1 2 3  

Environment 

to Water Intake 
Downstream 

(9 4 6 8 YO 
12 16 18 20 
24 30 32 3s 40 

4.5 
3 6 9 
2 6 

Total Targets Score i 61 5s I 
Chemical 4446 

Radioactive 2 34 
' 64,350 a If Line is 45, Multiply X a X (51 

If Line 1;7 isO,iMu/tiply a x I;ri x a x /"iJ 
Divide Line S' =3.6 SYw 6.9 

3W 
by 64,350 and hidtiply by 100 
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($bsewed Release 

Date and Location: 

0 1 2 3  1 

0 9 2 3  3 

0 1 2 2 3 4 5 6 7  1 

0 2 5  12 16 20 1 

3 

9 
8 

5.2: 

Total Waste Cham 
-..- 

5.3 
3 

6 

3 
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Direct Evidence 
0 1 2 3  
0 1 2 3  
0 1 2 3  

Hazardous Waste 0 1 2 3 4 5 6 7 8  1 
b. Radioactive 0 1 2 3 5 6 8  

Oistance to Nearest 

Oistance to Nearest 

Distance to Sensitive 

0 1 9 3 4 3  

0 1 2 3  

Environment 8 1 2 3  
0 1 2 3  

Papulation Within 
2-Mile Radius 0 1 2 3 4 5  

2.Mile Radius 1 2 3 4 5  
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C.3.2 LLW Pits and Trenches 
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F a c i l i t y  name: Waste P i t  1 (7805) 

Location: L a t .  35.91283 Long. 84.32286 

I V ,  A t l a n t a  - E P A  R e g '  i o n :  

Person(s) i n  charge o f  the  f a c i l i t y :  ___I_ 

-- 

Nane o f  Reviewer: C .  E. N i x  Date :  1-1  5-86 

General description of the f a c i l i t y :  

(For e x d m p l e :  l a n d f i l l ,  surface impoundment, pile, container ;  types of 
hdzdrdous substances; location of the f a c i l i t y ;  contaminztion route  of ma jo r  
concern; t ypes  of information needed f o r  ra t ing ;  agency act ion,  e t c . )  

This i s  an asphal t  covered p i t  used f o r  disposing of l iquid radioactive waste 

f r o m  Ju ly  1951 t o  October 1951. Approximately 1 . 4  x 10 gallons of l iquid 

containing an estimated 500 Ci was disposed o f  in this  p i t .  Surface and g r o u n d -  

water pathways are  the routes o f  major concern. Potential chemical haza rds  

are u n k n o w n .  

4 

- 
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Waste P i t  f l  

Ground Water Route Work Sheet 

Assigned Value Multi- Max.  Ref. 
(Circle One) plier Score (Section) "Ore Rating Factor 

i 

3 Observed Release 

If Obserwed Release is Given a Value of 45, Proceed to Line 

If Observed Keleare is Given a Value of 0,  Proceed to tine a - 
TJ Route Characteristics 

Depth to Aquifer of 0 1 2 3  
Concern 

Net Precipitation 0 1 2 3  
Permeability of the 0 1 2 3  

3.2 
2 6 

1 3 
t 3 

Unsaturated Zone 
Physical State 0 1 2 3  1 3 

t 

Total Route Characteristics Score 1s 

Containment 0 1 2 3  1 3 1 3.3 

Waste Characteristics 3.4 

Chemical 
a. Toxicity I Persistence 0 3 6 9 12 14 >18> 1 18 18 

Hazardous Waste 0 l g j 3  4 5 6  7 8 1 2 8 
Quantity 

Radioactive 
b. 1 Maximum Obsenred 0 1 3 7 11 15 21 26 1 26 
b. 2 Maximum Potential 0 1 3 7 1 1 ' 1 5  21 26 1 15 25 

Total Waste Characteristics Score 4a. 70 
(Largest of 4a. bl OT b2) 4b. 15  

iJ Targets 
Ground Water Use 0 ,.I 2 3 

0' 4 6 8 10 
12 16 18 20 

>'<- 24 30 32 35 40 

Distance to Nearest 
Well /Population 
Sewed 

3.5 
3 3 9 
1 0 40 

Total Targetr Score 

Chemical 2700 

If Line is0,Multiply X X X Radioactive 2025 

Divide Cine @ 

- ' 57.330 
a l i L i n e  is45,Multiply [-1J X X a 

sr =3.5 S i w  = 4 .7  
gw 

by 57,330 and Multiply by 100 



Waste P i t  #1 

I %cnrface water sute Work Sheet 

6 

f Observed Release is Given a Value uf 0, Praeeed Xs bine - ___ 
4.2 

Facility Slope and Interwenin 1 3 

1-yr. 24-hr. Rainfall P 1 2 3  1 3 
6lis9ancetoNearestSul-r"ace 0 1 2 3 2 6 

0 1 2 3  1 3 

0 1 2 3  

@ Waste Characeris"ics 4.4 

Toxicity I Persistence . 0 3 6 9 1 2 1 5 @  1 18 18 
Hazardous Waste 0 1 0 3 4 5 6 7 8  1 2 8 

a. Chemical 

Quantity 
b. Radioactive 

b. 1 Maximum Observed 0 1 3 7 11 1s 21 26 1 26 
b.2MaximumPotEtntial 0 1 @ 7 11 15 21 26 1 26 

Ya t a I W a e t  e Ch a r a c t  e r i s t  i cs S cor e 
Largest of 4.3. b l  or $2  4b. 

I 'a Targets 
Surface Water Use 
Distance t o  Sensitive 

PQpulationSet.de$/f)isPance 
Environment 

to Waterlntake 
Downstream 

12 16 18 t o  
24 30 32 35 40 

4.5 
3 6 9 
2 0 ti 

1 40 
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Waste Pit ;1 

Air Route Work Sheet 

Assigned Value Multi- Max. Ref. 
Rating Factor (Circle One) plier Score (Section) Scare 

45 1 45 5.1 3 ObseNed Release 0 
Date and Location: 

Sa n pli ng Pr OtQCO!: 

if Fine T;f is 0, the Sa P 0. Enter on Line f;l . 
i f  Line is 45, Then Proceed to Line . 
waste Characteristics 5.2 

a. Chemical 
0 1 2 3  1 3 Reactivity and 

Incornpati bility 
Toxicity 
Hazardous Waste 

Quantity 
b. Radioactive 

0 1 2 3  3 
0 ' 1 2 3 4 5 6 7 8  1 '  

0 2 5 8 12 1s 20 1 

9 
8 

20 

. 20 Za. 
Zb. Total Waste Characteristics Score 

TJ Targets 5.3 
Q 9 12 '15 18 1 30 
21 24 27 30 
0 1 2 3  2 6 

Population Within 

Distance to Sensitive 

Land Use 

&Mile Radius 

Environment 
0 1 2 3  1 3 

3 Multiply X a X 

s'B= 0 S C  = 0 3 Divide Cine by 35,100 and Multiply by 100 a 
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Waste P i t  $1 

Waste Characteristics 
Direct Evidence 
IgnitabiIiQ 
Reactivity 
In co rn p a ti ba i I i ty 

a. Chemical 

b. Wadieadive 
Hazardous Waste 

7.2 
0 3 1 3 
0 1 2 3  1 3 
0 1 2 3  1 3 

0 1 2 3  1 3 
Subasral 12 

0 1 2 3 4 5 6 9  1 
0 1 2 . 3 5 6 8  1 8 

I_y 

20 
Total Waste Characteristics Scare Za, 

2b. 2a + Zubratal,Zb B. Subtatal 

Targets 
Distance to Ne3rest 

Distance to Nearest 

Distance to Sensitive 

Land Use 
Po pu 1 a t  i o n With i n 

2-Mile Radius 
Buildings With in 

&Mile Radius 

Po pu la ti OR 

Buifding 

Environment 

8 1 2 3  

0 1 2 3  
0 1 2 3  

6 1 2 3 4 5  

8 1 2 3 4 5  

1 

1 

1 
1 

1 

1 

3 

3 
3 

5 

5 

7.3 

Total Targets Scare 
, 

Multiply X a X a 
Im Divide Line a by 1,440 and Multiply by 109 S i E  = 0 §;E = 0 
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~ - _ _ _ - ~ ,  

F a c i l i t y  name: Waste P i t s  2 , 3 , 4  (7806, 7807, 7808) -_-__I 

~ - ~ ~ a t j o n :  P i t  2 La t .  35.90578 Long. 84,32308 ( 3  and 4 a d j a c e n t )  

EPA Region: .. .- 
IV, A t l a n t a  

__.-__I 

P e r s o n ( s )  i n  charge o f  t h e  f a c i l i t y :  --. ....... - 

.................. .- --- ~ . 1 _ - _ _ 1 _  

C ,  E .  N i x  Date: 1 -1  5.-86 Name o f  Reviewer: ..... ..... ...... 

General d e s c r i p t i o n  of t h e  f a c i l i t y :  

( F o r  example: l a n d f i l l ,  sur face  impoundment, p 
hazardous s u b s t a n c e s ;  l o c a t i o n  o f  t h e  f a c i l i t y ;  
concern;  t y p e s  of in format ion  needed f o r  r a t i n g  

l e ,  c o n t a i n e r ;  types o f  
cor , ta .ninat i  on r o u t e  o f  major 

a q m c y  a c t i o n ,  e t c . )  

These p i t s ,  ...... l o c a t e d  i n  .- c l o s e  proximi ty ,  -. were opera ted  a s  a u n i t  For I the d i s p o s a l  - .... 

o f  l i a u i d  r a  d i o a c t i  ve .... waste .  All have been b a c k f i l l e d  and covered w i t h  a s p h a i t .  

6 Total  waste recqived was approximately 24  x 10 gallons c o n t a i n i n g  .- about ........... 

5 5 .5  x 10' -__I Ci o f  var ious  r a d i o n u c l i d e s .  I ....... Surface  and I.._._ groundwater ___.- pathways a r e  t h e  

r o u t e s  of  major concern.  ..... _1__14- -- 

0 SDC = 
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Waste Pits 2,3,4 
r I 

S S2 
I 

1 1 
Groundwater Route Score (Sgw) 
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8 

If Observed ~etearie is Given a value of 45, Proceed to Line r;;9 
If  absented Release i s  Given a Value of 8, Proceed to Line a 

I- _-..___. 

"iJ ~ m t e  ~ ~ a r ~ ~ ~ ~ ~ ~ t ~ ~ $  3.2 
Depth to Aquifer ad 0 1 2 3  a 5 

Net  Precipitation 0 1 2 3  1 3 
Permeability ai the 0 4 3 2 3  1 3 

Physical State 0 1 2 3  1 3 

Concern 

Unsaturated Zone 

te Characterktia Sccra 

jj Containment 0 1 2 3  

i-J Waste Characteristics 3.4 

a* Toxicity/ Persistence 0 3 6 9 1 %  14jlS) rl 1 18 18 
Hamardaus Waste 0 1 2  3 4 s k ' 7 t a  1 8 s 

CJ 0 3 7 1 1  15 ZIP, 1 29  26 

Chemical 

Quantity 
Radioactive 
b. 1 Maximum 8bsemerB 0 1 3 7 1 1  15 21 26 1 26 

b. 2 Maximum Potential 
i - 

424. 26 
2R 

Total Waste Characteristics Scare 
(Largest of 4a. 'a1 or b2) 4b. 76 ,,- 

3.5 
3 3 9 
1 40 

- -6.1 PW - - 6.1  
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Waste Pi ts  2 , 3 , 4  

Surface Water Route Work Sheet 

i f  Observed Release i5  Given a Value of 45, Proceed to Line 

If Observed Release i s  Given a Value of 0, Proceed to Line 121 
4 Route Characteristics 4.2 

Facility Slope and Intervening 0 1 2 3 1 3 

I-yr. 24-hr. Rainfall 0 1 2 3  1 3 

Physical State 0 1 2 3  1 3 

Terrain 

OistancetoNearestSurface 0 1 2 3 2 6 

Water 

0 3 2 3  

3 Waste Characteristics 4.4 

0 3 6 9 1 2 4 5 @  1 18 18 Toxicity/ Persistence . 
Hazardous Waste 0 1 2  3 4 5 6 7 @ 1  8 8 

a. Chemical 

Quantity 
b. Radioactive 

b. 1 Maximum Observed 0 1 3 7 11 15 21 26 1 26 
b.ZMaxirnurnPotential 0 I 3 7 11 a 2 1  26 1 15. 26 

26 
Tot a 1 W a s t e Cha r a ct e r is t i -cs 5 cor e 4 a . ,  26 . 

Largest of 4a, bl or bZ 4b. 1 5  

TJ Targets 4.5 
3 6 9 6 2 ;  2 0 6 

Surface Water Use 
Distance t o  Sensitive 

PopulationSen/ed/Distance @ 4 b 8 10 1 0 40 
Environment 

to Water intake 
Dawnstream 

12 16 18 20 
24 30 32 35 40 

- -”- - - 
Total Targets Score 

} 
- a If Line r;7 i s  45, Multiply l_li x @ x 

I f  l i ne  is  0, Pnultipiy 
J x r;l x iTJ x 

3 Oiv ide  Line by 64,350 and L1bitipl.j by 100 
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Total Waste Characteristics Score 

a Targets 
Population Within 

Distance to  Sensitive 

Land use 

&Mile Radius 

Environment 

8 9 12 15 18 
21 24 27 30 

8 1 2 %  
} 

0 1 2 . 3  

5.3 
38 

6 

3 

c-110 



Waste P i t s  2 , 3 , 4  

Fire and Explosion 'Work Sheet 

Assigned Value Multi- Max. Ref. 
"Ore Score (Section) Rating Factor (Circle One) plier 

I?J Containment 1 3 1 3 7.1 

Waste Characteristies 7.2 
Direct Evidence 0 3 1 3 
lgnitability 0 1 2 3  1 3 
Reactivity a 1 2 3  1 3 
incompatibility 0 1 2 3  1 3 

Hazardous Waste 0 1 2 3 4 5 6 7 8  1 a 
b. Radioactive . 0 . 1 2 3 5 6 1 8  1 a 

Subtotal 12 
a. Chemical 

7.3 
Distance to Nearest 

Distance to  Nearest 
0 1 2 3 4 5  1 5 

0 1 2 3  1 3 
Qistance to Sensitive 

Land Use 
Population Within 

2-Mile Radius 
Buildings Within 

2-Mile Radius 

Environment 0 1 2 3  
0 1 2 3  

1 

1 

3 
3 

5 

1 

24 

I ,440 

I Total Targets Score 

Chemical 

Radioa crive 
El h4ultiply a x x 131 

1 

Divide Line by 1,440 and Multiply by 100 SkE = 0 sf'E = 0 

c-111 



Waste P i t s  2 , 3 , 4  a 

observed Release 

8.4 Irs_l waste awacterist ia  
a. Chemical Toxicity 
b. Radioactive 

$ 1  2 3  5 a. 0 15 

@ 9 12 1 5  
0 1 2 4  1 b. 6 1 5  

8.5 a Pargets 
Popctlatim Within a 

16 20 %Mile Radius 
Distance to a 

Critical Habitat 

4 

4 



F a c i l i t y  name: 

Locat  i on : Lat .  35.90950 Long. 84,32054 

I V ,  A t l a n t a  € P A  Region: 

P e r s o n ( s )  i n  c h a r g e  o f  t h e  f a c i l i t y :  

Waste Trench 5 (7809) 

1-1 5-86 Date:  C ,  E. Nix Name o f  Reviewer: 

General  d e s c r i p t i o n  of t he  f a c i l i t y :  

( F o r  exainple: l a n d f i l l ,  s u r f a c e  impoundment, a i l ? ,  c o n t a i n e r ;  types of 
hazardous substances; l o c a t i o n  o f  the  fac-lity; cmtaininzt ion r o u t e  o f  major  
concern ;  types of in format ion  needed f o r  r a t i q g ;  agency a c t i o n ,  e t c . )  

Waste Trench 5 received an e s t i m a t e d  9 . 5  x 10 g a l l o n s  o f  l i q u i d  r a d i o a c t  6 ve 

5 waste  c o n t a i n i n g  3 .1  x 10 C i .  The trench was c l o s e d  i n  1966 and has been 

covered w i t h  a s p h a l t .  
_1__1- 

S u r f a c e  and groundwater pathways a r e  the r o u t e s  of major 

concern.  Evidence s u g g e s t s  t h a t  environmental  r e l e a s e s  a r e  minor i n  comparison 

t o  the p i t s  and trenches 6 and 7 ,  -_ 

S c o r e s :  SN = 7 . 2  (SgkJ = 6.1 Ssw ,= 10.9 Sa = 0 )  

SFE - 0  - 

SDC = 0 
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Waste Trench hi5 

Groundwater Route Scare ( S g w l  
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Waste Trench #5 

Ground Water Route Work Sheet I 

If Observed Release is Given a Value of 45, Proceed to Line 

121 Route Characteristics 

Concern 
Depth to Aquifer of . 0 1 2 3  

Net Precipitation 0 1 2 3  
Permeability of the 0 1 2 3  

Physical State 0 1 2 3  1 
Unsaturated Zone 

r 
Total Route Characteristics Score 15 

I 

1 
1 

3.2 
6 

3 
3 

3 

;;1 containment O f 2 3  1 1  1 3 1 3 . 3  

a Waste Characteristics 3.4 

Chemical 
a. Toxicity I Persistence 0 3 6 9 12 14tJ8) 1 18 i a  

Hazardous Waste 0 1 2 3 4 5 6 7 8 1  \--, a 8 
Quantity 

Radioactive 
b. 1 Maximum Observed 0 1 3 7 11 15 21 26 1 26 

0 1 3 7 11 15 21 (26 1 2 6. 26 b. 2 Maximum Potential 

26 

' -  
Total Waste Characterist ,~~ Score 4d. 26 

{Largest of 4a. bl or bZ) 4b. 26 

3.5 
Cround Water Use 0 (\!/ 2 3 , 3 3 9 \ 

151 Targets 

o 4 6 a m  1 40 
12 16 18 20 
24 30 32 35 40 

Distance to Nearest 
Well I Population 
Served 
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Waste Trench P5 

Surface ‘dvater WauPe 1 

r;l ~ Q u t e  Cfiiaracteristics 
Facility Slope and Intervening 0 1 2 3 

Terrain 
1-yr. 24-hr. Rainfall 8 1 2 3  
OiotancetsNeargstSba~ace 0 1 2 3 

4.2 
1 a 

1 3 
a 6 

Water 
Physical State 0 1 2 3  1 3 

8 1 2 3  

a Wasteeftaraaeristics 4.4 

Taxicity / Persistence . 0 3 6 9 1 2 1 5 @  1 18 18 
Hazardous Waste 0 4 2 3 4 5 6 7 @ 1  8 8 

a* Chemical 

quantity 
b. Radioactive 

b. I Maximurn Observed 8 1 3 7 11 15 2.1 26 1 26 
b,2MaximumPotent ia l  0 4 3 7 11 @ 2 1  26 1 15 .  26 

4.5 
Surface: Water Use a 1 0 3  3 6 9 
Distance to Sensitive a 1 4 3  2 0 6 

Environment 

to Water Intake 
OQWmtrearPI 

PapulationSeroledIBistan9~? 0 4 6 8 10 1 0 40 
I2 16 18 a0 >” 24 38 32 35 40 

Total Targets Score 

S:w = 6.30SZw 9.65  



... .... 

.... 

. .  

Waste Trench #5 

Air Route Work Sheet I 

Date and Location: 

Sampling Protocol: 

If Line . 
if Line is 45, Then Proceed to Line . 

is 0, the Sa = 0. Enter o n  Line 

Waste Characteristics 
a. Chemical 

Reactivity and 
incornpati bility 

Toxicity 
Hazardous Waste 

Quantity 
b. Radioactive 

0 1 2 3  1 

3 0 1 2 3  
0 9 2 3 4 5 6 7 8  1 

0 2 5 8 12 16 20 1 

5.2 

3 

9 
8 

20 

20 2a. 
Total Waste Characteristics Score 2b. 

4 Targets 
Population Within 

Distance to Sensitive 

Land Use 

4-Mile Radius 

Environment 

0 9 12 15 18 
21 24 27 30 
0 1 2 3  

0 1 2 3  

1 

2 

1 

30 

6 

3 

5.3 

r 1 I 
Total Targets Score 

3 Multiply 

3 Divide Line 

X a X a 
by 35,100 and Multiply by 100 
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Fire and Explssiaw Work Sheet 

7.2 
Oirea Evidence 0 3 1 3 

0 1 2 3  1 3 
8 1 2 3  1 a 
8 1 2 %  1 3 

Subtotal 

Hazardous Waste 0 1 ’ 2 3 4 5 6 9 %  1 
0 1 2 3 5 6 8  

7.3 
Bistance to Nearest 

~~~~~a~~~~ 0 1 2 3 4 5  

8 1 2 3  

0 1 2 3  
0 1 2 3  

2-Mile Radius 0 1 2 3 4 5  

&Mile Radius 0 1 2 3 4 5  
Buildings Within 

1 

1 

1 
1 

1 

1 

3 

3 
3 

5 

5 

Divide Line by 1,440 and Multiply by 100 
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Waste Trench it5 e 

... .. . 

... .. 

Direct Contact Work Sheet 

plier 
Assigned Value 

Rating Factor (Circle One) 

3 Observed Release 45 1 

If Line f;l is 45, Proceed t o  Line 141 
If Line a i s  0, Proceed to Line [21 
3 Accessibility 0 1 2 ( 9  . \- 1 

TJ Containment 1 

T’J Waste Characteristics 
a .  Chemical Toxicity @ 1 2  3 
b. Radioactive 0 1 2 4  

5 a. 
1 b. 

0 
8.4 

15 
15 

6 9 @ 1 5  

0 - 15 4a. 
.4b. 

Total Waste Characteristics Score 
17 - 

SJ Targets 
Population Within a 

l-Pdile Radius 

Critical Habitat 
Oistance to a 

0 1 2  3 @ 5  

@ 1 2  3 

4 16 

4 3 

8.5 

20 

12 

Total Targets Score I I l 6  I 32 I 
I 1 I 1 

Chemical 

Radioactive 
21,600 

4 If tine is45, Multiply X 141 X 151 
if Line r;7 i ro ,  Multiply r;l x W x T;TI x Tj-1 

= 0 sic = 0 SLC Divide Line by 21,600 and Multiply by 100 
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Facility name: Waste k-nch 6 (781.0) 
L a t .  35.91402 Long. 84.31951 

. .._ Loca t ion :  .._.I_.. 

I V ,  A t l a n t a  
_I- .---- ----- -- EPA Region: 

---.--- ...... ?erson(s) i n  charge of t h e  f a c i l i t y :  

Da te :  1-1 5-86 .......... ?Iame o f  Reviewer: C. E. N i x  

General d e s c r i p t i o n  o f  t h e  f a c i l i t y :  

(For example: l a n d f i l l ,  sur face  impoundment, p i l e ,  conta iner ;  t ypes  o f  
hazardous subs tances ;  l o c a t i o n  o f  t h e  f a c i l i t y ;  coctaqination rocit? of rnsjor 
concern; t ypes  of i n f o r m a t i o n  needed f o r  r a t i n g ;  a(;ancy a c t i o n ,  e t c . )  

Trench G was oDerationa1 f o r  o n l y  one month because o f  s i q n i f i c a n t  surface 
5 "seepage". 

c o n t a i n i n a  an es t ima ted  1000 C i .  I t  was covered w i t h  a s p h a l t  i n  1981. Surface 

I t  received about  1 . 3  x 10 g a l l o n s  o f  l i q u i d  r a d i o a c t i v e  waste 
....... ...... - ~ _I_____ - I- - 

... .... ............ 
and groundwater pathways a r e  the  rou tes  o f  major concern. 

............. ... .- 
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WORKSHEET FOR COMPUTING SM 
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Waste Trench #6 

Graund Water R ute Work Sheet 

p-J Bbsewed Release 8 1 I 45 I 45 I 3.7 

If Observed Release is  Given a Value af 8, Proceed to  Line 

R Q U P ~  Cljaraaeristits 
Depth ta Aquifer ab ' 8 1 2 3  

Net ~~~~~~~t~~~~~ 0 1 2 3 1  
Permeability of the 8 1 2 3  

Physical Stare 9 1 2 3  

Cancern 

Unsaturated Zone 

3.2 
6 

3 
3 

3 

Total Route Characteristics Score 

Y-J Containment 0 1 2 3  

waste ~i-ta ract e r is t i cs 3 4  

a. Toxicity / Persistence 0 3 6 9 12 1 4 c /  1 1 18 18  
Hazardous Waste 0 1 2 3 4 5 1 ~ 6 7 8  1 6 8 

Chemical 

Quantity 
Radioactive 
b. 'I Maximum Qbserwed 0 1 3 7 1 1  15 21 25 I 26 

b. 2 Maximum Potential 0 1 3 7 11 i 15 '21 26  1 15 26 

SJ Targets 1 

011, 2 3 
~ L, Ground Water Use 

Distance to Nearest 
Well /Population 
Served 

,Q, 4 5 8 10 
14 16 18 20 

24 30 32 35 4Q 

3.5 
3 3 9 
1 40 

a If Line is 45, Multiply X a X 
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Waste Trench #6 

Observed Release 

If Observed Release i s  Given a Value of 

a Route Characteristics 4 2  
Facility Slope and Intervening 0 1 2 3 1 3 

Terrain 
1-yr. 24-hr. Rainfall 0 1 2 3  1 3 
DirtancetoNearestSurface 0 1 2 3 2 5 

Physical State 0 1 2 3  1 3 
Water 

r 

Total Route Charade-istics Score 15 

/YJ Containment 0 1 2 3  1 3 4.3 

To xi ci t y  I Pets i stence . 0 3 6 9 1 2 1 5 @  1 ' 8  18 

Waste Characts.ristics 4.4 
a. Chemical 

8 
Hazardous Waste 0 1 2 3 4 5 @ 7 8 1  6 
Q u a n t iVj 

b. Radioactive 
b. 1 Maximum Observed 0 1 3 7 11 1 5  21 26 1 26 
b.2MaxirnurnPotsntial 0 1 @J 7 11 1 5  21 26 1 3 26 

r 
fota I W arte Cha ra cteri s f k s  Score 

Largest of 4a, bl or b2 

a Targets 
Surface Water Use 0 1 0 3  
Oistance t o  Sensitive 0 1 2 3  

4.5 
3 6 9 
2 0 6 

Environment 

to Water Intake 
Downstream 

Population @ 4 6 8 10 1 0 40 
12 16 18 20 
24 30 32 35 40 

I i 1 1 

TQtd Targets score I 55 I 

Divide Line by 64,350 and hlkitipl;, by IO0 
1 
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Waste Trench $6 

I nco rn pa ti bi 1 i ty 

H aza rdsus Waste 
TOXiCiQ/ 

Quantity 
63. Radioactive 

0 1 2 3  3 

0 1 2 3 4 5 6 7 8  1 
9 
8 

Q 2 5 8 12 16 20 1 20 

Targets 
Population Within 

Distance to Sensitive 

band Use 

&Mile Radius 

Environment 
0 1 5 %  

5.3 
30 

6 

3 
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Waste Trench #6 

-Fire and Explosion Work Sheet 

Assigned Value Multi- Max. Ref. 
Rating Factor (Circle One) plier Score (Section) "Ore 

7-J Containment 1 3 1 3 7.1 

4 Waste Characteristics 7.2 
Direct Evidence 3 1 3 
lgnitability 0 1 2 3  1 3 
Reactivity 0 1 2 3  1 3 
In so rn p a ti b i I it.3 0 1 2 3  1 3 

Subtotal 12 
a. Chemical 

Hazardous Waste 0 1 2 3 4 5 6 7 8  1 
b. Radioactive . 0 1 2 3 5 6 8  1 

a 
a 

f 

20 Total Waste Characteristics Score 2a. 
2b. 2a + Subtotal,Zb + Subtotal 

-51 Pargets 7.3 
Distance to  Nearest 

Distance to  Nearest 

Distance to  Sensi t ive  

Land Use 
Population Within 

2-Mile Radius 
Buildings Within 

2-Miie Xadius 

Population 

Building 

Environment 

0 1 2 3 4 5  

0 1 2 3  

0 1 2 3  
( 3 1 2 3  

0 1 2 3 4 5  

0 1 2 3 4 5  

1 

1 

1 
1 

1 

1 

5 

3 

3 
3 

Total Targets 5core 
I 

Chemical 

Radioactive 
1,440 4 r,!ultiply x a >( 

3 Divide Line by 1,440 and Multiply by 100 
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ldaste Trench #€I 

1 

waste Characteristics 
a. Chemical Taxicity 0 1 2 3  5 a. 
b" ~~~~~~~~~~ 0 1 9 4  1 b. 

Total Waste Characreriatics Scare 
II 

Pargets 8.5 

Papulation Within a 

Oistance to a 

0 1 a 3 @ s  16 

Critical Habitat 0 

4 

4 

8.4 
15 
15 

20 

12 

Total Targets Score I l 6  I 32 I 

Divide Line by 21,600 and Multiply by 100 
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. ..... ~ 

Waste Trench 7 (7818) Faci l i ty  name: 

La t .  35.91 070 Long. 84.31 802 I oca t i on : 

I V ,  Atlanta EPA Region:  

Person(s) i n  charge of t h e  f a c i l i t y :  

1-15-86 Date: C .  E. Nix Name of Reviewer: 

General description of t he  facility: 

(For example: 
hazardous substances; location of the fac’ l i ty ;  contamination r o u t e  o f  major 
concern; types o f  information needed f o r  rating; agency ac t ion ,  e t c . )  

-- Trench 7 consisted o f  two separate trenches, a and b, connected by an overflow 

l andf i l l ,  surface impoundment, pi le ,  container ;  types of 

l ine.  

qallons containinq 2 . 7  x 10 C i .  I t  was closed in 1966 and  covered with 

asphalt i n  1970. 

T o t a l  quantity o f  liquid radioactive waste discarded was 8.5 x I O b  

5 

Scores: S,Y = 7 .2  (Sgw = 6.1 S,, = 1 0 . 9  sa = 0 )  

SFE = 0 

SDC = 0 

C-127 



Waste Trench # 7  s 

6.1 37"2 

10.9 118.8 

0 0 
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Ground Water Route Work Sheet 

3 Observed Release 0 45 ’,) 1 45 3.1 45 
. .I 

n 
I f  Observed Release is Given a Value of 45. Proceed to Line 

i f  Observed Release is Given a Value of 0, Proceed to Lime 
141 

3 Route Characteristics 3.2 
Depth to Aquifer of 0 1 2 3  2 6 
Concern 

Net Precipitation 0 1 2 3  
Permeability of the 0 1 2 3  

3 
3 

Unsaturated Zone 
Physical State 0 1 2 3  3 3 

Total Route Characteristics Scare 

TJ Containment 0 1 2 3  

3 Waste Characteristics 3.4 
Chemical 

1 18 18 
8 8 

3 
a. Toxicity I Persistence 0 3 6 9 12 14 ,18 

0 1 2  3 4 5 6 7 8 3 1  i, Hazardous Waste 
Quantity 

Radioactive 
b. 1 Maximum Observed 0 1 3 7 11 15 21 26 1 26 

0 1 3 7 11 as 21 /2iJ 1 26 26 b. 2 Maximum Potantial 
L-, 

76 . 26 Total Waste Characteristics Score 4a. 
(Largest of 4a. bl or b2) 4b. 26 

4 Targets 
Ground Water Use 0 8 2  3 

0 4 6 8 1 0  
12 16 18 20 

24 30 32 35 40 

Distance to Nearest 
Well /Population 
Served 

3.5 
3 3 9 
1 a 

3 Divide Line 161 by 57,330 and Multiply by 100 S i w  =6.1 S i w  = 6.1 
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Naste  Trench #7 

Reute Characteristics 4.2 
Facility Slope and Intervening 0 1 2 3 1 3 

1-yr. 24-hr. Rainfall a 1 2 3  1 3 
DistancetoNearestSurf~ce 0 1 2 3 2 6 

1 3 

Waste Characteristics 
a. Chemical 

Toxicity I Persistence 0 3 6 9 1 2 1 5 @  
Hazardous Waste c 9 1 2 3 4 5 5 7 @  

Quantity 
b. Wadiaaaive 

b. ? Maximum Observed (B 1 3 7 11 15 21 26 
b,~MaxirnurmPstentia~ Q I 3 7 11  0 2 1  26 

..____ 

4.5 

1 _-....___- 

Surface Water Use 0 1 0 3  3 6 9 
Distance to Sensitive B @ 2  3 2 0 6 

4.4 

18 Is 
8 

8 

25 
15 26 

Environment 

ta Water Intake 
Downstream 

12 16 18 20 
24 30 32 35 40 

1 0 40 

Total Targets §care 
~.........__I_ . . . .. . . . 

----- 
by 64,350 and Pdhitiply by 100 10, 
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Waste Trench #7 

Air Route Work Sheet 

Assigned Value 
Raring Factor (Circle One) 

45 1 0 45 5.1 3 Observed Release 0 
Date and Location: 

Sampling Protocoi: 

I f  tine a is 0, the Sa s 0. Enter on Line ]51 . 
If Line is 45, Then Proceed to Line . 

a Waste Characteristics 
a. Chemical 

Reactivity and 0 1 2 3  1 

Toxicity 0 1 2 3  3 
Incornpati bility 

Hazardous Waste 0 1 2 3 4 5 6 7 8  1 

b. Radioactive 0 2 5 8 12 16 20 1 
Quantity 

3 

9 
8 

20 

5.2 

. 20 2a. 
2b. Tota 1 Waste Character is? i cs Score 

3 Targets 
Popirlation Within 

Distance to Sensitive 

Land Use 

4-Mile Radius 

Environment 

0 9 12 15 18 
21 24 27 30 
0 1 2 3  

0 1 2 3  

1 

1 

5.3 
30 

6 

3 

Divide Line by 35,100 and Multiply by 100 0 s; = 0 
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Waste Trench ti7 0 

Direct Contact Work Sheet 

If Line fl is 45, Proceed t o  Line 

i f  Line r;l is 0, Proceed to ~ i n e  

4 Accessibility 0 1 2 @  

Containment @ 15 

-'iJ waste Characteristics 
a. Chemical Toxicity 
b. Radioactive 

0 1 2 3  
0 1 2 4  
6 9 12 15 

5 a. 
1 b. 

15 
15 

8.4 

.. 1s 4aI 
' 4b. Total Waste Characteristics Score 

3 Targets 
Population Within a 

Distance to a 
I -M i le  Radius 

Critical W a bitat 

0 

a 

1 2 3 4 5  

1 2 3  

4 

4 

8.5 

20 

12 

= 0 SbC = 0 %c by 21,600 and Multiply by 100 
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:?*til':,, c m e :  -.. HRE Fuel ldells (near Trench 5 )  ._.__ .... 

- :c? t - : - :  _I__._. Adjacent t o  Trench 5 (see coordinates m Trench -_1 5 )  I-..-. _-____I_ __ 

- 
- -- __.I 5 ,  ii charge of t h e  f a c i l i t y :  ..... 

';'ST- 

I 

.- C .  E. Nix I- Date: 1-15-86 I ,  :--,? - - -. 2 1 i ?der: - -  

- ;=, -03 -r:' 55scription of t h e  f a c i l i t y :  

, -  , - s r  e . 5 - 2 1 3 :  l ? o d f i l l ,  surface impoundinnerit, p i l e ,  container;  types of 
-,?z'r::,s siastances;  location o f  the f a c i l i t y ;  contamination route of major 
r , r , - r . - r .  1 ~ 2 2 s  of i n f o r m a t i o n  needed for  r a t i n g ;  agency act ion,  e t c . )  

Seven auqer holes 12 inches in diameter b.y 1 7  f e e t  deep were d r i l l e d  southwest __ -~ 

of Trench 5. Liquid residual fuel from the Homoqenous Reactor Experiment was 

disposed i n  the wells. About  510 l i t e r s  of 4 molar s u l f u r i c  acid solution 
. ..._____ ......... 

containing 4652 grams o f  uranium a n d  f iss ion products, primarily " S r  a n d  '06Ru, 

was dist r ibuted between the seven wells.  Each well was f i l l e d  a n d  capped w i t h  a 

brass plaque bearing the coordinates, l i t e r s  of waste disposed, and  g r a m  o f  

contained in the solution. 

____..I-._ ..... ___I.... 

235" 
....... ~ . - . - - _ -  ......... 
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H R E  Fuel Wells 

WORKSHEET FOR COMPUTING SM 
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HRE Fuel Wells 

If Observed Aeiease i s  Given a Value of 45, Praeee 

If ~ b s e n e d   ele ease is Given a value of ob ~roceeci to Line a 
Depth to Aquifer sb 0 1 2 3  

Net Precipitation Q 1 2 3  
CQnCeFfl 

Permeability af the  0 1 2 3  

3.2 
2 6 

1 3 
1 3 

U nsaturatcd Zan e 
Physical State 0 1 2 3 1  1 3 

8 1 2 3  

Waste Characteristics 3.4 

18 18 
Chemical ,. -\ 

0 3 6 6 12 1 4 p ,  1̂ 
Hazardous Waste 0 , ' ? 2 3 4 5 6 7 8  1 1 8 

a. Toxicity/ Persistence 

Quantity 
Radio a cii ue 

B 1 3 7 11 15 21 26 1 26 
\ 

br. 1 Maximum C3bserved 
b, 2. Maximum Poten 

3.5 
Ground Water Use 

Well / Populatian 

Qi sta nce to Mea rest 1 40 
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HRE Fuel Wells 

Surface Water Route Work Sheet 

Observed Release 

I f  Observed Release i s  Given a Value of 45, Proceed to Line 

If Observed Release is Given a Value of 0 ,  Proceed to Line 

3 Route Characteristics 4.2 

Facility Slope and Intervening 0 1 2 3 I 3 

1-yr. 24-hr. Rainfall 0 1 2 3  1 3 
Terrain 

DirtancetoNctarestSurfare 0 1 2 3 2 6 
Water 

Physical State 0 1 2 3  1 3 

Total Route Characteristics Score 

Containment 0 1 2 3  

4 Waste Characteristics 4.4 

a. Chemical 
Toxicity / Persistence 0 3 6 9 1 2 1 5 @  1 18 18  
Hazardous Waste 0 @ 2 3 4 5 6 7 8  1 a 1 

Quantity 
b. Radioactive 

b. 1 Maximum Observed 0 1 3 7 11 15 21 26 1 26 
b.2MaximumPotential 0 @ 3 7 11 15 21 26 1 1 26 

26 '' ' fota t W a 5 t  e Char act er i s t  ics Score 
Largest of 4a, bl or ti2 

4a. 
4b. 1 

3 Targets 4.5 
Surface Water Use o i Q 3  3 6 9 
Oistance to  Sensitive 0 0 2  3 2 0 6 

Population Served / Distanc GJ4 6 a i 0  1 0 40 
Environment 

to Water Intake 12 I6 18 20 
Downstream 24 30 32 35 40 

. -  -<--̂ ..---.-Le 
Total Targets Score 

4 Divide Line by 64,358 ana PiibitipIy by 100 S' =.42 S' 7.8 
3W SW 
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HRE Fuel ldells 

Sampling Protocol: 

If Line a is 0, the S, a 0. ~ n t e t  on bine @ . 
I 

bine [TJ is 45,  hen proceed to Line . I-.____ 

5.2 Waste Characteristics 
a. Chemical 1 3 

9 
8 

3 

Reactivity and 0 1 2 3  

Y axi ci ty 0 1 2 3  
Hazardous Waste 0 1 2 3 4 5 6 7 8  1 

Incompatibility 

Quantity 
$. Radiaacfive 1 20 0 2 5 8 12 16 20 

Total Waste Characteri 

Targets 

4-Mi1e Radius 

Environment 
Distance t o  Sensitive 

Land Use 0 1 2 3  

5.3 
30 

6i 

3 

Total Targets Score 
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a Waste Characteristics 
Direct Evidence 
lgnitability 
Reactivity 
lncompati bility 

a. Chemical 

b. Radioactive . 

Hazardous Waste 

7.2 
0 3 1 3 
0 1 2 3  1 3 
0 1 2 3  1 3 
0 1 2 3  1 3 

Subtotal 12 

1 3 1 2 3 4 5 6 7 8  1 8 
0 1 2 3 5 6 8  1 8 

~- - 

* 20 
Total Waste Characteristics Score 2a. 

2b. 2a + Subtotal,2b + Subtstal 
L 

13] Targets 
Distance to Nearest 
Po puia ti on 0 1 2 3 4 5  1 s 

Distance to Nearest 
Bui Id i n g 0 1 2 3  

Distance to Sensitive 
Environment 0 1 2 3  

Land Use 0 1 2 3  
Populatisn Within 

Buildings Within 
2-Pdile Radius 0 1 2 3 4 5  

2-Mile Radius 0 1 2 3 4 5  

1 

1 
1 

1 

1 

3 

3 
3 

7.3 

s 

Divide Line by 1,440 and Multiply by 100 S'FE = 0 SFE - - 0  
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HRE Fuel We1 1 s a 

tact Work Sheet 

riJ Cantainment 

Waste Characteristics 
a. Chemical Taxicity 

0 1 2 4  1 b. 
6 9 12 15 

Targets 
Population Within si 

Distance to  a 
1-Mile Radius 

Critieal Habitat 

8.4 
15 
1 5  

I 

43. 1 5  Total Waste Chaaaeteristics Score 
' 4b. 

8 1 2  3 @ 5  

1 0 1  2 3 

4 

4 

16 

0 

Total Yargets Score 16 r 

20 

12 

8.5 

I f  Line l7-I i s ~ ,  Multiply Fl x 

I 

Chemical 

Radioactive. 
q i f ~ i n e  is 45, ~ c l l t i p ~ y  1;1 x x m  

I f  Line  is^, Multiply x x [ial x a 21,600 

3 Divide Line by 29.600 and Multiply by 100 



C.3.3 Process Ponds 

C-’ 41 





Process Waste Sludge Basin - 7847 (SWSA-5) F a c i l i t y  name: 

Locat i on : See SWSA-5 

IV, Atlanta E P A  Region: 

?erson(s )  i n  charge of t h e  f a c i l i t y :  II_- 

Name o f  

Genera 1 

1-1 5-86 Oate: C .  E .  Nix Reviewer: 

descr ipt ion of the f a c i l i t y :  

( F o r  example: l a n d f i l l ,  surface impoundment, Dile, container;  types o f  
hazardous substances; location o f  the  fa:i l i ty;  Contamination route  of major  
concern; types of  information needed f o r  ra t ing ;  agency act ion,  e t c . )  

This i s  an 115,000 gallon basin lined w i t h  a 9 .76 mm plast ic ized PVC l i n e r .  Located 

. . .- 
i n  SWSA-5, i t  was used f o r  the disposal of radioactive sludge from the Process Waste 

Treatiiient P l a n t .  I t  i s  estimated t h a t  about 50 C i  o f  radionuclides and  possibly 
I 

heavy metals a re  contained in t h i s  basin. 

SFE = o 



Process Waste Sludge  Bas in  - 7847 
s I I s2 

C-143 



Process Waste Sludge Basin - 7847 (SWSA-5) 

Ground Water Route Work Sheet 

Assigned Value Multi- Max. Red. 
(Circle One) plier Score (Section) "Ore Rating Factor 

I I 

3 Observed Release 

I f  Observed Release is Given a Value of 45, Proceed to Line 

If Observed Release is Given a Value of 0, Proceed to Line 

a Route Characteristics 3.2 
Depth to Aquifer of . 0 1 2 @  2 6 6 
Concern 

Net Precipitation 0 1 2 @  1 3 3 
Permeability of the 0 1 @ ; 3  1 2 3 

0 1 2 (3' 1 3 3 

Unsaturated Zone 

._ Physical State 

Total Route Characteristics Scare 14 75 

TJ containment 0 @ 2  3 1 1 3 3.3 

Waste ~haracterirtics 3.4 

Chemical 
0 3 6 9 12 14 18 1 18 18 
o i 2 3 4 s $ J a  1 6 a 

a. Toxicity/ Persistence 
Hazardous Waste 

Quantity 
Radioactive 
b. 1 Maximum Observed 0 1 3 7 11 1 5  21 26 1 26 
b. 2 Maximum Potential 0 1 3 7 11 1 5 @ 2 6  1 21 26 

26 
Total Waste Characteristics 5cors 4a. 24 

21 (Largest af 48, bl or b2) 

4 Targets 
Ground Water Use 
Distance to Nearest 

Well /Population 
Served 

12 16 18 20 
24 30 32 35 40 

3.5 
3 3 9 
1 0 40 

1 I Total Targets Score I 3 1 4 9 i  I 1 

If Line is45,Multiply X X a Chemical 1008 

If Line a isO,  Multiply 882 X a X a X Radioactive 

a Oivide t ine a by 57,330 and Multiply by 100 1.8 
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if Line is; 45, Then Proceed to Line 

3 

-..---.-- 

"fetal W a s t e  Charadesistics Score 

-1 

30 

6 

I 2 3  fr 3 
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__- 

............ - 

p?-J x [q ...- x 4dPI"W E 
.-..... -. ........................ _- 

s 

E 

P 

E'b 

I 

1 

1 
1 

1 

1 

SPEZLO 



5 

8.5 

28 4 1 6  

Targets 
population Within 3 

Distance ta  a 

$-Mk Radius 

Critical !-labifax 12 0 4 



.......... 
S u r f a c r  Basin 3512 

.......... Faci 1 i t y  name: 

L oca? i on : 

E P A  R e g i o n :  

P e r s o n ( s )  i n  charge  of t h e  f a c i l i t y :  

- La t .  35.92457 Long a 84.31 633 

I V ,  A t l a n t a  

__.--.- I_ 

...... -IC_- 
l_l I _______IC_.- 

. ~-~ I_ ~~- 

1 - 1  5-86 
-. . _ . ~ _ _ _  

Date : C .  E .  Nix 
-.- ............ Name o f  Reviewer: 

r7er:erd) d e s c r i p t i o n  o f  t h e  facility: 
. -  

( F o r  example: l a n d f i l l ,  s u r f a c e  impound-?:-!:. I -  e ,  z s n t a i n i r ;  t ypes  of 
h a z a r d o u s  s u b s t ? n c e s ;  l o c a t i o n  o f  t h e  fa:'; '1:; r:::?--,;riation route o f  m a j o r  
concern ;  types  o f  information needed f o r  * - 2 : . - ; :  :;I a c t i o n ,  e t c . )  - -.-#-,. 

Located in  the main labora- tory complex, t h i s  32,000 g a l l o n  basin was I J S ~ C !  in  
......... - 

t h e  1940s a n d  1950s as  a s e t t l i n g  bas in .  The Process Waste Treatment P l a n t  

(Bui ld inq  3544) l i e s  o v e r  much o f  the o r i q i n a l  impoundment a r e a .  .The n a t u r e  

I_____ .---..__I.___ . __ ........ ___ .......... __ ___- .... ~ 

o f  hazardous m a t e r i a l s  c o n t e n t  i s  unknown 

c-? 4'3 



Air Raute Scare 6s 



Surface Basin 3512 

Grsennd water ute Work Sheet I 

I_ 

. 4a. 
(Largest af 4a, b l  or bZ) 4b. 1 

-1 
8 1 2 ' 3  

-.~- 

26 

3.2 
2 6 5 

3 . 4  

['TJ Tarjets 
Grwnd Water Us2 0 3 2  3 

(i$ -3' 6 8 l o  
12 16 18 20 
24 3Q 31 35 40 

Distance to Nearest 
Well /Population 
Served 

3.5 
3 3 9 
1 40 

Div td r  Line by 57,330 and  Multiply by 100 
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S u r f a c e  B a s i n  351'2 
-.. .-....... 

Direct Contact I 
i- 

I 1 I ,A- 
I ._..*-__I &-.-::::-..-.--- 

45 

-- --.s____l._.. 

- .., . - 

4a. 
4b. 

Total Waste Characteristics Score 
.._.....I.____- 

Targets 
Population Within a 

Distance to a 
l -Mi le  Radius 

8.5 

0 1 2 3 4 5  

8 1 2 3  

4 

4 

26 

1 2  

Becomes 0 because i t  i s  n o t  accessible. 
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......... ._y__I_ .. .-IIIIII-.P---.ll- Perssn(s) i n  c h a r g e  i;f t h e  facility: 

General descr ip t ion  o f  the  f a c i  1 i t y :  

h 
c 

s~ttlinq bas4ri f ~ r  process w a c t e  water, I f -  i s  located i n  the  soi;thwes?: 

t aken  o u t  of servic,e i n  '1976 b u t  i t  remains uncovcrred., 
II._._.._. __c_II I-.._ ---- -1-" ............... I _______.___l_l___ . 



3513 Basin s s2 

0 0 

COMPUTING SM 
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'1 I 
3 B 



S e t t l i n g  B a s i n  - 3513 

..------̂ --.111 

Total Waste Characteristics Score 
Largest of 4a, bl  Q T  b2 

4& 1.-- 

Surface Water Route Work Sheet I 

25 

0 bs 2 wed w el ea e e 

If Qbserved Release i s  Given a Value of 45, Proceed t o  Line 

Routs Cha ract-beri srics 4.2 
Facility S l ~ p e  and Intervening Q 1 2 3 1 3 

1-yr. 26-hr. Rainfall 0 1 2 3  1 3 
DisG;ancetoNearestSu~ace 0 1 2 3 2 6 

8 1 2 3  1 3 

Total Route Characteristics Scare 

12 16 18 90 
24 39 32 35 40 

to  Water Intake 
Dawn5trearn 

1 0 40 

5 5  Total Targets Scare 6 
I_ -..._..... ~ 

.-.l....._l_.. ~ 

s' - 1 . 3  §a 8.C 
3w 5W __ 
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... ..... 

...... 

.... 

0 1 2 3  I 3 

Distance t o  Sensitive 
Environment 

0 1 2  3 
0 1 2 3 4 5 6 4 8  3 

I 

asfe Characteristics 5s 
-..-- 

5 3  
1 30 

2 6 

0 2 3  t 3 

l a 



I .... ... ... 

5 

E 
E 

E 

1 

L 
1 

1 

EZLO 
EZCB 

EtlU 

S$&ZLO 

F'h 

E L 



Settling B a s i n  - 3513 B 

aste Characteristics 
a. Chemical Toxicity 
b. Radicaetive 

Total Waste Characteristi- 

Distance tra a 
Critical Habitat 

pJ Divide kine . 5  x 100 
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.- 
O l d  Hydrofracture  B a s i n s  (SWSA-5) 

.................... ................ _..I_. F a c i l i t y  name: 

......... ~ ....... 
See SWSA-5 Locat ion:  

I V ,  A t l a n t a  EPA Region: .- __- 
I__ 

Person( s )  in charge  of t h e  f a c i l i t y :  
-I.._.- - 

Date: 1-1  5-86 
. . . . . .  

c.  E. N i x  N a m  o f  Rev i ewer : I-._ 

General d e s c r i p t i o n  o f  t i l e  f a c i l i t y :  

(For- exarnple: l a n d f i l l ,  s u r f a c e  impoundment, p i l e ,  c o n t a i n e r ;  t y p e s  of 
hazardous s u b s t a n c e s ;  l o c a t i o n  o f  t he  f a c i l i t y ;  contaminat ion  r o u t e  of  ma jo r  
concern;  types  o f  information needed f o r  r a t i n g ;  agency a c t i o n ,  e t c . )  

- 
Ihe pond c o n s t r u c t e d  a d j a c e n t  i o  the o l d  Hydrofracture  f a c i l i t i e s  i n  SWSA-5 was 

designed t o  rece ive  any a c c i d e n t a l  r e l e a s e  o f  w a s t e  g r o u t  mixture i n  h y d r o f r a i i 2 ,  i 
I . ................ -- ...... 

o p e r a t i o n s .  Recent s i t e - c h a r a c t e r i  z a t i o n s  have produced e s t i m a t e s  o f  the i tiventor) 

o f  s e l e c t e d  chemicals and r a d i o n c u l i d e s .  These e s t i m a t e s  a r e  shown i n  Tab les  5.5a 
~~~~ . ~ .  

and b o f  the r e p o r t .  
.I___ __ ._ .......... .................... ._ .________I .. -. - 

Scores:  SM = 5 . 3  (sgw = 4.5  sSw = 8.0 sa = 0 ) 

SFE = 0 

0 SDC 
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O l d  Hydrofracture B a s i n  (SNSA-5)  

C-164 



Old Hydrofracture Bainn  (SWSA-5 )  

Ground Water W ute Wark Sheet 

CQnCcFL'? 
Net Precipitation 8 1 2 3  
Permeability o f  the 0 1 2 3  

Physical State 0 1 2 3  
Unsaturated Zone 

1 3 
1 3 

1 3 
~ ______l_l..___ __ 

Total Route Characteristics Scare 

1 1  
0 1 2 3  1 3 1 3.3 

waste Characteristics 3 a  
Chemical 

a. Toxicity! Persistence 0 3 6 9 12 14 ,la'! 1 18 18 
Hazardous Waste o , i " u  3 4 5 6 7 a 1 1 8 

Qua n rity 
RXkXKt ive  

b. 1 Maximum Observed 0 1 3 7 11 15 21 26 1 26 
b, 2 Maximum Potential 0 1 3 7 (11'15 21 26 1 26  

I^ ~ a t a ~  Waste Characteristics score 
(Largest af 4a, bl or b2) 

p-J Targets 7 
Ground Water Use q j l 2  3 

%: 4 6 10 
i 2  16 18 20 

24 30 32 35 48 

Distance to Nearest 
Well / Population 
Sew@$ 

3 . 5  
3 3 9 
1 40 

Divide Line a by 57,330 and Mult iply by 100 





O l d  Hydrofracture B a s i n  (SWSA-5)  

Observed Release 

@ Waste characterist ics 
a. Chemical 

React iv i ty and 
Incompatibility 

To xi ci by 
t.1 a za t-d a u s Waste 

Quant i ty  
b. Radioactive 

8 1 2 3  1 

0 1 2 3 1  3 
0 1 2 3 4 5 6 7 8  1 

0 z 5 8 12. 16 PO 1 

5.2 

3 

9 
8 

26 

aracterist icr Sco 

a Targets 5.3 
0 9 1% 1s 9s 1 38 

21 24 27 30 
0 1 2 3  I] 6 

Population Within 

Distance t o  Sensi t ive 

Land Use 0 1 2 3  1 3 

4-Mile Radius 

E 11 v i P Q n rn e n t 

Total Targets $cor 
.- 

E l  Rlultiply x x - 
.__.. 

Divide Line by 35,100 and Multiply by 100 



O l d  H y d r o f r a c t u r e  Basin ( % S A - 5 )  

1 
t 
1 
I 

Subtotal 
a. Chemiraf 

0 2 3 4 5 6 7  1 
1 2 3 5 5 8  1 

7.2 
3 
3 
3 
3 

12, 

13 

8 1 2 3 4 5  

0 1 2 3  
1 2 3  

0 1 2 2 3 4 5  

0 1 2 3 4 5  

- 

Total Targets Score 

9 

1 

I 

5 

3 

3 

3 

5 

2 4  

1,440 
Chemical 

adioactive 

j51 Divide Line by 1.448 and Mult iply by 100 
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O l d  Hydrofracture  Basin (SNSA15)  

Direct Contact Work Sheet 
-.- 

45 

@ 1 2  3 

[a containment 

u 
a, C h m i c a l  Toxicity 
b, Radioactive 

a 1 z @  
8 1 2 4  
6 9 12 15 

5 a. 15 
1 b. 

15 
15 

Tsta I W arte Ch aractteri s t ics  Score 
4b. ~ . _ .  . . . .... _ll___l___.__ 

Targets 
Population Within a 

Distanca to a 
1-Mile Radius 

Critical Habitat  

o 1 2  3 @ 5  

0 1 2 3  

4 

4 

16 

4 

20 

12 

1._ 7- I I -7 

Total Pargets Scare 

8.5 

Chemical 0 

Radioacfive 0 
21,600 

IE] Divide Line by 21.600 and Mult iply by 100 
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LTTR Ponds 
- ~ILIIII____I____ Facility riarne: I- 

___I__ 

Per.son(s)  i n  charge of the  facility: 

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

I__ 
~ _ _ _ I  

c .  E. N i x  Da te :  1-1 5-86 Uams o f  Kevjewer-: -I- 

General descr ip t ion  o f  t h e  f a c i l i t y :  

(For examp l? :  l a n d f i l l ,  surface i r r p o b r i d n e n t ,  p i l e ,  container; t y p e s  o f  
hazardous substances; l o c a t i o n  o f  t h e  f a c i  1 i t y ;  c o n t a m i n a t i o n  r o u t e  o f  major. 
concern;  t ypes  c i n f o r m a t i o n  needed f o r  rstincj; aqency a c t i o n ,  e t c . )  

Two ponds w i t h  a capacity o f  a p p r o x i m a t e l y  1811,000 gallons each were used f o r  

the retention o f  process waste water 'rom the Low I n t e n s i t y  Tes t  Reactor. ( L - I T R ) .  

_I____ -- 

._I. I--- __c-II-II_-ll___ _I- 

In  1964,  t h e  ponds were f i l l e d  w i t h  c - a y  and e a r t h  and then s t a b i l i z e d  w i t h  A 

qt'ass 6over'. I n f o r m a t i o n  concernina -:he Dresence of  hazardous materials was 

n o t  avai lable ,  -- 

c -  1 a0 



WORKSHEET FOR COMPUTING SM 
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L I T R  Ponds 

Surface Water aute Work Sheet I 
1- Assigned Value 

4,2 
Facility Slope and Intervening 0 L? 2 3 1 1 3 

1 2 3 
2 6 6 8islancetoNeares;Su~ace 

1-yi. 24-hr. Rainfall  

Physical State 0 1 2 (3’ 1 3 3 
Water 

Waste Characteristics 4.4 
a. Chemical 

Tarici ty  / Persistonce @ 3 6 9 12 15 18 1 0 18 
8 Hazardous Wastz $ 1 2 3 4 5 5 7 8 1  0 

Quantity 
b. Radieactive 

b. 1 Maximum Observed 0 1 3 7 11 1 5  21 26 1 26 

b.ZMaxirnunpstsntial Q 6) 3 7 1 1  1 5  21 26 1 1 . 26 

Tota I W a 5te Character is t ics  S cor e 
Largest of rta, bl  or  b2 4b. 

r;l Targets 
Surface Water Use 

4.5 
3 6 9 

I Distance PO Sensitive 0 1  2 3 2 0 6 
Environment 

to Water Intake 
Bawnstrea m 

@ 4 6 8 10 
12 16 98 20 
24 39 32 35 40 

1 0 40 

Line by 64,350 and  I\,lc.itiply by 100 
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LITR Ponds 

ir Route Work She 

Observed Release 

Sampling Pratocd: 

is  8, the Sa = 0. Enter an t ine 

i s  45,  Then Proceed to t ine  

waste Characteristics 
a,  Chemical 

Reactivity and 0 1 2 3  4 

Toxicity 0 6 2 3  3 
Ha rard ou s Waste 0 1 2 3 1 4 5 6 7 3  1 

Dncornpatibility 

uantity 
b, Radieattiwe 0 2 5 8 12 16 20 1 

5.2 

3 

9 
8 

20 

5.3 

a 9 12 15 18 4 30 

0 1 2 3  2 6 
26 24 27 30 

Pop u I a ti Q n Wi t h i n 

Distance t o  Sensitive 
4-Nlile Radius 

Envi rsnment  
Land Use 0 ' 8 2 3  1 3 

by 35,100 a n d  Mult iply by io0  s'= a 0s; = 0 
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LITR Ponds 

.Fire and Explosion Wark Sh 

Assigned Value Multi- Max. Ref. 
Score (Circle Orre) 

Direct Evidence 8 3 1 3 
IgnitsSil ity 0 1 2 3  1 3 
Reactivity 8 1 2 3  1 3 
In corn pa ti hi I i rj 0 1 2 3  1 3 

12 
a. Chemical 

Hazardous Waste 0 1 2 3 4 5 6 7 8  1 8 

b. Radioactive 1 9 1 2 3 5 6 3  1 B 

__...._-- Subtatal 

Total Waste Charactzristics Score 
2a .E Subtotal,2b +. Subtotal  2b. 

Targets 
Distance !a Nearest 

Distance to Nearest 

Distance to  Sensitive 

Land Use 
Papulatiari Within 

2-Mile Radius 
Buildings Wi th in  

2-Mile Radius 

Population 

Building 

Environment 

~ 

0 1 2 3 4 5  

0 1 2 3  

0 1 2 3  
0 1 2 3  

0 1 2 3 4 5  

0 1 2 3 4 5  

1 

I 

1 
1 

1 

1 

5 

3 

3 
3 

5 

7.3 

Total Targets Score 24 
I 

la Divide Line by 1,440 and Mu l t i p l y  by 100 
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LITR Ponds 

irect Contact 

~ a s t e  Characteristics 8.4 

a. Chemical faxicity ($\ 9 1 3 5 a. lis 
b. Radioactive OF2 4 1 b. 95 

6 3 12 15 

Targets 
Population With in  a 

Oirtance to a 
I-Mile Radius 

Critical Habitat 

8.5 

4 16 20 

4 4 1% 

Total Targets Seore 

Chemical 

Rad iaactive 

7J Divide tine by 21,600 and Mult iply by I00  
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F a c i l i t y  name: HRE Impoundiiient 

L o c a t i o n :  .. .... 

EPA Reg ion :  I V ,  A t l a n t a  - ......... 

P e r s o n ( s )  i n  cha rge  of t h e  f a c i l i t y :  ........ .. . 

--- - ... .-. .................. ......... _- 

C .  E. N i x  ~ ~ t ~ :  1-1  5-80 
......... ... I_._. Name o f  Rev iewer :  

Genera l  d e s c r i p t i o n  o f  t h e  f a c i l i t y :  

( F o r  example: l a n d f i l l ,  s1.1r.fac:e impoundment, p i l e ,  c o n t a i n e r ;  types o f  
hazardous  subs tances ;  l o c a t i c n  o f  t h e  f a c i l i t y ;  C o n t a T i n a t i o n  r o u t e  n f  i na jo r  
concern ;  t y p e s  o f  i n f o r m a t i c q  n?.ded f o r  r a t i n g ;  agency a c t i o n ,  e t c . )  

This s u r f a c e  impoundment was des igned  t o  r e c e i v e  l o w - l e v e l  r a d i o a c t i v e  waste  

from t h e  Hoiiiogenous Reac to r  Exper iment  No. 2 .  I t  was f i l l e d  and capped w i t t i  
I _- ._.li..._ ________ - _ ........... ______- 

a s p h a l t  i n  1970. S i t e - c h a r a c t e r i z a t i o n  d a t a  has been o b t a i n e d  and an e s t i m a t e d  

i n v e n t o r y  o f  hazardous m a t e r i a l s  i s  p r e s e n t e d  i n  Tab le  5 .6  o f  t h e  r e p o r t .  
____.__ _ ............. ................ ~ ~ __  

___ -. -Ix_̂ -__I. -. ...... .- 
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HRE Impoundment 
- 

"fatal Waste Characteristics Scare 4a. I 19  
(Largest of 4a. bl OK bZ) Qb. I 1 5  

W a s e  Characteristics 
Chemical 

a. Toxicity I Persistence 
Hazardous Waste 

26 
.__._ 

3 .4  

18 le, 
1 e; 

Total Targets. %ore 

x 
1 -I. _--- 

If Line a i s  45,Multiply a X 

I f  Cine isO,Multiply @ X X x a 
______I 

I 

c -  
Divide Line by 57,330 and Multiply by 100 "3"53SBW - 4 . 5  

c--179 



t iRE Impoundtilent 

I f  Observed Fkiease i s  Given a Value of 0, Praceed to Line - 
TJ ~ o u t e  Characteristics .% 

Facility Slope and sntervening Q 1 2 3 I 3 

I-yr. 24-hr. Rainfall 0 1 9 3  1 3 
Distantet8NearestS;urface 8 1 2 3 2 t 

Physical State 0 9 2 3  

Terrain 

water 

Total Route Charact 

TJ containment 8 1 2 %  

iJ Waste Characteristics 4.4 

a. Chemical 
. 0 3 6 9 12 15 682 1 18 138 

\-I 

xicity/ Persistence 
za rd o u s W a  5 t e 9 O ( : z 3 4 5 5 7 8 1  1 

Quantity 
b. Radioactive 

25 
26 

7 
b. I Maximum Observed 8 1 3 7 4 4  15 21 26 1 

I b. 2 Maximum Potential 91 15 29 26 
,-7 

7 4 ~argetm 4.5 
Surface Water Use 0 I & ?  3 6 9 
Qistante to Sensitive a1 \-J 2 3 a. 0 6 

Environment 
Population Served I Oistanc @La 6 8 IO 

to Water intake 12 16 18 20 
Downstream 24 38 32 35 40 

I 0 

r-- Total Tatgets !kQre 

40 

= 2.9 qfVb 8. 0 



HRE Impoundment 

Ohsewed Release 

-- I- 

I f  Line [g is  0, the S, = 0. Enter on Line 

I f  Line [d is  45, Then Proceed to  Line 

Waste Charaaeristicx 5.2 

. 

. 
I. --...._. .-.-__ ... 

a. Chemical 
Reactivity and 

lncom pa ti bil ity 
Toxicity 
Hazardous Waste 

Quantisy 
b. Radioactive 

0 1 2 3  1 

9 1 2 3  3 
0 1 2 3 4 5 6 7 8  1 

6% 2 5 8 12 16 20 1 

3 

9 
s 

Tot a I Waste Ch a racteris t i cs Score 
l_____.l__. 

5.3 @ Tatgets 
Papulation Within 

4-Mile Radius 
0 9 42 95 48 } 21 24 27 30 

1 30 

I Distance t o  Sensitive 0 1 2 3  2 6 
Envirsnment 

Land Use 8 1 2 %  1 3 
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8 
8 

I 
L $L 

E b 



TJ Waste Characteristics 
a. ~ h e n i c a l  Toxicity 0 1 2 3  
bs Radioactive 6 1 2 4  

8.4 

5 a. 15 
1 b. IS 

Distance to  a 
Critical Habitat 

0 1 2 3 4 5  

0 1 2 3  

4 

4 



6.3.4 White Oak Creek Watershed 

c-184 





. .....< 

I__ 

E V A  R e y i  on : 

Person(s) i n  charge of t h e  f a c i l i t y :  

I v  9 A t l a n t a  

-- 
C .  E .  N i x  D a t e :  1 -1 5-86 

I-_- -._- Name o f  Rev i eiier : 

Generdl descr ipt ion o f  the  f a c i l i t y :  

( F o r  example: l a n d f i l l ,  surface impoundrent ,  p i l e ,  container;  types  o f  
hazardous sub5tances ;  location o f  the facility; contamination route  o f  major 
concern; types o f  information needed for  ra t ing ;  agency a c t i o n ,  e tc .  1 

White Oak Creek ( W O C )  and i t s  a s s o c i a t e j  t r i b u t a r i e s  collects surface draindqe 

from most  o f  the O R N L  f a c i l i t i e s  i n  Melton Valley, veceives discharge f r o m  procec,s 

streams i n  the main laboratory complex, a n d  serves as  a discharge point for 

shallow aquifers i n  the drainage basin. The ultimate discharge o f  WOC i s  i n t o  Wi- l i te 

Oak Lake, Contaminants inc lude  the radisnuclides ' ( '~ r ,  6 0 ~ o ,  arid ' 3 7 ~ s  anang 

others.  Hazardous  chemicals known t o  b: present include PCBs and mercury, The 

inventory of  hazardous substances i n  bJ0C a n d  i t s  associated floodplains i s  u n k n o w n .  

-- ___I_ I__ 

._ -__ --I 

.-I_ ._-_..- 

--I--. _-I- 

l_-llll_lll _- 

__- 



White Oak Creek 

Groundwater Route Scare ($igW) 

Surface Water Route Score (!39w) 

S 

8.0 64.0 

Air Route Scare (SJ 0 0 

WORKSHEET FOR COMPUTING SM 
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Whi te  Oak Creek 

Route Characteristice 
Qepth to Aquifer ef O f 2 3  

Net Precipitatian 0 1 2 3  
~ ~ r ~ ~ a ~ ~ i i t ~  of the 0 1 2 3  

Unsaturated Zone 

Total Route Cham 

a. Toxicity I Persistence 0 3 6 9 1 2  14 \18,: 
Hazardous Waste 0 1 ' 2  3 4 5 - 6 ' 7  8 1 

b. 1 Maximum Ob~enred 0 I 3 7 11 45 21 25 
b, 2 Maximum Potential 

Distance to Nearest 
Weil I Population 12 16 fa3 20 

24 3Q 32 35 40 

C-1%7 



White Oak Creek a n d  Tributaries 

I Surface Water Route Work Sheet I 

~ 
.. 

If ~ $ s z r v e d  Release is  Given a Value of 45, Proceed to Line 

If Observed Release is Given a Value  of 0, Proceed to  Line 

Route Characteristics 4.2 

I__ 

.. . ... . 

Facility Slope and in te rven ing  Q 1 2 3 I 3 

1-yr.  24-hr. Rainfall 0 1 2 3  1 3 
Terrain 

BistancetoNcarestSurface Q 1 Z 3 2 5 

Physical Sta te  0 1 2 3  1 3 
Water  

-- ..,,... .- 

I s  I Yotal Route  ChararZeristics Score 

3 Containment In 0 1 2 3  

a Waste Characteristics 
a. C h e m i c ~ l  

Toxicity / Persistence 0 3 6 9 1 2  15 18 1 18 18 

4.4 

Hazardous Waste  0 1 9 2  3 4 5 6 7 8 1 1 8 ._/’ 
Quant i ty  

b. Radioactive 
b. 1 M a x i m u m  Observed 0 1 3 7 11 15 21 26 1 26 
b. 2 M a x i m u m  Potent ia l  a 1 3 7 1 1  15 21 25  1 1. 26 

Targets 
Surface Water Use 0 1 @ 3  
Distance to  Sensitive 0 1  2 3 

4.5 
3 6 9 
a 0 6 

v 
Environment 

to  Water  l n take  
Downst ream 

40 0 Population ServNedlDistance @ 4 6 8 IO 1 
1 2  16 18 20 
24 30 32 35 40 

*-7 
Total Targets Score  

} 
I 
]a Divide Line by 64,350 and ?,lbitiply by 100 
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Whi %e Oak Creek and T r i  b u t a r i e ;  

Observed Release 

Date and  ~ ~ c ~ ~ i ~ ~ :  

Sampling Protocol: 

If Line 

If Line 

is 0, the Sa x 0. Enter on Line 

is 45, Then Proceed t o  Line 

TJ Waste Characteristics 
a. Chemical 

Readiwity and 

To xi city 
? ncam pati bi I ity 

azardolss 1Pdarte 
Qua nti t y 

b. Radioactive 

0 1 2 3  1 

0 2 5 8 12 15 20 1 

5.2 

3 

13 
8 

20 

4-Mile Radius 

Environment 
Distance to  Sensitive 

Land Use 

9 12 15 18 

1 2 3  

5.3 
30 

6 

3 

by 35.100 a n d  Multiply by 100 0 
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White Oak Creek and ' T r i b u t a r i e s  

-- 
7.2 

Direct Evidence 0 3 1 3 
0 1 2 3  1 3 
0 1 2 3  1 a 

Incompatibility 0 1 2 3  1 3 
Subtotal l a  

a. Chemical 
Ha za  rdaus Waste 0 1 9 3 4 5 6 7 8  1 8 

$. Radioactive 6 1 2 3 5 6 8  1 8 

... ̂.._ 

.. . . . . . 

Targets 7.3 
Distance t s  Nearest 

Population 1 a i 2 3 4 5  5 

Distance t o  Flearss: 

Distance to  Sensitive 

Land Use 
Pcpulatisn Within 

&Mile Radius 
Buildings Within 

2-Mile Radius 

Building 

Environment 

0 1 2 3  

0 1 2 3  
0 1 2 3  

8 1 2 3 4 5  

8 1 2 3 4 5  

3 

3 
3 

5 

5 

I[<] ..... Divide Line E1 by 1,440 a n d  Mult iply by 100 
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White Oak Creek and T r i b u t a r i e s  

Qbserred Release 

Waste Chaaacteristiu 
a. Chemical Toxici 
b. Radioactive 

Q . , @ 3  
0 1 2 4  
6 9 52 I f  

5 a. 10 
1 b. 

8.4 
1s 
15 

7-J Targets 
Papulation Within a 

Distance to a 
Critical Habitat 

0 5 2 3 4 < 5  c 
(id 1 2 3 
L,' 

8.5 

4 

4 

16 90 

0 12 

f ~ t d  Targets Score -1 
--.-- 

Oivide l ine by 21,600 and Multiply by 700 Sbc = sLCc - - 33.3 

C-I91 



Whi te  Oak Lake 
-. I__...-_- F a c i l i t y  name: -- 

-- I II____ 

L o c a t i o n :  

EPA Region: - ._----_̂ _-I_ ........ I V ,  A t l a n t a  

Person(s) i n  cha rge  of t h e  f z : ' - < : y :  ......... ...... - ............. 

Date :  1-15-86 _..-. I.--- _._____ 
C. E .  N i x  Name o f  Rev iewer :  

General d e s c r i p t i o n  o f  t h e  f : : ' - j : j :  

( F o r  example: l a n d f i l l ,  sKr-f:;.s ' i ; i ~ n d m e n t ,  p i l e ,  c o n t a i n e r ;  t ypes  of 
hazardous substances; 1 o c a t i : -  ;f t r ?  f a c i l i t y ;  c o n t a m i n a t i a n  r o u t e  o f  m a j o r  
concern; types of i n f o r m a t i c -  - 2 5 - x  f o r  r a t i n g ;  agency a c t i o n ,  e t c . )  

White Oak Lake i s  an a p p r o x i m a t e l y  8 ha impoundment formed beh ind  ';Jhite O z k  

Dalri t h a t  was b u i l t  i n  1943 1 Km upstream f r o m  where Whi te  Oak Creek e m p t i e s  

i n t o  t h e  C l i n c h  R i v e r .  Cons ide rab le  sed iment  has accumula ted ;  t h e  e s t i m a t e d  

.. .._. - ....... ........... _. 

5 
voliinie i n  1979 was 1 . 3  x 10 c u b i c  meters  c o n t a i n i n g  a p p r o x i m a t e l y  650 Ci. There 

a r e  no a c c u r a t e  e s t i m a t e s  as t o  t h e  t y p e  and q u a n t i t y  o f  hazardous chemica ls  

_II..--- -- .-.-_ .......... 

- ~~ 

p r e s e n t .  
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White Oak Lake 

~raundwater  Route Score (SgJ 

surface Water Route Scare C3J 

Air Routs Score (SJ 



l r lh i te  Oak Lake 

~brervrzd Release 

~ b r e s v e d  Release is Given a Value ob 45, Proceed to Line 

Depth ts Aquifer of 0 1 4 : 3  

Net: (arecipitatim 
Permeability sf the 

Unsaturated Zane 
-7 

8 1 2 ' 3  

a. Toxicity / Persistence 0 3 6 9 12 14 118 
Hazardous Waste 0 1 2 3 4 5 i T 8  1 

b. 1 Maximum Qbserved 0 1 3 7 11 15 a1 26 

Graund Water Use 
Distance to Nearest 

Well /Population 
24 31% 32 35 4s3 

Total Targets Score 

S B  z Sf  1 
9w 3 . 3  gw 
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bfhite Oak Lake 

1% Observed Release i s  t i ven  a Value of 45, Proceed to Line 

Route Characteristics 
facility Slope and Intervening 0 1 2 3 

I - y r .  24-hr. Rainfall Q 1 2 3  
OistancetoNearestSurface 0 7 2 3 

8 1 2 3  

Taxicity/ Persistence . 0 3 6 9 1 2 1 5 @  
Hazardous Waste o y z  3 4 5 6 7 El 1 1 

b, Radioactive 

b. 2 Maximum Pote 

Surface Water Use 
Qistante to Sensitive 
Environment 

to Water Intake 
Oownstream 

Total Target:; Score 
- _ - ~  .-- 

c - I 9 5  
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White Oak Lake 

aste Characteristics 
Direct  Evidence 
lg R ita bi 1 i 
Read vi ty 
In cam pa ti bil ity 

7.2 
0 3 I 3 
8 1 2 3  1 3 

1 2 3  3 3 

0 1 2 3  1 3 
$u b tota I 22 

a. Chemical 

ha. Radioactive . 
Hazardous Waste 0 1 2 3 4 5 6 7 8  1 8 

0 1 2 3 5 6 8  f 8 

Distance to Nearest 

Distance t o  Nearest 

Distance PO Sensitiwe 

8 9 2 3 4 5  

0 1 2 3  

Environmen t 0 1 2 3  
0 1 2 3  

0 1 2 3 4 5  

2-Milc Radius 0 1 2 3 4 5  

Population Within 
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Whi te  Oak Lake 
e 

Direct Centact Work Sheet 

If Line is 45, Proceed to  Line kj 
if Line i s  Q, Proceed t o  Line a 

I 

I 

I a Containment 0 15 

3 1 8.2 

15 1 8.3 
.. 

Waste Characteristics 
L--.l 

a. Chemical Toxicity 
b. Radioactive 

0 1 2 3  
0 1 2 4  
Ed 9 12 1% 

5 a. 15  
1 b, 

8.4 

1 5  
15 

-... a Targets  8.5 
Population Within a 

Distance to J 

1-Mile Radius 

Critical Habitat 

8 1 2 3 4 5  

0 1 2 3  

4 16 

4 0 

20 

12 

C-l9% 



c.3.5 Line Leak Sites 

c-7 99 





LLW Line Leaks 

Varied 
Facility name: - 

__I__ ---_1. 
Locat i  on: 

IV ,  A t l a n t a  
EPA Region: I_--_- - 

Person(s) in  charge  of t h e  f a c i l i t y :  ~- 

General d e s c r i p t i o n  of t h e  f a c i l i t y :  

(For  cxarnpl?: l a n d f i l l ,  s u r f a c e  impoundment, p i l e ,  c o n t a i n e r ;  t y p e s  of 
hazardous s u b s t a n c e s ;  l o c a t i o n  of t h e  f a c i l i t y ;  Contamination rodtt? o f  major  
concern ;  t y p e s  of  information needed f o r  r a t i c g ;  agency a c t l o r ) ,  e t c . )  

The low-level 1 i q u i d  r a d i o a c t i v e  waste  genera ted  a t  O R N L  i s  c o l l e c t e d  froni 

numerous s o u r c e s ,  s t o r e d  i n  underqround t a n k s ,  and t r a n s f e r r e d  by p i p e l i n e  t o  

d i sposa l  a r e a s .  During i t s  o p e r a t i o n a l  h i s t o r y ,  s e v e r a l  l e a k s  have occurred  a t  

var ious  p o i n t s  in  the system. Areas crxi taminated by radionucl  i w s  a r e  a l s o  

var ied  a n d  1 i t t l e  i s  known concerning the m g n i  tude o f  contaminat ion.  Est imates  

p lace  the t o t a l  q u a n t i t y  o f  contaminants as l e s s  than 100 C i .  

_I_ - 

- I--_ 

- _I_ I__ 

-- ___I__ --- 

I _lll____. 



LLW Leak S i t e s  

6 . 7  

s 

44.89 

s2 

Groundwater Route Scare (Saw) 

Surface Water Route S a f e  (S3w) 

0 0 

.... .. 

WORKSHEET FOR COMPUTING SM 
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LLCJ Line Leaks 

Depth to Aquifer of 0 1 2 3  

Net Precipitation Q d 2 3  
Permeability of the 0 1 9 3  

Unsaturated Zone 

Total Route Characteristics Score 

a. Toxicity / Persistence 0 3 6 9 12 1.4: 113 
Hazardous Waste O i % ' : 2  3 4 5 6 7 8 3 

b. 2 Maximum Paten 

GrQund Water Use 
Distance to Nearest 0 4 6 8 1 0  

14  30 32 35  40 
Well I Population 12 16 48 20 

by 57,330 and Multiply by 100 s iw =4.9€?;, = 3.78 

C- 702 



LLW L i n e  Leaks 

If Bb~ewed Release i s  Given a Value of 45, Proceed to  Line 

I f  Observed Release is Given a Value of 0, Proceed to Line 

Route Characteristics 4.2 

I 

Facility Slape and Intervening 0 9 2 3 1 3 

1-yr. 24-hr. Rainfall 0 1 2 3  1 3 

OistancetaNearestSurface 0 1 2 3 a 6 

Physical State a 1 2 3  1 3 

Terrain 

Water 

--. ~ ,. 

0 1 2 3  
.. ,_ 

Waste characteristics 4.4 
I 

a. Chemical 
Taxicity / Persistence . 0 3 6 9 1 2 @ 1 8  1 15 18 
Hazardous W a sts O m 2 3 4 5 6 4 8  1 1 8 
Quantity 

b. Radioastive 
b. 1 Maximum Ob5et~@d 8 1 3 9 11 15 21 26 1 26 

26 7 -  b. 2 Maximum Potential 0 1 3 3 11 15 21 26 1 

Targets 
Surface W a t e r  Use 
Distance to Sensitive 

6 1 0 3  
m1 2 3 
W 

Environment 
Popcalatimi Serve 4 6 8 10 

12 16 181 20 

24 38 32 35 40 
to Water Intake 
Dawnstream 

4.5 
6 9 

6 0 

0 40 
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I-LW Line Leaks 

Date and Locatian: 

Sampling Protocol: 

Pf Line 

If Line 

is Q. the Sa P 0. Enter on Line 

is 45, Then Proceed to Line 

YJ waste Characteristics 5.2 
a. Chemical 

Reactivity and 0 1 2 3  1 3 
lncompatibility 

Taxicity 
Hazardous Waste 

uantity 

0 1 2 3  3 
0 1 2 3 4 5 6 7 8  1 

6 2 5 8 12 16 20 i 

9 
8 

20 

- _  

Total Waste Characteristics Score 

Targets 

Distance to  Sensitive 

Land Use 
En vi ran me fl t 

1 

2 

5.3 
30 

6 

0 ’ 1 2 3  1 3 

c- 304 



1-1-11 Line Leaks 

' Fire and Explosion Work Sheet 

~ a r i n g  Factor 
bassigned Value 

(Circle One) 

waste Characteristics 
Direct Evidence 
Ignitability 

I ncom pati bility 
Reacti Vi  ty 

a 3 
0 1 2 3  
0 1 2 3  
6 1 2 3  

1 
1 
1 
1 

Subtatal 

7.2 
3 
3 
3 
3 
12 

a. Chemical 

h?. Radiaactive 
Hamardous Waste 0 1 2 3 4 5 6 7 8  1 

Q l 2 3 5 6 8  1 
8 

8 

. .....-_- 

Targets 
Qi~ i -~nnce  to  Nearest 

PCIpUlJtiOPr 0 
Distance to Nearest 

Building 0 
Distance to Sensitive 

Environment 0 
Land Use 0 
Population Within 

2-Mile Wadius 0 

~ ~ ~ f ~ ~ ~ ¶ $  Within 
&Mile Radius 8 

7.3 

5 5 

1 

1 
1 

1 

I 

3 

3 
3 

5 

5 



LLN Line Leaks  a 

I 0 45 .I 

is 45, Proceed Po Line 

is 0, Proceed to  Line 

Contai nrneat 15 8.3 15 
1 

hJ waste aaracter ist ics 
a. Chemical Toxicity 
. Radioactive 

BB a @ 3  
1 2 4  

8.4 

Papulation Within a - 
I-Mile Radius 8 4 2  3 h j S  

Distance to a 
Critical Habitat 

c. 

@ I  2 3 

4 

4 

16 28 

0 92 

is 45, Multiply x x 
i f  Line i s  0, Multiply x 

Chemical 

Radioactive 
26,ciOQ 





Environmental 

... 
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E P A  Region: 

l__ll____ 

Person(s) i n  charge of the  f a c i l i t y :  _I 

C. E. Nix  1 - 1  5-86 
Name of  Reviewer: Date: 

General descr ipt ion o f  the  f a c i l i t y :  

( F o r  example: l a n d f i l l ,  surface impoundment, p i l e ,  conta iner ;  types o f  
hazardous substdnces; location o f  the f a c i l i t y ;  contz-ninztton roclt? o f  major' 
concern; types o f  information needed f o r  r a t i n y ;  aqtncy a c t i o n ,  e t c . )  

T h i s  s i t e  i s  located about 1c)O rn north of the Clinch River a t  CRM-20.5. 

The s i t e  consists o f  a 2-ha fenced a-ea contaminated with cesium-137 fused 

a t  h i g h  temperatures t o  s i l i c a  p a r t i c l e s .  

received approximately 2 . 2  C i  each o f  radioact ivi ty .  Much o f  the radioact ivi ty  wa 

removed by s o i l  a n d  vegetation sa i i ip l ing .  The q u a n t i t y  o f  resiciudl radioact ivi ty  

- 
Four treatment enclosures,  100 m L I  

--- 

I____I- 

.~ 

i s  u n k n o w n .  c o n t a m i n a t i o n  o f  surfacc water i s  the contamination rolrte o f  

concern. 
I_ 

ssw - - 4.0 sa = O )  % " 3  (Sg:., - - 2.7 Scores: S,Y = 

5p)c = 11.1 



7.02 

1 6 . 0  

0 
.--" -. 

23.02 

4.8 

2.8 

WORKSHEET FOR COMPWTING Spn 
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Cesium-137 F i e l d  0800 

Ground Water Route Work Sheet 

45 45 1 3.1 bsewed Release 

if  Observed Release is Given a Value of 0, Proceed to Line 

Ij Route ~haracteristics 
Depth to Aquifer of 

Net Precipita?ion Q l z i %  
Concern 

Permeability of the 1 @ , 3  

2 6 

1 3 
1 2 

3.2 
6 

3 
3 

Unsaturated Zone 
Physical State 0 1 @ , 3  ,.- 1 2 3 

Total Route Characteristics Score 

TJ containment 0 1 2 3  

4 Waste Characteris:ics 3.4 

Warardaus Waste 0 @ ~ 3 4 5 6 7 8  1 1 8 

Chemical 
a. Toxicity / Persistence 0 3 9 @ 1 4  18 1 l 2  18 

quantity 
Radioactive 
b. 1 Maximum Observed 8 1 3 7 11 15 24 26 1 26 

b. 2 Maximum Potential 0 1 3 @ 11 15 21 26 'I 26 

2 6  
13 . Total Waste Characteristics Scare 4a. 

(Largest of aa. b7 or b2) 4b. 7 

-g Targets 3.5 
3 3 9 
1 0 40 

12 16 '18 20 
24 30 32 35 40 

Ground Water 195e 
Distance to Nearest 

Well I Population 
Served 

1 

I 
3 I Total Targets Score 

3 I f  Line i s  45, hfultiply r;l x r;;l x Chemical 1 52 1 
57,330 If Line is0,Multiply X 13] X X a Radioactive 81 9 

a Oivide l ine  by 57,330 and Multiply by 100 
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Cesi urn-1 3 1  F i e 1  d 0800 

If Observed Release ir Given a Walue sf 45, Praceed t a  Line 

If Observed Release is Given a Walue of 0, Proceed t s  t ins  - . . ._. . _ _  
4.2 I! Rouse Characteristics 

1 1 3 IC Facil i ty Slope and Intervening o (’7’ L 2 3 
Terrain ~ 

6 1 , ’ . 2  3 1 2 I-yr. 2 4 - h ~ .  Rainfall 
aista~ace:toNearestSurface 0 1 2 /‘?I- ,- 6 2 

Water 
Physical State 0 4 & 3  1 2 

a Containment 0 1 2 p ;  I_ 

Toxicity / Persistence 0 3 6 9 @ 1 5  1 8  1 1 2  
0(1-’2 3 4 5 6 7 8 1 1 

.---- 

1-+ 

Total Route Characteristics Scare 

_- [a Waste Characteristics 
a. Chemical 

Hazardous Waste 

3 
6 

3 
___._. . . _. . _. . . 

3 
3 1 4.3 

4.4 

18 
8 

Quantity 
tr. Radiaactive 

1 26 
1 26 

b . 1  MaximurnObsewed 0 1 3 7 11 1 5  21 26 
b. 2 Maximum Potential 0 @ 3 7 11 1 5  21 26 

Total Waste Characteristics Score 
Largest of 4a, b l  or b2 

4.5 3 fJPgetS 
0 l ( 7 3  3 6 9 

6 
Surface water  use - 
Distance t o  Sensitive @ l  a. 3 2 0 

Environment 

PO Water Intake 1-2 16 18 20 
€low n 5 t  rea rn 

Total Targets Scare 

a Divide Line a by 64,350 and bl~,i t ipIy by 108 sZw z .37 sc J v4 4.0 - -- 
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Cesium-137 Fie ld  0800 

Air Route Work Sheet 

Qbserved Release 

Waste Chataaeristics 
a. Chemical 

Reactivity and 
Incompatibility 

Toxicity 
Hazardous Waste 

Quantity 
b. Radiaactive 

0 1 2 3  1 

a i 2 3  3 
0 1 2 3 4 5 6 7 0  1 ’  

0 2 S 8 12 16 20 1 

5.2 

3 

9 
8 

20 

131 Targets 
Population Within 

Distance t o  Sensitive 

Land Use 

4-Mile Radius 

EnVir0nmefl.L 

0 9 42 IS 13 
21 24 27 30 

0 1 2 3  

0 1 2 3  

5.3 
30 

6 

3 

Total Targets Score 

4 Multiply x a x 

@ Divide Line by 35,100 and Multiply by 100 
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Cesium-137 F i e l d  0800 

/'TJ waste Characteristics 
Direct Evidence 
Ispitability 
Weadivi ty 
I n CJ rn p a ti b i 1 i ty 

a. Chemical 

&, Radioactive 
Ha ma idous Waste 

8 3 1 
8 1 2 3  1 
0 1 2 3  1 
0 1 2 3  1 

Subtotal  

0 1 2 3 4 5 6 7 8  1 
0 1 2 3 5 6 8  1 

7.2 
3 
3 
3 
3 

12 

8 

8 

Total Waste Characteristics Scare 
2a + SubtaPal,2b + Subtotal -~ __ __ Zb. - 

Targets 7.3 

Populatiarn 1 0 1 2 3 4 5  
Distance ts Nearest 

Distance ta 5emit ive  

band Llse 
Populatian Within 

&Mile Radius 
Buildings Within 

&Mile Radius 

Building 

Environment 

Q 1 2 3  

0 1 2 3  
0 1 2 3  

3 

3 

3 

5 

Tetal Targets Score I b 4 /  
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. ..._ 

. 

.... 

Cesi urn-1 37 Fie1 d 0800 
a 

irect Contact 

1 .  - t I 61 45 45 8.4 [_li observe$ Release 
1 

i f  Line 

If Line 

is 45, Praceed to Line 

is 0, Proceed to Line 
r I 

Accessibility 

r;l Containment 1 15  35 8.3 

9 Waste Characteristics 
a. Chemical Toxicity oG2 3 5 a. 5 

8.4 
15 

b. Radioactive o @ j a  4 1 b. 1 15 
6 9 12 15 

Total Waste Characteristics Score ! 
3 Targets 

Population Within a 
8.5 

I-Mile Radius 0 1 2  3 ( 4 ) S  4 16 20 
Laiatance to a 

Critical Habitat 12 

I_- 

- Divide Line by 21,600 and Multiply by 100 s;c =2.2sc, ,  - 11.1 
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Other Environmental Research Areas 
.---_- _.____ 

__I 

Fat i 1 i t y  name: 

l o c a t i o n :  - --..- _.__ 
Various locations on the Oak Ridge Reservation 

IV, Atlanta 
€PA Region: -._- 

.- Person(s) i n  charge of the facility: 

1 - 1  5-86 ----- ~ 

N a m  of Reviewer: C. E .  Nix Date: 

General description o f  t h e  -facility: 

(For- example: 
hazardous s u b s  
concern; t y p e s  

landfill, surface itrpoundment, p i l e ,  c o n t a i n e r ;  types of 

of information needed f o r  rating; agency action, etc.  1 
tances; 1 o c a t  i on o f  t h e  f a c i  1 i ty; contamination route o f  major 

Radioisotopes used a t  these locations include, 1 3 4 ~ s ,  4 5 ~ a ,  6 0 ~ o ,  5 9 ~ e ,  3 ~ ,  19'~g, 
..... .................... _ _  .. 

*03Hg, and **Na. 

experiments were completed. 

short half-life. 

and the small quantities used w o u l d  suggest that little, if any, radioactivity remains. 

In many instances the contaminated residue was removed after t h e -  
..... _..I___- _..._ ~ - _ .  

In addition most o f  the radioisotopes have a relatively 
I 

._... ___ .̂I.. ____..I__ .._ -cI.._.I 

The time elapsed since their application to the environmental areas 
__ 

..... ..... _______-l__l_ 
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Other E n v i  ronniental Research Areas 

I 

Surface Water Route Score (SJ 

Air Route Score (SJ 
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O t h e r  Environmental Research  A r e a s  

Depth to Aquifer of 

Net Precipitatian 
Permeability sf the 

UnsaPura?ed Pone 

Total Route Ckaracte~istics Scare 

- ~ a waste Characteristics 3.4 
Chemical 

a. Toxicity / Persistence $$I 3 6 9 1 2  14 18 1 18 
Hazardaus Waste @ 1 2 3 4 5 6 7 8  1 d 8 

Quanti ty  
Radiaactive 
b, 1 Maximum Observed 0 1 3 7 I 1  IS 21 26 1 26 

b, 2 Maximum Potential @ 1 3 7 11 15 211 26 1 0 26 

aste Characteristics Zcore 
rgert of 4a, tsl or b2) 

a Targets 
Gioutsd Water Use o Q 2  3 
Distance to Nearest --) 0 4 8 4 1 0  

3.5 
3 9 
1 40 

I 
Yatal Targets Store I 1 

la Divide Line a by 59,330 and Multiply by 100 
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Other Environmental Research A r e 2 s  

If Observed Release is Given a Value of 0, Proceed to Line 

4 Route Characteristics 4.5 
Facility Slope and intervening Q I 2 (jj 1 .3 3 

1-yr, 24-hr. Rainfall 0 1 @ 3  1 2 .  3 

DistancetoNearestSurface 0 1 9 @ 2 k  6 

Physical State 0 1 q3-J '1 .?I 3 

Terrain 

Water 

Total Route Characteristics Score 

FJ Waste Characteristics .4 

3 6 9 12 I5 18 1 18 Toxicity / Persistence ' 

Hazardour Waste 1 2 3 4 5 6 7 3  1 8 

a. Chemical 

Quantity 
b. Radioactive 

b. 1 Maximum Observed 1 3 7 11 15 21 26 1 26 

b. 2 Maximum Potential 1 3 a 11 15 21 26 1 26 

4.5 
Surface Water Use 0 1 @ 3  3 (c 3 

Qistance to Sensitive E l  2 3 2 :, 6 
Environment 

PO Water intake 12 16 98 20 
Downstream 24 30 32 35 40 

Population Served / Distanc ti a l i a  1 c, 

Total Targe:s Score ic 5 5  

s" 
,W 

Divide t ine a by 64.350 and hlbitiply by 100 

I -27  8 



Other Environmental Research Areas 

I 

--.-- a Targets 5.3 
Q 9 12 15 88 1 30 
$1 24 27 30 
0 1 2 3  2 6 

Population Within 

Distance to Sen5itive 

Land use 0 1 2 3  1 3 
En$”irBnmeP%f 

Assigned Value 
(Circle One) 

Date and Locmticzers: I- Sampling Protocol: 

5.2 

3 

9 
8 

20 

0 1 2 3  1 

0 2 5  12 16 20 1 
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Other Environmental Research Areas 

I I 

Containment 1 3 
__ a Waste Characteristics 

Direct Evidence 
lgnitability 
Reactivity 
incompatibility 

a. Chemical 

b. Radioactive 
Hazardous Waste 

0 3 
0 1 2 3  
0 1 2 3  
0 1 2 3  

7.2 
1 
1 
1 
1 

Subtotal 

3 
3 
3 
3 

12 

0 1 2 3 4 5 6 7 3  1 8 
0 1 2 3 5 6 8  1 8 

Distance to Nearest 

Distance to Nearest 
Building Q 1 2 3  

Distance to Sensitive 
Environment 0 1 2 3  

Land Use 0 1 2 3  
Population Within 

Buildings Within 

Population 0 1 2 3 4 s  

2-Mile Radius 0 1 2 3 4 5  

1 
1 

1 

1 5 

1 3 

3 
3 
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Other Environmental Research Areas 

Assigned Value 
(Circle One] 

" 

I- 

Waste Characteristics 
a, Chemical Toxichy 
b. Radioactive 

8.4 
0 1 2 3  G 
& I  2 4 

5 a. 15 
1 b. 15 

Distance to  a 
Critical Habitat 

8 1 2 3 4 5  

0 1 2 3  

4 

4 

26 

12 
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C.3.7 Mercury ~ o ~ ~ ~ ~ i n a ~ $ d  Areas 
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.._ . 

Mercury Contaminated Areas (4501 , 3503, 3932) - I__-..- _II- 
F a c i l i t y  name: 

Locat i on : __I 

IV, A t l a n t a  
EPA Region: 

Person(5) i n  c?i- ;?  o f  the  f a c i l i t y :  

---- 

C.  E ,  Nix Date: 1-1 5-86 Nan? o f  Reviewee-: - - 

General descrirzi;? o f  t h e  facility: 

( F o r  example: - ? - i f i l l ,  surface irnpoundrrient, p l e ,  container; types o f  
hd tdrd0US  SUDS:;^:^^; location o f  the facility; Contamination route of major 
concern; types z L  7nfor-:,.tion needed f o r  r a t i r l g  agency a c t i o n ,  e t c . )  

During the 1950s substant ia l  quant i t ies  o f  mercury were used in the spent fuel 

reprocessing program. 

and i t  i s  estimated tha t  2000-3000 pounds of mercury may have escaped through 

-11- 

Building 3592, 4501, and 3503 were used i n  these programs 
-___ 

cracks i n  the concrete f loors .  

i n  F i f t h  Creek provided evidence o f  mercury contamination. 

Soil sampling a round  these three buildings a n d  
1_-.- 

- I 
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WORKSHEET FOR COMPUTING %M 
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Mercury Areas 

Ground Water Route Work Sheet 

4 Observed Release 45 

I f  Observed Release is Given a Value of 45, Proceed to Line 

I f  Observed Release is Given a Value of 0, Proceed t o  Line 

TJ Route Characteristics 3.1 
Depth to Aquifer of ' 0 1 2s;  2 6 6 

Net Precipitation 0 1 5 3  1 2 3 

Permeability of the 0 1 &, 3 a 2 3 

0 1 2 !,'$ 1 3 3 

. Concern 

Unsaturated Zone 

., Physical State 
I 

Total Route Characteristics Score 

Containment 0 1 2 ,,3 ' 

iJ Wane Characteristics 3.4 
Chemical 

a. Toxicity / Persistence 0 3 6 9 12 14 18' 1 i a  i a  
Hazardous Waste 0 1 ' 2 3 4 § 6 ? 8  9 1 8 

Quantity 
Radioactive 
b. 1 Maximum Observed 8 1 3 7 11 15 21 26 1 26 
b. 2 Maximum Poten 

Targets 
Ground Water Use 83\92 3 

0 %  4 6 8 10 
Well I Populatian 12 16 18 20 
Served 24 30 32 35 40 

,. . Distance to Nearest 

3.5 
3 3 4 
1 40 

si.. = 0 "3.. - 3.9  Diwide Line by 57,330 and Multiply by 100 
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Surface Water Raute Work Sheet 

0 1 45 I 45 I 
I I 1 I 

~ o u t e  characeeristics 
Facility Slope and Intervening Q 1 2 3 

Terrain 
1-yr.  24-hr. Rainfal l  0 1 2 3  
DirraslcetCsNearejtSu~ase 0 1 2 3 

Water 
Physical State 0 1 2 3  

4.2 
3 

3 
6 

3 

Cantainrnent 0 1 2 3  
____I_.- 

r;;l Waste Characteristics 4.4 

Taxicity/ Perristence . 0 3 6 9 1 2 1 5 @  1 18 18 
W ~ Z ~ F ~ Q U ~  Waste 0 @ 2 3 4 5 6 7 8 1  1 8 

3. Chemical 

Q II a n t ity 
b. Radioactive 

b. 1 M a x i m u m  Qbserved 61 I 3 7 1 1  I 5  21 26 1 26 
b. 2 M a x i m u m  Potential a 1 3 7 11 15 21 26 1 26 

k-1 I Targets 
Surface VJater Use 0 1 &'I 3 
Distance to  Sensitive a 1 2  3 

Population Served I 621 4 6 8 IO 
Environment 

t o  Water Intake 
Downs t ream 

1 2  1 6  18 20 
24 3Q 32 35 48 

1 1 -  1 3  1 4 3  

5.5 

a 6 9 
a 0 6 

48 0 1 

Total Targets Score 
..._.. 

64,350 
Radioactive 

i f  Line 

If Line a i s  0, Multiply @ - I .  X 117 X 

isas, ~ u ~ t i p t y  r;7 x E:] x r;l 
X 
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Mercury Contaminated Areas (4501, 3503, 3932) 

Air Route Work Sheet 

7-J observed Release 

Date and Location: 

Sampling Protocol: 

If Line 

If Line 

i s  0, the Sa P 0. Enter on Line 

is 45, Then Proceed to  tine 

2J waste Characteristics 
a. Chemical 

Reactivity and 0 1 2 3  1 

Toxicity 0 1 2 3  3 
I ncom pa ti b i I i ty 

Hazardous Waste 8 1 2 3 4 5 6 7 8  1 -  

5.2 

3 

9 
8 

Quan t i t y  
b. Radioactive 0 2 5 8 12 16 20 3 20 

Total Waste  Characterislics Score 

7 

3J Targets 
opulatian Within 
4-Miie Radius 

Environment 
Distance to  Sensitive 

Land Use 

5.3 
f 

2 

30 

6 

0 9 2 3  1 3 

3 Mult iply X fl X 

Divide Line a by 35,100 and Mult iply by 100 
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Mercury Contaminated Areas (4501, 3503 ~ 3932) 

sion Work Skeet 
-- 

Waste Characteristics 
Direct  Evidence 0 3 1 3 

fgnitabiiity 0 7 2 3  1 3 

Reactivity 0 1 2 3  1 3 

Inca i-i pa ti bi 1 i ty 9 1 2 3  1 3 
12 

8. Chemical 
Hazardous Waste 8 1 2 3 4 5 6 7 8 1  8 

b. Radiljadive 0 1 2 3 5 6 8  1 8 

-___1_ 

Subtotal 

7.2 

7.3 ,-iJ Targets 
Distance to Nearest 
Po pu I aoi o ~f 9 1 2 3 4 5  1 5 

Distance to Nearest 
Building 0 1 2 3  1 3 

Distance t o  Sensitive 
En Vi PO19 rn e n t Q 1 2 3  1 3 

Land Use 6 1 2 3  1 3 
Population Within 

&Mile Radius Q 1 2 3 4 5  1 5 
Buildings Within 

2-Mile Radius 0 1 2 3 4 5  1 5 



Flercury Contaminated Areas (4501, 3503, 3932) 

ireet Contact 

Observed Release 

is 45, Braceed tca Line 

is 8, Proceed to Line 

,-. 4 Accessibility 

3-J Containment 1 15 
~~ 

Waste  Characteristics 
d 

a, Chemical Toxicity 
b. Radioactive 

\ 
0 1 2 / 3 '  
0 1 2 ' 4  
6 9 12 15 

5 a. 1s 
i b. 

8.4 
15 
15 

Total Waste Charaeteristi 7 
SJ T a r g e t s  

Bo pu I ati on Within a 

Distance to  J 
1-Mile  Radius 

Critical H a b i t a t  

8.5 

4 1 6  20 

4 0 12 

f------ Total Targe ts  S c ~ r e  

TJ Divide Cine by 21,600 and Mult iply by 100 
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1959 Plutonium I n c i d e n t  
Fat i 1 i t y  name: - 

Locat ion:  I_ 

€ P A  R e g i o n :  _I____ 

Person(s) i n  ctidrge o f  the  f a c i l i t y :  ___lil.-_. 

PJarne of Kev i ewer: C. E. N i x  Date: 1-15-86 

General d e s c r i p t i o n  of t h e  f a c i l i t y :  

( F o r  C K a i F P l ? :  l a n d f i l l ,  s u r f a c e  impoundnent, p i l e ,  conta iqer - ;  t y p e s  o f  
hazardous s u b s t a n c e s ;  l o c a t i o n  o f  t h e  f a c i l i t y ;  contamination r o u t e  o f  major 
concerti ;  types  o f  in format ion  needed for  r a t i n g ;  agency a c t i o n ,  e t c . )  

I n  1959 a nonnuclear  explos ion  i n  a shielded c e l l ,  i n  the Radiochemical 

Process ing  P i l o t  P l a n t  (3019-A) contaminated Building 3019, the Graphi te  
__ 

Reactor  (3001) ,  and nearby s t r e e t s  a n d  b u i l d i n g  s u r f a c e s .  All  contaminated 

a r e a s  were decontaminated. 
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, 3 5 9  Pu I n c i d e n t  

froundwater Route Score (SgJ 

Ais Route Scare (SJ 
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.... .. I 

3019 Explosion - 1959 

3 Craund Water Route Work Sheet 

t I I I I 
I I I 

Ohserved Release 45 3. 1 

3.2 
Depth to Aquifer of 2 6 6 

Route Characteristics 

Concern 
Net P re ci p i ta t  i o n 
Permeability of the 

9 3 3 
1 2 3 

Unsaturated Zone 

Total Route Characteristics Scare 

fi;l Waste Characteristics 3.4 
Chemical Y 

a. Toxicity I Persistence 0 3 6 9 12 14i18, 1 18 18 
H ar a rdou s Waste O ( 1 ' Z  3 4 5 6 7 8 1 1 8 

Quantity 
Radioactive 
b. 1 Maximum Observed 0 1 3 7 11 15 23 26 1 26 

b. 2 Maximum Potential 0 9% 3 7 11 15 24 26 1 26 

4a. 19 
(Largest of 4a. bl or b2) 4b. 1 

26 
fatal Waste Characteristics Score 

3.5 
3 3 9 
1 40 

Targets 
Ground Water Use 0 k\dQ a 3 
Distance to Nearest 0 4 6 8 1 0  
Well I Papulation 12 16 18 20 

Served 24 30 32 3s 40 

Chvide Line by 57.330 and Multiply by 100 s iw = .07 Szw = 1 . 3  
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3019 Explos ion  - 1959 

Surface Water  Route Work Sheet 

If Bbsawed Release i s  Given a Vatue of 45, Proceed ta bine 

/'TJ Route Characteristics 
Facility slope and intervening o @ z 3 

1-yr. 24-hr. Rainfall 8 1 (3 3 
Distance to Nearest Sudace B I 5- @I 

'Terrain 

4.2 
1 1 3 

1 2 3 
2 6 6 

Water  
3 ._ Physical State 1 2 

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

Total Route Characteristics S c  
- 

0 1 2 3  .3  

r-- 
Containment 

Waste C h a ra ate r i spi c s 

- 
4.4 

0 3 5 3 12 15G) 1 18 18 
a. Chemical 

Toxicity/ Persistence . 

Hazardous Waste: a c f ' z  3 4 5 6 7 8 1 1 8 

Q u a n  t h j  
b. Radioactive 

b. 1 Maximum Observed 0 1 3 7 1 1  15 29 26 1 26 
1 1 26 5 . 2  Maximum Porsntial 3 7 11 15 21 25 

0 67 .- -.. .. 

-.. 

Score ~ 1 9  ~ 

4a. 
Largest sf 4a, bl  or b2 4b. 1 

@ Targets 
Surface Water Use 
Distance to Sensitive @ 1 2  3 

Envir~nment 

to Water Intake 
0 o LV n st r e a rn 

Population Sewed / 6 8 I Q  
12 1 6  18 ao 
24 30 32 35 40 

4.5 
3 G 9 
a 0 6 

1 0 40 



3019 E x p l o s i o n  - 1959 

Air Route Work Sheet 

Observed Retease ( 0 )  -__  

Date and Location: 

Sampling Protocol: 

is 0, t h e  Sa P 0. Enter on Line 

4 Waste Characteristics 
a, Chemical 

Reactivity and 
incompatibility 

Toxicity 
Hazardous Waste 

Quantity 
b. Radioactive 

0 1 2 3  1 

0 1 2 3  3 

0 7 2 3 4 5 6 7 8  1 '  

5.2 

3 

9 
8 

20 

c 

Total W a s t e  Characterist 

5.3 Targets 
t 30 0 9 12 15 18 

21 24 27 30 
0 1 2 3  2 6 

8 1 2 3  1 3 

Population Within 

Distance t o  Sensitive 

Land Use 

4-Pdile Radius 

Environment 

s " =  0 s i  = 0 3 Divide Line by 35,100 and Multiply by 100 P 
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3019 E x p l o s i o n  - 1959 
_x- 

P 

-_______ 
fatal Waste Characteristics Scare 

Za + Subtotal ,% + Subtotal 

0 3 1 
8 1 1 3  1 
0 1 2 3  1 
0 1 2 3  1 

Subtotal 

0 1 2 3 4 5 6 7 8  1 
0 1 2 3 5 6 8  1 

8 
8 

-- 

a waste Charaawistics 
Direct Evidence 
lgnitahility 
Reactivity 
lncsm pati bil ity 

7.2 
3 
3 
a 
3 

la, 

a. Chemical 

5. Radioactive 
Hazardous waste 

Multiply a X X 
--. 

.... ~. 

ine by 1,440 and Multiply by 100 = 0 s;E = 0 
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3019 Explosion - 1959 
4 

... .. .. 

..... 

... . ..., 

iaect Contact 

i 5  45, Proceed to Line 

Ii;l Containment I 1 5  
1 

TJ Waste Characteristics 
a. Chemical toxicity 0 1 2 ( 9  s a. 15  
b. Radioactive 0 1 2 4  1 b. 

6 9 12 IS 

8.4 
15 
15 

L] Targets 
Pop u 1 a ti 0 n btl i t h i n a 

Distance to  a 

1-Mile Radius 

Critical Habitat 

0 1 2  3 6 3 5  

6JI 2 3 

4 16 

4 0 

8.5 

20 

12 

by 21,600 and Multiply by 100 
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Rupture o f  the Oak Ridge Research Reactor ( O R R )  Decay Tank 
-. .............. __(___II__ _Is F a c i l i t y  name: -. 

l a c a t  i on: I-.-- 

E ~ A  ~ ~ ~ i ~ , , :  I \ / ,  A t l a n t a  

Near Building 3042 

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

._I_^ 

Person(s) i n  charge of the  f a c i l i t y :  _._l.___l 

1 - 1  5-26 
_--- I- 

Date: C .  E .  N i x  
Nane of  Reviewer :  ..-.-.- 

General d s c r i p t i o n  of t h e  facility: 

(For example: l a n d f i l l ,  sur face  impoundment, p i le ,  container; types of 
h a z a r d o u s  subs t ances ;  loca t ion  of t h e  f a c i l i t y ;  con tamina t ion  route of major  
concern; types sf i n f o r m a t i o n  needed f o r  rating; agency ac t i on ,  e t c . )  

Very l i t t l e  information c o u l d  be found concerning the nature o f  t h i s  i n c i d e n t .  
.__ ~ 

There was nothing pertaining t o  the n a t u r p  a n d  extent o f  t h e  possible contarninatiun. 

I n  1 9 7 4 ,  the decay t a n k  was discovered t o  be leaking. 

and  then returned t o  i t s  original s i t e .  I t  received scores o f  zero in the waste 

charac te r i s t ics  category because of the lack o f  information. 

I t  was dun  up, repaired,  
-.. __.. 

---- ...... __-.I. ^ 

I ____-_I_ . . 

- __ - ......... 
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Rupture o f  the  Oak Ridge Research Reactcr ( O R R )  Decay T a n k  

Groundwater Route: Score (sgwl 

Surface Water ~ o u r e  Scare IS,, 

Air Route Score (Sa, 

. ...... 

WORKSHEET FOR COMPUTING SM 
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Rupture o f  the Oak Ridge Research Reactor  ( O R R )  Decay Tank 

i 

If Observed Release is Given a Vatwe sf 45, Proceed bo Line 

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

Route Characeristics 
Depth to Aquifer of 

Net Precipitation 
PCi'meJbility Qf the 

Unsaturated Zone 

. 

Total R Q U ~ C ?  Characteristics Score 

3.4 

a, Toxicity / Persistence 
Hazardous Waste 

Radioactive 
b. 1 M a x i m u m  QbSeFVed 
b. 2 Maximum Potential 

Total Waste Characteristics Score 
(Largest of 4a, bl ar bZ) 

Ground Water Use 
Distance to Nearert 
Well /Population 

24 30 32 35 40 

10 Divide Line a by 57,330 and Multiply by 100 
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Ruptu re  o f  t h e  Oak Ridge Research R e a c t o r  ( O R R )  Decay Tank 

Surface Water Route Work Sheet 

Assigned Value 
Rating Factor (Circle One) 

I a Observed Release 

If Observed Release i s  Given a Value of 45, Proceed to Line 

I f  Observed Release i s  Given a Value of 0, Proceed to Li-te 

TJ Route Characteristics 
Facil i ty Slope and Intervening 0 1 4 & 

Terrain 
1-yr. 24-hr. Rainfall Q a @ 3  
Distance to Nearest Surface o I 2 @ 
Physical State 1 2 @  

Water 

TJ containment 

Toxicity 1 Persistence 3 6 9 12 15 18 
Hazardous Waste 0 0 1 2 3 4 s f i 7 a  1 

b. Radioactive 
b. 1 Maximum Observed 1 3 7 11 1 5  21 26 
b. 2 Maximum Potential 1 3 7 11 1s 21 26 

7 Tarcets 
A -  

SurFace Water Use 
Distance to Sensitive 

POpulation Served / Distance 
Environment 

to Water intake 
Downstream 

4 6 8 1 0  
16 18 20 i 24) 30 32 35 40 

1 6, 40 

Total Targets Score _/____ I-__- 

5 Divide Line by 64,350 and Prlkitiply by 100 s:w = 
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Rupture of the Oak Ridge Research Reactor ( O R R )  Decay T a n k  

-Fire and Explosion Work Sheet 

.. ... 

j21 Waste Characteristics 
Direct Evidence 
lgnitabiiity 
Reactivity 
Incorn pati bil i ty 

a. Chemical 

b. Radioactive 
Hazardous Waste 

CB 3 t 
0 1 2 3  1 
0 1 2 3  1 
0 1 2 3  1 

Subtotal 

7.2 
3 
3 

3 
a 

12 

8 
8 

Total Waste Characterist ics Score 
2a + Subtofal,Zb + Sub:otal 

7.3 
Oirtance to Nearest  

Population 0 1 2 3 4 5  1 5 

_I 

El 

Distance to Nearest 

Distance to Sensitive 
EnvirQnrnent 8 1 2 3  1 

band Use 1 2 3  1 
Population Within 

'B-Mile Radius 0 1 2 3 4 5  4 

Buildings Within 
2-Mile Radius 0 1 2 3 4 5  1 

Building; 0 1 2 3  1 3 

3 
3 

5 

5 

Total Targets Score 

Multiply m x r;l x Tjl 

Divide Line by 6,440 and Multiply by 100 SkE = S i E  - - 
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Rupture of  the  Oak R i d g e  Research Reactor (ORR) Decay T a n k  

lm Accessibility 0 1 2 3  

0 15 I 1 5  1 8.3 

~ a r t c  character is t ics  
a, Chemical Toxicity 
b, Radioactive 

0 1 2 3  
8 1 2 4  
6 9 12 15 

5 a. 
1 6a.  

8.4 
15 
15 

Targets 
Population Within a 

1-Mile Wadius 

Cr i t ica l  Habitat 
Distance to a 

8.5 

a i 2 3 4 5  

0 1 2 3  

a 

4 

20 

1 2  

(0 Divide Line by 2'I ,6QQ and Mult iply by 100 
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.- . .  

F a c i l i t y  name: 

Location: B u i l d i n g s  3001 and  3019 Bethel Valley 

O a k  Ridge Graphite Reactor ( O G R )  Canal - 

I_- 

I V ,  A t l a n t a  EPA Region: 

Personls) i n  charge o f  t h e  facility: 

C .  E .  N i x  1-1  5-86 Name o f  Reviewer: Date: 

General description o f  the f a c i l i t y :  

(For example: landfill, surface impoundment, pile,  container; types of 
hazardQus substances;  loca t ion  o f  t he  facility; contaminat ion route of major 
toncern; t y p e s  of information needed f o r  r a t i n g ;  agency a c t i o n ,  e tc . )  

The underground cana l  i s  a concrete s t ruc ture  t h a t  i s  7 f e e t  wide, 101 f e e t  long, 
_____I_ 

and 1 1 . 5  f e e t  deep. The canal i s  covered with a concrete s t ruc ture  a n d  soil. I t  - I_ 

was used during the reactor operations f o r  the storage and  handling of i r radiated 

fue l .  Presently i t  i s  used as  a h o l d i n g  a r e a .  Quantities of  stored isotopes include 

50,000 C i ,  6oCo at 112,000 C i  o f  'OS,. Results of r a d i a t i o n s  surveys were reported 

in  1984.  No information could be found concerning the s p i l l  event. Waste 
- --- 

charac te r i s t ics  were scored as zero because o f  t h e  lack o f  information. 
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Oak R idge G r a p h i t e  Reactor ( O G R )  Canal  
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Oak Ridge Graphite Reactor ( O G R )  Caral 

I f  Observed Release i s  Given a Value of 45, Proceed Pa Line 

I f  Observed Release is Given a Value of 0, Proceed tQ tine 

3.2 
2 G  6 

' 3  3 
' 2  3 

9 3  3 

-- 

i;l Route  har racer is tics 

Concern 
Depth tu Aquifer sf 0 1 2 @  

Net Precipitation 0 1  2 @  

Permeability of the 0 1 @ 3  

Physical State 0 d 2 @  
Unsaturated Zone 

Total Route Charact 

3.4 

a. Toxicity I Persistence @ 3 6 9 12 14 18 t 2 18 
Hazardous Waste G I 2 3 4 5 6 7 8  1 8 

Radioactive 

A 26 b. 3 Maximum Observed @: 1 3 7 9 1  15 21 26 1 (7 

b. 2 Maximum Potential @ 1 3 7 11 15 29 26 1 C' 26 

3.5 
Ground Water Use 
Distance to Nearest 

Well /Papulation 
Served 

4 6 8 1 0  40 
12 16 18 20 
24 30 32 35 40 
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Oak Ridge G r a p h i t e  Reac to r  (OGR) Canal 

5urface Water Route Work Sheet 

If  Observed Release is  Given a Value of 45, Proceed to Line 

If Observed Release k Given a Value sf 0, Proceed to Line 
__-- 

r;7 ~ o u t e  Characieristics 4. a 
Faci l i ty  stope and In te rvening  Q I z @ 1 3  3 

I-yr. 24-hr. Rainfall 6 1 @ 3  1 . 2 -  3 
ClistancetsNr?arestSurface Q I 2 @ 2 1 ;  6 

Physical State 0 3 2 Q  1 3  3 

Teriain 

Water 

----- - 
Containment 

Waste charac te r i s t ics  4.4 
a. Chemical 

Toxicity / Persis tence 3 6 9 12 15 18 1 18 

Hazardous Waste 1 2 3 4 5 6 7 8  1 8 
Quantity 

b. Radioact ive 
b. I Maximum Observed @I 1 3 7 11 15 21 2fi 1 26 
b.ZMaximumPotentia1 1 3 7 11 15 21 26 1 26 

Pargets 4.5 
Surface Water Use 0 1 @ 3  a b  9 
Distance to Sensitive a 1  2 3 2 c  6 

Environment  

to Water Intake 
Downstream 

Popula t ion  Served/ Distance @J 4 6 8 10 
12  16 18 20 
24 30 32 35 40 

1 s  40 
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Oak Ridge Graphite Reac to r  ( O G R )  Canal 

Rating Factor 
Assigned Value 

(Circle Qne) 
Mult i -  
plier 

I I 

Date  and Location: 

Sampling Protocai: - - 
If Line i s  0, t h e  Sa = 0. Enter Line - 
If Line is 45, Then Proceed  to Line w. 
3 \Naste Characteristics 

a. Chemical 
Reactivity a n d  

Incompatibility 
Toxicity 
Hazardous  Waste 

Quant i ty  
b. Radioactive 

8 1 2 3  1 

8 4 2 3  3 
0 1 2 3 4 5 6 7 8  1 

0 2 5 8 12 16 20 1 

5.2 

3 

9 
8 

20 

Total Waste Characteristics Score 

?J Targets 
Population Within 

Distance to Sensitive 

Land Use 

4-Mile Radius 

Environment 

0 9 12 35 38 
21 24 27 3Q 
0 1 2 3  

0 1 2 3  

5.3 
30 

6 

3 



Oak Ridge Graphite Reactor ( O G R )  Canal 

1 3 
I -.....- 

I 

Containment 

[2] War', Characteristics 
Direct Evidence 
lgnita bi lity 
Reactivity 
I ncom pa ti bi I it y 

a. Chemical 

0. Radioactive 
Hazardsws Waste 

7.2 
Q 3 1 3 
a i 2 3  1 3 

0 1 2 3  1 3 

0 1 2 3  1 3 
Subtotal 12  

0 4 1 2 3 4 5 6 ' 7  1 8 
0 5 2 3 5 6 8  1 8 

1.- P 
.-- 

Total Waste Characteristics Score 
2a + Subtotal,% + Subtotal 

I --. 

7.3 
Dipf.an:e ts Nearest 

Population ( 2 1 2 3 4 5  1 5 
Oistance to Nearest 

Building 0 1 2 3  1 3 

Distance ta  Sensitive 
ERV i 10 n im C? flt 0 1 2 3  1 3 

band USE 0 4 2 3  1 3 
Population Witkin 
'&Mile Radius 0 1 2 3 4 5  1 5 

Buildings Within 
2-Mile Radius 0 1 2 3 4 5  I 5 

I 

c- 2 50 



Oak Ridge Graphite Reactor (OGR) Canill 

Direct Contact VVsrk Sheet 

is 45, Proceed to Line 

a Waste Characteristics 
a. Chemical Toxicity 
b. Radioactive 

8.4 
5 a. 1s 
1 b. 15 

6 9 12 15 

7 Total Was te  Characteristics Score 

Targets 
Population Within a 

Distance to  a 
'!-I\Llile Radius 

Critical Habitat 

0 1 2 3 4 5  

0 1 9 3  

4 

4 

20 

42 

8.5 

3 Divide Line by 21,600 and Multiply by 100 
1 
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C E R C L A  Waste Disposal S i te  Descriptions 

Phase I 

0 .1  Solid Waste Storage Areas (SWSA) 

Since the opening o f  Solid Waste Storage Area (SWSA) 1 in 1943, f i ve  

SWSAs have been f i l l e d  a n d  SWSA 6 i s  nlsw nearly f u l l .  

burial areas 1 t h r o u g h  6 i s  shown i n  Figure D.l.l. 

The location of the 

The s i t e s  for  the f i r s t  three Sol id  Waste Storage Areas were selected 
primarily f o r  convenience t o  the labor3tory, w i t h  l i t t l e  o r  no geologic o r  

hydrologic considerations. They are located in Bethel Valley and are 

underlain by the  Chickamauga Group limestone which i s  susceptible t o  the 

formation o f  solution cavi t ies .  1 

SWSA 1 

SWSA 1 i s  a 0.6 hectare s i t e  located a t  the f o o t  of Haw Ridge a n d  

abou t  7 .7  meters southwest of White Oak Creek ( W O C ) .  The ea r l i e s t  record 

o f  b u r i a l  i s  April, 1944. According t o  one o ra l  account, the f i r s t  cans 

of waste were placed in auger holes and la te r  trenches were excavated t o  

receive the waste. It; i s  reported t h a t  the  s i t e  was abandoned in 1944 

when water was f o u n d  in a trench excavated north of the road t h a t  

presently crosses the s i t e . 2  I t  i s  suspected t h a t  only a small ainuunt 

o f  s o l i d  radioactive waste was buried ti t  t h i s  s i t e  since fissionable 

material was conserved and the operation d i d  n o t  include isotope 

separation a n d  concentration d u r i n g  i t s  use. 

the  quantity o r  types of solid waste d’sposed o f  in SWSA 1 .  

There are no records showing 

SWSA 1 l i e s  i n  the p a t h  of surface water drainage from Haw Ridge t o  
WOC, thus making i t  susceptible t o  marsh development i n  the 

topographically low portions of the area following periods o f  heavy 

precipitation. I n  

1950, water was found i n  a well i n  the upper p a r t  of  the disposal area a t  

4 . 4  meters below the t o p  o f  the cas ing ,  and in a well i n  the  lower p a r t  o f  

Groundwater occurs below the s i t e  a t  a shallow depth. 
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t h e  area a t  2.4 meters below t h e  t o p  o f  t h e  cas ing.  

con tour  map i n d i c a t e s  t h a t  t h e  water  tab12 slopes nor thward towards WOC. 
Therefore,  i t  i s  assumed t h a t  groundwater moves i n  t h a t  genera l  d i r e c t i o n  
and d ischarges t o  W0693. 
i n  5946; t h e  s i t e  was surveyed f o r  ground contaminat ion.  
samples were c o l l e c t e d  and analyzed f o r  a lpha a c t i v i t y  and t h e  survey 

showed t h a t  o n l y  two areas had r a d i o a c t i v e  contaminat ion above background 
l e v e l s .  The n e x t  recorded m o n i t o r i n g  a c t i v i t i e s  occur red  i i n  1973 when 

water  samples were taken f r o m  a seep and t w o  w e l l s  near  t h e  b u r i a l  
ground. 
minor  c o n c e n t r a t i o n  of  9 0 S r .  I n  1975, water samples f rom two w e l l s  and 
a sur facp seep were analyzed and r e s u l t s  l ’ndicated a low c o n c e n t r a t i o n  o f  

The water  t a b l e  

The f i r s t  documented m o n i t o r i n g  a t  SWSA i was 

Seven s o i l  

Analyses i n d i c a t e d  t h a t  water  from one o f  t h e  w e l l s  conta ined a 

9 OSr’ 9 3 .  

SWSA 2 

SWSA 2 began o p e r a t i o n  a f t e r  c l o s u r e  o f  SWSA 1 i n  1944. I t  i s  a s i t e  
o f  approx imate ly  1.2 hec tares  l o c a t e d  n o r t h  o f  SWSA 1 and nor thwest  o f  

HOC, on t h e  lower  h a l f  o f  a h i l l  near  t h e  e a s t  en t rance o f  OKNL. It i s  

n o t  c e r t a i n  what t h e  c r i t e r i a  were f o r  s e l e c t i o n  o f  SWSA 2.  The p r i m a r y  
c o n s i d e r a t i o n  may have been t h e  seduc t ion  o f  personnel  exposure d u r i n g  
t r a n s p o r t a t i o n  of waste. Other f a c t o r s  may have i n c l u d e d  i t s  convenient  
l o c a t i o n  t o  t h e  g r a p h i t e  r e a c t o r  and chemical  s e p a r a t i o n  p l a n t ,  i t s  
a l l - w e a t h e r  access, l i t t l e  p o t e n t i a l  f o r  f u t u r e  c o n s t r u c t i o n ,  and absence 

3 of swampy c o n d i t i o n s  . 

There a r e  no records  documenting t h e  q u a n t i t y  o r  t y p e  o f  waste 
disposed o f  i n  SWSA 2 .  I t  has been repor ted,  based on i n t e r v i e w s ,  t h a t  
be ta-  and gamma contaminated s o l i d  waste was p laced i n  b l a c k  iron drums 
and b u r i e d  i n  t renches.  L i q u i d  waste c o n t m i n a t e d  w i t h  p lu ton ium was 
p l a c e d  i n  s t a i n l e s s  s t e e l  drums and e i t h e r  b u r i e d  i n  t renches  o r  s t o r e d  
above ground i n  a r a v i n e  i n  t h e  eroded slope. l n  a d d i t i o n ,  waste f r o m  
off -s i te  sources was b u r i e d  and covered w i t h  concrete,  suggest ive  o f  a lpha 

2 c o n t a m i n a t i o n  - SWSA 2 was c l o s e d  i n  1946 when i t  was determined t h a t  

i t  was n o t  compat ib le  w i t h  t h e  long-range land-use p l a n n i n g  a t  t h e  
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laboratory.  Following c losu re ,  t h e  s t a i n l e s s  s t e e l  drums containing 

plutoniuni-contaminated l i q u i d  waste were removed i n t a c t  and t r ans fe r r ed  t o  

SWSA 3, b u t  the i ron drums containing t h e  beta-  and gainma-contaminated 

s o l i d  waste had de te r io ra t ed .  Due t o  t h e  de t e r io ra t ed  s t a t e  of t hese  

drums, the drums and surrounding s o i l  were a l s o  removed and reburied in  

S'rlSN 3.3 

mater ia l  and la rge  pieces  o f  equipment buried a t  SWSA 2 were n o t  exhumed 
p r i o r  t o  the s i t e ' s  s t a b i l i z a t i o n 2 .  

I t  has been reported from interviews t h a t  some unident i f ied  

Project ion o f  the  water t a b l e  contour map f o r  t h e  a rea  immediately 

west of S K A  2 ind ica t e s  t h a t  the water t a b l e  a t  t h i s  s i t e  s lopes t o  the  

s o u t h ,  hence, t h e  movement o f  groundwater i s  infer red  t o  be towards WOC 
a n d  i t s  t r i b u t a r i e s  . In 1977, core  samples were taken a t  var ious 

pa in t s  in  %SA 2 and w a t e r  samples were then co l l ec t ed  from the co re  

holes .  Both  t h e  s o i l  and water ana lys i s  indicated l e v e l s  n o t  

s i g n i f i c a n t l y  d i f f e r e n t  from background samples .4 
regarding the removal of a t r ee  found t o  be  contaminated near  t h e  parking 

l o t  n o r t h  of Building 4500 suggests  t h a t  groundwater contamination d i d  

occur a t  some time. 

2 

However, s ta tements  

2 

SWSA 2 i s  cu r ren t ly  ne i the r  fenced nor  iiiarked t o  r e a d i l y  i d e n t i f y  i t s  

The s i t e  i s  now covered locat ion on the h i l l s i d e  north o f  Building 4500. 

by grass  t h a t  has s t a b i l i z e d  the s o i l .  

contour d i t c h  was i n s t a l l e d  t o  d i r e c t  runoff from poin ts  above the bur i a l  

s i t e  around the  h i l l s i d e  without c ross ing  t h e  t rench area.  Surface w a t e r  
runoff from the s i t e  i s  c a r r i e d  by another d i t ch  t o  the storm sewer 

3 system . 

To f u r t h e r  reduce e ros ion ,  a 

SWSA 3 --- 

SWSA 3, cornprised of about 2.8 hec tare ,  was the  t h i r d  and l a s t  SWSA 

developed in  Bethel Valley. I t  i s  located on a f l a t ,  fo re s t ed  a rea  a t  t h e  

f o o t  of Haw Ridge about 1 krn west o f  the w e s t  entrance t o  the labora tory .  

I t  was u t i l i z e d  f o r  waste bu r i a l  i n  t h e  period 1946-1951. The s i t e  

presumably was chosen because o f  i t s  proximity t o  t h e  laboratory y e t  

out-of-s ight  loca t ion ,  and because the s o i l s  could be r ead i ly  excavated'. 
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As i n  t h e  case of  SWSAs 1 and 2, l i t t l e  i n f o r m a t i o n  i s  a v a i l a b l e  on 

t h e  amounts and types  o f  contaminated s o l i d  waste b u r i e d  a t  SWSA 3 .  
i tems o f  contaminated equipment t h a t  were e i t h e r  t o o  awkward t o  b u r y  o r  

which were salvageable,  were s t o r e d  above ground w i t h i n  t h e  fence 
surrounding t h e  b u r i a l  area. These sur face-stored i tems were removed i n  
1979. 
t renches  i n i t i a l l y  b u t  subsequent ly t h e y  were p laced d i r e c t l y  i n t o  u n l i n e d  
t renches and covered w i t h  concrete.  
u n l i n e d  t renches  and h a c k f i l l e d  w i t h  s o i l .  As t h e  s i t e  expanded westward, 

3 near -sur face  rock  was encountered, and t h e  SWSA was c losed ,, 

Large 

Alpha wastes conta ined i n  drums wei-e depos i ted  i n  c o n c r e t e - l i n e d  

Beta-gamma wastes were b u r i e d  i n  

Geologic and h y d r o l o g i c  f a c t o r s  o f  t h i s  area f a v o r  a complex p a t t e r n  

F r a c t u r e s  and s o l u t i o n  c a v i t i e s  o f  t h e  1 iimestone 
o f  r a d i o n u c l i d e  movement. The bedrock i s  composed predominant ly  of 
Chickamauga Limestone. 
represent  p o t e n t i a l  pathways f o r  groundwater movement and r a d i o n u c l i d e  
m i g r a t i o n .  
i n  t h e  Chickamauga Limestone bedrock. 

Groundwater occurs b o t h  i n  t h e  residuum o r  weathered zone and 
A sroundwater c o n t o u r  map based on 

w e l l  d a t a  i n d i c a t e s  t h e  presence of a groundwater d i v i d e  beneath SWSA 3. 

I n  1950 depth t o  t h e  water  sur face from t h e  t o p  of t h e  w e l l  cas ings  ranged 
f r o m  2.7 meters near  t h e  n o r t h e a s t  edge o f  t h e  SWSA t o  10.4 meters near  

t h e  southwest edge. I t  i s  i n f e r r e d  t h a t  groundwater e a s t  o f  t h e  d i v i d e  
f l o w s  t o  p o i n t s  o f  d ischarge i n  t h e  WOC dra inage system, whereas 
groundwater west of t h e  d i v i d e  flows t o  p o i n t s  of d ischarge i n  t h e  Raccoon 
Creek dra inage system. 
th rough t h e  Northwest T r i b u t a r y  (NWT). 

A l l  s u r f a c e  water  f r o m  SWSA 3 d r a i n s  t o  WOC 

Stueber  e t  a1.5 p resent  d a t a  on r a d i o n u c l i d e  m i g r a t i o n  f r o m  SWSA 3 
and 9 0 S r  concent ra t ions  i n  t h e  NUT and i n  Raccoon Creek. I n  1964, w e l l  

water  samples were analyzed and i n d i c a t e d  t h e  presence o f  small amounts o f  
t h e  t r i v a l e n t  r a r e  e a r t h s  (TRE),  9 0 S r ,  and 3H. 
c o l l e c t e d  i n  1973 i n d i c a t e d  9oSr l e v e l s  up t o  3.0 dpm/mL. S o i l  samples 
analyzed in 1978 i n d i c a t e d  l e v e l s  h i g h e r  tnan n a t u r a l  background. 

Well water  samples 
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SWSA 3 i s  c u r r e n t l y  fenced, grassed, and shows no s i g n  o f  s i g n i f i c a n t  
e ros ion .  
immediate ly  o u t s i d e  t h e  f e n c e  on b o t h  t h e  e a s t  and west ends o f  t h e  
s i t e .  

Runof f  i s  d i r e c t e d  t o  WBC v i a  sha l l ow  dra inage d i t c h e s  l o c a t e d  

3 

SWSAs 4, 5, and 6 a r e  s i t u a t e d  i n  Me l ton  Va l l ey .  'The d e c i s i o n  t o  
t e r m i n a t e  b u r i a l  a c t i v i t i e s  i n  Be the l  V a l l e y  was based on t h e  
recommendations o f  Professor P. B .  Stockdale,  U n i v e r s i t y  o f  Tennessee, who 

a f t e r  s t u d y i n g  t h e  geology and hyd ro logy  o f  t h e  Q R N L  s i t e ,  concluded t h a t  
underground con tamina t ion  i n  t h e  Be the l  V a l l e y  1 imestone seemed i n e v i t a b l e  
and he recommended t h a t  a l l  f u t u r e  contaminated waste be b u r i e d  i n  the  
Conasauga s h a l e  b e l t  o f  M e l t o n  Va l l ey .  Shale i s  g e n e r a l l y  cons ide red  t o  

be of low p e r m e a b i l i t y  and i s  n o t  s u b j e c t  t o  development o f  s o l u t i o n  
c a v i t i e s .  2 3 6  

SWSA 4 

SWSA 4 i s  l o c a t e d  on t h e  sou th  s i d e  and a t  t h e  f o o t  o f  Haw Ridge west 
of WOC. The 9.3 h e c t a r e  b u r i a l  s i t e  was i n i t i a l l y  e s t a b l i s h e d  i n  1951 
ad jacen t  t o  t h e  f l o o d  p l a i n  o f  WQC on t h e  l o w - l y i n g  n o r t h e a s t  end and was 
expanded t o  t h e  h i g h e r  southwest end. 
chosen b o t h  f a r  i t s  geology and i t s  p r o x i m i t y  t o  t h e  l a b o r a t o r y .  

I t  appears t h a t  t h i s  s i t e  was 

Records o f  t ypes  and volumes o f  waste disposed of a r e  incomplete.  
Between 1955 and 1964 t h e  volume o f  waste increased s h a r p l y  when t he  

l a b o r a t o r y  was des ignated t h e  Southern Regional  B u r i a l  Ground. P o o r l y  
c h a r a c t e r i z e d  waste accounted f o r  app rox ima te l y  50 pe rcen t  o f  t h e  b u r i e d  
volume d u r i n g  t h i s  p e r i o d .  Trench o r i e n t a t i o n  was v a r i a b l e  and lacked  any 
c o n s i s t e n t  r e l a t i o n s h i p  t o  o r i g i n a l  s i t e  topography. Trenches c o n t a i n i n g  
a lpha wastes were capped w i t h  conc re te  t o  d iscourage f u t u r e  d i g g i n g  i n  
t h e s e  areas. 
w i t h  n a t i v e  s o i l .  

Trenches c o n t a i n i n g  beta-gamma wastes were s i m p l y  b a c k f i l l e d  
7 H i g h e r - l e v e l  wastes were disposed o f  i n  auger ho les .  



A l l  drainage from SWSA 4 i s  into WQC, which runs along the east  edge 

of the burial ground. 

replica of surface topography. The water table  i s  re la t ively shallow and 

f luctuates a t  o r  near the l a n d  surface i n  low areas and  a t ta ins  a maximum 

depth o f  5 m a t  h i g h e r  elevations. Waste bu r i a l  was limited t o  higher 

elevations during the wet periods and lower elevations were u t i l i zed  
d u r i n g  dry summer months. After closure and unti l  l a t e  1973, the  area was 
used f o r  the disposal of uncontaminated f i l l  material which contributed t o  
a general r i s e  in the water table.  Sever31 semi-permanent perched water 

bodies and  associated seeps developed i n  SWSA 4 because o f  the " b a t h t u b  

effect ."  The " b a t h t u b  e f fec t"  re fers  t o  a trench where one end i s  lower 

i n  elevation t h a n  the others, water i n f i l t r a t e s  the trench, reaches the 

less  permeable bot tom,  flows t o  the lower end of the trench where i t  

overflows like a t i l t e d  b a t h t u b .  The area a l s o  receives runoff from the 

h i l l s ide  and l a te ra l  i n f l o w  of groundwater from upslope which resul ts  in 

The groundwater ta3le i s  essent ia l ly  a subdued 

the burial trenches and t he i r  contents often being in contact with 
water. 233 

A surface runoff and d ive r s ion  system was installed i n  1975. I t  
consisted of a shallow paved ditch along the n o r t h  side o f  Lagoon Road, 

above SWSA 4 ,  connected by culverts t o  three shallow paved conductor 

ditches across the s i t e  a n d  a n a t u r a l  unlined ditch a t  i t s  northeastern 

edge.' 

area t o  where most of the radionuclides hzve migrated and the 

radionuclides are  being leached and transported by groundwater and surface 

runoff toward WQC. A n  improved water diversion system with sections o f  
p i p e  d r a i n  was completed along Lagoon Road i n  '1984 t o  co l lec t  and channel 

the upslope surface runoff t o  WOC, e i ther  direct ly  or via a natural 

tr ibutary.  A monitoring network was instrilled t o  assess i t s  

effectiveness.7 

approximately h a l f  of the  90Sr discharge t o  HOC. 

A t  the p o i n t  where the ditches stop, t h e  water fans o u t  over the 

Th is  system has resulted i n  a reduction o f  
8 

Sampling of wells and streams in and  near SWSA 4 indicated t h a t  b o t h  

groundwater and surface water were contaminated. 
samples from seeps downslope from SWSA 4 have indicated migration of  3 H ,  

Analyses of  water 
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m o n i t o r i n g  we1 
a1 p h a - e m i t t i  ng 
o r d e r s  o f  m a y  

SWSA 4 was 

SWSA 5 

9 gost-, a l p h a - e m i t t i n g  r a d i o n u c l i d e s ,  1 3 7 C s ,  1°6Ru, and 6OCo. 

Some seeps a l s o  con ta ined  p 1 0 P o ,  *39Pu, and r a r e  e a r t h  element 
r a d i o i s o t o p e s .  
rad io r i uc l  i d e s  accompanying t h e  sha l l ow  near -su r face  water  f l o w .  

Groundwater m o n i t o r i n g  d a t a  e x h i b i t  a downgradient f l o w  o f  

AI 1 
s downgradient f r o m  SWSA 4 c o n t a i n  3 H ,  gOSr,and 
r a d i o n u c l i d e s  a t  c o n c e n t r a t i o n s  t h a t  range up t o  seve ra l  
t ude  ove r  background. 7 

c l o s e d  i n  1959 as a v a i l a b l e  space neared exhaust ion.  

SWSA 5 c o n s i s t s  o f  two s e c t i o n s  on t h e  h i l l s i d e  e a s t  o f  WOC and sou ti.^ 
o f  Haw Ridge a long  M e l t o n  Branch (MB) .  SWSA 5 was opened i n  1958 as 
a v a i l a b l e  space i n  SWSA 4 dwindled. The l a r g e r  southern s e c t i o n  i s  a 
g e n t l e  t o  moderate s l o p i n g  h i l l s i d e ,  and c o n t a i n s  most o f  t h e  b u r i e d  
waste. The s m a l l e r  n o r t h e r n  s e c t i o n  i s  a . f a i r l y  f l a t  r i d g e  top,  which i s  

used f o r  above ground s to rage  of TRU ( t r a n s u r a n i c )  waste. 
cons idered i n  t h e  s i t e ' s  s e l e c t i o n  were s i z e ,  topography, s o i l ,  distance 

from t h e  l a b o r a t o r y ,  a c c e s s i b i l i t y ,  no su r face  f l o o d i n g ,  and depth t o  t h e  
groundwater t a b l e .  Based on geohydro log ic  s t u d i e s  conducted b e f o r e  and 

d u r i n g  t h e  e a r l y  use o f  t h e  s i t e ,  t h e  s teeper  s lopes and areas of h i g h  
wa te r  t a b l e  were excluded, s o  t h e  b u r i a l  area i s  c o n s i d e r a b l y  l e s s  t h a n  
t h e  14.2 hec ta res  o f  t h e  s i t e .  

C r i t e r i a  

Dur ing  t h e  development s t u d y  o f  t h e  SWSA 5-south area, t h e  seasonal 
minini irrn dep th  t o  groundwater was found t o  range f r o m  less t han  - 3  mete r  
areas near d ra inage  t o  about 18 meters i n  a deep w e l l  near  t h e  h i g h e s t  
p a r t  o f  t h e  b u r i a l  area. Shallow, perched water  was found d u r i n g  p e r i o d s  
o f  heavy r a i n f a l l .  2 , 3  

Records of t h e  amount o f  r a d i o n u c l i d e s  o r i g i n a t i n g  a t  ORNL and p laced  
i n  SWSA 5 a re  considered t o  be accu ra te  ( l i m i t e d  t o  volume, genera l  t y p e s  
and b a s i c  r a d i o l o g i c a l  i n v e n t o r y ) ,  b u t  t h e  l a r g e  volumes o f  waste r e c e i v e d  
between 1958 and 1964 f r o m  o f f s i t e  sources appear t o  have been POOP-ly 

charac te r1  zed I 7 
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Waste was b u r i e d  g e n e r a l l y  i n  areas where t h e  minimum depth t o  water  

was mapped as g r e a t e r  t h a n  1.85 meters. I n i t i a l l y ,  t renches  c o n t a i n i n g  

t h e  alpha-contaminated waste were covered w i t h  concrete,  and those 
c o n t a i n i n g  heta-gamma wastes were b a c k f i l l e d  and covered w i t h  excavated 
s o i l .  Beginning i n  1970, TRU wastes were no longer  b u r i e d  b u t  packaged 
f o r  r e t r i e v a b l e ,  ahove-ground storage.  Auger h o l e s  c o n t a i n i n g  
h i g h e r - l e v e l  wastes occupy severa l  areas w i t h  SWSA 5. 

Problems caused by i n f i l t r a t i o n  of p r e c i p i t a t i o n  were aggravated 
because o f  poor  t r e n c h  o r i e n t a t i o n .  

excavated w i t h  t h e i r  l o n g  a x i s  downslope, p a r a l l e l i n g  t h e  h y d r a u l i c  
g r a d i e n t  o f  t h e  water  t a b l e .  

The m a j o r i t y  o f  t renches  were 

Some o f  *:he t renches f i l l e d  w i th  water  which 

seeped o u t  t h e  lower ends of t h e  t r e n c h e ~ . ~  Eros ion  was a minor  problem 
i n  some p a r t s  of t h e  d i s p o s a l  s i t e .  

t renches  had sagged and i n  a few p laces  had co l lapsed,  and a t  a couple o f  
t renches  t h e  c o n t e n t s  had been exposed by t h e  entrenchment o f  dra inage 
d i  tches.2 

The fill m a t e r i a l  c o v e r i n g  severa l  

These problems have been cor rec ted .  

Both groundwater and s u r f a c e  water  dra inage i s  predominant ly  southeas t  
towards Mel ton  Branch (MB) and southwest towards WOC. The water  t a b l e  
contour  map shows t h a t  t h e  s teepes t  g r a d i e n t  i s  i n  t h e  d i r e c t i o n  o f  M B  
which i m p l i e s  t h a t  p r e v a i l i n g  movement i s  t o  t h e  southeast.  3 

I n  1964, rad iochemica l  analyses were made on water  samples c o l l e c t e d  
f rom severa l  w e l l s  and f r o m  t h e  dra inage t h a t  d i v i d e s  t h e  s i t e  i n t o  two 
sec t ions .  The p r i n c i p a l  contaminants found were 9 o S r ,  106Ru, 3 H ,  ana 
t r i v a l e n t  r a r e  ear ths .  Water samples c o l l e c t e d  f r o m  seeps i n  1974 
i n d i c a t e d  t h a t  9oSr and 3 H  were t h e  p r i n c i p a l  contaminants.  Water 
samples c o l l e c t e d  a t  a sample s t a t i o n  downstream f r o m  t h e  conf luence o f  M B  
w i t h  WOC have i n d i c a t e d  t h a t  severa l  thousand c u r i e s  o f  3 H  had passed 
t h a t  p o i n t  a n n u a l l y  s i n c e  t h e  mid 1960's.  
s t a t i o n  i s  b e l i e v e d  t o  have been discharged t o  MB i n  groundwater f r o m  SWSA 

5. 

Most o f  t h e  3 H  found a t  t h e  

2 , 3  
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A surface runoff diversion system was installed in t h e  southern 

sections o f  SWSA 5 in 1975. Two dams were placed across a pair o f  

adjacent trenches t h a t  were 1 eaking OSr and  3 H ,  and those trenches 

plus two others were covered with 

rain inf i l t ra t ion .  A trench area 

bentonite-shale mixture, drainage 

collapsed trench caps f i l l e d ,  and  

planted f o r  improved drainage and 

presently being operated only for  

a P V C  plast ic  sheet and so i l  t o  reduce 

containing TRU waste ~ 3 s  sealed w i t h  a 

ditches have been lined w i t h  concrete, 

the surface contoured a n d  a grass C O V E Y "  

reduced SMSA 5 i s  

above-ground storage o f  T R U  waste. 

Solid waste burial was discontinued in 1973. 

SWSA 6 

SWSA 6 ,  the  s i t e  currently used fo r  waste disposal, i s  located 

immediately northwest of White Oak Lake ( W O L )  and southeast o f  Lagoon Road 

and  Haw Ridge a d  bounded by White Oak Dam (MOD). Tile s i t e  i s  situated on 
a wooded h i l l s ide  t h a t  has a gentle t o  locally steep slope. Hydrogeologic 

s tud ies  indicate t h a t  about one third o f  the 28 hectare s i t e  i s  considered 

unsuitable fo r  shallow land burial because o f  the steep slopes and the 

presence of  shallow groundwater. 

underlain by Conasaiiga shale, has hydralogic character is t ics  similar t o  

t h a t  o f  SWSA 5 ,  and was the only area in Mclton Valley t h a t  h a d  n o t  been 

used f o r  waste disposal or used o r  reserved f o r  experimental reactor 

s i t e s .  

The s i t e  was selected because i t  i s  

2 , 3  

Geologically, SWSA 6 i s  within the Copper Creek thrust  block a n d  i s  

underlain by s t r a t a  o f  the Middle t o  Late Cambrian Conasauga Group. 

Conasauga Group consists o f  s i x  formations in the Oak Ridge vicinity.  

SWSA 6 i s  underlain by the  Maryville Limestone formation, which i s  

composed o f  interbedded limestones, dark shales, and  mudstones. 

The 

10 

Contaminated waste was buried a t  the s i t e  in 1969, although i t  was n o t  

considered t o  be the principal burial s i t e  until SWSA 5 was closed in 
1973. Trenches i ni t  i a1 ly were excavated a s  1 ong a s  was topographical l y  
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convenient,  w i t h  depth of  a s p e c i f i c  t r e n c h  be ing  determined b y  t h e  
h i s t o r i c  depth  o f  t h e  water  t a b l e  ( .6 meter  above t h e  h i g h e s t  recorded 

water  l e v e l  ) . 
t o  about 1 5  meters i n  l e n g t h  and, where poss ib le ,  t h e  l o n g  a x i s  was n o t  
o r i e n t e d  p a r a l l e l  t o  t h e  topographic  s lope. 
were dug ups lope o f  open t renches  t o  h e l p  reduce s u r f a c e  water  en t ry .  

t h e  t renches a r e  t o  be open f o r  severa l  months, those w i t h  s u r f a c e  
r a d i a t i o n  read ings  exceeding 2000 mR/hr o r  c o n t a i n i n g  compacted waste a r e  

covered t e m p o r a r i l y  t o  p r e v e n t  w a l l  c o l l a p s e .  
segregated and compacted t o  conserve b u r i a l  space. Locat ions  where t h e  
water t a b l e  i s  deepest a r e  used f o r  auger h o l e  d i s p o s a l  05 concent ra ted  
waste, which when f i l l e d  a r e  capped w i t h  concrete.  

Those excavated more r e c e n t l y  have general  l y  been 1 i m i  t e d  

Temporary d i v e r s i o n  d i t c h e s  
I f  

Since 1978 wastes have been 

7 

The minimum depth  t o  water  i n  w e l l s  was r e p o r t e d  t o  be l e s s  t h a n  1.85 
meters th roughout  much of t h e  l o w - l y i n g  areas. 
areas i t  was g r e a t e r  t h a n  6.5 meters. 

t h e  dra inage from SWSA 6 i s  i n t o  severa l  small ,  i n t e r m i t t e n t  streams t h a t  

d ischarge i n t o  WOC and MOL j u s t  above t h e  darn. 
cont iguous t o  WOL, surface and subsurface water  movement i s  d i r e c t l y  i n t o  
WOL . 

I n  t o p o g r a p h i c a l l y  h i g h  
Perched water  was found. Most o f  

However, f o r  t h o s e  areas 

2 

The r a d i o n u c l i d e  i n v e n t o r y  i s  cons idered t o  be reasonably  accura te  
( T a b l e  D . l . l a  and D . l . l b ) . ”  

h a l f - l i v e s  longer  than one y e a r  a r e  r a r e  e a r t h s  and “CO, which makes up 

80 percent  o f  t h e  c u r r e n t  i n v e n t o r y  of 2 .5  x 105Ci. T r i t i u m  and 9oSr  

a r e  minor  c o n s t i t u e n t s  (about  6 percent  of t h e  t o t a l ) .  A s i g n i f i c a n t  
amount o f  2 3 5 U  waste has been emplaced i n  SWSA 6. 

The dominant b u r i e d  r a d i o n u c l i d e s  w i t h  

Groundwater samples c o l l e c t e d  i n  1979-1983 show t h a t  3 H  i s  p resent  
i n  some o f  t h e  downgradient w e l l s .  
90Sr c o n c e n t r a t i o n s  above background. 
t o  t h a t  o f  SWSA 5. 
t o  he s i m i l a r  a l s o  w i t h  t h e  added c o n s i d e r a t i o n s  t h a t  SWSA 6 i s  “younger”  
than t h e  o t h e r  SWSAs. 

Only two w e l l s  conta ined s i g n i f i c a n t  

I n d i c a t o r s  o f  contaminant movement t r e n d s  a r e  l i k e l y  
The s e t t i n g  o f  SWSA 6 i s  s i m i l a r  

7 

- ..... 
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T a b l e  D.l . la Radionucl ides  Disposed o f  i n  S o l i d  Waste Storage Area 6 

' 5 7 E u  

F i s c a l  T o t a l  A c t i v i t y a  Radionucl ides  1 5 4 E U  

Year ( C i  1 9 OSr ' 3 7 C s  6 oco 3 H  1 5  5Eu 

1969 Ni 1 

1970 Ni 1 

1971 Nil 

1972 1 .0  x l o 4  

1974 8.8 x l o J  

1975 2.0 x 1 0 3  

1976 

1 976Ab 
1 . 1  x 104 

1977 2.57 x l o 3  

1978 5.04 x 103 

1988 5.81 x l o 4  

1981 1.14 x 105 

1982 6.49 x l o 3  

1983 6.61 x l o 3  

1984 1.16 x 1 0 %  

Tota l  2.51 x l o 5  

(Data  not  a v a i l a b l e )  

(Data  n o t  a v a i l a b l e )  

(Data  n o t  a v a i l a b l e )  

(Data  n o t  ava i  1 ab1 e )  

(Data  n o t  a v a i  1 a b l e )  

(Data  n o t  avai 1 ab1 e 1 
(Data  not  a v a i l a b l e )  

(Data  n o t  a v a i l a b l e )  

16 

1 7 7  

126 

2,420 

140 

59 

18 

15 

15 

227 

430 

1,390 

232 

6 66 

83 3 

512 

589 

2,110 

340 

52G 

16,255 

1,950 

1,690 

9,631 

66 

4b 

577 

71 

34 

2,730 

2,273 

306 

1,500 

5 

3,fji)O 

52,900 

96, GOO 

2 5  

124 

201 

a No al lowance has been made f o r  decay. 
From 1969 t o  1976 t h e  f i s c a l  y e a r  covered the p e r i o d  J u l y  1 t o  June 
30; s t a r t i n g  i n  1976 t h e  f i s c a l  y e a r  (1977) covered the  p e r i o d  October  
1 t o  September 30. 
i s  included t o  complete  t h e  r e c o r d s  f o r  %SA-6. 

A t r a n s i t i o n  q u a r t e r  (termed 197SA i n  t h i s  t a b l e )  

Source: (Ref .  10)  
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T a b l e  D.l . lb  F i s s i l e  Waste i n  S o l i d  Waste S t o r a g e  Area 6 

Fiscal  Vo 1 ume Fiss i le  Number of Number of  
Year ( m 3 )  ( f t ’ )  i s o t o p e s  ( 9 )  auger  holes t r e n c h e s  

1969 Ni 1 N i  1 N i  1 

1970 17.4 61 3 1,302 16 0 

1971 48.3 1,705 2,784 36 ‘I 

1972 101.2 3,576 7,289 76 

1973 33.8 1,135 2,1213 40  

1974 58.9 2,082 1,915 9 

1 

0 

1 

1975 50.5 1,784 1,992 7 4 

1976 3.5 123 1,225 6 1 

1976Aa 0.2 8 1 0 3 

1977 5.7 200 1,726 8 0 

1978 2.5 87  1,261 14 0 

1979 0.4 13 3s 2 0 

1980 1 .? 60 7 5 8  3 0 

1981 0.4 12 21c 3 0 

1382 2.0 72 1,700 3 0 

1983 0.4 13 35 1 3 0 

1984 (1s t  q t r . )  0.3 10 159 2 0 

a From 1969 t o  1976 the f i s c a l  year covered t h e  p e r i o d  J u l y  1 t o  June 
30; s t a r t i n g  i n  1976 the  f i s c a l  y e a r  (1977) covered t he  p e r i o d  October  
1 t o  September 30. A t r a n s i t i o n  q u a r t e r  (termed 1976A i n  t h i s  t a b l e )  
i s  included t o  complete  t h e  r e c o r d s  f o r  SWSA-6. 

Source:  (Ref. 10) 

D-14 



P e r i o d i c  wa te r  t a b l e  measurements i n d i c a t e  t h a t  water  i s  p resen t  i n  
most  o f  t h e  t renches th roughou t  t h e  yea r .  
i n f i l t r a t i o n  o f  p r e c i p i t d t i a n ,  a nea r -su r face  b e t o n i t e - s h a l e  s e a l  has been 

i n s t a l l e d  above a number o f  t renches.  Water remained i n  t h e  t renches  

a f t e r  i n s t a l l a t i o n  of t h e  s e a l .  I t  i s  t hough t  t h a t  l a t e r a l  i n i g r a t i o r i  

a long f r a c t u r e s  i s  r e s p o n s i b l e  f o r  t h e  i n f l u x  o f  water .  I n  1983, a French 
d r a i n  system was a l s o  i n s t a l l e d  t o  reduce l a t e r a l  m i g r a t i o n .  
e f f e c t i v e n e s s  o f  t h e  combinat ion o f  t h e  near -su r face  sea l  and t h e  d ra inage  
systems remains t o  be evaluated.  
from t h e  sealed areas. They a r e  deeper than  t h e  b u r i e d  waste, and are 
i n tended  b o t h  t o  remove i n f i l t r a t i n g  water  and t o  l ower  t h e  water t a b l e  

under- t h e  sealed area. A m o n i t o r i n g  system was i n s t a l l e d  t o  eva lua te  t h e  

r e s u l t s .  
techniques and remedia l  measures. 

I n  an a t tempt  t o  decrease 

Tne 

Two d ra inage  t renches  i n t e r s e c t  ups lope 

SWSA 6 a l s o  c o n t a i n s  exper i inenta l  areas f o r  s tudy  of  b u r i a l  
7,11 

D.2 L a n d f i l l s  and Scrapyards 

I Closed C o n t r a c t o r s '  L a n d f i l l  

T h i s  f a c i l i t y  was used . to b u r y  genera l  c o n s t r u c t i o n  d e b r i s  generated 

A s  a resu ' l t ,  waste by c o n s t r u c t i o n  c o n t r a c t o r s  pe r fo rm ing  work a t  ORNL. 
s e n t  t o  t h e  b u r i a l  ground i n c l u d e d  empty p a i n t  cans and o t h e r  d e b r i s  t h a t  

c o u l d  c o n t a i n  smal l  amounts o f  hazardous waste. No w a s t e - s p e c i f i c  r e c o r d s  

were k e p t  on t h e  l a n d f i l l  o p e r a t i o n  and no a d m i n i s t r a t i v e  c o n t r o l s  

prec luded amounts o f  hazardous waste be ing  bu r ied .  
l o c a t e d  e a s t  o f  ORNL i n  M e l t o n  Va l l ey .  
seeded w i t h  grass.  

T h i s  f a c i l i t y  i s  
The s i t e  has been graded l e v e l  and 

White Wing Scrapyard 

The Whi te  Wing Scrapyard i s  l o c a t e d  a t  t h e  west end o f  t h e  East Fork 
Ridge between White Wing Road (Highway 95)  and t h e  Oak Ridge Turnpike.  

T h i s  area, which covers app rox ima te l y  10 hectares,  was u t i l i z e d  i n  t h e  
e a r l y  1950's f o r  t h e  s to rage  o f  contaminated m a t e r i a l s  (equipment, t a n k s ,  

t r u c k s ,  and ani i r ia l  carcasses)  f r o m  t h e  th ree  p l a n t s  (X-10, Y-12, and 
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K-25) .  
p lu ton ium. 
vesse ls  which came f r o m  ORNL d i d  n o t  exceed 25 grams. 

Some of t h e  m a t e r i a l  was suspected t o  be contaminated b y  
It was es t imated t h a t  t h e  amount of 239Pu on o r  i n  t h e  

Clean-up a c t i o n s  took  p l a c e  between 1966 and 1971. Much o f  t h e  
contaminated m a t e r i a l  and s o i l  were taken t o  S o l i d  Waste Disposal  Area. 

There i s  s t i l l  some scrap metal ,  ccncrete,  and o t h e r  t r a s h  a t  t h i s  
l o c a t i o n .  I n  1974 an a e r i a l  r a d i a t i o n  survey, 1 meter  above ground, 
i n d i c a t e d  t h e  f o l l o w i n g ;  ( a )  0.8 t o  6 vR/hr gamma exposure r a t e  f o r  
man-made i s o t o p e s  and ( b )  0.5 uR/hr t o  4 uR/hr f o r  I 3 7 C s .  

There have n o t  been any env i ronmenta l  m o n i t o r i n g  o r  sampl ing 
a c t i v i t i e s  conducted i n  t h i s  area; however, t h e r e  a r e  p l a n s  f o r  d o i n g  so. 

0.3 Low-Level Waste (LLW) Seepage P i t s  and Trenches 

Overview 

Sources f o r  i n f o r m a t i o n  summarized i n  t h i s  s e c t i o n  i n c l u d e  t h e  
E v a l u a t i o n  Research Corpora t ion  and N a t i o n a l  Research Counci 1 Report s3, 

and a r e p o r t  b y  Spa ld ing  and Boegly"; a d d i t i o n a l  re fe rences  and more 
d e t a i l e d  i n f o r m a t i o n  may be ob ta ined t h e r e i n .  

Beginning w i t h  t h e  s e p a r a t i o n  o f  p lu ton ium i n  1944, ORNL has generated 
l i q u i d  r a d i o a c t i v e  waste. 
low- leve l  process waste and a r e  d e r i v e d  f rom a v a r i e t y  o f  sources. 
t h e  ea r ly  o p e r a t i o n s  a t  ORNL u n t i l  t h e  present  t i m e  t h e r e  has been a g r e a t  
deal of v a r i a t i o n  i n  t h e  amounts and tyaes of r a d i o a c t i v e  l i q u i d  wastes 
g e ner  a t  ed . 

The m a j o r i t y  o f  these wastes a r e  c l a s s i f i e d  as 

From 

I n  t h e  p e r i o d  f r o m  1944 t o  1957, t h e  low- leve l  process water  was n o t  
c h e m i c a l l y  t r e a t e d  b u t  b e f o r e  r e l e a s e  t o  White Oak Creek o r  Mel ton  Branch, 
i t  was r o u t e d  tn rough e q u a l i z a t i o n  bas ins  o r  h o l d i n g  ponds. T h i s  
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c o n t r i b u t e d  s i g n i f i c a n t l y  t o  t h e  con tamina t ion  o f  White Oak Creek and 
assoc ia ted  f l o o d p l a i n s ,  M e l t o n  Branch, White Oak Lake, t h e  C l i n c h  R ive r ,  

and t h e  sediments o f  t h e  e q u a l i z a t i o n  b a s i n  and t h e  h o l d i n g  ponds 
t hemsel ves. 

As o p e r a t i o n s  expanded a t  QRNL, i t  became apparent t h a t  p r e v i o u s l y  

used methods o f  l i q u i d  r a d i o a c t i v e  waste d i s p o s a l  were inadequate as  t h e  
l e v e l  o f  r a d i o a c t i v i t y  re leased  t o  HOC o f t e n  exceeded recommended 
g u i d e l i n e s .  A soda-lime t r ea tmen t  p l a n t  t h a t  removed f r o m  s o l u t i o n  most 
r a d i o n u c l i d e s  became o p e r a t i o n a l  i n  1957 and o t h e r  more e f f i c i e n t  
t rea tmen t  p l a n t s  were b rough t  o n - l i n e  in 1976 and 1981. Considerable 
s ludge  was generated i n  t h e s e  o p e r a t i o n s  and i t  was disposed o f  i n  l i q u i d  

waste p i t s  (1957-1976) and i n  a PVC-lined b a s i n  (1976-1981). 

D u r i n g  e a r l y  ope ra t i ons ,  l o w - l e v e l  r a d i o a c t i v e  waste (LLW) was 
c o l l e c t e d  i n  l a r g e  underground conc re te  t a n k s  ( G u n i t e  t a n k s ) .  
r a d i o n u c l i d e s  were p r e c i p i t a t e d  w i t h  c a u s t i c s ;  t h e  supernatant  1 i q u i d  was 

d i l u t e d  w i t h  t h e  l o w - l e v e l  process waste water;  and a f t e r  r e t e n t i o n  i n  a 
h o l d i n g  pond i t  was re leased  i n t o  WOC. 
supernatant  was evaporated; t h e  condensate was d i scha rged  t o  WOC; and t h e  
c o n c e n t r a t e  was r e t u r n e d  t o  t h e  t a n k s .  From 1952 u n t i l  1966, t h e  l i q u i d  
waste from t h e  tanks  was d isposed o f  i n  seepage p i t s  and t renches.  

Most 

Beginning i n  1949, t h e  t,ank 

Beginning i n  1951 when Chemical Waste P i t  No. 1 was opened, t h e  LLbd 

l i q u i d  was d isposed o f  i n  p i t s  and t renches  excavated i n  Conasauga s h a l e  
i n  Me l ton  V a l l e y  and t h i s  p r a c t i c e  con t inued  u n t i l  1966 when t h e  f i r s t  

h y d r o f r a c t u r e  f a c i  1 i t y  became o p e r a t i o n a l  ( t h e  p 
t o  be used f o r  s ludge  d i s p o s a l  u n t i l  1976). 

General l o c a t i o n  anid numeric des igna t ions  o f  
shown i n  F i g u r e  D.3.1. The t o t a l  volumes o f  l i q  

t s  and t renches  c o n t i n u e d  

t h e  p i t s  and t renches  a r e  
i d s  and s ludge  disposed, 

t h e  q u a n t i t i e s  o f  r a d i o n u c l i d e s  t h e y  received,  and t h e i r  p e r i o d s  of u s e  

a r e  shown i n  Tab le  D.3.1. I t  i s  es t ima ted  t h a t  more t h a n  42 m i l l i o n  
g a l l o n s  o f  l i y u i d / s l u d g e  c o n t a i n i n g  ove r  one m i l l i o n  c u r i e s  o f  f i s s i o r i  
p roduc ts  were d isposed o f  i n  t h e  p i t s  and t renches.  
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Dur ing  t h e  o p e r a t i o n  of P i t  1 i t  W A S  observed t h a t  l i q u i d  leaked o u t  
h u t  t h a t  t h e  b u l k  o f  t h e  r a d i o a c t i v e  isotopes were r e t a i n e d  by t h e  s o i l  

and weathered rock  o f  t h e  fo rmat ion .  'The h i g h  a l k a l i n i t y  of t h e  wastes 
tended t o  reduce t h e  m o b i l i t y  o f  those r a d i o n u c l i d e s  hav ing  l o w  aqueous 
s o l u b i l i t y .  
i n  t h e  l o c a t i o n ,  c o n s t r u c t i o n ,  and o p e r a t i o n  o f  a d d i t i o n a l  p i t s  and 
t renches.  
wastes t o  r a i s e  t h e  pH t o  approximate1.f 12 i n  o r d e r  t o  inc rease s o r p t i o n  
and t o  c o p r e c i p i t a t e  s t r o n t i u m .  
reasonably  w e l l  i n  t h e  r e t e n t i o n  o f  13"Cs, 9 O S r ,  r a r e  ear ths ,  and 

a c t i n i d e s  b u t  s i g n i f i c a n t  amounts of t h e  more mob i le  species,  3H, 

l o6Ru ,  1 2 5 S b  and 6 o C o  migra ted  t o  surface streams. Because o f  

d i f f i c u l t i e s  i n  c o n t r o l l i n g  o r  p r e d i c t i n g  t h e  m o b i l i t y  o f  i n d i v i d u a l  
r a d i o n u c l i d e s  and t h e  a v a i l a b i l i t y  of hydro f rac ture ,  d i s p o s a l  o f  l i q u i d  
waste i n  t h e  p i t s  and t renches  was abaridoned. Over a p e r i o d  of t i m e  each 
of t h e  p i t s  and t renches was b a c k f i l l e d  wi th  e a r t h  and paved over  w i t h  
aspha l t .  

The i n f o r m a t i o n  gained f rom t h e  o p e r a t i o n  of P i t  1 was used 

For instance,  sodium hydrox-ide was o f t e n  added t o  t h e  l i q u i d  

I n  general ,  t h e  p i t s  and t renches worked 
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Table D.3.1 I n v e n t o r y  of Radionucl ides i n  P i t s  and Trenches 

A c t i v i t y  (Cur ies  )a*  

- _ _  

P i t  1 0.045 (0.012)~106 '* 240 .- 160 < .01 

P i t s  2,3,4 91 (24.0) x 106 43,500 201,000 111 236,000 22.3 70,000 

Trench 5 36 (9 .5 )  x IO6 96,500 207,000 3,008 3,730 8.1 64 9 

Trench 6 0.49 (0.13) x l o 6  126 665 24 51 0.7 146 

Trench 7 32 (8.5) x l o 6  47,868 m , 2 4 i  1,420 3,225 7.8 1 1  
( a  + b )  

a Compiled f r o m  t h e  f o l l o w i n g  sources: Ref. 1, 12, 41 

No al lowances have been made f o r  r a d i o a c t i v e  decay. 

~ 

' t o t a l  r a r e  e a r t h s  

D-20 



S i t e  C h a r a c t e r i z a t i o n  and Design 

A l l  o f  t h e  p i t s  and t renches  were excavated on h i l l o c k s  i n  Melton 

V a l l e y  i n  t h e  genera l  v i c i n i t y  of SldSAs 4 and 6 ( F i g u r e  D.3.2). 
g e o l o g i c  and h y d r o l o g i c  c h a r a c t e r i s t i c s  o f  t h e  Conasauga group u n d e r l y i n g  
t h e  p i t s  and t renches  a rea l3  a 5  w e l l  as  t h a t  o f  SWSA-614 i n  t h e  
a d j o i n i n g  area have been e x t e n s i v e l y  s tud ied .  Olsen and coworkers 
have c h a r a c t e r i z e d  Trench 7 i n  some d e t a i l  arid have demonstrated t h a t  

d i s c r e t e  f r a c t u r e s ,  condu i t s ,  o r  s t r a t a  c a r r i e d  most o f  t h e  seepage 
r a d i o a c t i v i t y .  S t u d i e s  i n  i n d i c a t e d  t h a t  p a r t i c u l a r  beading 

p lanes conducted most o f  t h e  p i t s  seepage l e a d i n g  t o  t h e  o r i e n t a t i o n  of  

t h e  trenches p e r p e n d i c u l a r  t o  g e o l o g i c  s t r i k e .  

The 

15 

Groundwater c h a r a c t e r i s t i c s  have been e x t e n s i v e l y  s t u d i e d  and a w a t e r  
t a b l e  e l e v a t i o n  map o f  t h e  p i t s  a rea  i s  presented i n  F i g u r e  D.3.3. 

1 2  Surface wa te r  d i scha rge  c h a r a c t e r i s t i c s  a re  p r e s e n t l y  b e i n g  ob ta ined .  
S o i l s  i n  t h e  p i t s  and t renches  area a r e  s i m i l a r  t o  SUSA-6 and have been 
desc r ibed  i n  d e t a i l  e lsewhere. 14 

P i t  1 was c o n s t r u c t e d  i n  J u l y  1951 j u s t  west o f  SWSA-4. I t s  o v e r a l l  
dimensions a r e  approx ima te l y  30.5 by  6.1 meter5 b y  4.6 meters deep w i t h  a 
c a p a c i t y  o f  681,300 1 i t e r s .  Discharges w r e  te rm ina ted  i n  October 1951 
a f t e r  i t  was d i scove red  t h a t  r a d i o a c t i v i t y  was l e a k i n g .  
1964, i t  r e c e i v e d  d i scha rges  from t h e  d r a i n s  o f  t h e  decontaminat ion o f  
b u i l d i n g  7819. I n  1981, P i t  1 was f i l l e d  wi th  Conasauga s h a l e  and capped 
w i t h  aspha l t .  

From 1962 th rough  

P i t  2, c o n s t r u c t e d  s o u t t i w s t  o f  P i t  1, i s  61 by  30.5 meters and 4.6 

meters deep w i t h  w a l l s  s loped hack a t  about a 30" ang le  Lo t h e  h o r i z o n t a l  
and a c a p a c i t y  o f  approx ima te l y  3.8 x 106 l i t e r s .  As w i t h  P i t  1, waste 
was i n i t i a l l y  t r a n s f e r r e d  t o  t h e  p i t  i n  1900 l i t e r  t a n k s  on a Dempster 
Dumpster and l a t e r  a 15,200 l i t e r  t ank  trailer. I n  1354, a p i p e l i n e  was 

COrlStructed f r o m  t h e  g u n i t e  t a n k s  t o  P i t  2 .  Some s ludge from t h e  o l d  
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L o c a t i o n  of Pits and Trenches 
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F i g .  13.3.3. Water t.able contour  map - January 10, 1958 
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Process Haste Water Treatinent P l a n t  was rece ived .  A f t e r  P i t  3 became 

o p e r a t i o n a l ,  P i t  2 r e c e i v e d  t h e  ove r f l ow  f rom P i t  3. Du r ing  t t i e  p e r i o d  
between 1959 and 1961, a severe seepage o f  l o 6 K u  was d i scove red  on t h e  
west s i d e  o f  P i t  2 and s e v e r a l  methods were used i n  e f f o r t s  t o  decrease 

t h e  d ischarges.  
o f  I o 6 R u  d i s p o s a l  t o  t h e  p i t s .  P i t  2 was taken  o u t  o f  s e r v i c e  i n  1962, 
b a c k f i l l e d  w i t h  s o i l  i n  1962 and 1963, and capped w i t h  a s p h a l t  i n  1970. 

None were t o t a l l y  success fu l  which l e d  t o  d c u r t a i l m e n t  

t r a n s f e r  p i p e l i n e .  Groundwater 
P i t  3 h u t  no c o r r e c t i v e  a c t i o n s  
covered w i t h  an aspha l t  cap i n  

P i t  4, opened i n  A p r i l  1956 

P i t  3, c o n s t r u c t e d  i n  1955 a few f z e t  n o r t h e a s t  of P i t  2,  has t h e  same 
dimensions as P i t  2 and served as t h e  i n i t i a l  d i scha rge  p o i n t  f o r  t h e  

seeps were observed on t h e  e a s t  s i d e  o f  
were taken.  P i t  3 was b a c k f i l l e d  and 
961. 

was i d e n t i c a l  i n  des ign  t o  P i t s  2 and 3 
and was l o c a t e d  j u s t  sou th  of P i t  2. P i t s  2, 3, and 4 were operated as a 

u n i t  w i t h  P i t s  2 and 4, i n  t h e  l a t e r  y e a r s  o f  ope ra t i on ,  s e r v i n g  as 
o v e r f l o w  f o r  P i t  3. P i t  4 leaked v e r y  r a p i d l y  b u t  i t  r e c e i v e d  ve ry  l i t t l e  

waste s i n c e  i t  was a t  t h e  end o f  t h e  o v e r f l o w  t r a i n .  I t  remained open f o r  
seve ra l  y e a r s  as a standby p i t  and r e c e i v e d  s ludge f r o m  t h e  Process Waste 
Treatment P l a n t .  Beginning i n  1976, i t  was b a c k f i l l e d ;  and i n  198U i t  was 
paved w i t h  an a s p h a l t  cap. 

Exper ience gained i n  t h e  o p e r a t i o n  o f  t h e  seepaye p i t s  l e d  t o  seve ra l  
major  des ign changes used i n  t h e  c o n s t r u c t i o n  o f  t h e  seepage t renches.  
They were c o n s t r u c t e d  as long,  narrow, covered t renches  p e r p e n d i c u l a r  t o  

s t r i k e .  

w i d t h  would a l l o w  t h e  l i q u i d  maximum c o n t a c t  w i t h  t h e  s o i l  f o rma t ion .  
cove r  would p reven t  t h e  t r a p p i n g  o f  p r e c i p i t a t i o n  and se rve  t o  reduce t h e  

e x t e r n a l  r a d i a t i o n  f i e l d  which l i m i t e d  personnel  a c t i v i t i e s .  A l l  t h e  
t renches  were about 3 meters wide a t  t h e  t o p  w i t h  s l o p i n g  s i d e s  t o  a d e p t h  
o f  4.6 meters and 1.2 meters w i d t h  a t  the  bottom. 

O r i e n t a t i o n  a t  r i g h t  angles t o  t h e  bedding p lanes  and t h e  narrow 

A 

Trench 5 (about  90 meters i n  l eng t t - )  was c o n s t r u c t e d  i n  1960 and 
r e c e i v e d  about 36.1 m i l l i o n  l i t e r s  o f  waste u n t i l  i t  was c l o s e d  in 1966. 
It was paved w i t h  a s p h a l t  i n  1970. 
c o n s t r u c t e d  i n  1961 j u s t  sou th  o f  SWSA-4. I t  was o p e r a t i o n a l  f o r  o n l y  one 

Trench 6 (about  150 meters)  was 
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month because s i g n i f i c a n t  seepage o f  9 0 S r  and I J 7 C s  was found j u s t  

south o f  t h e  t rench ;  hence o n l y  a sma l l  q u a n t i t y  o f  waste was re leased  t o  
t h e  t rench .  I t  was covered w i t h  a s p h a l t  i n  1981. Trench 7 (about  62 
meters)  was c o n s t r u c t e d  i n  1962. 
segments w i t h  an o v e r f l o w  l i n e  connec t ing  t h e  two. Trench 7 was c losed  i n  

1966 when h y d r o f r a c t u r e  d i s p o s a l  became o p e r a t i o n a l ;  atid i t  was paved over  
w i t h  aspha l t  i n  1970. 

I t c o n s i s t e d  O F  two  separa te  100 f t .  

-_ H R E  Fuel We1 1s 

I n  1964, r e s i d u a l  f u e l  s o l u t i o n  from t h e  Homogenous Reactor  t h a t  was 
s t o r e d  i n  t h e  Homogenous Reactor Chemical P l a n t  decay t a n k s  was d isposed 
o f  i n  seven auger h o l e s  l o c a t e d  southwest o f  Trench 5. 
l i t e r s  o f  4 molar  s u l f u r i c  a c i d  s o l u t i o n  c o n t a i n i n g  4652 grams of-' uranium 
and f i s s i o n  products ,  9 0 S r  and I D 6 R u ,  were disposed. The w e l l s ,  SI 

t h rough  S 7 ,  w i t h  di i i icnsions o f  .3  meters i n  d iameter  and 5 . 2  meters deep 

were l o c a t e d  approx imate ly  3 meters apa r t .  A f t e r  d i s p o s a l  o f  t h e  waste, 

each w e l l  was f i l l e d  t o  ground l e v e l  w i t h  s o i l  and marked w i t h  a b rass  
plaque b e a r i n g  t h e  w e l l  coo rd ina tes ,  l i t e r s  of waste disposed, and grams 

17 of U-235 con ta ined  i n  the s o l u t i o n .  

A t o t a l  o f  510 

Uranium-235 c o n t e n t  o f  w e l l s  S1 th rough  S 7  i s  as f o l l o w s  

S 2 ,  5289; S 3 ,  7049; S4, 7049; S5, 7179; S6, 7.309; S7, 2609. 
Acree, 1963 i n d i c a t e  t h a t  t h e  q u a n t i t i e s  o f  9 0 S r  and 1 0 6 R u  d 
were l e s s  t h a n  20 C i  each. 

S1, 3199; 

Est imates o f  

sposed 

S i t e  M o n i t o r i n g  

I n  o r d e r  t o  e v a l u a t e  t h e  performance o f  t h e  p i t s  and t renches  area, 
ground and s u r f a c e  water  m o n i t o r i n g  d a t a  have been c o l l e c t e d  f r o m  a number 
o f  groundwater m o n i t o r i n g  wells, vege ta t i on ,  and ana lys i s  o f  samples t a k e n  

from surface seeps and streams. Dur ing  t h e i r  ope ra t i on ,  a i r  m o n i t o r i n g  

s t a t i o n s  were i n s t a l l e d  around t h c  open p i t s  and t h e  gross a c t i v i t y  

c o l l e c t e d  by standard gum paper.  

a c t i v i t y  was about t w i c e  t h a t  of o f f - s i t e  s t a t i o n s . 1 8  T h i s  was 
a t t r i b u t e d  t o  t h e  iiiovement o f  r a d i o n u c l i d e s  from wind a c t i o n  on t h e  

exposedsides o f  t h e  p i t s  d u r i n g  periods o f  low l i q i u i d  l e v e l s .  

Analyses showed t h e  amount o f  a i r b o r n e  

Closure o f  
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the  p i t s  by backfill and  capping with a s p h a l t  eliminated t h i s  potentidl 

release pathway. 

s ta t ions i n  the p i t s  a n d  trenches are;. 

Presently there are no si te-specific a i r  monitoring 

Sampling and analysis fo r  radioactivity o f  t rees  in the vicinity o f  
Pi ts  2-4 and Trench 5 in 1958 indicated elevated levels of several 

radionuclides in various parts of the t rees  and l i t t e r .  These were 

generally close t o  background levels a n d  analyses were complicated by the 

airborne d r i f t  o f  dust from the open p i t s .  18 

The i n i t i a l  network of groundwater monitoring wells surrounding the 

p i t s  and trenches was se t  up  in 1955. 

reported from the beginning of p i t  operatiorls b u t  i s  no longer considered 

a major problem as most of the l a 6 R u  h a s  probably decayed since more 

t h a n  twenty half-l ives have elapsed since the 1 0 6 R u  discharge t o  the 

p i t s  and trenches. Trace amounts o f  90Sr and 1 3 T s  were reported i n  

the monitoring wells in the period from 195.5 t o  1967. 

Ruthenium ( l o S R u )  migration was 

... ..I 

Samples taken from numerous small surface seeps (Figure 0.3.4) were 
1 analyzed by Duguid f o r  the presence o f  90Sr, ~ O C S ,  137Cs, 1 ~ 5 S b  

and l o 6 R u .  Concentrations greater than the Maximum Permissible 

Concentration were found i n  two instances. Seep 8 draining from Trench 6 

had a significant concentration of g o s f  and seep 7 draining from Trench 

7 had  a significant amount of 6 O C o .  

A survey of streambed gravels by Cerling and Spalding19 indicated 

tha t  Pi t  1 and Trench 6 were the  major sources of 9 0 S r  in the p i t s  ana 

trenches area. The dominant sources for 6 o C o  includes Trench 7 and P i t s  

2-4. 

A more extensive groundwater monitoring network fo r  the p i t s  ana 

trenches has been installed and d a t a  concerning movement of radionuclides 

have  been reported. 

fo r  representative radionuclides are given in Figure D.3.4 and Table 

D.3.2. I t  i s  evident t h a t  the average concentrations of radionuclides in 

the monitoring wells were higher t h a n  from the reference wells b u t  a l l  

were below the present Maximum Permissible Concentrations. 

Location of some of the wells and  a summary o f  data 
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Table 0.3.2 1984 Groundwater Monitoring o f  Radionuclides-- 

in the P i t s  and Trenches Area 

P i t s  and Trenches 

Concentrat  i o n  
( 1 0 - 6  & i /mL)  

An a 1 y s i s No. of 

samp 1 e s 
Max Min AV 

P i t s  and Trenches Yonitoring Wells 

oco 36 2,600 0.41 410 

1 3  7cs 36 130 0.57 16 

Gross a lpha  15  410 0.27 62 

' H  34 25,000 5 70 10,000 

9 OSr 35 2 30 0.43 29 

Reference Wells 

oco 3 1 .4  < 0.08 < 0.58 

1 9 7 c s  7 1 2  < 1.0 < 5.0 

Gross a l p h a  2 2 .7  2.2 2.4 

3 H  10 3 60 < 81 < 220 

9 OSr 10 35 1 .o 13 

Source: (Ref. 20) 
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D.4 Process Ponds 

The use of surface basins as  retention ponds, se t t l ing  basins, 

equalization basins, o r  emergency storage f a c i l i t i e s  has  been an integral 

p a r t  of the treatment o f  low-level (process) a n d  intermediate-level 

radioactive wastes generated a t  ORNL. Several of these s i t e s  located 

t h r o u g h o u t  the laboratory have accumulated significant quantit ies o f  
hazardous wastes and have contributed t o  local ground and  surface water 

con tamina t ion  of the White O a k  Creek watershed. Several were removed from 

service p r i o r  t o  1980 and ,  therefore, are subject t o  CERCLA regulations. 

I ntermed i ate  Pond 
.I.-- 

The f i r s t  retention pond,  the intermediate p o n d ,  was bui l t  in 1943 hy 

the construction of an earthern dike a t  WOC-2.0 (Figure D.4.1) .  

provided hold-up of untreated process waste water f a r  s e t t l i ng ,  dilution, 

and decay of short lived radioisotopes before discharge into White Oak 

Creck. 

floodplain.21 

descriptions of the WOC watershed. 

I t  

I t  was destroyed by a flood in 1944 leaving a contaminated 

Further discussion o f  t h i s  s i t e  will he included i n  

Sett l ing Basin ..I.-- 3513 

An unlined impoundment (3513) was constructed i n  1944 (Figure 0.4.2) 

t o  serve as a set.tling basin for  process wastewater. Created in the 

se t t l ing  hasin area in the southwest corner o f  the laboratory coniplex i n  

Bethel Valley, i t  overlies the limestone bedrock o f  the Chickamauya 

group .  Dimensions are approximately 67  by 67 meters, sloping t o  61 by 61 

meters a t  the bottom with a normal storage capacity of about, 6.1 x l o6  

l i t e r s .  

chemical process ce l l s ,  and shield and cooling water from the graphite 

reactor. 

1976, the 3513 basin was taken o u t  of service. 

I t  received supernatant from the gunite tanks (LLW storage) 

When the new process waste treatment p l a n t  became operational in 
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The 3513 b a s i n  i s  u n d e r l a i n  b y  u n i t  ' I C "  o f  t h e  Chickamauga Group; 

m o s t l y  a th in-bedded l imestone w i t h  shale p a r t i n g s  w i t h  minor  amounts o f  
srriall secondary s o l u t i o n  c a v i t i e s  . T i e  bedding s t r i k e s  approx imate ly  

p a r a l l e l  w i t h  t h e  ad jacent  s e c t i o n  of \doc. 
average depth i s  about 3.66 meters. 
has  been charac ter izedz2 as t o  water  t a b l e  l e v e l s ,  h o r i z o n t a l  and 
v e r t i c a l  movement, and groundwater q u a l i t y .  
groundwater i s  sha l low and i n  a d d i t i o n  t o  h o r i z o n t a l  movement a long s t r i k e  
and f r a c t u r e s  t h e r e  i s  upward v e r t i c a l  movement f r o m  t h e  u n d e r l y i n g  
bedrock. 

6 

S o i l s  a r e  m o s t l y  c l a y s  and t h e  
The subsur face hydro logy o f  t h e  s i t e  

I n  t h i s  area depth t o  t h e  

Water and sediment has been sampled 2 2 9 2 3  and an i n v e n t o r y  o f  

r a d i o n u c l i d e s  and chemical  c o n s t i t u e n t s  i s  shown i n  Tables D.4.la and 
D . 4 . l b .  

upgrad ien t  and downgradient w e l l s  i n d i c a t e  t h a t  a l l  a r e  contaminated by 
r a d i o n u c l i d e s ,  measured as gross-a lpha and gross-beta, and PCBs a t  
c o n c e n t r a t i o n s  t h a t  exceed t h e  N a t i o n a l  I n t e r i m  Pr imary D r i n k i n g  Water 
Standard (NIPDWS). 

Analyses by S t a n s f i e l d  and Francis'* o f  samples taken f r o m  b o t h  

R e t e n t i o n  Pond - 3512 

I n  t h e  S e t t l i n g  Basin Area ( F i g u r e  0.4.2) an edr thern-d iked pond 

approx imate ly  12.2 b y  12.2 meters w i t h  a h o l d i n g  c a p a c i t y  o f  1.2 x l o 5  

l i t e r s  was c o n s t r u c t e d  i n  t h e  e a r l y  1940s and decommissioned i n  1957. I t  

was l o c a t e d  j u s t  west o f  3513, approx imate ly  where b u i l d i n g  3544 i s  
c u r r e n t l y  loca ted .  
d u r i n g  t h e  c o n s t r u c t i o n  of t h e  Process Waste Water Treatment P l a n t  
(3544).  
and South Tank Farms, i t  i s  presumed t c  have handled hazardous substances. 

Much o f  t h e  pond wi is  dug up and b a c k f i l l e d  w i t h  g r a v e l  

Used as a c a t c h  b a s i n  f o r  l i q u i d  waste c o l l e c t e d  f ro in  t h e  Nor th  

I n f o r m a t i o n  concern ing hydrogeologic  and waste c h a r a c t e r i s t i c s  i s  
scarce. Due t o  i t s  p r o x i m i t y  t o  t h e  3513 and 3524 ponds, i t  can be 

assumed t h a t  t h e  hydrogeology o f  3512 w i l l  be s i m i l a r  t o  t h a t  descr ibed 
f o r  3513 and 3524. 
p robab ly  conta ined v a r i o u s  r a d i o n u c l i d e s  was d ischarged t o  t h e  pond. 
Dur ing t h e  l a t e  1940s as much as 950 l i t e r s  of i s o b u t y l  methy l  ketone was 
d ischarged t o  the pond. 

S u b s t a n t i a l  q u a n t i t i e s  o f  process waste water  t h a t  
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Table D.4.la. Inventory o f  Measured Radionuclides i n  3513 Pond Sedimenta 

b Radionuclide Act iv i ty  ( C i )  

a 

37cs 130 

oco 1 

OSr 20  

2 3 8 P u  0.1 

3 9 P L 1  3 

'Am 0.5 

2 'Cm 0.1 

1 5 4Eu 0.2 

a Source: (Ref.  23) 

No allowance has been made f o r  decay 

Table D.4.lb Inventory o f  Some Chemical Const i tuents  i n  3513 Pond Sediriient 

- _ _  ~ 

Total Inventory (Kg ) a 
Const i tuent  A B 

PCB 7 . 2  3.4 

H 9 
Sb 1 . 1  58.0 

25.0 - -  

Pb 
Cd 

Se 

As 

190.0 1342.0 

3.2 6.3 

1 . 2  74.0 

0.9 38.0 

Cr 190 .o 506.0 

Z n  55.0 303.0 

c u  67 .O 396.0 

a Source: ( R e f .  23,A; Kef. 22,B) 
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S o i l  c o r e  samples were taken from t h e  s i t e  i n  1982 and s t o r e d  f o r  
l a t e r  a n a l y s i s .  

completed b u t  a p r e l i m i n a r y  a n a l y s i s  i n d i c a t e s  t h a t  contaminants a r e  
p resent .  

A complete e v a l u a t i o n  o f  t h e  samples has n o t  been 

Groundwater m o n i t o r i n g  has n o t  been repor ted .  

Process Waste Sludge Bas in  - 7847 

A 437,000 l i t e r  b a s i n  w i t h  dimensions o f  approx imate ly  26 x 26 meters 
and a maximum depth o f  2.44 meters was cons t ruc ted  i n  SWSA-5. I t  p r o v i d e d  
a means f o r  d i s p o s i n g  o f  r a d i o a c t i v e  s iudge f rom t h e  new Process Waste 
Treatment P l a n t  t h a t  became o p e r a t i o n a l  i n  1976. The b a s i n  was l i n e d  w i t h  
a 30-mi l  (9.76 mm) t h i c k  p l a s t i c i z e d  p c i l y v i n y l  c h l o r i d e  (PVC)  l i n e r .  

Sludge pumped f r o m  t h e  process t rea tment  p l a n t  through a 5.08 cm P V C  
p i p e l i n e  was a l lowed t o  s e t t l e  and t h e  supernatant pumped back t o  t h e  

E q u a l i z a t i o n  Bas in  (3524) .  
i n v e n t o r y  of hazardous substances remain ing  i n  t h e  pond, b u t  es t imates  
suggest t h a t  approx imate ly  50 C i  of r a d i o n u c l i d e s  and an unknown q u a n t i t y  

2 of heavy meta ls  a r e  p resent .  

Very l i t t l e  da ta  a r e  a v a i l a b l e  on t h e  

S i t e  s p e c i f i c  env i ronmenta l  c h a r a c t e r i z a t i o n  s t u d i e s  have n o t  been 
completed, b u t  because o f  i t s  l o c a t i o n  i n  SWSA-5, s i t e  c h a r a c t e r i z a t i o n s  
f o r  SWSA-5 should be a p p l i c a b l e  t o  t h e  s ludge bas in.  

Containment measures t o  p revent  in t : *us ion i n c l u d e  a 1.85 meter fence 

topped w i t h  barbed w i r e  t h a t  comple te ly  surrounds t h e  f a c i l i t y .  There a r e  
no s i t e  s p e c i f i c  groundwater m o n i t o r i n g  w e l l s  o t h e r  t h a n  those f o r  SWSA-5; 
t h e  PVC l i n e r  would p revent  such leakage, p r o v i d i n g  i t  i s  s t r u c t u r a l l y  
i n t a c t .  

O ld  H y d r o f r a c t u r e  Pond (7852 Area) 

The waste r e t e n t i o n  pond a t  t h e  Old  Hydro f rac ture  F a c i l i t y  (southwest 

corner  of SWSA 5) was designed t o  r e c e i v e  any a c c i d e n t a l  r e l e a s e  o f  waste 
g r o u t  m i x t u r e  i n  t h e  event  of wel lhead r u p t u r e .  Such d ischarges occurred 
i n  1965 and 1977.*' Small amounts o f  d r i l l i n g  f l u i d  and d r i l l  c u t t i n g s  
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from a core-drilling operation (through the radioactjve grout sheets 
underlying the OHF site) were disposed of i n  the pond. 25 

Dimensions of the pond are 6 by 30 meters with an average depth o f  
about 1.5 meters and a capacity of approximately 3.8 x lo5 liters. The 
sides are lined with limestone rip-rap and it has been reported that the 
pond was to have an asphalt and plastic liner. 

25 26 confirmed the presence o f  a liner. 
Sediment sampling has not 

Geologic and soil characteristics of tho site have been described for 

this area by several investigators (for details see SWSA 5 description). 
Hydrology is similar to that described for SWSA 5 but additional 
site-specific data is provided by Stansfield and Francis." Groundwater 
wells located in accordance with RCKA regulations were used by Stansfiela 
and Francis to determine water table elevations, direction of groundwater 
movement, and collection of samples for the analysis o f  chemical and 
radioactive constituents. 

Sediment samples were collected by Huang et al. 26 and Stansfield and 
Francisz5 for the determination of concentrations of selected 
radionuclides and chemicals. An inventory o f  some o f  these i s  shown i n  
Tables D.4.2a and D.4.2b. 

Groundwater samples were analyzed for radionuclides and those 30 

Contaminants found to constituents inandated under RCKA regulations. 
exceed National Interim Primary Drinking Water Standards (NIPDWS) 
standards were gross-alpha and gross-beta radionuclides and PCBs. 

Homogenous Reactor Experiment No. 2 (t-IRE) Pond 

The H R E  facility is located in Melton Valley, approximately 300 meters 
of the northeast corner of SWSA-5 (Figure 0.4.3) .  

pond with dimensions o f  14 by 15 meters with a capacity o f  1.2 x 106 
liters was constructed in 1955 to receive low-level radioactive waste from 
HRE-2. 

An earthern unlined 

During its operation from 1957 to 1962, the basin received highly 
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7-able D.4.2a Inventories of Selectec Radionuclides in OHF Pond Sediment - 
T o t a l  Activity 

( c i  ) a , b  
- Radionuclide 

A Fr 

1 3 7 c s  378.4 65 .OO 
6 “ 0  1.6 0.311 

OSr 31 .o 20.00 
lS4 E u  0.83 0.01 

0.0001 5 0.32 

2 4 1Am 0.006 0.01 

2 3 8 U  

a Source: (Ref. 26,A; Ref, 25,B) 
No allowance h a s  been made f o r  decay 

Table D.4.2b. Inventory of Certain Chemical Constituents i n  OHF Pond Sedimenta 

Total Inventory (Kg) 

Constituent A ( 9 )  B 

PCB 

Hg 
Sb 
Pb 
Cd 
Se 

- 

2 80 50 
< 18C - -  

< 77 3710 

480 2990 
< 16Ci 120 

< 62 4590 

As 86 2290 
Cr 130G 6550 
Zn 1200 309 0 
c u  1400 2680 

a Source: (Ref. 26,A; Ref.  25,B) 
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contaminated f i s s i o n  products from the chemical processing system and 

sh ie ld  water from t h e  r eac to r  tank.  27’28 I n  1970 t h e  pond was f i l l e d  

with s o i l ,  graded, layered with crushed l imestone, and capped w i t h  a 3 . 8  

cm th i ck  asphal t  cover.  The approximate loca t ion ,  along witth core  

d r i l l i n g  s i t e s ,  of  t h e  covered pond i s  shown in  Figure D.4.4. 

The HRE s i t e  located i n  Melton Valley i s  underlain by t h e  Conasauga 

Group. 

McMaster and Waller.” 

e l eva t ion ,  groundwater movement, and groundwater q u a l i t y  has been obtained 

by Stans f i e ld  and Francis.28 

d r i l l e d  and t h e  sediment was sampled by boring. 

analyzed f o r  chemical c o n s t i t u e n t s  according t o  R C R A  guide1 ines  f o r  

groundwater q u a l i t y  and the radionucl ides  90Sr, 1 3 T s ,  and 3H. Soi l  

samples were analyzed f o r  t h e  presence o f  hazardous chemicals and c e r t a i n  

radionucl ides .  Calculated inventor ies  of t hese  chemicals a r e  shown i n  

Table D.4.3. 
were detected while t r a c e  amounts of t h e  following radionucl ides  were 

de tec ted :  2 3 4 U  (3 .2 m C i ) ,  2351 j  (0.5 m C i ) ,  2 3 8 U  ( 2 . 2  m C i ) ,  

2 3 9 P u  (0 .3  m C i ) ,  and 6 o C o  (1 .6 m C i ) .  

The bas ic  geologic  and hydrologic f e a t u r e s  have been descr ibed by 
Additional information concerning water t a b l e  

Four groundwater monitoring we1 1s were 

Samples from wel l s  were 

S ign i f i can t  inventor ies  o f  1 3 7 C s  (16 Ci)  and 9oSr ( 7 5 )  

28 

Groundwater monitoring da ta  co l l ec t ed  through mid-1985 i n d i c a t e s  t h a t  

both gross-beta  (p r imar i ly  3H and 90Sr)  and gross-alpha exceed 

a1 lowable NIPDWS concent ra t ions .  Levels of barium, chromium, and lead 

exceeded s tandards in  some sampling per iods.  28 

Low I n t e n s i t y  Test Reactor ( L I T R )  Ponds 

The LITR began operat ion in  1951 a s  a t r a i n i n g  r e a c t o r ,  was l a t e r  

converted t o  a t e s t  r eac to r ,  and ceased operat ions in  1968. Located i n  

t he  northern por t ion  o f  the  main ORNL complex in  Building 3005, t h e  

r eac to r  employed t w o  r e t en t ion  ponds approximately 92 meters t o  the e a s t .  

These ponds, each approximately 2.5 by 12.2  meters w i t h  a capac i ty  of 5.8 

x l o 5  l i t e r s ,  were used f o r  the r e t en t ion  of process waste water before  

i t s  r e l e a s e  t o  the creek ( F i f t h  S t r e e t  Branch o f  White Oak Creek).  

1964 t h e  ponds were drained o f  ra inwater ,  f i l l e d  with c l a y  and e a r t h  f i l l ,  

and s t a b i l i z e d  w j t h  a g ra s s  cover .  

In 

30 
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T a b l e  0.4.3. Inventory of Certain Chemical Constituents i n  the HRE-2 Sedimenta*" 

Constituent T o t a l  Inventory ( K g )  

PCB 
Sb 

Pb 
Cd 
Se 

0.37 

13.00 

0.00 
3.19 

0.00 

As 0.00 
Cr 166.83 
Zn 16'J. 72 

cu 55.74 

a Selected from a more comprehensive listing. 
Source: (Ref .  28) 
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Very l i t t l e  i n f o r m a t i o n  c o u l d  be found concern ing t h e  r e s i d u a l  

contaminated sediment t h a t  m igh t  be in  t h e  ponds, a l t hough  i t  i s  es t ima ted  
t h a t  most o f  t h e  r a d i o a c t i v e  con tamina t ion  was due t o  t h e  presence of 

*'+Na which has a h a l f  l i f e  of 15 hours. Hydrogeologica l  c o n d i t i o n s  
should be s i m i l a r  t o  o t h e r  s i t e s  i n  t h e  main ORNL complex i n  Be the l  Va l l ey .  

D.5 White Oak Creek Drainage Basin 

The White Oak Creek ( W Q C )  watershed has a d ra inage  area o f  16.9 
km2. 
and i t  i s  f e d  by numerous s p r i n g s  f rom t h e  u n d e r l y i n g  Knox do lomi te .  

Before t h e  stream comes i n t o  c o n t a c t  w i t h  Laboratory  d ischarges,  t h e  
s t ream w i d t h  v a r i e s  f r o m  0.6 t o  1.2 meters,  and t h e  depth v a r i e s  f r o m  10 
t o  25 cm. 

'1-he headwaters o f  WOC o r i g i n a t e  on Chestnut Ridge n o r t h  o f  ORNL 

Approx imate ly  2.5 km f r o m  t h e  source, WQC e n t e r s  t h e  main Labora to ry  

complex i n  Bethel  Va l l ey ,  where t h e  basal  f l o w  i s  augmented by  wastewater 
d i scha rges  f r o m  ORNI ... 
rep resen t  a s u b s t a n t i a l  p a r t  o f  t h e  f l o w .  Several  t r i b u t a r i e s  j o i n  WOC 
a long i t s  upper reaches and i n  t h e  l a b o r a t o r y  complex. 

I n  d r y  weather t h e  d i scha rge  f r o m  ORNL may 

31 

J u s t  sou th  of t h e  l a b o r a t o r y ,  WOC passes th rough  a gap i n  Haw Ridye 
and f l ows  south-southwestward i n  Me l ton  Val ley,  when i t  i s  j o i n e d  by 
M e l t o n  Branch. The Me l ton  Branch t r i b u t a r y  d r a i n s  3.83 k m z  i n  Me l ton  
Val ley,  i n c l u d i n g  much o f  SWSA-5 and t h e  HFIK-TRU area, and e n t e r s  NOC 2.5 

km above t h e  C l i n c h  R i v e r .  31 

Before converg ing w i t h  t h e  C l i n c h  R ive r ,  !doc f l o w s  i n t o  Whi te  Oak Lake 

Discharges f r o m  MOL meander f o r  ( M O L ) ,  a 8 ha impoundment formed i n  1943. 
app rox ima te l y  1 km b e f o r e  e n t e r i n g  i n t o  t h e  C l i n c h  R i v e r  p r o p e r  i n  t h e  

31 Watts Bar Reservo i r .  . 

Streambed s u b s t r a t e  of HOC above ORNL i s  predominan t l y  s m a l l  r o c k s  

w i t h  some exposed bedrock whereas t h a t  i n  t h e  streambeds o f  lower  NOC and 

Mel to t i  Branch i s  p r i m a r i l y  g r a v e l  and sinal l  r u b b l e .  Bottom sediment i n  
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White Oak Lake i s  s i l t  and c l a y ;  t h e  est imated volurne i n  1979 was 1.3 x 

l o 5  m 3 . 3 '  

R i v e r  i s  o f t e n  f l o o d e d  b y  backwater f r s m  t h e  Cl inch,  t h e  WOC watershed i s  
g e n e r a l l y  cons idered t o  be t h e  dra inage area above White Oak Dam. 
Hydrogeologic c o n d i t i o n s  of  t h e  watershed have been descr ibed elsewhere i n  
t h e  r e p o r t  ( S e c t i o n  3 .3) .  
complex have received,  s i n c e  l a b o r a t o r y  o p e r a t i o n s  began i n  t h e  e a r l y  
1940, l i q u i d  waste f r o m  v a r i o u s  l a b o r a t o r y  f a c i l i t i e s  and contaminated 
groundwater d ischarge f r o m  r a d i o a c t i v e  waste b u r i a l  s i t e s .  Over t h e  years  

v a r i o u s  l i q u i d - w a s t e  t rea tment  and d isposa l  processes employecl a t  ORNL 

have in f luenced t h e  t y p e s  and q u a n t i t i e s  o f  m a t e r i a l  re leased t o  t h e  

Because t h e  area between White Oak Dam and t h e  C l i n c h  

Surface streams f l o w i n g  th rough t h e  ORNL 

sur face streams. These streams and White Oak Lake serve as t h e  f i n a l  
catchment f o r  Contaminants before l e a v i n g  t h e  Reserva t ion  ana p o t e n t i a l  
c o n t a c t  w i t h  t h e  p u b l i c .  

White Oak Lake has performed w e l l  " n  i t s  r o l e  as a h o l d i n g  b a s i n  b u t  
cons iderab le  contaminated sediment has accumulated. I n  1955, White Oak 
Lake was d r a i n e d  and a f t e r  e x t e n s i v e  sediment sampling and e c o l o g i c a l  

s tud ies ,  t h e  l a k e  was once aga in  used es a h o l d i n g  bas in.  Core samples 
were taken i n  1962, 1964, 1972, and 1 g 7 9  f o r  analyses o f  r a d i o n u c l i d e  

~ o n t e n t . ~ '  

sediment volume of 1.3 x l o 5  c u b i c  metcrs and a sediment d e n s i t y  o f  1.1 
g/cm3. 

Est imates shown i n  Table D.5.1 were c a l c u l a t e d  u s i n g  a 

31 

P l a n t  e f f l u e n t s  as w e l l  as t h e  sediment o f  severa l  s u r f a c e  
impoundments c o n t a i n  var ious  types  and q u a n t i t i e s  o f  chemical  
c o n s t i t u e n t s ,  b u t  t h e r e  has been no r e p o r t e d  analyses of WOL sediment 
cores f o r  p o s s i b l e  chemical  contaminants.  
analyzed, b u t  t h e  r e s u l t s  a r e  n o t  y e t  a v a i l a b l e ) .  

S i m i l a r  water  m o n i t o r i n g  d a t a  a r e  c o l l e c t e d  f r o m  severa l  water  sampling 
s t a t i o n s  l o c a t e d  throughout  t h e  WOC watershed. 

(Samples a r e  c u r r e n t l y  be ing  
Water samples c o l l e c t e d  

a t  White Oak Dam a r e  moni tored f o r  r a d i o n u c l i d e s  and water  q u a l i t y .  20 
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Tab le  0.5.1 Estimates of Tota l  A c t i v i t i e s  i n  Wh i te  Oak LaKe Sediment 
i n  197ga 

R a d i o n u c l i d e  A c t i v i t y  ( C i )  

3 7 c s  

6 oco 

OSr 
38Pu 
3 9 P u  

2 4 1Am 

Trn 

59 1 

33 

20 

.096 
.250 
.024 

.49a 

%ource: (Ref. 31)  
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Many o f  t h e  contaminants i n  White Oak Creek and i t s  t r i b u t a r i e s  a r e  
e v e n t u a l l y  t r a n s p o r t e d  t o  MOL and become t rdpped  i n  t h e  sediment; however, 
r e l a t i v e l y  h i g h  c o n c e n t r a t i o n s  of r a d i o n u c l i d e s  may become bound t o  t h e  

streambed g r a v e l s  t h a t  c o u l d  cause them t o  become more r e s i s t a n t  t o  
19 downstream movement. A r e c e n t  r e p o r t  by C e r l i n g  and S p a l d i n g  

summarized t h e  r e s u l t s  o f  a survey o f  :he c o n c e n t r a t i o n s  o f  9 o S r ,  

e0Co, and l l 7 C s  i n  t h e  WOC watershed. The survey was used t o  
d e l i n e a t e  t h e  ma jo r  sources o f  contaminat ion;  and i t  c h a r a c t e r i z e d  t h e  
watershed such t h a t  f u t u r e  sources o f  a d d i t i o n a l  con tamina t ion  can be  
i d e n t i f i e d  . 19 

Background l e v e l s  f o r  6oCo,  9 0 S r ,  and 13’Cs were es t ima ted  t o  be  
1.0, 2.0, and 2.0 dprn/g r e s p e c t i v e l y .  R a d i o a c t i v e  c o n t a m i n a t i o n  i n  WOC 

g r a v e l s  ranged from background l e v e l s  t o  over  10,000 dpm/g f o r  6oCo and 
13?Cs and 1000 dpm/g f o r  9 0 S r .  
ma jo r  c o n c e n t r a t i o n s  of 9 0 S r  a r e  l o c a t e d  south of SWSA-4 i n  t h e  c e n t r a l  

p o r t i o n  o f  SWSA-6, e a s t  o f  SWSA-5, and i n  t h e  upper p o r t i o n  o f  the  

Northwest T r i b u t a r y .  S i m i l a r  maps f o r  6 o C o  p i n p o i n t  t h e  m a j o r  
c o n c e n t r a t i o n s  of 6oCo  near  Trench 7, w i t h  l e s s e r  c o n c e n t r a t i o n s  

southeast  of t h e  waste p i t  area and t h e  main channel o f  M e l t o n  Branch. 
Areas of  p r i n c i p a l  c o n c e n t r a t i o n  o f  I3 ’Cs i n c l u d e  t h e  main channel  o f  

WOC f r o m  immed ia te l y  above WOL up t o  t h e  main l a b o r a t o r y  complex and t h e  
t r i b u t a r y  of Me l ton  Branch e a s t  of SWSP-5.  

A r e a l  d i s t r i b u t i o n  maps i n d i c a t e  t h a t  

19 

Es t ima tes  o f  t h e  r a d i o n u c l i d e  i n v e n t o r y  o f  t h e  WOC watershed, 
e x c l u d i n g  t h e  area n o r t h  o f  ORNL, and s e l e c t e d  subdrainage areas a r e  shown 
i o  Table 0.5.2. Volume e s t i m a t e s  fo r  t hese  c a l c u l a t i o n s  assumed an 
average streambed w i d t h  o f  0.9 meters and a g r a v e l  depth o f  1.2 cm. 
I n v e n t o r y  es t ima tes  were made f o r  t h e  purpose o f  comp le t i on  o f  t h e  mHKS 

and should n o t  he considered as o n l y  p r e l i m i n a r y  est imates.  
expected, t h e  c o n c e n t r a t i o n s  o f  6oCs,  9 0 S r ,  and 137Cs a r e  
c o n s i d e r a b l y  l e s s  i n  t h e  streambeds o f  WOC and i t s  t r i b u t a r i e s  t h a n  i n  t h e  

sediment o f  White Oak Lake. 
c o l l a p s e  o f  t h e  dam fo rm ing  t h e  o l d  I n t e r i n e d i a t e  Pond has been r e p e a t e d l y  

A s  m igh t  b e  

The f l o o d p l a i n  area rema in ing  a f t e r  t h e  
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sampled and estimates of the to t a l  inventory of radionuclides in t h i s  

floodplain are shown i n  Table 0.5.3. As with the estimates for  the 

streambed of WOC, these should not be considered def ini t ive.  More 

accurate estimates must a w a i t  the determination of t h e  t o t a l  volume o f  
cont  ami nated sediment . 

0.6 Low-Level Waste Line Leak Sites 

Historically, liquid radioactive waste streams a t  ORNL have been 

classif ied into three categories, low-level ( <  4 m C i / g a l ) ,  intermediate 

level ( >  4 rn C i / g a l  b u t  s < 5 Ci/gal) ,  and h i g h  level ( <  5 C i / g a l )  

although current practice n o  longer distinguishes between low-level waste 
( L L W )  a n d  interrnediate-level waste (ILW) e 

Low-level waste waste (formerly ILW) have been generated a t  ORNL by 
radioisotope production operations and several research and development 

programs. 

consisting of numerous underground storage tanks and an extensive 

underground p p i n g  system t o  transport the waste from the points o f  
generation t o  the storage s i t e  was constructed. Concentrdted waste 

An extensive liquid waste collection a n d  storage system 
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T a b l e  0.5.2 Estimates of Total Inventory of Radionuclides i n  

Streambed Gravels of Selected WOC Drainage Areasa 

- 
Act iv i ty  ( C i )  

- Suhdrai nagel 9 OSr 6 oco 1 3 7 c s  

R G 4  (SWSA-4) 0.06 

BG6 (Central  SWSA-6) 0.1 

R G S E  ( E  O f  SWSA-5) 0.15 .013 

T7 (Trench 7)  .38 
HFIR (HFIR-TRU Area) . l l  

O l d  WOC 
(WOC Floodplain Area) .005 

WOC [WOC basin from 

,012 .35 

WOL, excluding 

upper WOC] .09 1.1 l b b  

a Data taken from Cerl ing and Spaldiiig; Ref. 32 

Volume c a l c u l a t i o n s  assumed average width of stream o f  3 f t .  and 7 

average d e p t h  o f  gravel  o f  3 i n .  

Most o f  a c t i v i t y  de tec ted  above monitoring s t a t i o n  211. 
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Table D.5.3 Estimates of Total Radionuclide Content in WOC Floodplain 
Adjacent to SWSA-4 (Intermediate Pond Area)a 

Activity (Ci) 

S_o_WC&' _- 9OSr 6 0 C o  ' 3 7 c s  Tota l  

Ref. 9 

a. Near old darn 7.4 3.53 252 263 

b .  Approx. 120 rn upstream 2.04 1.43 76 79.5 
Mean 4.72 2.48 164 171.25 

Ref. 33 
(Table ?c, depth t o  42 cm -- - -  99.7 99.7 

Ref.  24 m -  _-  100 100 
Overall mean 4.72 2 - 4 5  121.23 

a Dimensions used 210 m x 135 m x .38 m depth = 1.08 x l o 4  rn3 

Source used f o r  soil sample data; all calculations were based on simple 

means o f  soil samples. 



f r o m  t h e  evapora tor  f a c i l i t y  was t r a n s f e r r e d  t o  t h e  d i s p o s a l  s i t e  
Me l ton  V a l l e y  ( p i t s / t r e n c h e s  and l a t e r  t h e  h y d r o f r a c t u r e  f a c i l i t y )  
a 5 cm p i p e l i n e .  

Contaminat ion f rom l e a k s  and s p i l l s  has occurred a t  many s i t e s  

n 
through 

d u r i n g  
t h e  o p e r a t i o n a l  h i s t o r y  o f  t h e  l o w - l e v e l  l i q u i d  waste system. A r e c e n t  
survey  b y  H. J. G r i m ~ b y ~ ~  has i d e n t i f i e d  35 s i t e s  where leaks  o r  s p i l l s  
have occurred d a t i n g  f r o m  t h e  mid-1950s up t o  t h e  present .  

t h e s e  s i t e s  i s  found i n  Table D.6.1 and genera l  s i t e  maps g i v i n g  t h e  
approximate l o c a t i o n s  a r e  found i n  F igures  D.6.1 and D.6.2. 

A l i s t i n g  o f  

For  convenience o f  d iscuss ion ,  t h e  s i t e s  a r e  separated i n t o  f i v e  
qroups based p r i m a r i l y  upon geographica l  p r o x i m i t y ,  b u t  i n  t h e  e v a l u a t i o n  
by t h e  mHRS t h e y  a r e  considered a s  a s i n g l e  group s i n c e  t h e  contaminat ion  
i s  s i m i l a r  f o r  a l l  s i t e s .  For most s i t e s  t h e r e  i s  very  l i t t l e  d e t a i l e d  
i n f o r m a t i o n  concern ing t h e  compos i t ion  and q u a n t i t y  o f  contaminated 

m a t e r i a l s .  
contaminants i s  less than  100 C i . 2 4  S- i te s p e c i f i c  i n f o r m a t i o n  made 
a v a i l a b l e  by H. J.  Grimsby (based on i n t e r v i e w s ,  l a b o r a t o r y  correspondence 

and records)  i s  summarized by t h e  groups t h a t  a r e  shown i n  Table 0.6.1. 

I t  has been est imated t h a t  t h e  t o t a l  a c t i v i t y  o f  t h e  

~- Group 1 c o n s i s t s  o f  f i v e  sites l o c a t e d  around B u i l d i n g  3019. Major  
contaminant i s  thought  t o  be $ O S r  a l though 6oCo and mixed f i s s i o n  
produc ts  may have been re leased.  There was no i n f o r m a t i o n  as t o  q u a n t i t y  
leaked o r  s p i l l e d .  Contaminat ion surveys i n  1970 a t  s i t e s  2 and 3 showed 

20 rnR/hr and 1-2 mR/hr r e s p e c t i v e l y .  Some c o r r e c t i v e  measures were taken 
a t  s i t e s  4 and 5 b u t  t h e r e  i s  no i n d i c a t i o n  t h a t  a l l  o f  t h e  contaminated 
s o i  1 was removed. 

Group 2 s i t e s  a r e  l o c a t e d  i n  t h e  General I so topes  Area. A t  s i t e  6, a 
leak  occurred i n  t h e  t r a n s f e r  l i n e  between tanks  WC-5 and WC-19 i n  1972, 
contaminants i n c l u d e  t h e  r a d i o n u c l i d e s  * l S C s ,  l S 0 6 a ,  and 

95Nb ( h a l f - l i f e  < 300 d ) .  Radio isotopes a t  o t h e r  s i t e s  i n c l u d e  
137Cs, 6oCo, gost-, 1 * 6 R ~ ,  147Prn ( s i t e  8) and p o s s i b l y  uranium 
( s i t e  10).  
l e v e l s  observed i n  t h e  process waste and thus  represent  o n l y  rough 

Most es t imates  of q u a n t i t i e s  a r e  based upon increased a c t i v i t y  
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Table 0.6.1 LLW Leak S i t e s  by  Groups 

I_- - 

Group 1 - Bethel  V a l l e y :  3019 A r e a  

S i t e  1 - Bldg. 3020, South 
S i t e  2 - Bldg. 3020, Eas t  
S i t e  3 - Bldg. 3082, East  
S i t e  4 - Bldg. 3019, N o r t h  
S i t e  5 - Bldg. 3019, Southwest 

Group 2 - Be the l  V a l l e y :  I s o t o p e s  Area 

S i t e  6 - Bldg. 3110, Between hC-5 and WC-19 
S i t e  7 - Bldg. 3047, Underneath 
S i t e  8 - General I so topes  Area (3037, 3033, e t c . )  
S i t e  9 - Bldg. 3052 Area 
S i t e  10 - Bldg. 3026, Underneath 
S i t e  11 - Bldg. 3024, Between WC-1 and WC-5 
S i t e  33 - Bldg.  3085, N o r t h  
S i t e  34 - Bldg. 3042, Decay Tank ARea 

Group 3 - Be the l  V a l l e y :  South o f  C e n t r a l  Avenue 

S i t e  12 - Bldg. 2531, Eas t  
S i t e  13 - Bldg. 3515, Underneath 
S i t e  14 - Bldg. 3525, To a sump 
S i t e  1 5  - Bldg. 3550, Underneath 
S i t e  16 - Bldg. 3500, Sewer 
S i t e  1 7  - Abandoned l i n e  C e n t r a l  Avenue Area 
S i t e  18 - Bldg. 4508, Nor th  
S i t e  19 - Bldg. 3518, West 
S i t e  20 - Northwest o f  SWSA-1 
S i t e  35 - Bldg. 3503, Ground Contaminat ion 

Group 4 - Me l ton  V a l l e y :  M e l t o n  V a l l e y  D r i v e  Area 

S i t e  21 - Lagoon Road and Mel ton V a l l e y  D r i v e  
S i t e  22 - Me l ton  V a l l e y  D r i v e  and SWSA-5 Access Road 
S i t e  23 - 7500 Area 
S i t e  24 - West o f  Me l ton  V a l l e y  Pumping S t a t i o n  
S i t e  25 - Bldg. 7920 and Me l ton  V a l l e y  Pumping S t a t i o n  Area 
S i t e  2 6  - Bldg. 7920 d i t c h  l i n e  
S i t e  32 - The Me l ton  V a l l e y  T r a n s f e r  L i n e  

Group 5 - Me l ton  V a l l e y :  B u r i a l  Ground Area 

S i t e  2 7  - H y d r o f r a c t u r e  No. 1 - Release o f  g r o u t  
S i t e  28 - P i t  6 - Southeast 
Si te  29 - End of Trench 7 Access Road 
S i t e  30 - Gaging S t a t i o n ,  Northwest o f  Bldg. 7852 
S i t e  31 - Bldg. 7852 - H y d r o f r a c t u r e  I n j e c t i o n  Area, South 

Source: (Ref. 34) 
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SITE NO. 

21 
22 
23 
24 
25 
26 
27 

29 
30 
31 
s2  

28 

LAGOO& ROAD AND MELTON V A L L E Y  DRIVE 
MELTON VALLEY DRIVE A N D  SWSA 5 ACCESS ROAD 
7500 AREA 
WEST OF MELTON VALLE’t PUMPlkG STATION 
BLDG 7920)MELTON L A L L E Y  PUMPING STATION AREA _ _ ~ -  ~ 

BLDG 7920 DITCH LINE 
HYDROFRACTURE NO. 7 - FIELEASE OF GROUT 
PIT 6 - SOUTHEAST 
END OF TREYCH 7 ACCESS ROAD 
GAGING STATION NORTHWEST OF BLDG 7852 
BLEG 7852 - HYDROFRACTURE INJECTiON AREA (SOUTH) 
M E L T O ~  VALLEY TRANSFER LINE 

ITE OAK DAM 

4030 GO00 
I I I 1 I I I 

F E E T  - 

F i g .  D.6.2. Location map fo r  Renedia’i Actior; Program - X-10 area.  



e s t i m a t e s  o f  re leases .  Releases of app rox ima te l y  70 C i  o f  l 4 7 P m  (1955),  

300 mCi 9 0 S r  (1962) and 5 C i  cesium (1954) were assoc ia ted  w i t h  l e a k s  o r  
s p i l l s  i n  t h e  General I so topes  Area ( s i t e  8). 
i nc reased  g ross  b e t a  d i scha rges  t o  WOC were a t t r i b u t e d  t o  l eaks  i n  t h e  

area su r round ing  B u i l d i n g s  3026 and 3024 ( s i t e s  10 and 11 ) .  

Dur ing  t h e  e a r l y  1950s 

Group 3 c o n s i s t s  o f  10 s i t e s  l o c a t e d  sou th  o f  C e n t r a l  Avenue i n  t h e  
Stront ium-90 i s  t h e  r a d i o i s o t o p e  of concern i n  t h i s  main ORNL complex. 

group b u t  i n f o r m a t i o n  p e r t a i n i n g  t o  q u a n t i t y  i s  1 i m i t e d .  

s o i l  has been removed f r o m  s i t e s  13, 15, and 19 w h i l e  t h e  a rea  a t  s i t e  18 
has been paved over .  S i t e s  12, 14, 16, and 1 7  p e r t a i n  t o  areas where 

contaminants have leaked i n t o  t h e  sewer l i n e s .  Var ious c o r r e c t i v e  

measures have been t a k e n  t o  p r e v e n t  i n f i l t r a t i o n  o f  t h e  sewer l i n e s  b u t  

l o c a t i o n  o f  t h e  source o f  con tamina t ion  has proven e l u s i v e .  
about s i t e s  20 and 35 was scarce and o f  l i t t l e  v a l u e  f o r  t h i s  r e p o r t .  

Contaminated 

I n f o r m a t i o n  

Group 4 c o n s i s t s  of s i t e s  l o c a t e d  a long t h e  Me l ton  V a l l e y  LLW t r a n s f e r  
1 i n e .  
i n c l u d e  9 p S r .  
m i x t u r e  o f  f i s s i o n  p roduc ts  was cleaneci up. 
removed f r o m  t h e  s i t e s .  

A l though t h e r e  i s  no d e t a i l e d  i r < f o r m a t i o n ,  contaminants  p robab ly  

Contaminated s o i l  has been 

A 2100 g a l .  s p i l l  ( s i t e  2 3 )  c o n t a i n i n g  2 4 4 C m  p l u s  a 

I_____ Group 5 s i t e s  a r e  l o c a t e d  i n  t h e  B u r i a l  Ground Area i n  M e l t o n  V a l l e y .  

Contaminants s p i l l e d  i n c l u d e  gost-, 1 3 7 C s ,  and 244Crn. S i t e s  27  and 
31 were contaminated by  g r o u t  re leased  f r o m  h y d r o f r a c t u r e  f a c i l i t i e s .  
Sur face soi l  was contaminated a t  s i t e  2 7  whereas a t  s i t e  31 t h e  waste 
s l u r r y  was re leased  i n t o  t h e  waste p i t .  
was s p i l l e d  a t  s i t e  29 ( j u s t  n o r t h  o f  Trench 7 )  c o n t a i n i n g  an e s t i m a t e d  
100 C i  o f  cesium and ce r ium and about 10 C i  o f  s t ron t i um.  The a rea  was 

covered w i t h  app rox ima te l y  f i v e  f e e t  of s o i l  and contoured t o  p r e v e n t  
l each ing .  S o i l  su r round ing  l e a k  s i t e s  28 and 30 was contaminated w i t h  
9 0 S r ,  137Cs,  244Cm, and m ino r  amounts cf 2 3 8 P u  and 239Pu .  

C o r r e c t i v e  measures a t  b o t h  s i t e s  have been completed. 
i n c l u d e d  t h e  removal of p i p i n g  and contaminated s o i l  f r o m  t h e  s i t e s  and 
t h e i r  su r round ing  areas, placement o f  c l a y  f i l l  over  t h e  s i t e s ,  

Approx imate ly  3000 g a l .  o f  waste 

These measures 
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i n s t a l l a t i o n  of a b e n t o n i t e  c l a y  cap covered w i t h  stone, and a p p l i c a t i o n  
o f  a 1.5 i n c h  a s p h a l t i c - c o n c r e t e  cover .  
entombed s t r u c t u r e s  and i n  t h e  immediate surrounding area were w i t h i n  
background range. 

"were p r i m a r i l y  assoc ia ted  w i t h  Contaminated s o i l  and v e g e t a t i o n  f r o m  
p rev ious  opera t i ons " .  

Gamma exposure r a t e s  o v e r  t h e  

H igher  read ings  f r o m  i s o l a t e d  areas i n  t h e  v i c i n i t y  

35 

D.7 Environmental  Research Areas 

Severa l  areas on t h e  Oak Ridge Reserva t i on  have been u t i l i z e a  f o r  
env i ronmenta l  and e c o l o g i c a l  research  p e r t a i n i n g  t o  t h e  behav io r  o f  
r a d i o n u c l i d e s  re leased  t o  t h e  environment.  The d i v e r s i t y  o f  r a d i o i s o t o p e s  
u t i l i z e d  corresponded t o  t h e  e v o l u t i o n  o f  t h e  research  i n t e r e s t s  and 
programs o f  t h e  Environmental  Sciences D i v i s i o n .  
s t u d i e s  may have l e f t  r e s i d u a l  r a d i o a c t i v i t y  t h a t  i s  dependent on the t y p e  
and amount o f  r a d i o i s o t o p e  used. 

such r e s i d u a l  r a d i o a c t i v i t y  w i l l  serve as a g u i d e l i n e  f o r  p o s s i b l e  
c o r r e c t i v e  a c t i o n .  

Complet ion o f  s p e c i f i c  

E v a l u a t i o n  of t h e  p o t e n t i a l  hazard from 

A summary o f  r a d i o i s o t o p e  usage a t  14 Environmental  Research Areas i s  
shown i n  Table D.7.1 and approximate l o c a t i o n s  a r e  g i v e n  i n  F i g u r e  D.7.1 
Types o f  r a d i o n u c l i d e s  used and t h e  s u r f a c e  area contaminated encompass a 
broad range. Many o f  t h e  s i t e s  i n v o l v e d  t h e  usage o f  sma l l  q u a n t i t i e s  o f  
r a d i o i s o t o p e s  w i t h  r e l a t i v e l y  s h o r t  h a l f - l i v e s .  
e lapsed so t h e y  have decayed beyond r a d i o l o g i c a l  d e t e c t i o n .  A t  o t h e r  
s i t e s  t h e  contaminated m a t e r i a l  was removed f r o m  t h e  s i t e  f o l l o w i n g  t h e  

comp le t i on  o f  research  a c t i v i t y .  Such s i t e s  ( s i t e s  3, 4, 5, 7, 8, 9, 10, 
13 and 14; Table 5.10) pose l i t t l e  hazard and were n o t  eva lua ted  by t h e  
mHRS. S i t e s  1, 2, and 6 t h a t  a r e  contaminated w i t h  1 J 7 C s  were eva lua ted  
and t h e  r e s u l t s  a r e  d iscussed i n  S e c t i o n  6.3. 

S u f f i c i e n t  t i i i te  has 
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Table 0.7.1 3 e t a i l  Summary Concerning Radiois3tszJe :sag. a t  Environmental Research ,Areas 

Date o f  Princ i p a  1 Form o f  Quantity c.f Environment a1 Extent of 
$umber Contamination Radionuclide Half-Life Contaminant Radioac t iv i ty  Yatr ix  Contamination S t a t u s  

8.E Ci Yegetation, s o i l  
467 T,? Yegetation, Wood, s o i l  
1.25 C i  good, f ol  i age 

August 1968 Cesium-137 
May 20-23, 1962 Cesium-137 
June 7. 1959 Calcium-45 

30 years  S i l i c a  p a r t i c l e s  
30 y e a r s  Liquid 
165 days Liquid 

2 h a  
500 m 2  
Probasly ~ 0 . 5  h a  

Inac t ive  
Inac t ive  
Inac t ive ,  radio-  
a c t i v i t y  removed 
Inac t ive ,  p a r t i a l l y  
removed 
Inact  i v e 
Inac t ive  
Inac t ive ,  contami nated 
leaves removed 
Inac t ive  

4 Dec. 20, 1969 Calcium-45 165 days Leaves 136 mCi Leaves, s o i l ,  so i l -water  

Unkno)w I n s e c t s ,  s p i d e r s  
1 5  mCi Sol 1 

so7ut ion 

2 mCi Leaves 

15 m 2  

500 m 2  
20 m 2  

Unknown 

* 
5 
6 
7 

1968 and 1969 Sodium-22 
Oct. 20, 1964 Cesium-137 
Before 1962 Ces i urn- 137 

Cobalt-60 
Oct. 5, 1971 ' 97b(N03)2  

2.62 y e a r s  Grass leaves 
30 y e a r s  Liquid 
30 years  Leaves 
5.26 y e a r s  
65 hours Liquid 8 4.48 mCi  Mater, f i s h ,  plants ,  

5.69 mCi Fol iage,  i n s e c t s  
per i p hyt on, s ed imen t s 

* 
30 mfi Foliage, wood, s o i l  

100 rn s e c t i o n  of  
stream 
100 m 2  

Unknown, probably 
< 1  h:, 
400 m 2  

Aug. 15, 1964 Cesium-I34 
May 4, 1966 Cal c i  urn 

2.05 y e a r s  Liquid 
165 days Liquid 

I n a c t i v e  
In ac t i ve 

Inac t ive ,  radio-  
r a d i o a c t i v i t y  
removed 
Inact  i v e 

17 Jan. 28, 1969 Cesium-137 
Iron- 59 

30 y e a r s  Animals, con- 
45.6 days taminated by 

46.9 days Liquid 

12.26 years  Liquid 

i n j e c t  ion 

32 pCi An ima:  t i s s u e  
12.8 I&i Animal t i s s u e  

Sept. 1, 1971 CH3*03HgC1 

May 16, 1971 Tritium (H-3) 

13 1.65 mCI Uater ,  f i s h ,  p l a n t s ,  
per i phyton, sediment 

180 mCi leaves,  wood, s o i l  

100 m s e c t i o n  
o f  stream 
< 0.25 ha Inac t ive ,  con-  

taminated trees removed 
Inac t ive  
Inac t ive  

14 

15 July 31, 1969 Cesium-137 
Cobal t.-60 

30 years  Liquid 
5.26 y e a r s  Liqiuid 

18.8 mC; Seeds mCi 
175 mCi 

4 ha 
4 ha 



D
-55 



U.8 Hazardous Waste S i t e s  

Dur ing  t h e  1950s and e a r l y  1960s s l i b s t a n t i a l  q u a n t i t i e s  o f  mercury 
were used i n  c o n j u n c t i o n  w i t h  t h e  OREX process ( B u i l d i n g s  3592 and 4501) 
and i n  suppor t  o f  t h e  PUREX spent f u e l  reprocess ing  program ( B u i l d i n g  
3503). 
t h e  ground. Numerous a d d i t i o n a l  s p i l l s  o f  unknown q u a n t i t i e s  occur red  and 
were cleaned up b u t  undoubtedly some escaped th rough c racks  i n  t h e  
concre te  f l o o r .  There i s  no accura te  documentation o f  t h e  mercury loss a t  
any of t h e  s i t e s  b u t  es t imates  of t o t a l  l o s s  a t  ORNL i n d i c a t e  2000 t o  3000 
pounds may have escaped. 

One l a r g e  s p i l l  i n  B u i l d i n g  3592 seeped th rough t h e  b u i l d i n g  i n t o  

Analyses of s o i l  samples c o l l e c t e d  f rom v a r i o u s  l o c a t i o n s  i n  1983 
i n d i c a t e  t h e  f o l l o w i n g  c o n c e n t r a t i o n s :  
ranged from 0.8 t o  25  ppm; around 4501 t h e  range was 0.05 t o  465 ppm, and 
3592 samples were f r o m  4.1 t o  320 ppm. 

samples around B u i l d i n g  3503 

0.9 Other Contaminated Areas 

1959 Pluton ium I n c i d e n t  

I n  1959 a nonnuclear e x p l o s i o n  i n  a s h i e l d e d  c e l l  i n  t h e  Radiochemical 
Processing P i l o t  P l a n t  occurred d u r i n g  decontaminat ion o f  an evaporator .  
P luton ium re leased f r o m  t h e  process ing  c e l l  as an aerosol  o f  f i n e  
p a r t i c l e s  o f  p lu ton ium o x i d e  contaminated B u i l d i n g  3019, t h e  X-10 G r a p h i t e  
Reactor  (Bldg. 3001), and nearby s t r e e t s  and b u i l d i n g  sur faces.  No 

contaminat ion  was spread beyond t h e  ORNL complex and a l l  contaminated 
areas w i t h i n  ORNL were decontaminated ,he cleanup was documented. 37,38 

The o u t s i d e  w a l l s  o f  B u i l d i n g s  3022, 3025, 3001, 3005, 3003, 3004, and 
3008 were r e p a i n t e d  and a lpha a c t i v i t y  on r o o f s  was f i x e d  by a t a r  o r  
aluminum r o o f i n g  compound. 
o f  contaminated s o i l ,  and t h e  area was covered w i t h  g r a v e l  and 
subsequent ly paved. 
g r i n d i n g  machine. 

Roads and grounds were t r e a t e d  by t h e  removal 

Contaminated c o n c r e t e  pads were scrubbed w i t h  a 
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--i__ Leak i n  Decay Tank o f  Oak Ridge Research Reactor (ORR) 

The 11,000 g a l l o n  Decay Tank of t h e  ORR developed a l e a k  i n  1974 which 
r e l e a s e d  p r imary  c o o l a n t  water  a t  t h e  r a t e  o f  1.5 g a l .  p e r  minute.  

R a d i a t i o n  surveys de tec ted  l e v e l s  up t o  2 R l k ~ r . ~ '  I so topes  p resen t  i n  
t h e  p r imary  c o o l a n t  water  i n c l u d e  *4Na, 9 0 S r ,  1 3 1 1 ,  1 0 6 K ~ ,  and 

t h e  q u a n t i t y  o f  r a d i o n u c l i d e s  leaked t o  surrounding s o i l .  
37Cs among others.39 There i s  no a v a i l a b l e  i n f o r m a t i o n  concern ing  

Cleanup e f f o r t s  i n c l u d e d  removing, c lean ing ,  and r e w e l d i n g  t h e  tanK 
39 b u t  documentaton o f  t h e  removal o f  contaminated s o i l  i s  l a c k i n g .  

Over f low o f  t h e  Oak RidQe GraDhi te  Reactor ( O G K )  Canal 

The OGR f u e l  s to rage  canal ,  2.15 meters wide by  3.5 meters deep 
( F i g u r e  0.9.1) connected t h e  f u e l  d i scha rge  p i t  t o  t h e  a d j o i n i n g  

chemical -process ing b u i l d i n g  (3019). 
of i r r a d i a t e d  f u e l  and r a d i o i s o t o p e  t a r g e t s .  The canal  has ba re  c o n c r e t e  
w a l l s  t h a t  has absorbed l o n g - l i v e d  f i s s i o n  p roduc ts  and 6 o C o .  C u r r e n t l y  
i t  i s  used f o r  s t o r a g e  of r a d i o i s o t o p e s ;  t h e  es t ima ted  i n v e n t o r y  i s  50,000 

C i  6oCo and 112,000 C i  90Sr s t o r e d  i n  sealed c o n t a i n e r s .  

I t  was used f o r  s to rage  and h a n d l i n g  

S p e c i f i c  i n f o r m a t i o n  concern ing  t h e  o v e r f l o w  o f  t h e  canal  and 
subsequent con tamian t ion  o f  t h e  area c o u l d  r io t  be found. 
knowledgeable persons d i d  n o t  r e v e a l  a d d i t i o n a l  i n f o r m a t i o n .  

I n t e r v i e w s  w i t h  
39 

The OGR i s  scheduled f o r  decontaminat ion and decommissioning ana 
seve ra l  r a d i o l o g i c a l  surveys has been conducted. There i s  no ment ion i n  
any of these  r e p o r t s  o f  a c c i d e n t a l  s p i l l s  o r  leakage f rom t h e  cana l .  
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D.10 Conclusions and Recommendations 

General Conclusions and Recornmendations 

The a v a i l a b i l i t y  o f  i n f o r m a t i o n  necessary f o r  e v a l u a t i o n  o f  t h e  
numerous hazardous waste d i s p o s a l  s i t e s  o r  contaminated areas ranged f r o m  
adequate t o  i n s u f f i c i e n t .  S i t e  s p e c i f i c  environmental  s u r v e i l l a n c e  
i n f o r m a t i o n  p e r t a i n i n g  t o  atmospher ic re leases  was n o t  a v a i l a b l e  except  i n  

those  few ins tances  where Local  A i r  M o n i t o r i n g  (LAM) s t a t i o n s  a r e  ad jacen t  
t o  some o f  t h e  CERCLA s i t e s .  There were no known occurrences o f  re leases  
above background l e v e l s  t h a t  c o u l d  be a t t r i b u t e d  t o  a s p e c i f i c  waste 
d i s p o s a l  s i t e .  
determine t h e  r e l e a s e  r a t e s  o f  r a d i o a c t i v e  gases i n  t h e  49-Trench area o f  

SWSA-6 i n d i c a t e  t h a t  d e t e c t a b l e  l e v e l s  o f  2 2 2 K t ~  and 1 4 C 0 2  were 
i n s i g n i f i c a n t .  
no documentat ion o f  a i r b o r n e  contaminants,  i t  seems u n l i k e l y  t h a t  
a d d i t i o n a l  s i t e - s p e c i f i c  a i r  m o n i t o r i n g  s t a t i o n s  would have produced 
evidence o f  r e l e a s e s  f r o m  t h e  b u r i a l  grounds. 

Analyses o f  t h e  r e s u l t s  f r o m  a p i l o t  i n v e s t i g a t i o n  t o  

Al though t h e  a i r  pathway was n o t  evaluated,  as t h e r e  was 

L i kew ise  t h e  p o t e n t i a l  hazard f r o m  t h e  F i r e  and E x p l o s i o n  pathway was 

n o t  eva lua ted  due t o  t h e  l a c k  o f  documentary evidence t h a t  a p o t e n t i a l  
hazard e x i s t s .  I n t e r v i e w s  w i t h  knowledgeable persons i n d i c a t e  t h a t  
i n c o m p a t i b l e  o r  p o t e n t i a l l y  r e a c t i v e  m a t e r i a l s  may be p resen t  i n  t h e  
SWSAs, b u t  r e c o r d s  t h a t  would c o n f i r m  such i n f o r m a t i o n  c o u l d  n o t  be 

l oca ted .  
any o f  t hose  s i t e s  cons ide red  i n  t h i s  r e p o r t  c o n s t i t u t e d  a f i r e  hazard. 

F i r e  Department o f f i c i a l s  a t  ORNL had no r e c o r d s  t h a t  i n d i c a t e d  

Al though c a t e g o r i e s  p e r t a i n i n g  t o  t h e  r o u t e  c h a r a c t e r i s t i c s  and 

containment were n o t  scored f o r  many of t h e  s i t e s  ( a  maximum sco re  f o r  t h e  
r e l e a s e  ca tegory  p rec ludes  t h e  n e c e s s i t y  f o r  s c o r i n g  r o u t e  and containment 
c h a r a c t e r i s t i c s ) ,  t h e  i n f o r m a t i o n  was r e a d i l y  a v a i l a b l e .  More s i t e -  
s p e c i f i c  i n f o r m a t i o n  concern ing  d i r e c t i o n s  and r a t e s  of  groundwater f l o w  

c o u l d  be u s e f u l  i n  f u t u r e  s i t e  e v a l u a t i o n s  b u t  were n o t  needed f o r  t h e  
mHRS. S i m i l a r l y ,  s i t e - s p e c i f i c  m e t e o r o l o g i c a l  d a t a  would be u s e f u l  i n  
assessments r e l a t e d  t o  s u r f a c e  water  e f f e c t s  on t h e  p o t e n t i a l  m i g r a t i o n  o f  
c o n t  ami nan t s . 



Accura te  d e t e r m i n a t i o n  o f  t h e  n a t u r e  and q u a n t i t y  o f  waste a t  t h e  
s i t e s  presented t h e  most d i f f i c u l t y .  
some cases t h e y  had been a c c i d e n t a l l y  clestroyed. 

s i t e s  have been sampled and i n v e n t o r i e s  based on a n a l y s i s  o f  these sampler 
were c a l c u l a t e d .  F o r  t h o s e  s i t e s ,  estsmates o f  c o n c e n t r a t i o n s  o f  heavy 

meta ls  and PCBs were a v a i l a b l e  b u t  f o r  most o f  t h e  s i t e s ,  i n f o r m a t i o n  
concern ing t h e  n a t u r e  of  hazardous chemical  wastes c o u l d  n o t  be loca ted .  
Rad ionuc l ide  i n v e n t o r i e s  ob ta ined f o r  some o f  t h e  s i t e s  a r e  considered t o  
be reasonably  accura te  whether based on sampling d a t a  o r  Operat ions 
D i v i s i o n  records  ( i n v e n t o r i e s  based on Operat ions D i v i s i o n s  records  were 
ob ta ined f r o m  sources t h a t  had p r e v i o u s l y  summarized d a t a  f r o m  month ly  or 

y e a r l y  r e p o r t s ) .  75'2,41 
of hazardous chemical waste l o c a t e d  i n  t h e  B u r i a l  Grounds i s  n o t  
a v a i l a b l e ;  thus,  d e t e r m i n a t i o n  of t h e  presence o f  p o t e n t i a l l y  hazardous 
chemical  c o n s t i t u e n t s  must r e l y  on da tz  ob ta ined f r o m  sampling. 

Records were o f t e n  incomplete and i n  
Recent ly  some o f  t h e  

As mentioned p r e v i o u s l y ,  accura te  i n v e n t o r i e s  

I n f o r m a t i o n  necessary f o r  t h e  e v a l u a t i o n  o f  p o t e n t i a l  t a r g e t s  was 
s u f f i c i e n t .  Al though t h e r e  was l i t t l e  a v a i l a b l e  d a t a  t o  suppor t  t h e  
g e n e r a l l y  h e l d  assumption t h a t  contaminated groundwater f r o m  t h e  ORNL area 

does n o t  move beneath t h e  C l i n c h  R i v e r ,  h y d r o l o g i c  s t u d i e s  i n  progress may 
p r o v i d e  a more d e f i n i t i v e  conclus ion.42 Seepage beneatn White Oak Dam 
may represent  a p o t e n t i a l  pathway f o r  r a d i o n u c l i d e  r e l e a s e  i n t o  t h e  C l i n c h  
R i v e r  p a r t i c u l a r l y  f o r  9 0 S r ,  b u t  a d e f i n i t i v e  s tudy  has n o t  been done. 

S i t e  S p e c i f i c  Conclusions and Recommendations 

1. Documentation o f  t h e  n a t u r e  and q u a n t i t i e s  o f  chemical  c o n s t i t u e n t s  
i n  t h e  B u r i a l  Grounds was inadequate. P r i o r  t o  1980, t h e r e  were no  
systemic a t tempts  t o  i n v e n t o r y  chemical  waste d i s p o s a l .  

Undoubtedly, such s o l i d  waste m a t e r i a l s  i n c l u d i n g  v a r i o u s  
organics,  asbestos, PCB c o n t a i n i n g  equipment, and genera l  
l a b o r a t o r y  chemicals were discarded, b u t  t h e  t o t a l  volume 
t o  t h e  r a d i o a c t i v e  contaminants was smal l .  L ikewise  t h e  

t o x i c  

r e l a t i v e  
i q u i d  

waste t r a n s f e r r e d  t o  t h e  p i t s  and t renches area probab ly  conta ined 
hazardous waste t h a t  was d iscarded i n  t h e  " h o t  d r a i n s . "  The 
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2 .  

p o s s i b l e  i n v e n t o r y  o f  hazardous chemical waste c o n s t i t u e n t s  
r e p r e s e n t s  a l a r g e  unknown. 

Leaks from t h e  LLW ( f o r m e r l y  ILW) system r e p r e s e n t  a p o t e n t i a l l y  
s e r i o u s  source o f  con tamina t ion  of groundwater and s u r f a c e  
streams. 
b u t  t h e  p o t e n t i a l  f o r  con t inued  re lease,  p a r t i c u l a r l y  i n  B e t h e l  
Va l l ey ,  remains u n c e r t a i n  as  l i t t l e  i s  known concern ing t h e  

q u a n t i t i e s  o f  m a t e r i a l s  leaked or s p i l l e d .  Such i n f o r m a t i o n  i s  
needed i n  o r d e r  t h a t  t h e  s i t e s  o f  most concern can be i d e n t i f i e d  
and remedia l  a c t i o n s  taken. 

Remedial a c t i o n  has been completed a t  some o f  t h e s e  s i t e s  

3. Several  s i t e s ,  i n c l u d i n g  t h e  env i ronmenta l  research  areas o t h e r  
than  those contaminated w i t h  cesium-137, env i ronmenta l  areas 
assoc ia ted  w i t h  t h e  1959 p l u t o n i u m  i n c i d e n t ,  t h e  Closed 
C o n t r a c t o r s '  L a n d f i l l ,  t h e  3512 and LITR process ponds, and SWSA-2, 

r e p r e s e n t  a v e r y  smal l  hazard r e l a t i v e  t o  most of t h e  o t h e r  s i t e s .  

a. I n  seve ra l  env i ronmenta l  research areas t h e  Contaminated d e b r i s  
was removed o r  t h e  i s o t o p e s  used have decayed t o  a f r a c t i o n  o f  

t h e i r  o r i g i n a l  a c t i v i t y .  

b .  Remedial a c t i o n s  taken  t o  immob i l i ze  t h e  smal l  amount o f  
p lu ton ium t h a t  contaminated t h e  o u t s i d e  su r faces  o f  su r round ing  
b u i l d i n g  and grounds were s u f f i c i e n t  a t  t h e  t ime.  Cont inued 
e f f e c t i v e n e s s  should be conf i rmed and any f u t u r e  a c t i v i t i e s  t h a t  
m igh t  a f f e c t  t hese  containment measures should be evaluated.  

c. There i s  no evidence t o  suggest t h a t  hazardous m a t e r i a l s  a r e  
p resen t  i n  t h e  Closed C o n t r a c t o r s 1  L a n d f i l l  a l t hough  d i s p o s a l  
was n o t  documented n o r  r i g o r o u s l y  monitored. 

d. The 3512 and L I T R  process ponds have been f i l l e d  w i t h  s o i l  and 
covered. I n f o r m a t i o n  p e r t a i n i n g  t o  t h e  hazardous c o n s t i t u e n t s  
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p r e s e n t  a t  these s i t e s  c o u l d  n o t  be loca ted .  
r a d i o l o g i c a l  surveys of s o i l  core  samples f r o m  t h e  p o r t i o n  o f  
t h e  3512 Bas in  near  B u i l d i n g  3544 suggested t h e  presence o f  

r a d i o a c t i v i t y .  
concern ing t h e  n a t u r e  of  p o s s i b l e  hazardous c o n s t i t u e n t s  i n  t h e  
L ITR ponds. 

P r e l i m i n a r y  

S i m i l a r l y  t h e r e  was a l a c k  o f  i n f o r m a t i o n  

5. 

e. A s  w i t h  a17 t h e  SWSAs, except  SWSA-5 and SWSA-6, t h e r e  were no 
accurate r e c o r d s  concern ing t h e  n a t u r e  and q u a n t i t y  o f  waste 
disposed o f  i n  SWSA-2. Records i n d i c a t e  t h a t  t h e  m a t e r i a l  
b u r i e d  i n  SWSA-2 was removed i n  1946-1949 and analyses o f  c o r e  
samples taken f r o m  t h e  area in 1976 d i d  n o t  d e t e c t  any 
r a d i o a c t i v i t y  t h a t  was s i g n i f i c a n t l y  h i g h e r  t h a n  background 
l e v e l s . 4  There a r e  r e p o r t s  t h a t  l a r g e  p ieces  o f  contaminated 
equipment were b u r i e d  i n  SWSC.,-Z, b u t  no documentation was 
d iscovered . 4 

The White Wing Scrapyard e v a l u a t i o n  and t h e  r e s u l t a n t  score was 
based on an e s t i m a t e  t h a t  some of t h e  s u r p l u s  equipment s t o r e d  a t  
t h i s  s i t e  may have been contami ra ted  w i t h  smal l  q u a n t i t i e s  o f  

plutonium. No documentation c o u l d  be found. 

I n f o r m a t i o n  concern ing t h e  mercury cantaminatea areas was 
incomplete.  S u b s t a n t i a l  q u a n t i t i e s  of mercury were used i n  
B u i l d i n g s  3592, 3503, and 4507 d u r i n g  t h e  1950s and e a r l y  1960s and 
i t  has been es t imated t h a t  2,000 t o  3,000 pounds were l o s t  due t o  
s p i l l s  and leakage. These b u i l d i n g s  ac ted  as l e a k i n g  conta iners ;  
thus,  mercury has reached t h e  environment. Analyses o f  s o i l  

samples taken near  each of t h e  above b u i l d i n g s  and i n  F i f t h  Creek 

de tec ted  mercury l e v e l s  above t h e  p e r m i s s i b l e  c o n c e n t r a t i o n .  The 
source of mercury i n  t h e  sump of B u i l d i n g  4508 c o u l d  n o t  be 
determined. 
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6. The Cesium-137 areas remain contaminated b u t  t h e  e x t e n t  of t h e  

con tamina t ion  has n o t  been a c c u r a t e l y  determined. 
c o n s i d e r a b l e  q u a n t i t i e s  o f  t h e  r a d i o i s o t o p e  were a p p l i e d  t o  t h e  

area (approx. 9 C i ) ,  t h e  amount remain ing on s i t e  has n o t  been 
determined. 
i s  zero, due p r i m a r i l y  t o  t h e  d i l u t i o n  e f f e c t  o f  t h e  C l i n c h  R i v e r .  
The chemical  score, based on t h e  s l i g h t  t o x i c i t y  o f  cesium, does 
n o t  rep resen t  a s i g n i f i c a n t  chemical hazard. 

Al though 

The r a d i o a c t i v e  hazard as  determined by t h e  mhRS score 

7. The Process Waste Sludge Bas in  i n  SWSA-5 c o n t a i n s  o v e r  7.6 x l o 5  

l i t e r s  o f  s ludge  b u t  t h e  q u a n t i t y  o f  substances i s  u n c e r t a i n .  
P V C  l i n e r ,  p r o v i d i n g  i t  i s  i n t a c t ,  should p reven t  groundwater 
contaminat ion.  
concern due t o  an adequate d i ke .  

T h e  

Surface o v e r f l o w  from p r e c i p i t a t i o n  i s  n o t  a ma jo r  

8. Es t ima tes  o f  t h e  r a d i o n u c l i d e  con ten t  i n  t h e  sediment o f  White Oak 
Lake and White Oak Creek i n c l u d i n g  i t s  t r i b u t a r i e s  and assoc ia ted  
f l o o d p l a i n s  i s  n o t  c u r r e n t .  There was no accura te  d e t e r m i n a t i o n  o f  
t h e  contaminated sediment voluiiie i n  t h e  f l o o d p l a i n  near  SWSA-4. 
De te rm ina t ions  o f  mercury and PCB c o n c e n t r a t i o n s  i n  streambed 

samples o f  F i f t h  and White Oak Creeks i n d i c a t e d  s i g n i f i c a n t  

con tamina t ion .  There was 1 i t t l e  i n f o r m a t i o n  concern ing t h e  

chemical  con tamina t ion  o f  White Oak Lake sediment. 

9. Recent s i t e  c h a r a c t e r i z a t i o n  d a t a  f o r  t h e  process ponds 3513, OHF, 

and HRE was a v a i l a b l e .  There were some d i s c r e p a n c i e s  i n  t h e  
r e s u l t s  presented by  d i f f e r e n t  i n v e s t i g a t o r s .  T h i s  may have 
r e s u l t e d  f rom d i f f e r e n t  sampl ing p r o t o c o l s  and methods o f  
a n a l y s i s .  

10. Documentation o f  t h e  n a t u r e  and q u a n t i t i e s  o f  wastes entombed i n  
SWSAs 1, 3, and 4 was no t  a v a i l a b l e  and t h e r e  a r e  inadequacies i n  

t h e  i n v e n t o r y  f o r  SWSA 5, p o s s i b l y  due  t o  p o o r l y  c h a r a c t e r i z e d  
o f f s i t e  shipments rece ived .  The i n v e n t o r y  o f  r a d i o a c t i v e  wastes 
f o r  SWSA 6 i s  b e l i e v e d  t o  be f a i r l y  accurate.  P r i o r  t o  1980, no 
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system was i n  p lace  a t  t h e  Laboratory t o  document d isposa l  of 
hazardous chemicals hu t  undoubtedly such wastes were disposed o f  i n  
the  SWSAs. L im i ted  groundwater mon i to r ing  a t  SWSA 1 has been 
performed, b u t  avai  l a b l e  da ta  i n d i c a t e s  i t  does no t  c o n t r i b u t e  
s i g n i f i c a n t l y  t o  o f f s i t e  discharges. 
groundwater i n  t h e  v i c i n i t y  o f  SWSA 3, 4, and 5 has demonstrated 
m ig ra t i on  of rad ionuc l ides .  
techniques, and due t o  i t s  p r o x i m i t y  t o  White Oak Lake, i t  i s  
d i f f i c u l t  t o  est imate SWSA 6 ' s  c o n t r i b u t i o n  of contaminamts t o  t h e  

l ake  and i t s  c o n t r i b u t i n g  streams. 
contaminant seepage under White Oak Darn f r o m  SWSA 6. 

Mon i to r ing  o f  sur face and 

With t h e  present mon i to r ing  

There were no est imates o f  
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Appendix E - Key I n f o r m a t i o n  Sources f o r  Each Phase I S i t e  Category 

F o l l o w i n g  i s  a b r i e f  b i b l i o g r a p h y  f o r  t h e  CERCLA s i t e s  descr ibed i n  
t h i s  r e p o r t .  A d d i t i o n a l  i n f o r m a t i o n  sources may be ob ta lned f rom t h e  more 
e x t e n s i v e  da ta  bases developed f o r  t h e  Environmental  R e s t o r a t i o n  and 
F a c i l i t y  Upgrade (ERFU) Program and the Remedial A c t i o n  Program (RAP) 
managed by L. D. Voorhees and P. T. Owen r e s p e c t i v e l y .  

E . 1  S o l i d  Waste Storage Areas 

Bates, L. D., 1983. Rad ioac t ive  S o l i d  Waste Storage and Disposal  a t  
Oak Ridge N a t i o n a l  Laboratory .  D e s c r i p t i o n  and S a f e t y  Ana lys is .  
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Melroy,  L. A., and 0. 0. Huf f ,  1985. 
M i g r a t i o n  f rom S o l i d  Waste Storage Area 4 t o  White Oak Creek by F low 
D ivers ion .  ORNL/lM-9620. Oak Ridge N a t i o n a l  Laboratory ,  Oak Ridge, 
TN.  

Annual Reduct ion o f  90Sr  

Rothsch i ld ,  E. R . ,  J .  Switek,  J ,  L. L l a p i s ,  and C.  D. Farmer, 1984. 
Geophysical I n v e s t i g a t i o n s  a t  OKNL Sol?id Waste Storage Area 3 .  
ORNL/lM-9362. Oak Ridge N a t i o n a l  Laboratory ,  Oak Ridge, TN. 
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Laboratory ,  Tennessee, 1975-1999. U.S .  Geo log ica l  Survey Open-Fi le 
Report  81 -57. 

e P i t s  and Trenches 

Ohnesorge, W .  F., 1986. H i s t o r i c  Releases o f  R a d i o a c t i v i t y  t o  t h e  
Environment forn ORNL. D r a f t  copy ORNL r e p o r t .  

N a t i o n a l  Research Counci l ,  1985. The Management o f  Rad ioac t i ve  Waste 
a t  t h e  Oak Ridge N a t i o n a l  Laboratory :  A Technica l  Review. 
DQE/DP/4801O-T1. O f f i c e  o f  S c i e n t i f i c  and Technica l  I n f o r m a t i o n ,  
lJni t e d  S ta tes  Department o f  Energy. 

E v a l u a t i o n  Research Corpo ra t i on ,  1982. H i s t o r y  o f  Disposal  o f  

ORNL/CF--82/202, Oak Ridge N a t i o n a l  Laboratory ,  Oak Ridge, TN. 
as tes  I n t o  t h e  Ground a t  Oak Ridge N a t i o n a l  l..aboratory. 

Olsen, C.  R., P. D, Lowry, S .  Y .  Lee, I .  L. Larsen, and N .  M .  
C u t s h a l l ,  1983. Chemical, Geo log ica l ,  and H y d r o l o g i c a l  Fac to rs  
Governing Rad ionuc l i de  M i g r a t i o n  f rom a Former ly  Used Seepage Trench: 
A F i e l d  Study. ORNL/TM-8138. Oak Ridge N a t i o n a l  Labora to ry .  Oak 
Ridge, TN. 

Spald ing,  B.  P . ,  and W ,  3 .  Boegly, J r . ,  1985. QRNL Rad ioac t i ve  L i q u i d  
Waste Disposal  P i t s  and Trenches: H i s t o r y ,  S ta tus ,  and Closure 
C h a r a c t e r i z a t i o n  Needs. ORNL/CF-85/70.  Oak Ridge N a t i o n a l  
Laboratory ,  Oak Ridge, TN [ c o n t a i n s  B i b l i o g r a p h y  o f  P i t s  and Trenches]. 

E.3 Process Ponds 

S t a n s f i e l d ,  R .  G., and @. kI. Franc is ,  1986. C h a r a c t e r i z a t i o n  o f  
3513 Impoundment. ORNLbTM-9936. Oak Ridge N a t i o n a l  Laboratory ,  
Ridge, TN. 

S t a n s f i e l d ,  R .  G., and C. W .  Franc is ,  1985. C h a r a c t e r i z a t i o n  o f  
Homogenous Reactor Experiment No, 2 (HRE) Impoundment. ORNL/TM- 
Oak Ridge N a t i o n a l  Laboratory ,  Oak Ridge, TN. 

S t a n s f i e l d ,  R .  G., and C. W .  F r a n c i s .  1985. C h a r a c t e r i z a t i o n  o 
Old H y d r o f r a c t u r e  F a c i l i t y  (OHF) Impoundment, D r a f t  Report .  
ORNL/lM-9990. Oak Ridge N a t i o n a l  Laboratory ,  Oak Ridge, TN. 

E.4 White Oak Creek Drainage Basin 

Bakes, 1 .  W .  e t  a l . ,  1982. Technica l  Background I n f o r m a t i o n  f o r  

t h e  
Oak 

t h e  
0002 9 

t h e  

t h e  
Environmental  and S a f e t y  Report ,  V o l e  4 :  White Oak Lake and Dam. 
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Oakes, T .  W .  e t  a l a ,  1982. l e c h n i c a l  Background I n f o r m a t i o n  f o r  t h e  
Environmental  and S a f e t y  Report ,  Val. 5 :  The 1977 C l i n c h  R i v e r  
Sediment Survey -- Data Presenta t ion .  ORNL-5878. Oak Ridge N a t i o n a l  
Laboratory ,  Oak Ridge, TN. 

S e t t e r ,  L. S . ,  and 0. W .  K o c h t i t z k y ,  1950. S tud ies  o f  t h e  White Oak 
Creek and Drainage System. ORNL-562, Oak Ridge N a t i o n a l  Laboratory ,  
Oak Ridge, TN. 

E.5 I-LW L i n e  Leak S i t e s  

Grimsby, H .  J . ,  1986. I d e n t i f i c a t i o n  o f  Low-Level Waste L i n e  Leak 
S i t e s  a t  Oak Ridge N a t i o n a l  Laboratory .  L e t t e r  Repor t  RAP86-8. Oak 
Ridge N a t i o n a l  Laboratory ,  Oak Ridge, Tbl. 

L e t t e r  f rom 1 .  H .  Row, D i r e c t o r  Nuclear  Waste Program, ORNL t o  D. E.  
Large, Manager, Rad ioac t ive  Waste Management Program, U . S .  Department 
o f  Energy, Oak Ridge Operat ions,  dated J u l y  21, 1981, Annotated 
o u t l i n e  t o  ORNL Drawing A-900150063F9 Rev. 5. 

E.6 Envi ronmerital Research Areas 

Auerbach, '5. I .  and P .  8 .  Dunaway, 16370. Progress Report  i n  
Pos ta t tack  €cology:  I n t e r i m  Report .  ORNL/TM-2983. Oak Ridge 
N a t i o n a l  Laboratory ,  Oak Ridge, 7 ' M .  

Tay lor ,  F .  CY., 1986. l n v e n t o r y  o f  ORNL Remedial A c t i o n  S i t e :  6 .  
Environmental  Research Areas. L e t t e r  r e p o r t ,  Remedial A c t i o n  Program, 
RAP8b-18, January 31 , 1986. 

~ . 7  Mercury contaminated Areas 

L e t t e r s  f rom ?. W.  Oakes, I n d u s t r i a l  S a f e t y  and App l ied  H e a l t h  Physics 
D i v i s i o n ,  ORNL t o  J .  F, Wing, Environmental  P r o t e c t i o n  Branch, DOE, 
Oak Ridge Operat ions dated June 9 and June 23, 1983. Ana lys is  o f  s o i l  
samples taken f rom area surrounding B u i l d i n g s  3592, 3503, 4501, and 
4507. 

Superfund Hazardous Waste S i t e  Reports f o r  Oak Ridge N a t i o n a l  
Laboratory ,  1984. 

E.8 Other Contaminated S i t e s  

King, L. J . ,  and W .  T.  HcCarley, 1961. P luton ium Release I n c i d e n t  o f  
November 20, 1959. ORNL-2989. Oak Ridge N a t i o n a l  Laboratory ,  Oak 
Ridge, TN. 

Communication f rom G. H. Coleman t o  C. E .  Nix,  February 21, 1986. 
Radionucl ide Ana lys is  Data Sheets of  0 G R  and ORR pracess water .  
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