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EXECUTIVE SUMMARY 

The purpose of this Certification Docket is to document the successful decontamination 
of radioactively contaminated areas at the former Baker Brothers, Inc., site in Toledo, Ohio, and 
associated vicinity property in Ottawa Lake, Michigan, by the U.S. Department of Energy (DOE). 
Remediation of the properties was performed in 1994 and 1995 under the Department of 
Energy’s Formerly Utilized Sites Remedial Action Program (FUSRAP), a program established to 
identify and remediate, or otherwise control, sites where residual radioactive contamination 
remains from activities carried out under contract to the Manhattan Engineer District/Atomic 
Energy Commission during the early years of the nation’s atomic energy program. 

FUSRAP was administered by DOE until October 1997, when the U.S. Congress 
reassigned responsibility for management of the program to the U.S. Army Corps of Engineers. 
Completion of the certification process was delayed pending preparation of a Memorandum of 
Understanding between the DOE and USACE with regard to completed, remediated sites such as 
Baker Brothers and its vicinity property. 

Bechtel National, Inc. was the project management contractor for work conducted at the 
former Baker Brothers site and the Ottawa Lake vicinity property. Therm0 NUtech Services, Inc. 
served as the radiological support subcontractor for analyzing, sampling, and providing health 
physics technological support for site activities. Science Applications International Corporation 
(SAIC) was the environmental studies contractor responsible for assisting DOE in preparing the 
project environmental documentation. Oak Ridge Institute for Science and Education was the 
independent verification contractor for the former Baker Brothers site, and Oak Ridge National 
Laboratory was the independent verification contractor for the Ottawa Lake vicinity property. 

The material in this docket includes information and documents supporting certification 
that conditions at the subject properties are in compliance with radiological guidelines in effect at 
the conclusion of remedial action. Furthermore, this certification docket substantiates that the 
future use of the properties will not produce any significant radiological hazard or dose to the 
general public as a result of residual radioactivity remaining onsite that originated during 
activities conducted by DOE or predecessor agencies. 

Exhibit I of this docket is a summary of remedial activities conducted at the former Baker 
Brothers site and Ottawa Lake vicinity property. The exhibit provides a brief history of the 
origin of the contamination at the site, the radiological characterization activities conducted, the 
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remedial actions performed, post-remedial action survey and soil sampling results, and 
independent verification activities. Cost information from all phases of the remedial actions 

conducted at the site is also included in Exhibit I. 

Exhibit II provides a listing of references documenting the entire remedial action process 
from designation of the site under FUSRAP to the certification that no radiological restrictions 
limit the future use of the site. Referenced documents are included as an attachment to the 
Certification Docket. Exhibit III provides the Federal Register notice and certification statement 
for the two properties. 

The certification docket and documents referenced in Exhibit II will be available for public 
review at the following locations: 

U.S. Department of Energy 
Public Reading Room 
Room lE-19 
Forrestal Building 
1000 Independence Avenue, S .W. 
Washington, D.C. 20585 

U.S. Department of Energy 
Public Reading Room 
Oak Ridge Operations Office 
200 Administration Road 
Oak Ridge, Tennessee 3783 1 

Toledo-Lucas County Public Library 
Kent Branch 
3 101 Collingwood Boulevard 
Toledo, Ohio 43610 

Office of the Whiteford Township Clerk 
5063 Consear Road 
Ottawa Lake, Michigan 49267 
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EXHIBIT I: 

SUMMARY OF REMEDIAL ACTION ACTIVITIES 

AT THE FORMER BAKER BROTHERS SITE 

AND OTTAWA LAKE VICINITY PROPERTY 
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1.0 INTRODUCTION 

Under jurisdiction of the Army Corps of Engineers in the early 194Os, the Manhattan 
Engineer District (MED) was established as the lead agency in the development of nuclear 
energy for defense-related projects. Raw materials (ores) containing uranium were procured, 
stored, and processed into various uranium oxides, salts, and metals. Fabricators were contracted 
as needed to roll and machine the metal into various shapes. 

At contract termination, sites used by contractors were decontaminated in accordance with 
the criteria and health guidelines then in effect. The radiological criteria for releasing sites for 
unrestricted use were generally site specific and clearly defined. In some instances, however, 
documentation of decontamination was limited or nonexistent, and conditions at these sites after 
contract termination were unknown. Therefore, it was necessary to reevaluate the current 
radiological conditions at these sites under the Formerly Utilized Sites Remedial Action Program 
(FUSRAP). FUSIWP was established to identify and clean up or otherwise control sites where 
residual radioactive contamination (exceeding current federal guidelines) remains from the early 
years of the nation’s atomic energy program or fkom commercial operations causing conditions 
that Congress has authorized FUSRAP to remedy. 

The primary legislation authorizing FUSRAP is the Atomic Energy Act of 1954. FUSRAP 
was established in 1974, and major remedial actions began at FUSRAP sites in 198 1; the 
program currently includes 46 sites in 14 states. Formerly administered by the U.S. Department 
of Energy (DOE), FUSRAP is now managed by the U.S. Army Corps of Engineers (USACE). 

This report documents the remedial actions conducted from April 1995 to September 1995 
at the former Baker Brothers, Inc. property located at 255 1 and 2555 Harleau Place and 
1000 Post Street in Toledo, Ohio (Figure I-l), and from October 1994 to January 1995 at the 
former Baker Brothers, Inc. vicinity property located at 4400 Piehl Road in Ottawa Lake, 
Michigan (Figure I-2). Both cleanups were conducted as removal actions in accordance with the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and its 
implementing regulations found in the National Contingency Plan (NCP) 10 CFR Part 300. In 
compliance with the NCP, an engineering evaluation/cost analysis (EEKA) was prepared and 
reviewed by the public, and an administrative record was established for each site. 
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2.0 SITE HISTORY 

During the early and mid-1940s, Baker Brothers, Inc., in Toledo, Ohio, machined natural 
(neither enriched nor depleted) uranium metal slugs from processed uranium metals under 
subcontract to MED for both Clinton Semi-Works in East Tennessee and the Hanford nuclear 
reactor complex in Washington State. The amount of material machined by Baker Brothers was 
estimated from historical documents at between 90 and 300 tons (Ref. 1). 

In 1944, when the Baker Brothers assets were liquidated, the machinery and equipment 
were sold at a public auction, and the property was divided and sold to two independent interests. 
The northern part of the property was resold in the summer of 1992. The new owner of this 
portion of the property contacted the Oak Ridge National Laboratory (ORNL) and inquired about 
the radiological status of his property. Through this conversation, ORNL learned that soil and 
debris potentially contaminated with residual uranium from the former Baker Brothers site had 
been moved to 4400 Piehl Road in Ottawa Lake, Michigan, for use as fill material (Ref. 2). 

A 1992 ORNL radiological investigation revealed that several truck loads (approximately 
90 to 100 trucks, as estimated from the total volume removed and the size of a standard dump 
truck load) of potentially contaminated soils and debris were used for fill material at the Ottawa 
Lake property (Ref. 2). This residential property was then added to FUSRAP as a vicinity 
property of the former Baker Brothers site that potentially contained residual uranium materials. 

3.0 SITE DESCRIPTION 

The commercial property of the former Baker Brothers site consists of several buildings 
and grounds located at 2551 and 2555 Harleau Place and 1000 Post Street, Toledo, Ohio. It is 
situated about 0.40 km (0.25 mile) east of Interstate Highway 75 and 0.40 km (0.25 mile) west of 
state Route 24, at the intersection of Harleau Place and Post Street (Fig. I-l). The site is within 
the commercial area of Toledo, Ohio, and is surrounded by residences constructed during the 
1940s. 

In the 192Os, the north building was erected with concrete and dirt floors, brick walls, and a 
sawtooth roof. Areas 3A and 4 of the south building have original wooden floors. All exterior 
ground cover is either asphalt or concrete, except for the gravel courtyard north of building 
Area 8. 

Figure I-3 shows the current layout of this site. The southern, western, and eastern 
buildings are owned by Richard and Jack Romanoff. The southern building, at 1000 Post Street, 
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contains Areas I, 3,3a, 4,5, and 6; this building includes 4,180 m2 (45,000 ft2) and is used for 
offices and electrical motor repairs. Areas 3 and 6 were completely refurbished following a fire. 
Areas 1,3, and 6 are leased to Industrial Motor Company; the rest of this building is vacant or 
used for storage. The eastern building, at 255 1 Harleau Place, includes 740 m2 (8,000 ft2) and is 
a two-story, unoccupied structure formerly used for offices. The western building, which 
formerly contained the power house for the property, is a two-story, one floor, 930-m* 
(1 O,OOO-ft2) warehouse. The northern building at 2555 Harleau Place is owned by Doug and 
Patricia Beat. This building contains 3,720 m2 (40,000 ft2) and consists of Areas 7 through 12A. 

The property at 4400 Piehl Road in Ottawa Lake, Michigan, owned by Frank and Janet 
Vitale, is a residential property in a semi-rural area approximately 25 km (15 mi) northwest of 
Toledo, Ohio (see Figure I-2). The general area of the property is flat and has a large number of 
trees. The property is approximately 3 ha (7 acres) and includes one owner-occupied house, a 
barn, and a small pond of approximately 0.2 ha (0.4 acre) (Figure I-4). 

4.0 RADIOLOGICAL HISTORY AND STATUS 

4.1 RADIOLOGICAL SURVEYS 

After the subcontract with MED was terminated in 1944, the Baker Brothers property was 
decontaminated and determined to be in compliance with guidelines in effect at the time. The 
preliminary survey conducted in 1989 by the ORNL Measurement Applications and 
Development Croup revealed localized areas of residual uranium contamination above applicable 
guidelines. Consequently, the Baker Brothers property was resurveyed in June 1990 (Ref. 1) and 
recommended for inclusion in FUSRAP. 

Measurements and samples obtained during these investigations included a surface 
gamma scan walkover survey in all accessible areas, direct gamma exposure measurements using 
a pressurized ionization chamber, samples of floor debris and overhead beam dust for 
radiological analysis, outdoor soil samples for radiological analysis, direct measurements of fixed 
and removable alpha and beta/gamma activity levels indoors and on the roof, outdoor shallow 
soil samples and gamma profile s in shallow auger holes, and air samples in building Areas 1,3, 
and 3A. 
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Because metallic uranium was the only radioactive substance known to have been 
handled at the site, uranium and short-lived decay products were the radioactive materials of 
concern. Elevated exposure rates were measured over all the concrete and asphalt areas of the 
site; however, some of this activity can be attributed to naturally-occurring radioactive substances 
present in bricks, concrete, granite, and other materials used in paving and building construction. 
Outdoor uranium contamination consists of soil and debris containing uranium at levels i 
exceeding the proposed site-specific cleanup guideline of 35 pCi/g above background 
concentrations. Elevated levels of uranium were detected in soils at the five outdoor locations. 
The uranium-238 concentrations in soil samples at the Baker Brothers site ranged from 
0.50 pCi/g to 160,000 pCi/g. The uranium-238 concentration in site soil (based on the 95 percent 
upper confidence level), excluding an anomalous area and the upper 16 cm (6 in.) of soil from 
the courtyard where soil was previously excavated, is 104 pCi/g. 

Indoor gamma scanning measurements, taken at approximately 8 cm (3 in.) above the 
floors, overhead beams, and shelves, showed only slightly elevated direct and transferable 
radioactivity measurements. None of these measurements exceeded DOE guidelines. 

Of the direct measurements of alpha and beta/gamma surface radioactivity made at 
73 indoor locations, only one smear sample showed an activity level exceeding the DOE average 
allowable guideline for residual uranium on structural surfaces (5,000 dprn/lOO cm2). One 
indoor dust sample showed an activity level of 5,400 pCi/g that exceeds DOE guidelines; all 
other dust samples showed activity levels less than or equal to 2 pCi/g. Both of the samples 
containing radioactivity were collected from the same set of shelves located in the South 
Building on the eastern end of Area 5. 

Measurements of removable surface radioactivity at the same 73 indoor locations 
revealed only one location where the DOE guideline for uranium radioactivity was exceeded. 
This sample was also collected from shelves located on the eastern end of Area 5 in the South 
Building. All other samples from the South Building contained uranium-238 concentrations 
below guidelines. Measurements of direct and removable surface radioactivity from accessible 
roof areas revealed activity well below guidelines. In addition, indoor air samples contained no 
detectable radioactivity. 

After ORNL learned in 1992 that potentially contaminated soil and debris from the former 
Baker Brothers site had been moved to 4400 Piehl Road in Ottawa Lake, Michigan, follow-up 
conversations with the property owner disclosed that the materials had been placed in front of the 
house and in a large pile behind and approximately 30 m (100 ft) northwest of the house (Ref. 2). 
The owner also stated that a large pit approximately 3 m (10 ft) deep, 4.6 m (15 ft) wide, and 
10 m (30 ft) long had been dug at the edge of the pile. Tree stumps and concrete debris from the 
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former Baker Brothers site were reportedly dumped into the pit, covered with additional soil, and 
leveled. The pile and pit area was approximately 25-30 m (75-100 ft) from the pond. Surface 
water drains from this area to the pond. 

Surface contamination measurements of the interior of the house and samples of the pond 
water taken by ORNL during the designation study revealed no residual radioactivity. Because 
of rainfall during the excavation work around the pond, the pond was also sampled during 
subsequent characterization and remediation activities. The results continued to reveal no 
residual radioactivity exceeding guidelines in the pond water or sediment. Analyses showed a 
uranium concentration of 0.026 pCi/mL (26 pCi/L) in the pond, well below the U.S. Nuclear 
Regulatory Commission (NRC) standard of 40 pCi/mL (NRC 10 CFR 20.106 Appendix B, 
Table II) and the DOE guideline of 600 pCi/L. 

The fill material from the former Baker Brothers site, which was readily distinguished from 
the native soil because of its color and texture, contained a large amount of ash, cinders, and 
sand. It also contained rusted scrap metal, brick, and other debris indicating that it originated at 
an industrial site. Radiological survey measurements indicated isolated areas of uranium 
contamination in surface and subsurface soils in two areas where materials from the former 
Baker Brothers site were reported to have been placed. One contaminated area was a large 
region shaped like a comma (,), covering approximately 1,900 m* (2,200 yd*) and located in front 
of (south) and east of the house at the edge of the existing lawn. The soil in this area had been 
leveled and spread to a depth ranging from a few centimeters to about 60 cm (24 in.). 
Approximately 10 percent of this area had detectable surface contamination. The second area of 
fill material [approximately 2,100 m2 (2,500 yd*)] was northwest of the house and included an 
“L’‘-shaped soil berm approximately 1.5-l .8 m (5-6 ft) high by 15 m (50 ft) long. The pit was 
located at the end of the eastern leg of the :‘L.” Isolated areas of contamination were detected in 
this second area. Based on sample analyses and field measurements, the berm area had the 
highest concentration of uranium: 1,900 pCi/g total uranium in the soil and external gamma 
exposure rates ranging from 8 to 120 @/h (Ref. 2). 

4.2 REMEDIAL ACTION GUIDELINES 

The residual radioactive contamination guidelines, in effect at the time of remedial action, 
governing the release of properties for future use are included in DOE Order 5400.5, “Radiation 
Protection of the Public and Environment,” and are listed in Table I-l. Because only trace 
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Table I-l 

Summary of DOE Guidelines for Residual Radioactive Contamination 
In Effect at the Time of Remedial Action 

Base Dose Limits 

The basic limit for the annual radiation dose (excluding radon) received by an individual 
member of the general public is 100 mrern/y. In implementing this limit, DOE applies ALARA 
principles to set site-specific guidelines (DOE Order 5400.5). 

Indoor External Gamma Exposure Limit 

The external gamma exposure rate for habitable structures must not exceed background 

levels of gamma radiation by more than 20 @Uh (DOE Order 5400.5). 

Site-Specific Soil Guidelines 

The site-specific criterion for soil is 35 pCi/g for total uranium (Ref. 3). 

Indoor/Outdoor Structure Surface Contamination 

The residual contamination guidelines for fixed and transferable radioactive 
contamination (dpm/lOO cm2) (DOE 5400.5): 

Radionuclide AveraPe Maximum Removable 
Uranium-natural, 5,000 (alpha) 15,000 (alpha) 1,000 (alpha) 
uranium-23 5, 
uranium-23 8, and 
associated decay 
products 
Beta/gamma emitters 5,000 (beta/gamma) 15,000 (beta/gamma) 1,000 (beta/gamma) 
(radionuclides with 
decay modes other than 
alpha emissions) 
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concentrations of radium and thorium exist in uranium metal after processing, only extremely 
low concentrations of these two radionuclides were detected in characterization samples; thus, 
only the uranium isotopes contributed significantly to site contamination. The specific criterion 
for residual radioactive soil contamination for the former Baker Brothers site and the Ottawa 
Lake property was determined to be 35 pCi/g for total uranium (the sum of the activity 
contributed by all of the uranium isotopes) averaged over any 15-cm (6-in.) -thick layer of soil 
(Ref. 3). 

This guideline was derived by applying the as-low-as-reasonably-achievable (ALA&$) 
principle to potential future exposure scenarios developed by Argonne National Laboratory 
(ANL) (Refs. 4 and 5). ALARA is a term used to describe an approach to radiation protection to 
control or manage exposures (both individual and collective to the work force and the general 
public) and releases of radioactive material to the environment as low as social, technical, 
economic, practical, and public policy considerations permit. As used in DOE Order 5400.5, 
ALARA is not a dose limit but a process with the objective of attaining dose levels as far below 
the applicable limits of the order as practicable. 

4.3 POST-REMEDIAL ACTION STATUS 

The post-remedial action survey data indicated that all areas of the former Baker Brothers 
site and the Ottawa Lake vicinity property that were determined to be contaminated with residual 
radioactive contamination exceeding site-specific criteria during characterization surveys are in 
compliance with radiological guidelines in effect at the conclusion of remediation. After review 
of post-remedial action measurements, survey procedures, and quality assurance data, the IVC 
confirmed that the site was decontaminated to the radiological guidelines established for the site 
(Ref. 6). * 

Upon completion of verification activities, the NC notified DOE, and DOE reviewed the 
data to determine whether the remedial action was successful. Based on this review, radiological 
conditions at the site were determined to be in compliance with decontamination criteria and 
standards to protect health, safety, and the environment and suitable for use without radiological 
restrictions. 
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5.0 SUMMARY OF REMEDIAL ACTION 

5.1 PRE-REMEDIAL ACTION ACTIVITIES 

After the appropriate real estate instruments (or documented permission for access to the 
property) were obtained from the property owners; but before any remedial action began, both 
sites were surveyed to accurately define the boundaries of radioactive contamination. These 
surveys supplemented existing characterization information and provided the analytical data 
necessary to classify the waste to be generated during the remedial action so that it could be 
accepted at the Envirocare waste disposal facility in Clive, Utah. 

5.2 DECONTAMINATION ACTIVITIES 

During remedial actions at the former Baker Brothers site and the Ottawa Lake vicinity 
property, engineering controls, administrative controls, and monitoring were used to protect 
remediation workers and members of the general public from potential exposure to radiation in 
excess of applicable standards. These controls are outlined in the health and safety instructions 
for the sites. 

All personnel-working in contaminated areas were required to wear disposable coveralls, 
safety glasses, disposable rubber boots, gloves, and hard hats. If conditions warranted, additional 
protective clothing and equipment such as hoods and respirators were required, as specified in 
the site-specific work instructions. 

Workers exiting radioactively contaminated work areas were subjected to a whole-body . 

scan (frisked) at the control point by a health physics technician, or properly qualified workforce 
member, with a hand-held radiation detection instrument. This procedure ensured that the 
protective clothing was not contaminated and eliminated the potential for spread of 
contamination to clean areas. A frisk is a search for radioactive material that may have adhered 
to the clothing of individuals inside the work area. The hand-held radiation detection instrument 
is held approximately 1.3 cm (0.5 in.) from the area to be “frisked” and moved slowly [about 
5.1 cm (2 in.) per second] to scan the portion of the body or clothing being checked. Personnel 
are resurveyed (boots and hands) after they remove their personal protective equipment (PPE) but 
before they exit the area to ensure that they have not become contaminated while removing their 
PPE. Contaminated PPE was disposed of at the Envirocare facility. The uncontaminated PPE 
was disposed of in the local landfill. 
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The primary potential pathways for exposure to radioactive material for members of the 
general public were inhalation and ingestion of radioactively contaminated airborne dust 
generated during the excavation of contaminated soils and building materials. During 
excavation, the potential for contaminant migration was minimized by: 

applying wet dust suppression (using a fine water mist) during decontamination and 
excavation activities; 
using intermodal containers with attached lids to prevent loss of contents; 
placing sediment and erosion control barriers (silt fences) around exterior contaminated work 
areas; and 
placing large sheets of plastic around contaminated work areas (loading area, access control 
point, etc.) where practical. 

To ensure that no contaminant became airborne and spread offsite, particulate samplers were 
used to obtain a record of downwind airborne particulates. 

52.1 Baker Brothers, Inc. Property 

Approximately 270 m3 (356 yd3) of low-level radioactive waste (LLRW) was generated 
from the remedial action performed at the former Baker Brothers facility. Approximately 4 m3 
(5 yd3) of mixed waste was also generated. All contaminated materials, including building 
debris, contaminated PPE, and excavated soil, were packaged for disposal at the Envirocare 
facility. 

The areas of the former Baker Brothers site requiring remediation, based on the residual 
radioactive contamination discovered during characterization, boundary delineation activities, 
decontamination, and verification activities, are shown in Figures I-5, I-6, and I-7 and described 
below. 

South Building (Figure l-5): 

l floor of the eastern and western lofts of Area 5, and main floor beneath the eastern loft 
l shelves on the eastern wall of the eastern loft of Area 5 
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Table I-2 
Decontamination Techniques Used at the Former Baker Brothers Site 

Technique Description 

HEPA vacuuming 

Hand tools 

Mechanical shot 
blasting 

Mechanical grinding 

Cutting with a 
pneumatic-powered 
saw 

Demolition and 
excavation 

High-efficiency particulate air (HEPA)-filtered vacuum cleaners were 
used to remove loose contamination, primarily in overhead areas and 
on floor surfaces. 

Various hand tools, such as hammers, chisels, needle guns, grinders, 
and jackhammers, were used to remove contamination from concrete 
and other building surfaces. 

Two commercially available shot-blast systems, the BlasTrakTM and 
VacuBlastTM decontamination systems with self-contained dust 
collection systems, were used to clean areas of anomalous readings on 
the floor and wall surfaces, respectively, by using abrasive metallic 
material on the work surface and removing incremental layers of 
contaminated material. 

A Saw-Tee@ Grinder was used on localized areas of anomalous 
readings, on the concrete floor, and on the bin walls in the courtyard. 

A pneumatic-powered saw with a concrete-cutting powered saw blade 
was used to remove sections of contaminated concrete. 

The southern wall in area 7A was demolished, and all material was 
disposed of as LLRW. The contaminated soil under the building and 
any soil contaminated by migration (including exterior areas), as 
indicated by sampling, were excavated and disposed of in the same 
manner. 
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l concrete floor of Area 6-2A 
l manhole cover in Area 3A 

North Building (Figure I-6) 

l ccncrete floor, southern and western partial walls, and overhead structures in Area 8W 
l subslab contamination directly beneath the expansion joints in Area 8W and the western 

corridor 
l northern wall and subslab contamination in the northeastern comer of Area 7A 
l concrete floor and the Toledo@ scale in the western corridor 
l concrete floor of Area 8E 
l Area 7 (outside)--soil immediately south of the removed southern wall 
l southern wall in Area 7 

Exterior Areas (Figure I-7) 

l concrete bins in the courtyard 
l exposed vertical sides of the northern, western, and southern walls of the courtyard 

concrete pad, manholes, and soil beneath the concrete as indicated in the courtyard 
Area A-soil at the corner of Post Street and Harleau Place 
Area B-soil along Post Street near the southeastern comer of the south building, adjacent to the 
walkway 

l Area C-soil along the southern property line between the north and east buildings of the 
former Baker Brothers site 

Each area was decontaminated by several different techniques as necessary, such as using a 
VacublastTM to remove a contaminated layer of concrete or chipping contaminated concrete with 
a chipping hammer, a grinder, or needle gun. Table I-2 describes the decontamination techniques 
used at the Baker Brothers site. 

As the remedial action was completed in each interior and exterior area, direct surface 
contamination measurements (for interior areas), exposure rate measurements, and composite 
soil samples were collected to confirm that all residual radioactive contamination exceeding the 
applicable guidelines had been removed. Then the IVC verified that the contamination had been 
remediated to concentrations below guidelines, and the remediated areas were returned to a 
condition agreeable to the property owners. The areas were released for use without radiological 
restrictions. 
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5.2.2 Ottawa Lake Vicinity Property 

Before remedial action began, the site was surveyed and additional samples were collected 
to accurately define the boundaries of radioactive contamination and to obtain the information 
necessary to classify the waste that would be generated during remediation, before its acceptance 
at the Envirocare disposal facility. As remediation was completed, external gamma exposure rate 
measurements were taken and composite soil samples were collected in the excavations. A 
pressurized ionization chamber (PIC) was used to confirm the external gamma radiation 
contribution to the total dose. The post-remedial action data confirmed that all soil contaminated 
above applicable guidelines had been removed. 

Before clearing and excavation work began, a landscape inventory of the contaminated area 
was performed. At the request of the property owner, the number of trees excavated was 
minimized. When the soil and outlying portions of a tree root system or trunk were contaminated 
above guidelines, the contaminated sections were removed rather than the entire tree. Direct 
measurements of the remaining root system and the tree base were then taken to ensure that all 
portions exceeding guidelines for surface contamination had been removed. 

Walkover gamma radiation surveys using a field instrument for the detection of low-energy 
radiation (FIDLER) were conducted over the excavated areas and grounds to identify any areas 
with elevated direct radiation. After the FIDLER survey, soil samples were collected, 
cornposited, and analyzed for uranium-238 by gamma spectroscopy. Analytical results of 
samples from the excavated areas indicated that the average concentration of gamma-emitting 
contamination was below the current guidelines. 

Radioactively contaminated soil and debris were excavated with earth-moving equipment; 
hand tools were used where access was limited and around utility lines to reach the appropriate 
depth. Excavation included all materials found in the contaminated zones, such as soils, gravel, 
asphalt, concrete debris, and organic matter (including grass, roots, stumps, and shrubbery). 
Approximately 1,470 m3 (1,920 yd3) of radioactively contaminated material was removed during 
the excavation and transported to Envirocare of Utah for disposal. A summary of waste 
disposition is presented in Section 5.7. 
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5.3 POST-REMEDIAL ACTION MEASUREMENTS 

Survey techniques used during the post-remedial action surveys included measurements of 
direct and transferable surface contamination (where appropriate), walkover gamma scans, 
external gamma exposure rate measurements, and soil sampling. 

Direct surface contamination is the total amount of radioactive contamination on a surface; 
therefore, a survey of direct surface contamination quantifies both the removable and the 
permanently fixed contamination. Transferable contamination is the removable component of the 
total surface contamination and could conceivably be transferred to clothing or skin upon contact. 

To quantify direct surface contamination, radiation detection instrumentation is placed 
directly over [about 1.3 cm (0.5 in.) above] the surface to measure the radioactivity emitted. Direct 
alpha radiation is measured with an alpha scintillation detector connected to a scaler, an instrument 
that counts the number of radioactive disintegrations (decays) detected in a specified amount of 
time. Direct beta/gamma radiation measurements are obtained with a Geiger-Mueller probe 
attached to a scaler. The probe is placed over the surface to be surveyed, and pulses are allowed to 
accumulate for one minute on the scaler, resulting in a measurement of counts per minute (cpm) for 
the surface area. These measurements are then converted, with appropriate calibration and 
conversion factors, to disintegrations per minute per 100 square centimeters (dpm/lOO cm2), a 
common unit of measurement in health physics. 

Transferable contamination is the unattached radioactive material that can be removed from a 
surface when it is “swiped” or “smeared” with a soft absorbent paper or cloth. The smear is placed 
in a portable smear counter, and alpha and beta/gamma radiation are each counted for one minute. 
The resulting measurements in counts per minute are then readily converted to dpm/lOO cm2. 

The external gamma radiation exposure rates were measured at a height of 1 m (3 ft) using 
a PIC. These measurements provide an estimate of the potential exposure from gamma radiation 
to the human body. 

The soil samples from each area of the site were collected systematically by laying out a lo- 
by-lo-m (33-by-33-ft) grid over each remediated area and establishing site coordinates for each 
grid (labeling with north and east coordinates). This provides a reliable and reproducible method 
of sampling an area of concern. Twenty-five equally spaced samples, each 2.5 cm (1 in.) in 
diameter and 15 cm (6 in.) deep, were collected from each 1 OO-m2 (1,l 00-ft2) grid block. These 
25 samples were cornposited and analyzed as a single sample representing the average for the 
surface soil of the remediated area. In cases where the remediated area was less than 100 m2 
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(1,100 ft’) or irregular in shape, the post-remedial action grid was only as large as the actual size of 
the remediated area, and proportionally fewer samples were collected for the composite at a 
frequency (or spacing) of one sample per 4 m2 (43 ft2) of remediated area. For an irregular grid, the 
total area of the grid space was limited to 100 m2 (1,100 ft2), and samples were obtained from the 
area in the same manner as from the grid with a regular shape. 

The survey techniques used for the post-remedial action surveys at each site are described 
in the “Baker Brothers Site Post-Remedial Action Survey Plan” and the “Ottawa Lake Post- 
Remedial Action Survey Plan,” which are included as an appendix in the respective post- 
remedial action report (Exhibit II, Section 2.6). The RSS provided the health physics and 
analytical support for the sites. The IVC performed independent verification surveys and 
collected soil samples of the remediated areas (Refs. 5 and 6) using survey and sampling 
techniques that were similar to those used by the RSS. 

53.1 Former Baker Brothers Site 

Before collection of any post-remedial action data, measurements and samples were obtained 
from remote background locations near the Baker Brothers site (Fig. I-8). Background data serve as 
a frame of reference for evaluating data obtained during remediation of the Baker Brothers site 
because they represent typical conditions for the area. Soil samples from locations unaffected by 
past operations at the former Baker Brothers site were analyzed for uranium-238. The external 
gamma radiation exposure rate at these locations was also measured. These data are presented in 
Table I-3. 

Direct and Transferable Surface Contamination 

Table I-4 provides the data for the post-remedial action surveys for direct and transferable 
surface contamination and shows that all survey results were well below DOE guidelines. 
Figures I-5, I-6, and I-7 show the locations where post-remedial action surveys were conducted. 

South Building 

l floor of the eastern and western lofts of Area 5 and main floor beneath the eastern loft 
0 wall of the eastern loft of Area 5, adjacent to the former location of the wooden shelves 
l concrete floor of Area 6-2A 
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Table I-3 
Uranium-238 Concentrations and External Gamma Radiation Exposure 

Rates at Background Locations 

Location 

1. Wildwood Preserve 
Metropark, Central 
Ave., northwest of site 

Approximate. 
Distance froni External 

Baker Brothers Uranium- Total Uranium Gamma 
Property 238 @Cilg) (PCug) a Exposure Rate 
oun/mW WW 

8.Oh.O 0.89 1.78 8.20 

2. Toledo University, 
Bancroft Street, west of 
site 

3.712.3 0.89 1.78 b 

3. Swan Creek Preserve 
Metropark, Airport 
Highway, southwest of 
site 

8515.3 0.81 1.62 8.30 

4. Pearson Park, Starr Ave 11.5/7.2 1.56 3.12 8.30 
and Lallendorf Road, 
southeast of site _________--__-_----------------------------------------------------------------------- 

Average Background 1.04 2.08 8.27 
Level _______-_--__-_----------------------------------------------------------------------- 
DOE Guideline -- 35 100C 

Figure I-8 shows approximate background locations. 

a Total uranium concentration may be estimated by doubling the concentration of uranium-238 in a 
sample. 
b Measurement not taken at this location. 
“This guideline is from DOE Order 5400.5, which states that the external gamma radiation exposure 
rate must not exceed 100 rnremy above the background level in the area. 
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Table I-4 

Summary of Post-Remedial Action Radiological Survey of Direct and Transferable Radiation 

Direct Surface Contamination Transferable Contamination 
(above background) (above background)” 

Alpha Beta/Gamma Alpha Beta/Gamma 

Survey 
Activity 

Room/Location ,+%!fzm2~ 

Number of 
Measure- 

mentsl 
Number 
Below 

Criteriab 

Survey 
Activity 
Range 

(dpm/lOO cm’) 

Number of 
Measure- 

mentd 
Number 
Below 

Criteriab 

Survey 
Activity 
Range 

(dpm/lOO cm2) 

Number of 
Measure- 

mentsl 
Number 
Below 

Criteriab 

Survey 
Activity 
Range 

(dpm/lOO cm’) 

Number of 
Measure- 

mentd 
Number 
Below 

Criteriab 

SOUTH 
BUILDING 

Area 5, eastern 
loft floorC 

Area 5, eastern 
loft, east wall’ 

Area 5, western 
loft, floor (spot) 

Area 5, 
northeastern 
comer ground 
floor (spot) 

Area 3A, 
manhole coverC 

Area 6-2A, floor” 

NORTH 
BUILDING 

O-85 27127 o-753 

o-113 O-706 

o-15 

o-15 

30/30 

515 

515 

414 

81181 

0 

O-50 

0- 169 0 - 3,287 

27127 a 

30130 a 

515 a 

515 a 

4f4 0 212 0 212 

81/81 o-5 17/17 O-48 17/17 

a a 
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Table I-4 
(continued) 

Direct Surface Contamination 
(above background) 

Alpha Beta/Gamma 
Number of Number of 

Survey Measure- Survey Measure- 
Activity mentd mentd 

Room/Location (+!$%%J 
Number 

Activity 

Below 
Range Number 

(dpm1100 cm*) Below 
Criteriab Criteriab 

Transferable Contamination 
(above background)’ 

Alpha Beta/Gamma 
Number of Number of 

Survey Measure- Survey Measure 
mentd men&./ Activity Activity 

Range Number 
(dpm1100 cm2) Below 

Range Number 

Criteriab 
(dpm/lOO cm*) Below 

Criteriab 

Area7- 
southern wall 
scar (generated 
by wall removal) 

Area 7A - 
northern wall 

Area 8E - floor 

Area 8W - 
overhead 
structures 

Area 8 W - walls 

Area 8W - floor 

Area 8W - pipe 
chase 

Corridor, Toledo 
scale area 

COURTYARD 

Walls 

FinalCertDocBakerBros 

d-40 19119 

d-397 68168 

d-66 91191 

d- 106 5191519 

d - 128 

d- 144 

d - 82 

1681168 d-2,319 1681168 

818/818 d - 4,320 818/818 

42142 d - 3,805 46146 

d - 89 161/l-61 

d-216 3781378 

84 - 1,431 

d - 2,92 1 

<353 - 
1,563 

d - 4,723 

d - 1,941 

d-2,160 

19/19 

68168 

91/91 

5191519 

161/161 

3781378 

d-5 

<o - 5 

c-1 -8 

c-1 - 13 

d-5 

d-5 

d-5 

d-5 

d-8 

I-25 

414 

20/20 

33133 

40/40 

55155 

145/145 

1202 

50/50 

16/16 

d-25 

d-<23 

d-52 

d - 66 

d - 66 

d-66 

414 

2OL20 

33133 

4Of40 

55155 

145/145 

12/12 

50/50 

16/16 



Table I-4 
(continued) 

Direct Surface Contamination 
(above background) 

Alpha Beta/Gamma 
Number of Number of 

Survey Measure- Survey Measure- 
Activity mentsl 

Number 
Activity merits/ 

Room/Location ,+i%k?, 
Range Number 

Below (dpm/lOO cm’) Below 
Criteriab Criteriab 

Concrete pads, d - 298 290/290 d - 2,337 290/290 

Transferable Contamination 
(above background)’ 

Alpha Beta/Gamma 
Number of Number of 

Survey Measure- Survey Measure- 
merits/ mental Activity 

Range Number 
Activity 

Number 
(dpm/lOO cm’) Below 

Range 
(dpm/lOO cm2) Below 

Criteriab Criteriab 

d-5 43143 d-33 43/43 
manholes _____-_-________________________________---------------------------------------------------------------- 
DOE Guideline 5,000 5,000 1,000 1,000 

aA transferable measurement is taken only when the direct measurement exceeds 1,000 dpm/lOO cm2. 
bA measurement that is below criteria is judged to be clean. 
‘The guidelines presented are extracted from DOE Order 5400.5, “Radiation Protection of the Public and the Environment,” and represent 
the average allowable surface residual contamination (over a I-m2 area). 

dIndistinguishable from background. 
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l manhole cover in Area 3A 

North Building 

l concrete floor, southern and western walls, pipechase, and overhead structures in Area 8W 

l northern wall and subslab in &northeastern comer of Area 7A 
l opening in Area 7 where the southern wall was removed 
l concrete floor of the western corridor 

l Toledo scale in the western corridor 

l concrete floor of Area 8E 

Exterior Area 
l concrete bin walls in the courtyard 

l concrete pad and manhole and the area underneath the concrete walkway in the courtyard 

l exposed vertical sides of the northern, western, and southern walls of the courtyard. 

External Gamma Radiation Exposure Rate Survey 

Table I-4 lists the results of the gamma radiation exposure rate survey conducted in each 
remediated area. External gamma exposure rates are listed in Table I-5. All exposure rates were 

well below the DOE guideline, which specifies 20 @X/h above background exposure rate as the 
maximum acceptable average exposure rate inside a building or habitable structure. 

Soil Samples 

To confirm the removal of all soils with residual radioactive contamination exceeding the 
site-specific cleanup criterion of 35 pCi/g total uranium, soil samples were collected and analyzed 
for uranium-238 (Table I-6). For natural uranium, with the isotopes of uranium present in natural 
abundance, the total uranium concentration for a sample is approximately equal to twice the 
uranium-238 concentration; therefore, the site-specific cleanup criterion is equivalent to 17.5 pCi/g 
uranium-238. Contaminated soils were removed from the following areas of the property 
(Figure I-7): 

l Area A-at the comer of Post Street and Harleau Place; 

l Area B-along Post Street near the southeastern comer of the south building, adjacent to the 
walkway; 
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Table I-5 

Summary of Post-Remedial Action External Gamma Radiation Exposure Rates 

Number Exceeding 
Room Exposure Rate Number of Indoor Exposure 

or Area (WI Measurements Limit 

Area 5 10.52 1 0 

Area 6-2A 12.81 1 0 

Area C excavation 10” 2 0 

Area 7 excavation 10-12a 15 0 

Courtyard 7-15” 62 0 

Area 7A 9-13” 15 0 

Area 8W ll-12a 8 0 

Area 8E 10-12a 10 0 

Corridor 1 1-12a 15 0 

_______-__-__--------------------------------------------------------------------- 
DOE guideline b 

“OR.ISE exposure rate measurements and samples (Ref. 6). 
bathe guideline is extracted from DOE Order 5400.5, “Radiation Protection of the Public and the 
Environment,” which states that the average external gamma radiation exposure rate inside a building on a 
site that has no radiological restrictions on its use must not exceed the background level by more than 20 
W. 

. 
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Table I-6 

Summary of Post-Remedial Action Soil Sampling Results 

AREA 

Average Uranium-238 Number of 
Exposure Results Total Uranium Samples in 

Ratea. (P W) ww” Compositeb 
Interior Areas of Excavation: 
Area 7A 9-13” c5.79 ~11.58 32 
Area 8W 

Southern expansion 1 1-12c cl.67 c3.34 9 
joint 

Northern expansion 1 l-12” cl.53 ~3.06 9 
joint 
Corridor - expansion joint 1 l-12” ~2.15 c4.30 25 
Exterior Areas of Excavation: 

I 
Area A - comer of Post 9.1 10.51 21.02 6 
Street and Harleau Place 
Area B - Post Street along 9.4 c3.29 ~6.58 6 
walkway 
Area C - along northern loc ~4.64 c9.28 30 
property line, between 
North and East Buildings 
Area 7 - south of southern 10-12c c2.81 ~5.62 5 
wall 
Courtyard 7-15c 12.08 24.16 8 
Average Outdoor 
Background 8.27 1.04 2.08 N/A _________---_-______-------------------------------------------------------------- 
Applicable guideline d (17.5 pCi/g) 35 pci/g N/A 

“The site-specific guideline for residual uranium in soil is 35 pCi/g total uranium. Total uranium 
concentration can be estimated by doubling the uranium-238 concentration. 

bSoil samples collected from each location were composited and analyzed as a single sample. 
‘ORISE exposure rate measurements and samples (Ref. 6). 
dThe guideline is extracted from DOE Order 5400.5, “Radiation Protection of the Public and the 
Environment,” which states that the average external gamma radiation exposure rate inside a building on a 
site that has no radiological restrictions on its use shall not exceed the background level by more than 20 
@/h. For exterior areas, the DOE limit of 100 mremy is applied, and can be converted to 11 $2/h above 
background. 

1 NOTE: The “Cc sign indicates that the measurement is less than the minimum detectable activity (MDA). 
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l Area C-along the northern property line between the north and east buildings of the former 
Baker Brothers site; 

l Area 7A-subslab contamination in the northeastern comer of the room; 
l Area 8W and West Corridor-subslab contamination directly beneath the expansion joints; 

l Area 7 (outside)----immediately south of the removed southern wall; 

l Area C-along the southern property line between the north and east buildings of the former 
Baker Brothers site; and 

l Courtyard-along the perimeter of the courtyard and adjacent to the walkway. 

5.3.2 Ottawa Lake Site 

Before collection of post-remedial action data, measurements and soil samples were obtained 
from remote background locations near the Ottawa Lake property. Background data provide a 
frame of reference for evaluating data from a site because they represent typical conditions in the 
area. External gamma radiation exposure rates were measured, and soil samples for uranium 
analysis were collected from locations unaffected by activities at the Ottawa Lake or Baker Brothers 
sites. Background sampling locations and results are listed in Table I-7. 

Table I-7 
Uranium Concentrations and External Gamma 

‘. Exposure Rates at Background Locations 

Gamma 
Radiation 

Exposure Rate 
Location (FJW 

Comer of 8330 Whiteford Center Road and Temperance 7.8 
Street 

Playground at St. Anthony School off St. Anthony Road 6.4 

Parmelee Park off Summer Field.Road 6.7 

Average Background Readings 7.0 

DOE Guidelines a 
- 

‘Less than 100 mremly above background. 

Total 
Uranium 

Concentration 
@CW 

2.00 

0.90 

1.5 

1.5 

35.0 
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r Direct and Transferable Surface Contamination 

The concentrations of direct and transferable surface contamination were measured on the 
tree root systems and trunks that were decontaminated to ensure that residual radioactivity had 
been removed (Table I-8). 

External Gamma Radiation Exposure Survey 

After each portion of the site was remediated, an external gamma radiation exposure rate 
survey was conducted to confirm that no residual radioactive contamination exceeding applicable 
guidelines remained. External gamma exposure rate measurements were taken using a PIC to 
confirm that the external gamma radiation contribution to the total dose from all pathways, 
excluding radon, was below the DOE basic dose limit of 100 mrem/yr above background 
(Table I-9). 

Soil Samples 

Composite soil samples were collected and analyzed by gamma spectroscopy to confirm 
that all soil contaminated above the site-specific cleanup guideline of 35 pCi/g total uranium had 
been removed. Figure I-9 shows the grid used to perform sampling activities and shows post- 
remedial action soil sampling results for the site. 

5.4 VERIFICATION ACTIVITIES 

AAer remedial action was completed at each site, the NC conducted surveys and obtained 
soil samples to verify that the area was remediated to levels below guidelines. The objective of 
the independent verification survey was to confirm that surveys, sampling efforts, and analyses 
conducted during the remedial action process provided an accurate and complete description of 
the radiological status of the total property upon completion. 

The NC’s activities included two types of verifications, type A and type B, as specified in 
the draft verification plan. Type A verification consisted of reviewing the post-remedial action 
survey results and collecting and analyzing additional samples if necessary. For the type B 
verification review, the lVC conducted an independent survey of the site, including direct 
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Table I-8 

Summary of Post-Remedial Action Radiological Results for the Root Systems and Tree Bases at the Ottawa Lake Vicinity 
Property 

Direct Surface Contaminationa Transferable Surface Contamination” 
Alpha Beta/Gamma Alpha Beta/Gamma 

Sample No. of Sample No. of Sample No. of Sample No. of 
Measurements/ Measurements/ Measurements/ 

Tree General 
Activity Activity Activity Activity Measurements/ 

IDb 
Range No. Below No. Below No. Below No. Below 

Location (dpm1100 cm’) 
Range Range Range 

Criteria (dpm/iOO cm’) Criteria (dpm/lOO cm*) Criteria (dpm/lOO cm*) Criteria 

A Tree in o-19 3/3 1,500-2,00 1 313 <I-<2 313 o-c51 313 
Backyard at 
N155, E56 

B Tree in 10-19 414 <300-650 44 Cl-5 414 -20 - ~61 414 
Backyard at 
N144, E41 

C Tree in IO-19 313 <375-1,125 313 Cl-5 313 c- <57 313 
Backyard at 
N122-123, 
E24-25 

D Tree in 
Backyard at 
N159-161, 
E61-63 

O-76 515 1 ,OOO-2,50 1 515 Cl-14 515 <44-84 515 

E Roots on NW o-57 515 <375-2,626 515 Cl-5 515 <24-~34 515 
side of SCA 

DOE Guideline: 5,000 5,000 1,000 1,000 

“All results include background readings for the Ottawa Lake region. 
bTrees are identified in Figure I-9. 
‘Indistinguishable from background. 
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Table I-9 
Post-Remedial Action Soil Sample Results for the Ottawa Lake Vicinity Property 

Grid 
Number 

Grid Coordinates Total Uranium’ 
(PCW . 

Gamma Exposure 
Rate* 

(NW 

1 N175, E55 10.4 6.9 
2 N175, E65 6.0 6.6 
3 N175, E75 7.2 6.9 
4 N165, E25 10.6 6.9 
5 N165, E35 14.0 6.8 
6 N165, E45 14.0 6.5 
7 N165, E55 15.0 7.3 
8 N165, E65 14.8 6.8 
9 N165, E75 13.8 6.9 
10 N155, E25 10.4 6.9 
11 N155, E35 14.8 6.6 
12 N155, E45 15.8 6.6 
13 N155, E55 20.0 7.0 
14 N155, E65 33.8 7.5 
15 N145, E25 5.2 6.5 
16 N145, E35 9.4 6.8 
17 N145, E45 9.2 7.2 
18 N135, E25 7.2 6.8 
19 N135, E35 7.8 6.6 
20 N105, E85 8.4 7.1 
21 N105, E95 9.2 7.2 
22 N95, E35 5.2 6.8 
23 N95, E45 3.2 6.6 
24 N95, E55 2.4 6.5 
25 N95, E65 7.0 7.4 
26 N95, E75 10.4 7.3 
27 N95, E85 6.4 7.1 
28 N95, E95 11.2 7.2 
29 N85, E35 5.0 6.8 
30 N85, E45 3.0 6.6 
31 N85, E55 14.0 t 6.6 
32 N85, E65 15.6 6.8 
33 N85, E75 17.0 7.4 
34 N85, E85 9.2 7.2 
35 N85, E95 9.4 6.7 
36 N75, E35 9.8 6.7 
37 N75, E45 8.4 6.6 
38 N75, E55 9.0 6.8 
39 N75, E65 2.8 7.1 
40 N75, E75 6.0 7.5 
41 N75, E85 8.8 7.0 

DOE Guidelines 35 b 
- 

“All results include background readings for the Ottawa Lake region. 
b Less than 100 mremly. 

FinalCertDocBakerBros I-34 



k 
I 

& 

e 

1 

I 
, measurements. The IVC also reviewed methods and results of the post-remedial action survey 
I 

I 
activities and the soil sampling results. In addition to conducting independent surveys and 
samples, the IVC reviewed quality assurance data to determine whether the measurements 
verified that these areas complied with the established DOE guidelines for the site. After the 

I results were verified to be in compliance, the site was certified by the IVC as being radiologically 
I 
! unrestricted for future use and was restored to its original condition or as agreed upon by the 

property owners. 

5.5 PUBLIC AND OCCUPATIONAL EXPOSURES 

Site perimeter and surrounding area air particulate sampling was performed to ensure that 
no member of the general public was exposed to radioactivity above basic guidelines from 
airborne contamination from the site. The limits in DOE Order 5400.5 are derived concentration 
guides (DCGs) [a DCG is the concentration of a particular radionuclide that would yield a 
committed effective dose equivalent of 100 mrern/y above background (the basic dose limit) to 
an individual continuously exposed to the radionuclide by one pathway for an entire year]. This 
guideline was established to protect members of the general public and the environment against 
undue risk from radiation. High-volume air samplers were used to measure the air particulate 
concentration within that area. The filters, or samples, were accumulated daily and counted after 
sufficient time was allowed for radon progeny decay. Concentrations of uranium-238 collected 

by the air samplers ranged from background to 7.7 x lo-l3 uCi/mL (0.00077 pCi/L) for 
uranium-238 at the former Baker Brothers site and from background to 2.0 x lo-l4 pCi/mL 
(0.00002 pCi/L) for uranium-238 at the Ottawa Lake site. The DCG is 2.0 x lo-l2 pCi/mL 
(0.002 pCi/L) for uranium-238. 

5.6 WASTE MANAGEMENT 

The decontamination of the former Baker Brothers site and Ottawa Lake vicinity property 
was conducted in a manner that minimized the volume of waste generated while expediting the 
remedial action process. The volume and waste streams that resulted from the remediation of the 
former Baker Brothers site are listed in Table I-10; the same information for the Ottawa Lake site 
is shown in Table I- 11. All waste was shipped to the Envirocare facility for disposal. 

Waste management techniques used at the Baker Brothers site included macroencapsulation 
(for the lead), stabilization (for the asbestos insulation), and steam reformation of mixed wastes at 
an offsite commercial treatment facility, Scientific Ecology Group, to render the waste 
nonhazardous. All materials were packaged for disposal at the Envirocare facility. 

I 
I 
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Table I-10 
Remedial Action Summary 

WBS 
SITE 

OWNER 
SITE ADDRESS 

120 
Baker Brothers 

Richard & Jack Romanoff 
1000 Post St. & 255 1 Harleau Place 
Toledo, Ohio 

REMEDIATION AUTHORITY 
w NEPAKERCLA 

cl SUPERFUND 
0 RCRA 

OWNER Douglas & Patricia Beat 
SITE ADDRESS 2555 Harleau Place Toledo. Ohio 

ACTION / j DATE 1 
RESPONSIBLE 

ENTITY / DOCUMENT 

DESIGNATION DOE/ORNL 
I 

Designation/Authorization Report 

CHARACTERIZATION 
1 05-lgg5 1 ORNL 

Results of Radiological Survey at the Former 
/ Baker Brothers Site, Toledo, Ohio 

CHARACTERIZATION Characterization Results for the Roof of the 
North Building at the Former Baker Brothers 
Site, Toledo, Ohio. 

FINAL R4 09-1996 DOE/ORISE/ BNI Post-Remedial Action Report for the Former 
Baker Brothers, Inc. Site, Toledo, Ohio 

TOTAL VOLUME 
To Remain In Situ 
Volume Reduction 
Net Disposal 

361 vd3 
0 Documentation Used: N/A 
0 

361 vd3 

TYPE OF WASTE FOR NET DISPOSAL: 
REGULATORY 

; gig 
q MMED Lead 
q CHEMICAL 

VOLUME 
355.8 vd3 

5.2 vd3 

DISPQSAL SITE 
Clive. Utah 

Clive. Utah 

PHYSICAL 
g iUE$NG RUBBLE 

q LIQUID 
c] OTHER 

TREATMENT TECHNOLOGIES APPLIED AT THE SITE: 
Steam reformation of mixed wastes offsite (at SEG) to render the sludge non-hazardous. 
stabilization of asbestos-containing material. and macroencapsulation of lead components. 
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Table I-l 1 
Remedial Action Summary 

WBS 120 REMEDIATION AUTHORITY 

SITE 4400 Piehl Road 

OWNER Frank & Janet Vitale 
SITE ADDRESS 4400 Piehl Road 
CITY, STATE Ottawa Lake, Michigan 

Ix1 NEPAKERCLA 

ACTION DATE 
RESPONSIBLE 

ENTITY DOCUMENT 

I DESIGNATION I 10-08-1992 I DOE I Designation/Authorization Report 

CHARACTERIZATION ORNL Results of Radiological Survey at 4400 
Piehl Road, Ottawa Lake, Michigan 

FINAL RA TBD DOE/ORNL/ BNI Post-Remedial Action Report for the 
(projected date Ottawa Lake Vicinity Property, Ottawa 
05-1996) Lake, Michigan 

TOTAL VOLUME 1,920 vb 

To Remain In Situ 0 
Volume Reduction 0 
Net Disposal 1,920 vd3 

Documentation Used: N/A 

TYPE OF WASTE FOR NET DISPOSAL: 
REGULATORY 

[ :g; 
0 MIXED 
f-J CHEMICAL 

VOLUME 
1,920 vd3 

DISPOSAL SITE 
Clive. Utah 

PHYSICAL 
/j ;o~lNG RUBBLE 

TREATMENT TECHNOLOGIES APPLIED AT THE SITE: 
None 
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5.7 COSTS 

The total cost associated with the remedial action performed at both the former Baker 
Brothers site and the Ottawa Lake vicinity property was approximately $4 million; itemized costs 
are presented in Table I- 12. 

Table I-12 
Total Remedial Action Costs for the Former Baker Brothers Site and the 

Ottawa Lake Vicinity Property 

Description Baker Brothers Ottawa Lake Total Cost 

Design Engineering $ 311,000 $ 51,000 $ 362,000 

Remedial Action Operations 1,487,OOO 430,000 1,917,ooo 

Waste Transport and Disposal 256,000 1,053,000 1,309,000 

Final Engineering Reports 51,000 15,000 66,000 

Project Support 76,000 229,000 305,000 

Total $2,185,000 $1,778,000 $3,963,000 
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1.0 OVERVIEW 

The purpose of this certification docket is to provide a consolidated and permanent record 
of FUSRAP activities at the former Baker Brothers site and the Ottawa Lake vicinity property 
and of the radiological conditions of these properties at the time of certification. A summary of 
the remediation activities conducted at the site was provided in Exhibit I. Exhibit II identifies the 
documents that encompass the entire remedial action process from designation of the site under 
FUSRAP to certification of the properties for future radiologically unrestricted use. 

2.0 DECONTAMINATION OR STABILIZATION CRITERIA 

The following documents contain the guidelines that determine the need for remedial 
action. The former Baker Brothers site and Ottawa Lake vicinity property have been 
decontaminated to comply with these guidelines. 

1. DOE Order 5400.5, Radiation Protection of the Public and the Environment, Chapter IV, 
“Residual Radioactive Material,” February 8, 1990. 

2. DOE, Description of the Formerly Utilized Sites Remedial Action Program, ORO-777, Oak 
Ridge, Term., September 1980. 

3. Argonne National Laboratory (ANL), D erivation of Guidelines for Uranium Residual 
Radioactive Material in Soil at the Former Baker Brothers, Inc., Site, Toledo, Ohio, 
Argonne, Ill., March 1995. 

4. ANL, Derivation of Residual Radioactive Material Guidelines for the 4400 Piehl Road Site, 
Ottawa Lake, Michigan, ANL/EAD/TM-33, Argonne, Ill., December 1994. . 

5. Memorandum from J. W. Wagoner (DOE-Headquarters) to L. Price (DOE Oak Ridge), 
“Uranium Guideline for the Baker Brothers Site, Toledo, Ohio,” BNI CCN’ 132244, July 10, 
1994. 

6. Memorandum from J. W. Wagoner to L. Price, “Uranium Guidelines for the Ottawa Lake, 
Michigan, Vicinity Property,” BNI CCN 123716, November 28, 1994. 

7. Memorandum from J. J. Fiore (DOE-Headquarters) to S.W. Ahrends (DOE-Oak Ridge), 
“Revised Guidelines for Residual Radioactive Material at FUSRAP and Remote SFMP 
Sites” (Attachment: U.S. Department of Energy Guidelines for Residual Radioactive 
Material at Formerly Utilized Sites Remedial Action Program and Remote Surplus Facilities 
Management Program Sites, Revision 2, March 1987), BNI CCN 045227, April 2, 1987. 
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8. DOE, Design Criteria for Formerly Utilized Sites Remedial Action Program (FUSRAP) and I 
Surplus Facilities Management Program (SFMP), 1450 1-00-DC-O 1, Rev. 2, Oak Ridge, I 
Term., March 1986. 

9. Letter from D. Adler to A. Williams, “BKB - Uranium Residual Radioactive Material 
Guidelines,” BNI CCN 122335 (October 24, 1994). 

3.0 DESIGNATION OR AUTHORIZATION DOCUMENTATION 

The following documentation designated or authorized the remedial action at the former 
Baker Brothers site and the Ottawa Lake vicinity property. 

10. DOE, “Designation Summary for Baker Brothers, Incorporated, Toledo, Ohio,” BNI CCN 
095790, June 12,1992. 

11. Memorandum from J. W. Wagoner (DOE-Headquarters) to L. Price (DOE-Oak Ridge), 
“Authority Determination for Remedial Action at the Former Baker Brothers, Inc., Site, 
Toledo, Ohio,” BNI CCN 096625, July 22, 1992. 

12. Memorandum from R. P. Whitfield (DOE-Headquarters) to Oak Ridge Field Office, 
“Authorization for Remedial Action at the Former Baker Brothers, Inc., Site, Toledo, Ohio,” 
BNI CCN 095789, October 81992. 

13. Memorandum from J. W. Wagoner (DOE-Headquarters) to L. Price (DOE-Oak Ridge), 
“Designation of Ottawa Lake, Michigan, Vicinity Property,” BNI CCN 097 162, November 
17, 1992. 

14. Memorandum from L. K. Price (DOE-Oak Ridge) to File, “Baker Brothers Site - Action 
Memorandum,” BNI CCN 13 1726, June 29,1995. 

4.0 RADIOLOGICAL AND CHEMICAL CHARACTERIZATION REPORTS 

The pre-remedial status of the former Baker Brothers site and the Ottawa Lake vicinity 
property is described in the following documents referenced in Exhibit I. 

15. Oak Ridge National Laboratory (ORNL), “Radiological Survey of the Former Baker 
Brothers, Inc. Site, 2551-2555 Harleau Place, Toledo, Ohio,” ORNL/RASA-90/8, Oak Ridge, 
Tenn., March 1992. 

16. ORNL, “Radiological Survey Results at 4400 Piehl Road, Ottawa Lake, Michigan,” 
ORNL/RASA-93/l, Oak Ridge, Tenn., April 1993. 
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5.0 ENVIRONMENTAL COMPLIANCE DOCUMENTATION 

Documents listed in this section fulfill the National Environmental Policy Act and 
CERCLA documentation requirements for the former Baker Brothers site and the Ottawa Lake 
vicinity property. 

17. Memorandum from J. La Grone (DOE) to T. P. Grumbly, “Categorical Exclusion (CX) 
Determination - Removal Action at the Ottawa Lake Residential Property,” BNI CCN 
117445, June 13,1994. 

18. Memorandum from R. W. Poe to B. D. Walker, “Categorical Exclusion (CX) Determination 
- Removal Action at the Former Baker Brothers Site,” BNI CCN 128276, April 4, 1995. 

19. Letter from D. G. Adler (DOE-Oak Ridge) to D. W. Minaar (Michigan Department of Public 
Health), “Proposed Removal Action at 4400 Piehl Road, Ottawa Lake, Michigan.” 
Attachment: Memorandum from J. Groton to H. Cothron, “Ottawa Lake Wetlands Issue,” 
BNI CCN 120649, September 16, 1994. 

20. Science Applications International Corporation (SAIC), “Engineering Evaluation/Cost 
Analysis for the Baker Brothers Site, Toledo, Ohio,” DOE/OR 2 1950-l 002, Oak Ridge, 
Term. (June 1995). 

6.0 REAL ESTATE LICENSES 

Fully executed real estate licenses were obtained before the remedial actions began. 

21. Real Estate License No. REORDOER-7-94-0198, between Frank and Janet L. Vitale and 
DOE, property located at 4400 Piehl Road, Ottawa Lake, Michigan. 

22. Real Estate License No. REORDOER-7-95-0127, between Richard B. and Jack Romanoff 
and DOE, property located at 1000 Post Street, Toledo, Ohio. 

23. Real Estate License No. REORDOER-7-95-0128, between Douglas N. and Patricia Sue Beat 
and DOE, property located at 255 l-2555 Harleau Place, Toledo Ohio. 

7.0 POST-REMEDIAL ACTION REPORTS 

The following documents describe the extent of the remedial action and the successful 
decontamination of the former Baker Brothers site and the Ottawa Lake vicinity property. 
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24. BNI, “Post-Remedial Action Report for the Former Baker Brothers, Inc. Site, Toledo, Ohio,” 
DOE/OR/21949-402, Oak Ridge, Tenn., February 1997. 

25. BNI, “Post-Remedial Action Report for the Baker Brothers Vicinity Property in Ottawa Lake, 
Ottawa Lake, Michigan, ” DOE/OW21949-392, Oak Ridge, Tenn. July 1996. 

8.0 VERIFICATION REPORTS 

This section contains the documents related to the successful decontamination of the 
subject property. 

26. Oak Ridge Institute for Science and Education (ORISE), “Verification Survey of the Former 
Baker Brothers, Inc. Site, Toledo, Ohio,” Dee 1996. 

27. ORNL, “Results of the Independent Radiological Verification Survey at 4400 Piehl Road, 
Ottawa Lake, Michigan (BT0002),” ORNURASA-95/16, Oak Ridge, Tenn., April 1996. 

9.0 STATE, COUNTY, AND LOCAL COMMENTS ON REMEDIAL ACTION 

This section contains correspondence with the state, county, or local governments. 

28. Letter from M. ‘Raymond (Ohio Historical Society) to G. Hartman (DOE-Oak Ridge), “Baker 
Brothers Site Removal of Radiological Contamination Toledo, Ohio, BNI CCN 126738, 
February 14,1995. 

29. Letter from D. Adler (DOE-Oak Ridge) to E. Osei-Kwami (Toledo Department of 
Neighborhoods), “Completion of Remediation of 1000 Post Street,” BNI CCN 133791, 
August 31, 1995. 

30. Letter from K. Eckert (Michigan State Historic Preservation Officer) to D. Adler (DOE-Oak 
Ridge), “Proposed Radiological Contamination Removal, 4400 Piehl Road, Ottawa Lake, 
Monroe County,” BM CCN 118468, July 7, 1994. 

31. Letter from V. Anthony (Director, Michigan Department of Public Health) to T. Grumbly 
(DOE-Headquarters), “Appreciation for Ottawa Lake Remedial Action,” BNl CCN 126464, 
February 3, 1995. 
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EXHIBIT III: 

FEDERAL REGISTER 

DOCUMENTS 
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1.0 DOE STATEMENT OF CERTIFICATION 

This section contains the statement of certification that the subject property is in compliance 
with radiological guidelines in effect at the conclusion of remedial action. 
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STATEMENT OF CERTIFICATION: FORMER BAKER BROTHERS SITE 

The Department of Energy (DOE), Oak Ridge Operations (ORO) Offrce of 
Environmental Management, Oak Ridge Reservation (ORR) Remediation Management Group, 
has reviewed and analyzed the radiological data obtained following remedial action at the former 
Baker Brothers, Inc., site (parcels identified as Nos. 24, 25, and 26 in the Detroit Avenue 
Addition, as derived from Deed Book 2091, Page 89 and Document 16005, Microfiche 
92-479BOl in the records of Lucas County, Ohio). Based on analysis of all data collected, 
including post-remedial action surveys, DOE certifies that any residual contamination remaining 
onsite at the time remedial actions were completed falls within the guidelines, in effect at the 
conclusion of remedial action, for use of the site without radiological restrictions. This 
certification of compliance provides assurance that reasonably foreseeable future use of the 
property will result in no radiological exposure above radiological guidelines, in effect at the . 
conclusion of the remedial action, for protecting members of the general public as well as 
occupants of the site. 

Property owned by: 

Richard B. Romanoff and 
Jack Romanoff, Jr. 
P. 0. Box 699 
Toledo, Ohio 43697 

Date: ?hsb 1 
William M. Seay 
Group Leader 
ORR Remediation Management Group 



STATEMENT OF CERTIFICATION: FORMER BAKER BROTHERS SITE 

The Department of Energy (DOE), Oak Ridge Operations (ORO) Office of Environmental 
Management, Oak Ridge Reservation (ORR) Remediation Management Group, has reviewed and 
analyzed the radiological data obtained following remedial action at the former Baker Brothers, 
Inc. site (parcel identified as No. 40 in the Detroit Avenue Addition, in Document 27790, 
Microfiche 92-1826All in the records of Lucas County, Ohio). Based on analysis of all data 
collected, including post-remedial action surveys, DOE certifies that any residual contamination 
remaining onsite at the time remedial actions were completed falls within the guidelines, in .effect 
at the conclusion of remedial action, for use of the site without radiological restrictions. This 
certification of compliance provides assurance that reasonably foreseeable future use of the 
property will result in no radiological exposure above radiological guidelines, in effect at the 
conclusion of the remedial action, established to protect members of the general public as well as 
occupants of the site. 

Property owned by: 

Douglas N. Beat and Patricia S. Beat 
2940 Spring Water Drive 
Toledo, Ohio 43617 

Date: 
\ 

William M. Seay 
Group Leader 
ORR Remediation Management Group 

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



P STATEMENT OF CERTIFICATION: OTTAWA LAKE VICINITY PROPERTY OF 
THE FORMER BAKER BROTHERS SITE 

The Department of Energy (DOE), Oak Ridge Operations (ORO) Offrce of Environmental 
Management, Oak Ridge Reservation (ORR) Remediation Management Group, has reviewed and 
analyzed the radiological data obtained following remedial action at the Ottawa Lake vicinity 
property (Parcel No. 58 15-013-006-40 filed in Deed Book 1000, Page 564 in the records of 
Monroe County, Michigan). Based on analysis of all data collected, including post-remedial 
action surveys, DOE certifies that any residual contamination remaining onsite at the time 
remedial actions were completed falls within the guidelines, in effect at the conclusion of remedial 
action, for use of the property without radiological restrictions. This certification of compliance 
provides assurance that reasonably foreseeable future use of the property will result in no 
radiological exposure above radiological guidelines, in effect at the conclusion of the remedial 
action, for protecting members of the general public as well as occupants of the site. 

Property owned by: 

Frank Vitale and Janet L. Vitale 
4400 Piehl Road 
Ottawa Lake, Michigan 49267-973 1 

e+F AL../ Date: 
William M. Seay 
Group Leader 
ORR Remediation Management Group 



2.0 FEDEXAA REGISTER NOTICE OF CERTIFICATION 

This section contains a copy of the published Federal Register notice announcing the 
completion of remedial action, with accompanying Statement of Certification. 
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Federal Register/Vol. 66, NO. 166 /Monday, August 27, 2001 /Notices 45019 

Group, Office of the Chief Information 
Officer, publishes that notice containing 
proposed information collection 
requests prior to submission of these 
requests to OMB. Each proposed 
information collection, grouped by 
office, contains the following: (1) Type 
ofreview requested, e.g. new, revision, 
extension, existing or reinstatement: (2) 
Title; (3) Summary of the collection; (4) 
Description of the need for, and 
proposed use of, the information; (5) 
Respondents and frequency of 
collection; and (6) Reporting andfor 
Recordkeeping burden. OMB invites 
public comment. 

Dated: August 22,200l. 
John Tressler, 
Leader, Regulatory Information Management, 
office of the Chief Information Oficer. 

Office of Elementary and Secondary 
Education 

Type of Review: Extension. 
Title: School Renovation, Individuals 

with Disabilities Education Act (IDEA), 
and Technology Grant Application. 

Frequency: Annually. 
Affected Public: State, Local, or Tribal 

Gov’t, SEAS or LEAS. 
Reporting and Recordkeeping Hour 

Burden: Responses: 150; Burden Hours: 
300. 

Abstract: ED will use the information 
collected through this application to 
award grants to approximately 150 local 
educational agenices that serve high 
proportions of children living on Indian 
lands. The information will also be used 
to describe to the Congress and the 
public how these grants are being used. 

Requests for copies of the p:oposed 
information collection request may be 
accessed from http://edicsweb.ed.gov, or 
should be addressed to Vivian Reese, 
Department of Education, 400 Maryland 
Avenue, SW., Room 4050, Regional 
Office Building 3, Washington, DC 
20202-4651. Requests may also be 
electronically mailed to the internet 
address OCIO RIMG@ed.gov or faxed 
to 202-708-9346. Please specify the 
complete title of the information 
collection when making your request. 

Comments regarding burden and/or 
the collection activity requirements 
should be directed to Kathy Axt at (540) 
776-7742 or via her internet address 
Kathy.Axt@ed.gov. Individuals who use 
a telecommunications device for the 
deaf (TDD) may call the Federal 
Information Relay Service (FIRS] at l- 
800-877-8339. 
(FR Dot. 01-21578 Filed 8-24-01; 8:45 amI 
BILLINO CODE 4000-01-P 

DEPARTMENT OF ENERGY 

Study of Potential Sites for the 
Deployment of New Nuclear Power 
Plants in the United States 

AGENCY: Idaho Operations Office, 
Department of Energy. 
ACTION: Notice of availability of 
solicitation. 

SUMMARY: The U.S. Department of 
Energy, Idaho Operations Office, is 
seeking applications from U.S. nuclear 
utilities/power generating companies to 
conduct an Early Site Permit scoping 
study of potential sites for the 
deployment of new nuclear power 
plants in the United States. The 
intention of this study is to determine 
the activities, schedule and resource 
requirements for demonstration of the 
Nuclear Regulatory Commission Early 
Site Permit Application licensing 
process at the preferred site. 
DATES: The deadline for receipt of 
applications is 4:06 p.m. EST on 
October 15, 2601. 
ADDRESSES: The formal solicitation 
document will be disseminated 
electronically as Solicitation Number 
DE-PS07-01ID14135, Study of Potential 
Sites for the Deployment of New 
Nuclear Power Plants in the United 
States, through the Industry Interactive 
Procurement System (IIPS) located at 
the following URL: http://e- 
center.doe.gov. BPS provides the 
medium for disseminating solicitations, 
receiving financial assistance 
applications and evaluating the 
applications in a paperless 
environment. Completed applications 
are required to be submitted via IIPS. 
Individuals who have the authority to 
enter their company into a legally 
binding contract/agreement and intend 
to submit proposals/applications via the 
IIPS system must register and receive 
confirmation that they are registered 
prior to being able to submit an 
application on the IIPS system. An IIPS 
“User Guide for Contractors” can be 
obtained by going to the BPS Homepage 
at the following URL: http//e- 
center.doe.gov and then clicking on the 
“Help” button. Questions regarding the 
operation of IIPS may be e-mailed to the 
BPS Help Desk at ZZPS-HelpDesk@e- 
center.doe.gov or call the help desk at 
(800) 683-0751. 
FOR FURTHER INFORMATION CONTACT: 
Carol Van Lente, Contract Specialist, at 
vanlencl@id. doe.gov. 
SUPPLEMENTARY INFORMATION: The 
authorizing statutes for this program are: 
Atomic Energy Act of 1954 (42 U.S.C. 
2011 et seq.), as amended and Public 

Law 95-91, Department of Energy 
Organization Act of 1977. 
Approximately $700,000 in federal 
funds is expected to be available to 
conduct this scoping study. DOE 
anticipates making at least one or more 
cooperative agreement awards with a 
project performance period of 
approximately six months. 

Issued in Idaho Falls on August 20.2001. 
R. J. Hoyles, 
Director, Procurement Services Division. 
[FR Dot. 01-21572 Filed 8-24-01; 8:45 am] 
BILLINQ CODE 5450-01-P 

DEPARTMENT OF ENERGY 

Oak Ridge Operations Office; 
Certification of the Radiological 
Condition of the Former Baker 
Brothers Site In Toledo, Ohio, and 
Ottawa Lake Vicinity Property in 
Ottawa Lake, Michigan, 1994 and 1995 

AGENCY: Department of Energy (DOE), 
Oak Ridge Operations (ORO) Office of 
Environmental Management. 
ACTION: Notice of certification. 

SUMMARY: The Department of Energy has 
completed remedial actions to 
decontaminate the former Baker 
Brothers Site in Toledo, Ohio, and 
associated vicinity property in Ottawa 
Lake, Michigan. Formerly, the 
properties were found to contain 
quantities of residual radioactive 
material resulting from activities 
conducted by DOE or its predecessors at 
the former Baker Brothers, Inc., 
company. Based on the analysis of all 
data collected, DOE has concluded that 
any residual radiological contamination 
remaining onsite at the conclusion of 
DOE’s remedial action falls within 
radiological guidelines in effect at the 
conclusiqn of such remedial action. 
ADDRESSES: The certification docket is 
available at the following locations: 
US. Department of Energy, Public 

Reading Room, Room lE-190, 
Forrestal Building, 1000 
Independence Avenue, S.W., 
Washington, DC. 20585 

U.S. Department of Energy, Public 
Reading Room, Oak Ridge Operations 
Office, 260 Administration Road, Oak 
Ridge, Tennessee 37831 

Toledo-Lucas County Public Library, 
Kent Branch, 3161 Collingwood 
Boulevard, Toledo, Ohio 43610 

Office of the Whiteford Township Clerk, 
5063 Consear Road, Ottawa Lake, 
Michigan 49267 

FOR FURTHER INFORMATION CONTACT: 
Robert G. Atkin, Project Engineer, Office 
of Assistant Manager for Environmental 

- . 
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Management, Oak Ridge Operations 
Office, U.S. Department of Energy, P.O. 
Box 2001, Oak Ridge, Tennessee 37831, 
(865) 576-1826 Fax: (865) 574-4724. 
SUPPLEMENTARY INFORMATION: The DOE, 
OR0 Office of Environmental 
Management, has conducted remedial 
actions at the former Baker Brothers site 
in Toledo, Ohio, and associated vicinity 
property in Ottawa Lake, Michigan, 
under the Formerly Utilized Sites 
Remedial Action Program (FUSRAP). 
The objective of the program is to 
identify and remediate or otherwise 
control sites where residual radioactive 
contamination remains from activities 
carried out under contract to the 
Manhattan Engineer District/Atomic 
Energy Commission (MEDIAEC) during 
the early years of the nation’s atomic 
energy program. 

In October 1997, the U.S. Congress 
assigned responsibility for management 
of the program to the U.S. Army Corps 
of Engineers (USACE). Completion of 
the Certification process was delayed 
pending preparation of a Memorandum 
of Understanding between the DOE and 
USACE with regard to completed, 
remediated sites such as Baker Brothers 
and its vicinity property. The 
Memorandum of Understanding 
between the U.S. DOE and the U.S. 
Army Corps of Engineers Regarding 
Program Administration and Execution 
of the Formerly Utilized Sites Remedial 
Action Program was signed by ihe 
parties in March 1999. Funding to 
proceed with the completion of DOE 
closure documentation for several 
FUSRAP sites, including Baker 
Brothers, was obtained from USACE in 
late 2000. 

During the early and mid-194% 
Baker Brothers, Inc., machined natural 
(neither enriched nor depleted) uranium 
metal slugs from processed uranium 
metals under subcontract to MED for 
both Clinton Semi-Works in East 
Tennessee and the Hanford nuclear 
reactor complex in Washington State. 
The amount of material machined by 
Baker Brothers has been estimated from 
historical documents at 90 to 300 tons. 

After the subcontract termination in 
1944, the Baker Brothers property was 
decontaminated to comply with 
guidelines in effect at the time. Because 
the Baker Brothers uranium metal 
machining was related to AEC activities, 
a preliminary survey of existing 
conditions was conducted in 1989 by 
members of the Measurement 
Applications and Development Group at 
the Oak Ridge National Laboratory 
(ORNL) at the request of DOE. Results 
of that survey indicated localized areas 
of residual uranium contamination 

above the current guidelines. 
Consequently, the former Baker Brothers 
property was resurveyed in September 
1992 and recommended for inclusion in 
FUSRAP. In November 1992, the former 
Baker Brothers site and Ottawa Lake 
vicinity property were designated for 
cleanup under FUSRAP. 

In 1944. when the Baker Brothers 
assets we;e liquidated, the machinery 
and equipment were sold at a public 
auction, and the property was divided 
and sold to two independent interests. 
The northern part of the property was 
resold in the summer of 1992. The new 
owner of this portion of the property 
contacted ORNL and inquired about the 
radiological status of the property. 
Through this conversation ORNL 
learned that soil and debris potentially 
contaminated with residual uranium 
from the former Baker Brothers site had 
been moved to 4400 Piehl Road in 
Ottawa Lake, Michigan, for use as fill 
material. 

A 1992 ORNL radiological 
investigation of the former Baker 
Brothers site revealed that 90 to 100 
dump-truck loads of potentially 
contaminated soils and debris had been 
used for fill material at 4400 Piehl Road, 
Ottawa Lake, Michigan. The residential 
property (the Ottawa Lake site) was then 
added to FUSRAP as a vicinity property 
of the former Baker Brothers site that 
potentially contained residual uranium 
materials. DOE conducted remedial 
actions at the former Baker Brothers site 
from April 1995 to September 1995 and 
at the Ottawa Lake property from 
October 1994 to January 1995. 

Post-remedial action surveys 
conducted in 1994 and 1995 have 
demonstrated and DOE has certified that 
the subject properties are in compliance 
with the Department’s radiological 
decontamination criteria and standards 
in effect at the conclusion of the 
remedial action. The standards are 
established to protect members of the 
general public and occupants of the 
properties and to ensure that future use 
of the properties will result in no 
radiological exposure above then 
applicable guidelines. These findings 
are supported by DOE’s Certification 
Docket for the Remedial Action 
Performed at the Former Baker Brothers, 
Inc., Site and Ottawa Lake Vicinity 
Property. DOE makes no representation 
regarding the condition of the subject 
properties as a result of activities 
conducted subsequent to DOE’s post- 
remedial action surveys. 

The Certification docket will be 
available for review between 9:oo a.m. 
and 4:00 p.m., Monday through Friday 
(except federal holidays) in the 
Department’s Public Reading Room 

located in Room lE-190 of the Forrestal 
Building, 1000 Independence Avenue, 
S.W., Washington, DC. 20585. Copies of 
the certification docket also will be 
available in the DOE Public Reading 
Room, U.S. Department of Energy, Oak 
Ridge Operations Office, Oak Ridge, 
Tennessee 37831; at the Toledo-Lucas 
County Public Library, Kent Branch, 
3101 Collingwood Boulevard, Toledo, 
Ohio 43610; and at the Office of the 
Whiteford Township Clerk, 5063 
Consear Road, Ottawa Lake, Michigan 
49267. 

DOE, through the Oak Ridge 
Operations Office of Environmental 
Management, Oak Ridge Reservation 
Remediation Management Group, has 
issued the following statements: 

Statement of Certification: Former 
Baker Brothers Site (Romanoff 
Property) 

The Department of Energy (DOE), Oak 
Ridge Operations (ORO) Office of 
Environmental Management, Oak Ridge 
Reservation (ORR) Remediation 
Management Group, has reviewed and 
analyzed the radiological data obtained 
following remedial action at the former 
Baker Brothers, Inc., site (parcels 
identified as Nos. 24, 25, and 26 in the 
Detroit Avenue Addition, as derived 
from Deed Book 2091, Page 89 and 
Document 16005, Microfiche 92- 
479BOl in the records of Lucas County, 
Ohio). Based on analysis of all data 
collected, including post-remedial 
action surveys, DOE certifies that any 
residual contamination remaining onsite 
at the time remedial actions were 
completed falls within the guidelines, in 
effect at the conclusion of remedial 
action, for use of the site without 
radiological restrictions. This 
certification of compliance provides 
assurance that reasonably foreseeable 
future u;se of the property will result in 
no radiological exposure above 
radiological guidelines, in effect at the 
conclusion of the remedial action, for 
protecting members of the general 
public as well as occupants of the site. 
Property owned by: Richard B. 

Romanoff and Jack Romanoff, Jr., P.O. 
Box 699, Toledo, Ohio 43697 

Statement of Certification: Former 
Baker Brothers Site (Beat Property) 

The Department of Energy (DOE), Oak 
Ridge Operations (ORO) Office of 
Environmental Management, Oak Ridge 
Reservation (ORR) Remediation 
Management Group, has reviewed and 
analyzed the radiological data obtained 
following remedial action at the former 
Baker Brothers, Inc. site (parcel 
identified as No. 40 in the Detroit 
Avenue Addition, in Deed Book 5145, 
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* page 9%154C12, in the records of Lucas 
& County, Ohio). Based on analysis of all 
b,data collected, including post-remedial 

action surveys, DOE certifies that any 
residual contamination remaining onsite 

p at the time remedial actions were 
completed falls within the guidelines, in 

’ effect at the conclusion of remedial 
. action, for use of the site without 
‘I radiological restrictions. This 

certification of compliance provides 
” assurance that reasonably foreseeable 

future use of the property will result in 
no radiological exposure above 
radiological guidelines, in effect at the 
conclusion of the remedial action, 
established to protect members of the 
general public as well as occupants of 
the site. 

DEPARTMENT OF ENERGY 

Federal Energy Regulatory 
Commission 

[Docket No. CPO1-428400] 

Northern Natural Gas Company, Gulf 
South Pipeline Company, LP; Notice of 
Joint Application 

to the proceedings. Any person wishing 
to become a party to a proceeding must 
file a motion to intervene. Comments, 
protests and interventions may be filed 
electronically via the Internet in lieu of 
paper. See, 18 CFR 3852001(a)(l)(iii) 
and the instructions on the 
Commission’s web site under the “e- 
Filinn” link. 

property owned by: Douglas N. Beat, 
and Patricia S. Beat 2940 Spring 
Water Drive, Toledo, Ohio 43617 

Statement of Certification: Former 
Baker Brothers Site Ottawa Lake 
Vicinity Property 

The Department of Energy (DOE), Oak 
Ridge Operations (ORO) Office of 
Environmental Management, Oak Ridge 
Reservation (ORR) Remediation 
Management Group, has reviewed and 
analyzed the radiological data obtained 
following remedial action at the Ottawa 
Lake vicinity property (Parcel No. 5815- 
013-C10640 filed in Deed Book 1000, 
Page 564 in the records of Monroe 
County, Michigan). Based on analysis of 
all data collected, including post- 
remedial action surveys, DOE certifies 
that any residual contamination 
remaining onsite at the time remedial 
actions were completed falls within the 
guidelines, in effect at the conclusion of 
remedial action, for use of the property 
without radiological restrictions. This 
certification of compliance provides 
assurance that reasonably foreseeable 
future use of the property will result in 
no radiological exposure above 
radiological guidelines, in effect at the 
conclusion of the remedial action, for 
protecting members of the general 
public as well as occupants of the site. 

property owned by: Frank Vitale and 
Janet L. Vitale, 4400 Piehl Road, 
Ottawa Lake, Michigan 49267-9731 
Issued in Oak Ridge, Tennessee, on August 

~5,200l. 
William M. Seay, 

Goup Lender, ORR Remediation 
Management Group. 
~Doc. 01-21570 Filed a-24-01; 8:45 am1 
BILUNG CODE 6460-01-P 

August 21.2001. 
Take notice that on August 16.2001, 

Northern Natural Gas Company 
(Northern), 1111 South 103rd Street, 
Omaha, Nebraska 68124-1000, and Gulf 
South Pipeline Company, LP (Gulf 
South), 20 East Greenway Plaza, 
Houston, Texas 77046-2002, filed in 
Docket No. CPOl-428-000, a joint 
application pursuant to Section 7(b) of 
the Natural Gas Act (NGA), as amended, 
and the Rules and Regulations of the 
Federal Energy Regulatory Commission 
(Commission), requesting permission 
and approval to abandon service under 
an individually certificated exchange 
agreement, all as more fully set forth in 
the joint application which is on file 
with the Commission, and open to 
public inspection. Copies of this filing 
are on file with the Commission and are 
available for public inspection. This 
filing may also be viewed on the web at 
http://www.ferc.gov using the “RIMS” 
link, select “Docket#” and follow the 
instructions (call 202-208-2222 for 
assistance). 

Suecificallv. Northern and Gulf 
Sozth, formeiiy United Gas Pipe Line 
Company and Koch Gateway Pipe Line 
Company, propose to abandon Rate 
Schedules X-79 and X-129 contained in 
their respective FERC Gas Tariffs, 
Original Volumes No. 2. The agreement 
has terminated pursuant to its terms. 

Any questions regarding this 
application should be directed to Keith 
L. Petersen, Director, Certificates and 
Reporting for Northern, 1111 South 
103rd Street, Omaha, Nebraska 68124, 
or Kyle Stephens, Director of 
Certificates, at (713) 544-7309, for Gulf 
South Pipeline Company, LP, 20 East 
Greenway Plaza, Houston, Texas 77046- 
2002. 

Any person desiring to be heard or to 
protest said application should file a 
motion to intervene or a protest with the 
Commission, 888 First Street, N.E., 
Washington, DC. 20426, in accordance 
with Sections 385.211 and 385.214 of 
the Commission’s Rules and 
Regulations. All such motions or 
protests must be filed as provided in 
Section 154.210 of the Commission’s 
Regulations. Protests will be considered 
by the Commission in determining the 
appropriate action to be taken, but will 

TaEe further notice that, pursuant to 
the authority contained in and subject to 
the jurisdiction conferred upon the 
Commission by Sections 7 and 15 of the 
Natural Gas Act and the Commission’s 
Rules of Practice and Procedure, a 
hearing will be held without further 
notice before the Commission on this 
application if no protest or motion to 
intervene is filed within the time 
required herein. At that time, the 
Commission, on its own review of the 
matter, will determine whether granting 
the Abandonment is required by the 
public convenience and necessity. If a 
petition for leave to intervene is timely 
filed, or if the Commission on its own 
motion believes that a formal hearing is 
required, further notice of such hearing 
will be duly given. 

Under the procedure herein provided 
for, unless otherwise advised, it will be 
unnecessary for Northern or Gulf South 
to appear or be represented at the 
hearing. 

Linwood A. Watson, Jr., 
Acting Secretary. 
(FR Dot. 01-21550 Filed 8-24-01; 8:45 am] 

BILLING CODE 6717-61-P 

DEPARTMENT OF ENERGY 

Federal Energy Regulatory 
Commission 

[Docket No. EROl-1896401] 

Tampa Electric Company; Notice of 
Filing ( 

August 21.2001. 
Take notice that on August 3,2001, 

Tampa Electric Company tendered for 
filing with the Federal Energy 
Regulatory Commission (Commission) a 
notice of withdrawal of its compliance 
filing of June 29, 2001 in the above- 
captioned proceeding. 

Any person desiring to be heard or to 
protest such filing should file a motion 
to intervene or protest with the Federal 
Energy Regulatory Commission, 888 
First Street, NE, Washington, DC 20426, 
in accordance with Rules 211 and 214 
of the Commission’s Rules of Practice 
and Procedure (18 CFR 385.211 and 
385.214). All such motions and protests . . . . 1 should be filed on or before August 31, . . . 

nOt se-me to make the protestants parties 2001. yrotests will be considered by the 
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CHAPTER IV 

RESIDUAL RADIOACTIVE MATERIAL 

1. PURPOSE. This chapter presents radiological protection requirements and guidelines for 
cleanup of residual radioactive material and management of the resulting .wastes and 
residues and release of property. These requirements and guidelines are applicable at the 
time the property is released. Property subject to these criteria includes, but is not limited to 
sites identified by the Formerly Utilized Sites Remedial Action Program (FUSRAP) and the 
Surplus Facilities Management Program (SFMP). The topics covered are basic dose limits, 
guidelines and authorized limits for allowable levels of residual radioactive material, and 
control of the radioactive wastes and residues. This chapter does not apply to uranium mill 
tailings or to properties covered by mandatory legal requirements. 

2. IMPLEMENTATION. DOE elements shall develop plans and protocols for the 
implementation of this guidance. FUSRAP sites shall be identified, characterized, and 
designated, as such, for remedial action and certified for release. Information on 
applications of the guidelines and requirements presented herein, including procedures for 
deriving specific property guidelines for allowable levels of residual radioactive material from 
basic dose limits, is contained in DOE/CH 8901, “A Manual for Implementing Residual 
Radioactive Material Guidelines, A Supplement to the U.S. Department of Energy 
Guidelines for Residual Radioactive Material at FUSRAP and SFMP Sites,” June 1989. 

a. Residual Radioactive Material. This chapter provides guidance on radiation protection 
of the public and the environment from: 

(1) Residual concentrations of radionuclides in soil (for these purposes, soil is defined 
as unconsolidated earth material, including rubble and debris that might be present 
in earth material); 

(2) Concentrations of airborne radon decay products; 
(3) External gamma radiation;. 
(4) Surface contamination; and 
(5) Radionuclide concentrations in air or water resulting from or associated with any of 

the above. 

b. Basic Dose Limit. The basic dose limit for doses resulting from exposures to residual 
radioactive material is a prescribed standard from which limits for quantities that can be 
monitored and controlled are derived; it is specified in terms of the effective dose 
equivalent as defined in this Order. The basic dose limits are used for deriving 
guidelines for residual concentrations of radionuclides in soil. Guidelines for residual 
concentrations of thorium and radium in soil, concentrations of airborne radon decay 
products, allowable indoor external gamma radiation levels, and residual surface 
contamination concentrations are based on existing radiological protection standards 
(40 CFR Part .I 92; NRC Regulatory Guide 1.86 and subsequent NRC guidance on 
residual radioactive material). Derived guidelines or limits based on the basic dose 
limits for those quantities are used only when the guidelines provided in the existing 
standards are shown to be inappropriate. 
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c. Guideline. A guideline for residual radioactive material is a level of radioactive material 
that is acceptable for use of property without restrictions due to residual radioactive 
material. Guidelines for residual radioactive material presented herein are of two kinds, 
generic and specific. The basis for the guidelines is generally a presumed worst-case 
plausible-use scenario for the property. 

(1) Generic guidelines, independent of the property, are taken from existing radiation 
protection standards. Generic guideline values are presented in this chapter. 

(2) Specific property guidelines are derived from basic dose limits using specific 
property models and data. Procedures and data for deriving specific property 
guideline values are given by DOE/CH-8901. 

d. Authorized Limit. An authorized limit is a level of residual radioactive material that shall 
not be exceeded if the remedial action is to be considered completed and the property is 
to be released without restrictions on use due to residual radioactive material. 

(1) The authorized limits for a property witI include: 

(a) Limits for each radionuclide or group of radionuclides, as appropriate, associated 
with residual radioactive material in soil or in surface contamination of structures 
and equipment; 

(b) Limits for each radionuclide or group of radionuclides, as appropriate, in air or 
water; and 

(c) Were appropriate, a limit on external gamma radiation resulting from the 
residual material. 

(2) Under normal circumstances expected at most properties, authorized limits for 
residual radioactive material are set equal to, or below, guideline values. 
Exceptional conditions for which authorized limits might differ from guideline values 
are specified in paragraphs IV-5 and IV-7. 

(3) A property may be released without restrictions if residual radioactive material does 
not exceed the authorized limits or approved supplemental limits, as defined in 
paragraph lV.‘iTa, at the time remedial action is completed. DOE actions in regard to 
restrictions and controls on use of the property shall be governed by provisions in 
paragraph IV.7b. The applicable controls and restrictions are specified in paragraph 
IV.6 and IV.7.c. 

e. AlAPA Applications. The monitoring, cleanup, and control of residual radioactive 
material are subject to the ALARA policy of this Order. Applications of ALARA policy 
shall be documented and filed as a permanent record. 

3. BASIC DOSE LIMITS. 

a. Defining and Determining Dose Limits. The basic public dose limits for exposure to 
residual radioactive material, in addition to natural occurring “background” exposures, 
are 100 mrem (1 mSv) effective dose equivalent in a year, as specified in paragraph 
II.la. 
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b. Unusual Circumstances. If, under unusual circumstances, it is impracticable to meet the 
basic limit based on realistic exposure scenarios, the respective project and/or program 
office may, pursuant to paragraph ll.la(4), request from EH-1 for a specific authorization 
for a temporary dose limit higher than 100 mrem (I mSv), but not greater than 500 
mrem (5 mSv), in a year. Such unusual circumstances may include temporary 
conditions at a property scheduled for remedial action or following the remedial action. 
The ALARA process shall apply to the selection of temporary dose limits. 

4. GUIDELINES FOR RESIDUAL RADIOACTIVE MATERIAL. 

a. Residual Radionuclides in Soil. Generic guidelines for thorium and radium are specified 
below. Guidelines for residual concentrations of other radionuclides shall be derived 
from the basic dose limits by means of an environmental pathway analysis using specific 
property data where available. Procedures for these derivations are given in DOUCH- 
8901. Residual concentrations of radioactive material in soil are defined as those in 
excess of background concentrations aveiaged over an area of 100 m2. 

(1) Hot Soots. If the average concentration in an; surface or below-surface area less 
than or equal to 25 m2, exceeds the limit or guideline by a factor of (100/A)“.5, [where 
A is the area (in square meters) of the region in which concentrations are elevated], 
limits for “hot-spots” shall also be developed and applied. Procedures for calculating 
these hot-spot limits, which depend on the extent of the elevated local 
concentrations, are given in DOUCH-8901. In addition, reasonable efforts shall be 
made to remove any source of radionuclide that exceeds 30 times the appropriate 
limit for soil, irrespective of the average concentration in the soil. 

(2) Generic Guidelines. The generic guidelines for residual concentrations of Ra-226, 
Ra-228, Th-230, and Th-232 are: 

(a) 5 pCi/g, averaged over the first 15 cm of soil below the surface; and 
(b) 15 pCi/g, averaged over 15-cm-thick layers of soil more than 15 cm below the 

surface. 

(3) lnorowth and Mixtures. These guidelines take into account ingrowth of Ra-226 from 
Th-230 and of Ra-228 from Th-232, and assume secular equilibrium. If both Th-230 
and Ra-226 or both Th-232 and Ra-228 are present and not in secular equilibrium, 
the appropriate guideline is applied as a limit for the radionuclide with the higher 
concentration. If other mixtures of radionuclides occur, the concentrations of 
individual radionuclides shall be reduced so that either the dose for the mixtures will 
not exceed the basic dose limit or the sum of the ratios of the soil concentration of 
each radionuclide to the allowable limit for that radionuclide will not exceed 1. 
Explicit formulas for calculating residual concentration guidelines for mixtures are 
given in ‘DOE/CH:8901. 

b. Airborne Radon Decav Products. Generic guidelines for concentrations of airborne 
radon decay products shall apply to existing occupied or habitable structures on private 
property that are intended for release without restriction; structures that will be 
demolished or buried are excluded. The applicable generic guideline (40 CFR Part 192) 
is: In any occupied or habitable building, the objective of remedial action shall be, and a 
reasonable effort shall be made to achieve, an annual average (or equivalent) radon 
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decay product concentration (including background) not to exceed 0.02 WL. [A working 
level (WL) is any combination of short-lived radon decay products in 1 L of air that will 
result in the ultimate emission of 1.3 x IO5 MeV of potential alpha energy.] In any case, 
the radon decay product concentration (including background) shall not exceed 0.03 
WL. Remedial actions by DOE are not required in order to comply with this guideline 
when there is reasonable assurance that residual radioactive material is not the source 
of the radon concentration. 

c, External Gamma Radiation. The average level of gamma radiation inside a building or 
habitable structure on a site to be released without restrictions shall not exceed the 
background level by more than 20 pR/h and shall comply with the basic dose limit when 
an “appropriate-use” scenario is considered. This requirement shall not necessarily 
apply to structures scheduled for demolition or to buried foundations. External gamma 
radiation levels on open lands shall also comply with the basic limit and the ALARA 
process, considering appropriate-use scenarios for the area. 

d. Surface Contamination. The generic surface contamination guidelines provided in 
Figure IV-l are applicable to existing structures and equipment. These guidelines are 
generally consistent with standards of the NRC (NRC 1982) and functionally equivalent 
to Section 4, “Decontamination for Release for Unrestricted Use,” of Regulatory Guide 
1.86, but apply to nonreactor facilities. These limits apply to both interior equipment and 
building components that. are potentially salvageable or recoverable scrap. If a building 
is demolished, the guidelines in paragraph IV.6a are applicable to the resulting 
contamination in the ground. 

e. Residual Radionuclides in Air and Water. Residual concentrations of radionuclides in air 
and water shall be controlled to the required levels shown in paragraph Il.la and as 
required by other applicable Federal and/or State laws. 

5. AUTHORIZED LIMITS FOR RESIDUAL RADIOACTIVE MATERIAL., 

a. Establishment of Authorized Limits. The authorized limits for each property shall be set 
equal to the generic or derived guidelines unless it can be established, on the basis of 
specific property data (including health, safety, practical, programmatic and 
socioeconomic considerations), that the guidelines are not appropriate for use at the 
specific property. The authorized limits shall be established to (1) provide that, at a 
minimum, the basic dose limits of in paragraph IV.3, will not be exceeded under the 
“worst-case” or “plausible-use” scenarios, consistent with the procedures and guidance 
provided in DOEKH-8901, or (2) be consistent with applicable generic guidelines. The 
authorized limits shall be consistent with limits and guidelines established by other 
applicable Federal and State laws. The authorized limits are developed through the 
project offices in the field and are approved by the Headquarters Program Office. 
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Fiqure IV-I 

Surface Contamination Guidelines 

Radionuclides z 

Transuranics, i-l 25, l-129, Ra-226, 
AC-227, Ra-228, Th-228, Th-230, 
Pa-231 

Th-Natural, Sr-90, I-126, I-1 31, I-1 33, 
Ra-223, Ra-224, U-232, Th-232 

U-Natural, U-235, U-238, and 
associated decay product, alpha 
emitters 

Beta-gamma emitters(radionuclides 
with decay modes other than alpha 
emission or spontaneous fission) 
except Sr-90 and others noted 
ab0ve.l 

Allowable Total Residual Surface Contamination 

Averag& 
(dpm/l 00 cm’+ 

MaximumG Removable 

DCCCD\ PcccD\ren - 
100* 300* 20* 

1,000 3,000 200 

5,000 15,000 1,000 

5,000 15,000 1,000 

1 As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive 
material as determined by correcting the counts per minute measured by an appropriate detector for 
background, efficiency, and geometric factors associated with the instrumentation. 

2 Where surface contamination by both alpha- and beta-gamma-emitting radionuclides exists, the limits 
established for alpha- and beta-gamma-emitting radionuclides should apply independently. 

2 Measurements of average contamination should not be averaged over an area of more than 1 m2. For 
objects of less surface area, the average should be derived for each such object. 

4 The average and maximum dose rates associated with surface contamination resulting from beta- 
gamma emitters should not exceed 0.2 mradlh and 1.0 mrad/h, respectively, at 1 cm. 

2 The maximum contamination level applies to an area of not more than 100 cm’. 

6 The amount of removable material per 100 cm2 of surface area should be determined by wiping an area 
of that size with dry filter or soft absorbent paper, applying moderate pressure, and measuring the amount 
of radioactive material on the wiping with an appropriate instrument of known efficiency. When retiovable 
contamination on objects of surface area less than 100 cm2 is determined, the activity per unit area should 
be based on the actual area and the entire surface should be wiped. It is not necessary to use wiping 
techniques to measure removable contamination levels if direct scan surveys indicate that the total 
residual surface contamin?tion levels are within the limits for removable contamination. 

z This category of radionuclides includes mixed fission products, including the Sr-90 which is present in 
them. It does not apply to Sr-90 which has been separated from the other fission products or mixtures 
where the Sr-90 has been enriched. 

“Because no values are presented in this order, FUSRAP uses the values shown based on “DOE 
Guidelines for Residual Radioactive Materials at FUSRAP and Remote SFMP Sites, ” Revision 2, 
March I987 (CCNO46176). 
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b. Application of Authorized Limits. Remedial action shall not be considered complete until 
the residual radioactive material levels comply with the authorized limits, except as 
authorized pursuant to paragraph IV.7 for special situations where the supplemental 
limits and exceptions should be considered and it is demonstrated that it is not 
appropriate to decontaminate the area to the authorized limit or guideline value. 

6. CONTROL OF RESIDUAL RADIOACTIVE MATERIAL. Residual radioactive material 
above the guidelines shall be managed in accordance with Chapter II and the following 
requirements. 

a. Onerational and Control Reauirements. The operational and control requirements 
specified in the following Orders shall apply to interim storage, interim management, and 
long-term management. 

(1) DOE 5000.36, Occurrence Reporting and Processing of Operations 
Information 

(2) DOE 5440.1 E, National Environmental Policy Act Compliance 
Program 

(3) DOE 5486.4, Environmental Protection, Safety, and Health 
Protection Standards 

(4) DOE 5482.16, Environmental, Safety, and Health Appraisal 
Program 

(5) DOE 5483.1A, Occupational Safety and Health Program for DOE Employees at 
Government-Owned, Contractor-Operated Facilities 

(6) DOE 5484.1, Environmental Protection, Safety, and Health Protection Information 
Reporting Requirements 

(7) DOE 58202A, Radioactive Waste Management. 

b. Interim Storaae. 

(1) Control and stabilization features shall be designed to provide, to the extent 
reasonably achievable, an effective life of 50 years with a minimum life of at least 25 
years. 

(2) Controls shall be designed such that Rn-222 concentrations in the atmosphere 
above facility surfaces or openings in addition to background levels, will not exceed: 

(a) 100 pCi/L at any given point; 
(b) An annual average concentration of 30 pCi/L over the facility site; and 
(c) An annual average concentration of 3 pCi/L at or above any location outside the 

facility site. 
(d) Flux rates fromthe storage of radon producing wastes shall not exceed 20 

pCi/sq.m-sec., as required by 40 CFR Part 61. 

(3) Controls shall be designed such that concentrations of radionuclides in the 
groundwater and quantities of residual radioactive material will not exceed applicable 
Federal or State standards. 
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(4) Access to a property and use of onsite material contaminated by residual radioactive 
material should be controlled through appropriate administrative and physical 
controls such as those described in 40 CFR Part 192. These control features should 
be designed to provide, to the extent reasonable, an effective life of at least 25 
years. 

c. Interim Manaoement. 

(1) A property may be maintained under an interim management arrangement when the 
residual radioactive material exceeds guideline values if the residual radioactive 
material is in inaccessible locations and would be unreasonably costly to remove 
provided that administrative controls are established by the responsible authority 
(Federal, State, or local) to protect members of the public and that such controls are 
approved by the appropriate Program Secretarial Officer. 

(2) The administrative controls include but are not limited to periodic monitoring as 
appropriate; appropriate shielding; physical barriers to prevent access; and 
appropriate radiological safety measures during maintenance, renovation, 
demolition, or other activities that might disturb the residual radioactive material or 
cause it to migrate. 

(3) The owner of the property should be responsible for implementing the administrative 
controls and the cognizant Federal, State, or local authorities should be responsible 
for enforcing them. 

d. Long-Term Mananement. 

. (1) Uranium. Thorium. and Their Decav Products. 

(a) Control and stabilization features shall be designed to provide, to the extent 
reasonably achievable, .an effective life of 1,000 years with a minimum life of at 
least 200 years. 

(b) Control and stabilization features shall be designed to limit Rn-222 emanation to 
the atmosphere from the wastes to less than an annual average release rate of 
20 pCi/m2/s and prevent increases in the annual average Rn-222 concentration 
at or above any location outside the boundary of the contaminated area by more 
than 0.5 pCi/L. Field verification of emanation rates shall be in accordance with 
the requirements of 40 CFR Part 61. 

(c) Before any potentially biodegradable contaminated wastes are placed in a long- 
term management facility; such wastes shall be properly conditioned so that the 
generation and escape of biogenic gases will not cause the requirement in 
paragraph IV.Gd(l)(b) to be exceeded and that biodegradation within the facility 
will not result in premature structural failure in violation of the requirements in 
paragraph IV.Gd(l)(a). 

(d) Ground water shall be protected in accordance with legally applicable Federal 
and State standards. 
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(e) Access to a property and use of onsite material contaminated by residual 
radioactive material should be controlled through appropriate administrative and 
physical controls such as those described in 40 CFR Part 192. These controls 
should be designed to be effective to the extent reasonable for at least 200 
years. 

(2) Other Radionuclides. Long-term management of other radionuclides shall be in 
accordance with Chapters II, III, and IV of DOE 5820.2A, as applicable. 

SUPPLEMENTAL LIMITS AND EXCEPTIONS. If special specific property circumstances 
indicate that the guidelines or authorized limits established for a given property are not 
appropriate for any portion of that property, then the DOE Field Office Manager may 
request, through the Program Office, that supplemental limits or an exception be applied. 
The responsible DOE Field Office Manager shall document the decision that the subject 
guidelines or authorized limits are not appropriate and that the alternative action selected 
will provide adequate protection, giving due consideration to health and safety, the 
environment, costs, and public policy considerations. *The DOE Field Office Manager shall 
obtain approval for Specific supplemental limits or exceptions from Headquarters as 
specified in paragraph IV.5, and shall provide to the Headquarters Program Office those 
materials required by Headquarters for the justification as specified in this paragraph and in 
the FUSRAP and SFMP protocols and Wbsequent’guidance documents. The DOE Field 
Office Manager shall also be responsible for coordination with the State and local 
government regarding the limits or exceptions and associated restrictions as appropriate. In 
the case of exceptions, the DOE Field Office Manager shall be responsible for coordinating 
with the State and/or local governments to ensure the adequacy of restrictions or conditions 
of release and that mechanisms are in place for their enforcement. 

a. Supplemental Limits. Any supplemental limits shall achieve the basic dose limits set 
forth in Chapter II of this Order for both current and potential unrestricted uses of a 
property. Supplemental limits may be applied to any portion of a property if, on the 
basis of a specific property analysis, it is demonstrated that 

(1) Certain aspects of the property were not considered in the development of the 
established authorized limits for that property; and 

(2) As a result of these certain aspects, the established limits either do not provide 
adequate protection or are unnecessarily restrictive and costly. 

b. Exceptions to the authorized limits defined for a property may be applied to any portion 
of the property when it is established that the authorized limits cannot reasonably be 
achieved and that restrictions on use of the property are necessary. It shall be 
demonstrated that the exception is justified and that the restrictions will protect members 
of the public within the basic dose limits of this Order and will comply with the 
requirements for control of residual radioactive material as set forth in paragraph IV.6. 

c. Justification for Suoolemental Limits and Exceptions. The need for supplemental limits 
and exceptions shall be documented by the DOE Field Office on a case-by-case basis 
using specific property data. Every reasonable effort should be made to minimize the 
use of supplemental limits and exceptions. Examples of specific situations that warrant 
DOE use of supplemental standards and exceptions are: 
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(1) Where remedial action would pose a clear and present risk of injury to workers or 
members of the public, notwithstanding reasonable measures to avoid or reduce 
risk. 

(2) Where remedial action, even after all reasonable mitigative measures have been 
taken, would produce environmental harm that is clearly excessive compared to the 
health benefits to persons living on or near affected properties, now or in the future. 
A clear excess of environmental harm is harm that is long-term, manifest, and 
grossly disproportionate to health benefits that may reasonably be anticipated. 

(3) Where it is determined that the scenarios or assumptions used to establish the 
authorized limits do not apply to the property or portion of the property identified, or 
where more appropriate scenarios or assumptions indicate that other limits are 
applicable or appropriate for protection of the public and the environment. 

(4) Where the cost of remedial action for contaminated soil is unreasonably high relative 
to long-term benefits and where the residual material does not pose a clear present 
or future risk after taking necessary control measure. The likelihood that buildings . 
will be erected or that people will spend long periods of time at such a property 
should be considered in evaluating this risk. Remedial action will generally not be 
necessary where only minor quantities of residual radioactive material are involved 
or where residual radioactive material occurs in an inaccessible location at which 
specific property factors limit its hazard and from which it is difficult or costly to 
remove. Examples include residual radioactive material under hard-surfaced public 
roads and sidewalks, around public sewer lines, or in fence-post foundations. A 
specific property analysis shall be provided to establish that the residual radioactive 
material would not cause an individual to receive a radiation dose in excess of the 
basic dose limits stated in paragraph IV.3, and a statement specifying the level of 
residual radioactive material shall be provided to the appropriate State and/or local 
agencies for appropriate action, e.g., for inclusion in local land records. 

(5) Where there is no feasible remedial action. 

8. SOURCES. 

a. Basic Dose Limits. Dosimetry model and dose limits are defined in Chapter II of this 
Order. 

b. Generic Guidelines for Residual Radioactive Material. Residual concentrations of 
radium and thorium in soil are defined in 40 CFR Part 192. Airborne radon decay 
products are also defined in 40 CFR Part 192, as are guidelines for external gamma 
radiation. The surface contamination definition is adapted from NRC (1982). 

c. Control of Radioactive Wastes and Residues. Interim storage is guided by this Order 
and DOE 58202A. Long-term management is guided by this Order, 40 CFR Part 192, 
and DOE 58202A. 
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DESCRIPTION OF THE FORMERLY UTILIZED 
SITES REMEDIAL ACTION PROGRAM* 

1.0 Introduction 

The background and the results to date of the Department of Energy program to 
identify and evaluate the radiological conditions at sites formerly utilized by the 
Corps of Engineers’ Manhattan Engineer District (MED) and the U.S. Atomic Energy 
Commission (AEC) are summarized in section 2.0. The sites of concern were 
federally, privately, and institutionally owned and were used primarily for research, 
processing, and storage of uranium and thorium ores, concentrates, or residues. Some 
sites were subsquentIy released for other purposes without radiological restriction. 
Surveys have been conducted since 1974 to document radiological conditions at such 
sites. Based on radiological surveys, sites are identified in this document that require, 
or are projected to require, remedial action to remove potential restrictions on the use 
of the property due to the presence of residual low-level radioactive contamination. 
Specific recommendations for each site will result from more detailed environmental 
and engineering surveys to be conducted at those sites and, if necessary, an 
environmental impact assessment or environmental impact statement will be prepared. 
Section 3.0 describes the current standards and guidelines now being used to 
conduct remedial actions. Current authority of the U.S. Department of Energy (DOE) 
to proceed with remtdial actions and the new authority required are summarized in 
section 4.0. A plan to implement the Formerly Utilized Sites Remedial- Action 
Program (FUSRAP) in accordance with the new authority is presented in section 5.0, 
including the objectives, scope, general approach, and a summary schedule. Key issues 
affecting schedule and cost are discussed in section 6.0. 

2.0 Background 

Historica) Records Review L-, 

The original program for the development and use of atomic energy, established under 
the MED and later continued by the AEC, involved the development of technology and 
the production of nuclear materials for national defense and security. The program 
was conducted under very stringent security restrictions and, at contract termination 

. of the MED/AEC activities, the sites involved were decontaminated according to the 
health and safety criteria and guidelines then in use and applied on a site-specific * 
basis. However, radiological criteria for releasing these sites for unrestricted use 
have changed and *some criteria are still being developed. Therefore, to define the 
radiological condltron of these sites in light of the changing environmental criteria and 
standards, a records search was begun in 1974. 

In many instances, documentation of the MED/AEC activities at these sites was 
destroyed in compliance with Government Records Management practices. Many of 
the radiological records covering the extent of cleanup actions are incomplete. Also, 
many of the sites have changed ownership and are presently used for other purposes. 
In some cases, buildings have been madified or the earlier MED/AEC facilities no 
longer exist. 

*Much of the information presented in this document was extracted from a draft of HA 
Background Report for the Formerly Utilized MED/AEC Sites Rem&al Action 
Program,” prepared for the Environmental Control TechnoJogy Division, Assistant 
Secretary for Environment, U.S. Department of Energy, by the Aerospace Corporation, 
March 1980. 



were more than 10 contractors and several hundred subcontractors involved in the 
production, research, and developmknt, operations. These contractors induded indus 
trial concerns, universities, and other scientific organizations. In contrast to the 
highly centralized operation of the MED, the AEC decentralized and established five 
major centers of operation (New York City, New York; Santa Fe, New Mexico; Oak 
Ridge, Tennessee; Hanford, Washington; and Chicago, Illinois). The AEC continued the 
MED practice of contracting with industrial concerns and academic institutions to 
perform the actual operations. 

The most readily available murce of historical information on the early activities of 
the MED/AEC is A History of the United States Atomic Energy Commission, Volume 
I - The New World and Volume II - Forging the Atomic Shield. A synopsis of the 
procurement, storage, and processing of the raw materials containing uranium is 
presented here to give the reader a general overview of the MED/AEC activities. 

Uranium Procurement. The MED relied on three sources of uranium during the war 
years. About two-thirds came from mines in the Belgian Congo, slightly more than 
one-sixth from mines near Great Bear Lake in Canada, and the remainder from 
American ores, which in reality were tailings from vanadium refinery operations. 

African Sources. At the beginning of the,nuclear program in the late 1930s and early 
194Os, it was determined that, while there were significant quantities of uranium ore 
avajlable in Czechoslovakia and Canada, the most important sources, by far, were in 
the mines of the Belgian Congo. The supplies of ore in the United States were not 
considered extensive and, with the growing interest in uranium, Germany ceased all 
s&s of the Czechoslovakian ores. As a result of this, plus the German takeover of 
Belgium and the increased German activity in Africa, the United States, Great Britian, 
and Canada made an all-out effort to obtain as much of the Belgian Congo ore 
(pitchblende) as quickly as possible to guarantee adequate supplies of uranium for the 
war period. Through activities that began in September 1942, the United States was 
able to purchase aJJ of the above-ground supplies of uranium ore from the Belgian 
Congo. This included 1,200 tons of ore (65 percent uranium) from African Metals’ 
predecessor, Union Miniere, that had been imported to the United States in 1940 and 
stored in the Archer-Daniels Midland Company warehouse, Port Richmond, Staten 
Island, New York, and .some 3,000 tons of similar ore still in the Congo. By the end of 
1944, the U.S. Army had received approximately 3,700 tons of Congo ore.* The 
amount of ore being received far exceeded the processing capacity in North America 
at that time, and, the ores had to be stored. The MED used three primary storage 
areas: Seneca Ordnance Depot, Romulus, New York; Clinton Engineer Works (now Oak 
Ridge National Laboratory), Clinton, Tennesssee; 
Sampling Plant), Middlesex, New Jersey. 

and Perry Warehouse (Middlesex 
The Perry Warehouse also became a 

sampling, weighing, and assaying facility. - \ 

The MED contracts with African Metals, Inc., involved only the ricovcrable uranium 
oxide (U 0 blade oxide**) in the ore. 
residue c?r !a* ’ 

African Metals maintained ownership of tht 
rlrngs that contained radium and other precious metals. As a test.&, it 

was necessary for the MED to establish weighing and assaying operations. Initially, 
the weighing and assaying were performed at contractor facilities; however, in 
November 1943, the MED set up a separate sampling program at the Perry Warehouse. 

*By the end of 1946, MED had contracted for approximately 3,800 tons of U 0 from 
over 29,000 tons of’ African ore containing from 5 to 65 percent uranium oxid cs . 

. 

**The various steps of the uranium recovery and refining process produced various 
cosrcentrations and compounds of uranium oxide, which were generally referred to by 
their color and chemical state. 



. . 
for processing. A portion of the 50-percent slime tailings were sold to the government 
and processed at the Uravan facihty. By’the end of 1944, domestic ore production had 
yielded less than 800 tons of uranium oxide, and, by the end of 1946, over 1,300 tons of 
uranium oxide had been produced in various concentrations from the domestic sources. 

Uranium Processing Operations and End Use. The initial refining operations consisted 
of mechanica) grinding and crushing of the arcs to a sandy material. Acid was used to 
dissolve and, hence, extract the uranium. The acid extract was treated with other 
chemicals to precjpitate the majority of impurities, and the product was further 
treated to precjpitate the uranium. A final roasting and drying operation produced a 
black oxide (U308) or sodium diuranate (Na2U20,) concentrate. 

During World War II, the ores were refined to black oxides at the facilities of Ljnde’ 
and Eldorado. Vitro (at Canonsburg) refined the ores to produce sodium diuranate. 
Following the war, Mallinckrodt Chemical Co., inc., also produced black oxide at its 
facilities in St. Louis, Missouri, and later at the AEC Weldon Spring Chemical Plant. 

Black oxide and sodium diuranate were further refined to orange oxide (UO ) at the 
Mallinckrodt Chemical Company plant, St. Louis, Missouri, and by E.I. du%ont de 

- Nemours and Company, Deepwater, New Jersey. 

L 
. 

At the du Pont plant,‘brown oxide (UO ) was made from black oxide and from uranium 
peroxide (UO 2H 0) obtained from u anium scrap processing. About one-half of the 3 
du Pont output 4 &as from scrap and by-product material. Brown oxide was also 
produced by Harshaw Chemical Company (Cleveland, Ohio), Linde, and Mallinckrodt. 
Brown and orange oxide were in turn refined into green salt (UF4) by du Pont, 
Harshaw, Mallinckrodt, and Linde.* 

iiarshaw made uranium hexafluoride for the thermal diffusjon and gaseous diffusion 
uranium-235 separation projects. The green salt was used mainly in metal 
manufacturing by du Pont; Mallinckrodt; Iowa State College (now University), Ames, 
Iowa; Westinghouse, Bloomfield, New Jersey; Brush Laboratories, Cleveland, Ohio; and 
Electromet, Niagara Falls, New York. Scrap metal recovery operations were 
conducted at Metal Hydrides, Inc., Beverly, Massachusetts, and Iowa State College, 

. 

Uranium metals in the form of powder were also produced directly from uranium 
oxjdes instead of green salt by Metal Hydrides. The metals manufactured by these 
various companies were then shipped to the Hanford Site at Richland, Washington, for 
use in plutonium production; The plutonium produced at Hanford was then shipped to 
Los Alamos for use in the weapons development program. , 

Quality control of various processes in the ore/metal production chain was performed 
by the University of Chicago, Metallurgy Laboratory, Chicago, Illinois; Princeton 
University, Princeton, New Jersey; Massachusetts Institute of Technology, Cambridge, 
Massachusetts; and the National Bureau of Standards, Washington, D.C. 

*Followinn the war and after the construction of the Weldon Spring Chemical Plant, 
much of tke AEC uranium-conversion operations were centralized &I transferred to 
Weldon Spring under Mallinckrodt and the Feed Materials Processing Center at 
Fern&d, Ohio, under the Nati0na.l Lead Company of Ohio. The latter is currently the 
center for uranium-conversion .opcrations. 
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l Surf ace Contamination 

“Guidelines for Decontamination of Facilities and Equipment Prior to 
Release for Unrestricted Use or Termination of Licenses for By-product, 
Source or special Nuclear Material,” by the USNRC, November 1976. 

The NRC Decontamination Guidelines present alpha and beta-gamma 
limits for surface contamination for both fixed and transferable COT)- 
tamination, dependent on the mixture of nuclides present. 

0 Radon Daughter Products and External Gamma Radiation Exposure 

A regulation based on the Surgeon General’s Guidelines, “Grand Junction 
Remedial Action Criteria,” 41FR56, 777-56, 778, December 30, 1976. 

In 1972, Congress passed P.L. 92-314 that provided remedial action in 
the community of Grand Junction, Colorado. Regulations implementing 
that law were issued by the AEC, then ERDA, as lOCFR712. P.L. 92-314 
was later extended by P.L. 95-236. 

In all cases, the most restrictive guideline (that for schools or dwellings) 
has been used. However, it should be noted that on several of the sites 
where the contamination is associated with an industrial building rather . 
than with the soil, little likelihood exists of the site being used for these 
more restrictive purposes. 

0 Air and Water Concentrations 

lOCFR20, Appendix 8, Table II presents, by nudide, concentration limits 
in both water and air for the general public. The vaJue of the most 
restrjctive form, either soluble or insoluble, has been used. 

The EPA has proposed regulations for private uranium mill tailing sites: 40CFR192, 
“Interim Cleanup Standards” and “Final Cleanup Standards for Inactive ilranjum Mill 
Tailing Sites,” 45FR27366. These standards cover deanup of open lands and 
contaminated buildings associated with these sites. 

4.0 Legislative Authority 

Current Authority . 

Pursuant to the First War Powers Act of 1941 and the Atomic Energy Acts of 1946 and 
1954, as amended the MED and its successor, the AEC, conducted during the 1940s and 
1950s a program involving research, development, processing, and production of 
uranium and thorium. This program also indud the storage of radioactive ores and 
processing residues, e.g., mill tailings. Virtually aJJ of this work was performed by 
prjvate contractors for the government on land that was either federally, privately, or 
institutionally owned. .. 

Due to the urgency and magnitude of the early nudear materials programs and the 
limit& &nowJ;edge available regarding the radioactive characteristics of uranium ore 
and residual material from its processing, many of these sites became contaminated 
with radioactivity as a result O! work done for the government. 

. 
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Existing statutory authority has been reviewed by the DOE, in addition to all available 
contract, property records and other files, to determine the extent to which the DOE 
could exercise its existing authority under the Atomic Energy Act of 1954, as 
amended, to perform remedial action work under the FUSRAP program. As part of 
this study, consideration was given to the extent to which the MED and the AEC would 
have been contractually responsible for the costs of decontamination, and whether the 
contractors and/or property transferees involved recognized the presence of the 
contamination when they closed out their contracts with the United States 
Government. This review has shown that authorization exists for remedial action at 
10 sites. - 

Unlike the uranium‘;;;ill tailings sites, none of the FUSRAP facilities were at any time 
licensed for conducting the MED/AEC activities because many were either in 
operation before licensing requirements were established or were excluded from the 
licensing requirements pursuant to Section 110 of the Atomic Energy Act of 1954, as 
amended. Three sites, Cilman Hall at the University of California, Berkeley, 
California; Linde Air Products at Tonawanda, New York; and the University of 
Chicago, are currently licensed under the NRC ox the Agreement State provisions of 

. the Atomic Eneru Act of 1954, as amended, and are excluded from the FUSRAP 
remedial action because the NRC or the Agreement State has sufficient licensing 
aut$dty health and safety. 
._ A .’ . ..a 

--. 

i- 
-. Legislative authority wifi be required to clarify the DOE% authority for remedial 

actiooat FUSRAP sites discussed in this report and for the location and : 
acquisition of disposal sites. I . 

The EPA is responsible for establishing radiological standards of general applicability 
for properties released for unrestricted use; the NRC has responsibility for 
establishing criteria and standards for restricted use sites that would be licensed. The . 
NRC criteria would be basically modeled after IOCFRBO Appendix A, proposed 
regulations for licensed active uranium mill tailings sites. 

New Authority Needed 

Broader authority Js needed to conduct remedial action at the formerly utilized 
MED/AEC sites that are determined by established criteria to pose a potential threat 
to the public or to the environment because of their radiological contamination. The 
new authority should include any location where the MED or the AEC activities 
resulted in residual contamination exceeding established standards, including 
associated properties that became contaminated from these activities. Sites that are 
licensed by the NRC or by an Agreement State under Sectio’n 274 of the Atomic 
Energy Act of 1954, as amended, should be excluded from the authoriration. 

-e 
The authority wouJd not indude sites currently owned or leased by the DOE since no 
darification of authority is needed for these sites. However, new authority is needed 
for the DOE to perform remedial actions at three properties that were formerly owned 
or leased by the Federa) Government. These properties* were transferred to the 
Present owners by quitclaim deeds or other documents under which the present owners 
released the Federal government from all responsibility for claims relating to the 
presence of the residual radioactive material. These sites are being included in the 
scope of the FUSRAP in order to expedite deanup and to provide for the long-term 

: 
. 

*St. Louis Airport storage site, PaJos Park Forest Preserve, and AshJand OJJ Company. 
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5.0 FUSRAP Program Description 

Objectives of Remedial Action 

The objectives of the FUSRAP are to: 

0 Identify former MED/AEC sites 
a Characterize their radiological condition 
0 Decontaminate sites as required and pursuant to authorization and 

appropriation by Congress 
0 Develop acceptable disposal and stabilization sites in consultation with 

the affected states, and ultimately 
0 Certify the acceptability of the sites for future use. 

The effort to accomplish the first two of these objectives has been initiated. The 
authority sought under the legislation proposed by the DOE is necessary in most cases 
to accomplish the remaining objectives. 

Scope and Problem Definition 

The scope of the FUSRAP program is confined to those MED/A’EC sites that were 
formerly under contract to, or owned by, the government and were involved in the 
handling, processing, and storage of radioactive materials. The materials processed 
consisted primarily of pitchbJende and carnotite ores, and other materials from which 
uranium and thorium were recovered as products. The products of the processing 
included uranium and thorium metals and compounds. Waste by-products. were also 
produced that generally contained low levels of radioactivity due to residual quantities 
of uranium, thorium, and their radioactive decay products. 
contaminants have migrated offsite. 

In some cases, these 
Radium contamination is a major concern 

because it decays to a radioactive gas, radon, that diffuses into the air and can be 
inhaled. Furthermore, the radon decays to radioactive solid materials that can also be 
inhaled or ingested. 

Also included in the sites discussed in this report are Pales Park, Illinois, where the 
remains of two research reactors are buried; Chupadera Mesa, New Mexico, which is 
near the location of the Trinity atom bomb test; and two other sites at Los Alamos, 
New Mexico, involved in the nuclear weapons development program. At the Pales 
Park site, the primary contaminant of concern appears to be tritium. At the sites 
involved in weapons development, plutonium and other nuclides such as uranium-235 
and strontjum-90 are of concern. 

. 
Approach to Remedial Action 

Consistent with the objectives of the FUSRAP, sites are being identified by searching 
through the MED/AEC records and by publishing. press releases asking for public 
assistance jn identifying the sites. After a site has been identified, it is assigned to 
one of the DOE national laboratories whose responsibility is to assess the site% 
radiofogical condition. This is accomplished by performing a records search, reviewing 
old radiological survey documents, and Performing radiological surveys as required. A 
series of engineering studies and environmental reports, including those prescribed by 
the National Environmental Policy Act (NEPA), will be prepared to evaluate remedial 
action alternatives; After the.evaluation of the alternatives, appropriate measures 
(remedial actio& will be selcctcd and implemented, and the resulting contaminated 
wastes will be disposed of in a manner that .ensures public safety and compliance with 
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. Upon public release of the report,. or before, meetings will be held with aff tcted 
property owners and concerned agencies to explain the results of the survey and the 
future DOE plans for action. Press releases will also be used to inform the public and 
provide an accurate basis for understanding the results of the radiological survey, 

Step Za, Determine the Need for Remedial Action - The radiological status 
report will be reviewed and will provide the basis for a determination by the DOE as to 
whether remedial action is required to remove or reduce residual radioactive materials 
to levels that conform to the applicable EPA, NRC, or DOE standards, in&ding those 
to be developed pursuant to the proposed legislation. This determination will be 
performed by the ASEV and provided to the ASNE, who will be responsible for 
accomplishing the remedial action. 

Step 3, Initiate Scoping - The purpose of this step is to begin the process of 
identifying the specific alternative remedial actions to be examined and, as appro- 
priate, the candidate disposal sites. This step will involve interactions with the 
affected state and local authorities, the EPA, the NRC, and other appropriate 
agencies. The principle issues to be examined will be identified, and the responsibili- 
ties, schedule, and appropriate interfaces for conducting the necessary studies will be 
agreed upon. A key output is for the state to identify candidate disposal sites for 
subsequent study during the engineering and environmental evaluation. To obtain this 
information, the DOE would work with the states and support screening studies. Two 
disposal options will generally be evaluated: a permanent disposal site within the state 
where the wastes are generated, and a regional disposal site for remedial action 
wastes from states within the region. Regional sites that could satisfy the needs of 
several states is a preferred option to minimize the number of disposal sites. 

Step 3a, Engineering Evaluation - Engineering evaluations will be required only 
for those sites for which radioactivity is found to exceed ‘the established health and 
safety guidelines (e.g., see section 3.0) and/or the standards to be developed. The 
engineering evaluation will include assessment of existing conditions for the site as 
well as surrounding properties. The scope of the effort will include the following: 

0 
0 
0 

0 

0 

0 

0 

0 

Verification of property ownership 
Preparation of descriptive maps and site plans 
Analysis of radiological surveys to determine decontamination require- 
ments and identify and collect any supplemental data needed for a sound 
engineering evaluation of remedial action options 
Performance of an engineering assessment of the decontamination or 
demolition of structures 
Engineering evaluation of removal, transport, interim storage, and 
permanent disposal options for contaminated soil, structures, debris, and 
other materials 
Evaluation of suitable means of stabilizing residual radioactivity, where 
appropriate, including investigation of pertinent aspects of site geology, 
hydrology, and meteorology 
Analysis of alternative rem&M action options including preliminary 
project plans for the remedial action and disposal sites, specifications, 
and cost estimates 
Preparation of summuy reports. 

Step 3b, Environmental Analysis - The objective of the environmental analysis 
is to provide an environmental evaluation of the remedial action options covered by 
the engineering evaluation. The analysis will discuss the environmental impacts of the 



Step 5b, NEPA Process for Remedial Action - Offsite Disposal Options - In this 
step, the MED/AEC site and the candidate disposal sites that were identified in Step 3 
by the affected state in consultation with the DOE, will be evaluated in parallel 
through the NEPA process to provide the basis for selecting the disposal site. The 
NEPA process will be conducted as outlin.ed in the CEQ NEPA Regulations (Step 5a). 
As noted in Figure 1 and discussed below, the NRC licensing process will be initiated 
in parallel with this step. 

Step 5c, Selected Remedial Action - At the conclusion of the NEPA process for 
both onsite remtdial action or offsite disposal,’ the DOE will issue a Record of 
Decision announcing the selected remedial a&ion and ,a decision as to how the 
radioactive materials will be permanently diposed. 

The selection of the disposal site option will take into consideration the preliminary 
NRC licensing evaluation of the site, as appropriate. 

Step 6, Remedial Action Engineering Plan - An engineering plan for the 
proposed action will be prepared, containing detailed plans and specifications for 
implementation of the selected remedial action alternative including, as appropriate, 
at the disposal site. The engineering plan will present detailed cost estimates, work 
plans, and schedules that define the engineering aspects of the remedial action and 
will be used to contract for the remedial action. 

During this step, a license application for either stabilizing onsite or for offsite 
disposal will be prepared and submitted to the NRC. 

Step 7, Implement Remedial Action and MonitorinK - The remedial action 
contractor will conduct the action in accordance with the contract and as outlined in 
the engineering plan. Part of this step, where appropriate, will be the preparation of a 
disposal site. It Will also include initiation of the operation, surveillance, and/or 
maintenance step that will continue as long as the site is used as a repository for these 
wastes. Independent monitoring by the DOE-ASEV will be conducted during the 
remedial action, and periodic status reports will be prepared. 

Step 8, Certify Site Condition - During and upon completion of the remedial 
action, radiological surveys will be performed by the DOE-ASEV to verify the 
effectjveness of the remedial action, and the radiological condition of the site 
requiring remedial action will be documented. Xf the surveys verify that the levels of 
.resjduaj radioactive materials meet the established standards for unrestricted use, the 
sjte wjjj be released for use without restrictions. If the surveys do not verify that the 
resjdual radioactivity meets the levels within the standards for*unrestricted use, then 
further remedial action measures will be prescribed. 

ho assure control and enforcement of restrictions on 9tabilized*~ sites, ownership by 
the Federal Government or the state will be required and the sites will be licensed by 
the NRC or the state. Disposal sites will be treated in a similar fashion. Such 
controls may permit some beneficial land use, such as making the area into a park 
where no permanent structures may be constructed, or possibly continuing the use of 
the site for other regulated nuclear activities. In any case, upon ‘completion of the 
remedial action, a final report will be prepared documenting the entire remedial 
action effort and the radiological .condition of the site. The final report will alto note 
the quantity of material removed from the site and its disposition. ‘The final report 
and &J supporting documentation will be stored in permanent Federal Government 
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Table 1 

MED/AEC SITES FOR WHICH A DETERMINATION 
HAS BEEN MADE THAT REMEDIAL ACTION IS REQUIRED* 

Site 

Ashland Oil Company, Tonawanda, New York 
Bayo Canyon Area, Los Alamos, New Mexico 
Clecon Metals, Inc., Cleveland, Ohio 
Gilman Hall, University of California, 

Berkeley, California** 
Conserv Inc., Nichols, Florida 
E. I. du Pont de Nemours and Company, Deepwater, 

New Jersey 

TBD 

b/H 
L 

L/M 
L 

Gardinier, Inc., Tampa, Florida M 
GuterJ Special Steel Corporation, Lockport, New York L 
Kellex Research Facility, Jersey City, New Jersey H 
Lake Ontario Ordnance Works Associated Properties, TBD 

Lewiston, New York 
Llnde Air Products, Tonawanda, New York** 
Mallinckrodt, Inc., St. Louis, Missouri 
Middlesex Municipal Landfill, Middlesex, New Jersey 
Middlesex Sampling Plant, Middlesex and Piscataway, 

New Jersey 
Pales Park Forest Preserve, Cook County, Illinois 
St. Louis Airport, St. Louis, Missouri 
Seaway Industrial Park, Tonawanda, New York 
Seneca Army Depot, Romulus, New York 

M 
TBD 
TBD 

.L 

Key: LOLOW 
M = Medium . 
H = High 

TBD = To be determined 

HeaIth 
Priority 

*Based upon DOE determinations completed through March 198b; determinations on 13 
additional sites are in progress. 

**Licensed by Agreement State provisions of the Atomic Energy Act of 1954, as 
amended, and exdudtd from FUSRAP; these licenses provide for site decontamination. 
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l The method of packaging of materials for transport generated by decon- 
tamination, generally, either containerized or bulk 

l Location of disposal site, either in-state or regional 

l Type of disposal-site ownership (based on either government financing or 
commercial rates) 

Remedial Action Options. Options available for remedial action at a contaminated 
site are either removal of contamination and restoration of the site to permit 
unrestricted Public use, or permanent stabilization of the radioactive material on the 
remedial action site and restoration for restricted use. Because of the long time 
period required to locate and develop a disposal site, temporary remedial actions may 
be taken to reduce health impacts. Stabilization involves fixing of the contamination 
on the soil or structures such that transport offsite through such mechanisms as 
erosion, leaching into water supplies and aquifers, or through uptake in the biosphere 
does not occur and will not occur in the long term. Criteria and standards for 
stabilized sites will meet the intent of those criteria and standards used for the 
disposal sites, e.g., 10 CFR 40 Appendix A, the criteria proposed by NRC for. privately 
owned mill tailing sites. Institutional controls have to be imposed at the stabilized 
site to prevent disturbance of the buried material and its subsequent release. Removal 
of contamination from structures, dismantling and removal of structures, and removal 
of soil and other contaminated material, followed by site restoration for unrestricted 
use by the public, is the most extensive remedial action that can be taken at a site. 
The costs for permanent stabilization might be a factor of 5 to 10 less than for 
decontamination and removal. For the purposes of providing a bounding cost of the 
proposed legislation, cost estimates were based upon decontamination of all the 29 
MEDjAEC sites and restoration for unlimited public use. 

Criteria and Standards for Remedial Actions. The basis of the cost estimates provided 
for remedial action assumes contamination would be reduced to 5 picocuries of 
radium-226 per gram of soil (or comparable levels for other radionudides), which is in 
the range of 2 to 10 ,times that of naturally occurring radium levels in the soil. If a 
lower value of acceptable contamination were to be imposed, substantially higher 
costs may result. For stabilized sites, another factor affecting cost is the depth of 
ground cover material that will be required by the NRC. In this cost estimate, no sites 
were considered for stabilization. Because the stabilization and disposal sites will be 
licensed by the NRC, the final criteria and standards established by the NRC will 
impact costs. The NRC has proposed criteria for licensed uranium mill tailings sites 
(10 CFR 40, Appendix A) and is developing criteria for large+volume, low-activity 
waste that are expected to be generally consistent with the mill tailings criteria. 
These criteria may be applied to the formerly utilized sites that are stabilized and to 
the disposal sites. In addition, the EPA has issued interim and proposed final criteria 
for remedial action at inactive mill tailings sites. 

Method of Packaging. The packaging of contaminated material generated in the 
remedial action of decontaminating the MED/AEC sites can be accomplished either by 
use of containers such as 55-gallon drums, or bulk transporters such as large-volume 
trucks or railroad cars. The relative costs for the handling and transport of small 
containers 1s three to four times greater for the small containers versus bulk shipment. 
For ,the purposes of the proposed legislation, cost estimates were. based upon 
containerization of waste residues. 
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SITE SUMMARY REPORTS 

INTRODUCTION 

The information contained in the following MED/AEC site summary reports represents 
the current knowledge of radiological conditions at, and former government use of, 
each site. In some cases, additional work necessary for complete characterization of a 
site is underway or planned. 

. 

Throughout the summary reports, reference is made to “current guidelines” for 
contamination and exposure levels. The guidelines discussed in section 3.0 Appendix A 
provides brief information on each site as follows: 

0 Owner history - from the MED/AEC period to the present 
l Site location 
0 Site utilization during the MED/AEC period 
0 Use of site since the MED/AEC period 
0 Radiological history - 

nation levels 
results of surveys conducted and relative contami- 

0 Remedial action options and costs 
0 Project status - current status of surveys, engineering studies, recom- 

mendations for remedial action, and existing or implied authority for 
future remedial tiction. 



REMEDIAL ACTION OPTIONS AND COSTS 
Some form of remedial action may be required and could include stabilization and/or 
decontamination by excavation of the cliff face, outfall area, cliff base and channel, 
and the Acid Canyon stream bed. Seventeen-hundred cubic yards of contaminated 
material would be produced. The estimated cost is $1,900,000. . 

PROJECT STATUS 
Following the completion of the radiological survey report, the Assistant Secretary for 
Environment will determine whether the site requires remedial action. Work has been 

. initiated on an Engineering Evaluation Report-Title I. Authority to implement a 
remedial action exists under the Atomic Energy Act of 1954, as amended. . 

. - 

, 

-. --. ..- - 

. 

. 



PROJECT STATUS 
A radiological survey has been completed and a final report is in preparation. Upon 
completion of this report, the Assistant Secretary for Environment will determine 
whether remedial action is required. Authority to implement remedial action exists 
under the Atomic Energy Act of 1954, as amended. 



BAY0 CANYON AREA 
LOS ALAMOS, NEW MEXICO 

OWNER HISTORY * 
1944-l 967: U.S. Government 
1967-Present: Los Alamos County 

SITE LOCATION 
Bayo Canyon is located adjacent to the townsite of Los Alamos in north central New 
Mexico, about 25 miles northwest of Santa Fe. Bayo Canyon is one of many canyons 
cut into the Pajarito Plateau. 

MED/AEC SITE USE 

Experiments with high explosives were conducted in Bayo Canyon during the period 
1944 through 1961. The explosive test assemblies included natural and depleted 
uranium and lanthanum-140, which was used as a tracer. Strontium-90 was also 
present as a contaminant of the lanthanum-140.’ The site facilities include radio- 
chemistry laboratories, 
disposal facilities. 

radioactive liquid-waste disposal facilities, and solid-waste 

POST MED/AEC SITE USE 
The site was decommissioned in 1963. Since 1967 the canyon has been used exclusively 
for recreation& purposes, including picnicking, trail riding, hiking, wood cutting, and 
pinon nut gathering. Proposed uses include residential and light commercial develop 
m ent. 

RADIOLOGICAL HISTORY 
From 1949 through 1969, 1.355 curies of natural uranium, 1.218 curies of depleted 
uranium, and between 30 and 40 curies of strontium-90 were dispersed into the surface 
environment of the Bayo Canyon area. An additional 85 to 120 curies of strontium-90 
were deposited in waste-handling facilities and some fraction migrated into the 
subsurf ace environment. Most of the activity was associated with debris that was 
removed in 1963, leaving a comparatively small amount of radioactivity at the surface 
of the site and in subsurface layers of soil. A radiological survey was conducted under 
the FUSRAP in 1977. . 

The results of this survey show that exposure of current neaiby residents to airborne 
strontium-90 and uranium is no different than that of other northern New Mexico 
residents. However, dose estimates for construction workers if the area were to be 
developed indicate exposure levels at less than 1.5 percent of DOE guidelines. The . 
estimated exposure of residents in the developed area would be, at most, 3 percent of 
DOE guidelines. lndivjduals presently using the area for recreational purposes receive 
somewhat lower exposures because of the shorter exposure period and minimal 
interaction with disturbed SOB. 

-REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action is ‘indicated and couId take the form of stabilization of dispersed 
radjoactjvjty with restrictive control over change in site use or decontamination by 
excavation of soil to remove radioactivity. If decontamination is performed, 3,500 
cubic yards of contaminated material will be produced. The l stitiatcd cost to perform 
this remedial action is $2,800,000. 

_._ ,.. ._I.. -.- 



CILMAN HALL 
UNIVERSITY OF CALIFORNIA 

BERKELEY, CALIFORNIA 

OWNER HISTORY 
University of California 

SITE LOCATION 
The site is located on the Berkeley Campus of the University of California and consists 
of the third floor and basement of Cilman Hall. 

MED/AEC SITE USE 
Laboratory facilities in Gilman Hall were used in support of the Manhattan Project 
and/or early AEC activities. It is believed that weapons-grade plutonium was 
involved. 

POST MED/AEC SITE USE 
A preliminary radiological survey was completed by Lawrence Livermore Laboratory 
and a letter report issued in 1976. The survey was designed to document alpha 
contamination. However, evidence of significant cesium-137 was also found. 

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action is indicated and could take either one of two forms. The area could 
be left as is but placed under control, which would require that any future renovation 
and/or demolition work be performed under contamination removal and control 
procedures, This may require a license. 

Alternatively, the area would be decontaminated by stripping away floor tile, sand 
blasting concrete surfaces, and removing piping. Thirty cubic yards of contaminated 
material would be produced. Estimated cost for this remedial action is $483,000. 

PROJECT STATUS 
A preliminary radiological survey was conducted in 1976. A detailed survey will be . .- l 

initiated soon. The Assistant Secretary for Environment has determined that remedial 
action is required. Authority to implement remedial action e@sts under the Atomic 
Energy Act of 1954, as amended. 

. 



. . 
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However, as the University campus is under license by the NRC, this site would not be 
decontaminated under the FUSRAP program since the NRC has sufficient licensing 
authority to protect pubk health and safety. 

. 

. 
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CLECON METALS, INC. 
CLEVELAND, OHIO 

OWNER HISTORY 
MED/AEC utilization period: 
Present: 

SITi LOCATION 

Horizons, Inc. 
Clecon Metals, Inc. 

The site, encompassing approximately 3.5 acres, is located within Cleveland, Ohio, in a 
primarily industrial area which is sparsely populated. Two of three buildings on the . . 
site were used for processing radioactive materials. 

MED/AEC SITE USE 
During the 1940s and Horizons metal-handling facility were 
used for the production o The feed material, thorium nitrate 
tetrahydrate, was processed through a number of steps and ultimately converted to 
thorium metal by use of an electrolytic process. 

P6ST MED/AEC SITE USE . 

The plant site is currently used for the production of gaskets and for the lamination of 
various materials. The buildings were formerly used for processing radioactive 
materials, for receiving and storing nonradioactive materials,. and for office space. 
Approximately 60 workers use these buildings. 

RADIOLOGICAL HISTORY 
In December 1954, the Health and Safety Laboratory performed an air hygiene survey 
that revealed airborne concentrations of thorium in both buildings to be 18 to 377 
times greater than the applicable guideline. A subsequent survey indicated that the 
contamination was either removed or covered due to construction modifications made 
since the thorium operations. A radiological survey was conducted under the FUSRAP 
during February and March 1977; 

R&,&s of the 1977 survey indicate alpha, beta, and gamma JeveJs in excess of curten; 
guidelines in several areas Contamination is located mainly in I/ 
storage areas, drains and un l is limited to-j&wacrsg&short 

z-m/year could occur. 
\ 

Remedial action is indicated, and could include decontamination of buifding surfaces, . 
removal of some structural elements, removal of portions of the pumping system, and 
excavation of soil. An estimated 800 cubic yards of contaminated material would be 
produced. The estimated cost for remedial action is $2,400,000. 

PROJECT STATUS 
‘. .3 

*A ragoMii?.rv and . Mar-p rtWZSS 

issued in February 1979. The Assistant Secretary for Environment has determined that 
the site wijl require remedial action.. Additional authority for the ASNE to implement 
retiedial action is rquired. 

_ -- 
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of contaminated material would be produced. 
action is $660,0000 

The estimated cost for this remedial 

PROJECT STATUS . 
A radioJogicaJ survey was completed during December 1977; the final report was 
issued in February 1979. The Assistant Secretary for Environment has determined that 
the site will require remedial action. 
action will be required. 

Additional authority to implement remedial 

. 



. . . 

PROJECT STATUS 
A radiological survey was completed in March 1977; the final report wzk issued in 
December 19% The Assistant Secretary for Environment has determined that the 
site will require remedial action. Authority to implement remedial action exists under 
the Atomic Energy Act of 1954, as amended. 

. 
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PROJECT STATUS 

A radiological surv:y was performed in December 1977; a draft of the final report is 
currently under rewew. The Assistant Secretary for Environment has determined that 
the site will require , remedial action. 
implementation Of remedial action. 

Additional authority is needed for the 
. 

.- 

. 

\ 
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GUTERL SPECIAL STEEL CORPORATJON 
LOCKPORT, NEW YORK 

OWNER HISTORY 
MED/AEC utilization period: Simonds Saw & Steel Company 
Present: Cuter1 Special Steel Corporation, 

Sjmonds SteeJ Divition 

SITE LOCATJON 
The plant site Js located in an industrial area of Lockport, New York. The formerly 
utilized site consists of the rolling mill building, the forging shop building, and the area 
immediately surrounding these buildings. The area involved is approximately 4 acres. 

MED/AEC SITE USE 
1948-1956 Rolling mill operations of uranium and thorium metal; operations 

induded weighing, heating, rolling, shearing, and quenching. 

POST MED/AEC SJTE USE 
1957-Present: Rolling mill operations of nonradioactive metals; approximately 50 

persons currently work in the buildings formerly involved with 
radioactive materials. 

RADIOLOGICAL HISTORY 
During aJJ operations from 1948 through 1956, the AEC was responsible for 
radiological monitoring and safety. Residue from the operation was return4 to the 
AEC or National Lead of Ohio. Protective measures induded the use of hoods and 
dust-collection equipment over the J6-inch rolling mill stands and pans in the mill pits 
to collect material. A radiological survey performed during November 1958 indicated 
highest radiation levels in the quench tank area. Decontamination was performed and 
consisted of removing the quench tank, covering this area with.. steel plate, and 
washing and vacuuming other areas. A resurvey was conducted in December 1958 to 
verify decontamination actions. A radiological survey was conducted under the 
FUSRAP during October 1976. 

Results of the 1976 survey indicate that only small accessible areas of contamination 
Jn the rolling mill building exceed present exposure guidelines. Other areas, 
particularly the former quench tank, have significantly high contamination levels but 
do not presently contribute greatly to exposure because of inplace shielding ‘in the 

. . form of steel plates. Under current conditions of site use, this contamination does not 
cause employees working at the site to receive radiation exposure appreciably 
different than those due to background. However, under different conditions of site 
use (i.e., removal of steel plates, disturbance of soil br soil floors in buildings), 
potential exposure to employees and the Public could result. 

REMEDIAL ACTION OPTJONS AND COSTS 
Remedial action is indicated and could involve excavation of outdoor soil, indoor aoil 
floors, removal of some equipment, and deaning of structures. Three-hundred-fifty 
cubic yards of contaminated material would be produced. .The estimated cost for this 
remedial action is $1,100,000~ 

A-21 
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HARSHAW CHEMICAL COMPANY 
CLEVELAND, OHIO 

OWNER HISTORY 
The site has been and is currently owned by Harshaw Chemical Company. 

, 

SITE LOCATION 
The site is located within Clevdand, Ohio, and consists of three buildings and 
surrounding areat. 

MEDjAEC SITE USE 
In September 1942, the MED contracted with Harshaw for the production of green salt 
(UF ). This work was a continuation of smaller scale work performed for the Office of 
Sci&tific Research and Development. In 1943, Harshaw also began production of 
uranium hexafluoride, ‘an operation that was substantially expanded in 1947. Another 
MED/AEC contract involved the production of uranium tetrachloride and uranium 
oxyfluoride. Building Gl (Plant. C) was used for the UF6 production and the foundry 
building was used for the UF production.. Analytical work was performed in building 
KJ. Equipment and material rom the MED/AEC operations was apparently stored in 4 
those and other buildings at the site. In 1960, the facility was released to the Harshaw 
ChemicaI Company from AEC control. 

POST MED/AEC SITE USE 
Building Cl is presently being used primarily as a storage warehouse, but it does 
contain some chemical production operations induding the drying of fluorspar. The 
building is normally occupied by fewer than 10 people and contains a locker room area 
on the second floor which is used by employees working at another building on the 
Harshaw site. Additional personnel are present only during use of the locker room and 
transfer of material in and out of storage. A 60- by ZOO-foot addition was constructed 

. on the north side of the building after the MED/AEC ‘use of the facility was 
terminated. This addition is used for storing fluorspar. 

RADIOL’XICAL HISTORY 
This site was visited by the AEC personnel on October 27 and 28, 1953, to survey the 
equipment and buildings for contamination and to provide the necessary actions prior 
to the return of the building to the contractor. A meeting with representatives from 
the Harshaw ChemicaI Company was held; and a decontamination program was agreed 
to. The actions taken as a result of this visit are unknown 

Another survey was conducted on November 21, 1957, by the Research and Develop 
ment Division, Oak Ridge, Tennessee. The purpose of this survey was to locate any 
areas where residual contamination was Of such magnitude that it might represent a 
potential radiation or contamination control problem that would require the imposition 
of restrictions on the use of the building. At the time of this survey, all equipment ’ 
had been removed except for the Rockwell furnace, two denitration pts, and some 
process vessels in the recovery area. The report of this survey identified contami- 
nated areas with recommended methods for decontamjnation, A supplementsl 
agreement assigned the responsibility to the contractor for decontaminating aJJ 
equipment transferred to it and for decontaminating iti own premises used in the 
performance of the contract, Further, the decontamination effort was to be 



IOWA STATE UNIVERSITY 
AMES, IOWA 

OWNER HISTORY , 
The site has been md is currently owned by Iowa ‘State University. Additional areas 
that have become contaminated by activities at the University site are owned by the 
Municipality of Ames, Iowa 

SITE LOCATION 
Four buildings on the University campus at Ames were used for the MED/AEC 
activities. Three additional areas have become involved because of disposal of 
contaminated sewage sludge. The areas are the Ames Iowa Municipal Airport, the 
Grand Avenue underpass, and the Ames Municipal Cemetery. 

MED/AEC SITE USE 
Early MED/AEC activities were concerned with metallurgical research, fundamental 
chemical and analytical research, and the development of processes to produce pure 
uranium and other materials. During the 1942 period, the small-scale production in 
the physical chemistry laboratory furnished about 2 tons of uranium for use as heart 
metal in the first chtin-reacting pile in Chicago. About 2 million pounds of virgin 
uranium were produced up to January 1, 1945, at which time production at Ames was 
discontinued. A recovery process developed at Ames resulted in the recovery of over 
600,000 pounds, of metal from scrap supplied by all of the MED sites. This operatjon 
was discontinued in December 1945. In 1947, the project at Ames was declared a 
major research facility and a program to produce thorium metal was initiated. Prior 
to 1947, approximately 4,500 pounds of thorium had been produced. Approximately 65 
tons were produced in total. 

RADIOLOGICAL HISTORY 
Between July 1951 and August 1952, filtrates containing thorium and mesothorium 
were released into the sewage lines. Water-removal operations at the Water Pollution 
Control plant produced a dry sludge cake that contained much of the released thorium 
and mesothorium (less than 1 curie). This sludge cake was collected and held at ,thc 
west end of the drying beds at the Water Pollution Control Plant. In accordance with 
AEC recommendations, the sewage sludge cake containing mesothorium was placed on 
the City of Ames Municipal Airport grass runway, the Municipal Cemetery, and the 
grass areas of the Grand Avenue underpass. . 

An initial radiation survey was conducted on May 12, 1976, at the Munkjpal Airport of 
Ames, the Municipal Cemetery, the Grand Avenue underpass, and the site of buildings 
on the lowa State University campus. Based on preliminary resufts of this survey and 
subsquent surveys, minor contamination of some land does exist. The Municipal 
Cemetery and the Grand Avenue underpass show no significant contamination. There 
was ho discernible radiation different from the background level at the sites of 
Chemistry Annexes I and IL A single area in a taxi strip at the Municipal Airport 
shows some thorium contamination. The area west of the sludge beds at the Water 
Pollution Control Plant shows thorium contamination in a “ditch” area (approximately 
6 times background) and a more generalized area (up to 2 times background). 



KELLEX RESEARCH FACILITY 
JERSEY CITY, NEW JERSEY 

OWNER HISTORY 
1942-1951: Keiiex Corporation 
1951- : Vitro Corporation of America 
Current: Delco-Levco and Pierpont Associates 

SITE LOCATION 
The Kellex research facifity activities were conducted in one building located on the 
site of the M. W. Kellogg Company property in Jersey City, New Jersey. 

MEDjAEC SITE USE 
The Kellex Corporation was established by the M. W. Kellogg Company in I943 in 
order to design and construct the first gaseous diffusion plant for uranium enrichment. 
The work continued to July 1952 and included research and development of purex 
reprocessing for spent fuel and component testing with uranium hexafluoride. 

POST MEDjAEC SITE USE 
The Kellex buildings were demolished around 1953 and only the concrete slab floor 
remains. The original area of the Kellogg facilities has. been subdivided and is 
currently being developed as commercial pioperties. 
have been constructed on part of the property. 

A supermarket and other stores 
The location of the former Kellex 

building is presently unused and is owned by Pierpont Associates. 

RADIOLOGICAL HISTORY 
In 1953, the Vitro Corporation of America prepared a contamination status report that 
detailed the findings of a radiation survey of the former Kdlex building. This report 
indicated that most externaf gamma radiation readings were less than 100 micro- 
roentgens per hour, and no transferable alpha or beta-gamma contamination was 
observed in any of the accessible areas. 

Representatives from Oak Ridge Operations and ORNL conducted a site visit and 
exploratory survey of the Kellex site on October 21, 1976. The survey revealed 
gamma ray readings in the 5- to 6-microroentgen per hour range (background). 
However, due to the size of the property and uncertainty as to Ihe exact location and 
extent of Kellex operations, it was decided that a formal survey should be conducted,,,.. 
A radiological survey was conducted under the FUSRAP by ORNL during March 1977. 

- 
Results of the 1977 radiological survey indicate that the radiation and radioactive . 
levels were indistinguishable from background levels with the exception of a few 
isolated and well defined spots on or near the site of the firmer Kellex Laboratory. 

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action was indicated and work was started on the site in July 1979. During 
the remedial action, additional contamination was discovered and the decontamination 
effort extended to cover the additional areas. This additional work has since bun 
suspended in order to evaluate results in the context of the criteria appropriate to the 
intended use of the site. The estimated cost for remedial action is $1,400,000. 



LAKE ONTARIO ORDNANCE WORKS ASSOCIATED PROPERTIES 
LEWISTON, NEW YORK 

OWNER HISTORY :. 
1944-1955: U.S. Government 
195%Present: Private 

In 1948, the AEC acquired approximately 1,511 acres of the former Lake Ontario ’ 
Ordnance Works (LOOW) from the Army. In 1955, the AEC declared 1,298 acres 
excess and, as of 1968, this acreage had been acquired by the town of Lewiston (89 
acres), Fort Conti Corporation (642 acres), Mr. M. W. Frank (199 acres), Niagara ’ 
Mohawk Power Company (5 acres), The Somerset Croup, Inc (133 acres), and the Air 
Force (230 acres). In 1975, the ERDA declared a 22-acre sewage plant excess and 
transferred this plot to the town of Lewiston, New York, leaving 191 acres under DOE 
control. 

SITE LOCATION 
The DOE storage site currently consists of 191 acres and is located about 3 miles 
southeast of Youngstown, 3’miles northeast of Lewiston, and 7 miles north of the City 
of Niagara Falls in the County of Niagara Falls, New York. However, that portion of 
LOOW that was declared excess by the AEC and contains residual radioactive material 
above background, is considered the FUSRAP site. 

MED/AEC SITE USE 
This site was a portion of the former LOOW and was first used by the MED in 1944 for 
the storage of radioactive low-grade pitchblcndc residues from the marby Tonawanda 
refinery. FolJowing World War II, contaminated materials from wartime plants and 
some post-wartime operations were stored at the site. After April 1, 1949, part of the 
high-grade pitchblendc residues from the St. Louis refinery were stored at the site in 
drums, and subscqucntly transferred to the 165-foot high concrete silo. In the early 
195Os, the site was used as an interim storage site for incoming and outgoing uranium .._ 
billets. In addition, radioactive materials from the University of Rochester and Knolls 
Atomic Power Laboratory (KAPL) were transferred to this storage site. The ‘KAPL 
wastes were later transferred to the Oak Ridge National Laboratory burial grounds. 

In about 1953, the AEC operated a boron Botopc separation ‘plant at the site, The 
plant was place on standby in 1958 and was restarted in 1964 and again put on standby 
in July 1974. 

POST MED/AEC SITE USE 
The DOE site is currently dormant an3 the National Lead Company of Ohio (IULO) is 
under contract to act as caretaker. The 191 acres of this site that remain under DOE 
control constitute a DOE Surplus Facility. However, in 1958, at the termination of ore 
procurement contracts, 2%year-storage Jcasc agreements were ncgotiatcd with 
African Metals Corporation (Mrimet), the U.S. subsidiary of Union Minierc du Haut . 

I Katariga of Brussels, Belgium (owner and supplier of Belgian Congo ore), for the 
storage of its residues in four concrete .structures on the site. Approximately 60 
percent (12,000 tons) of the radioactive residues stored at the site belong to himet. 
Thcsc storage Jeasc agreements expire on July 1, 1983. 
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LINDE AIR PRODUCTS DIVISION 
TONAWANDA, NEW YORK 

OWNER HISTORY . 
Union Carbide Corporation - Linoe Air Products Djvision 

SITE LOCATION 
The site; which contains approximately 55 acres, is located in a partially industrialized 
area of Tonawanda, New York. Five buildings on this site were involved in the MED 
activities. 

_ MED/AEC SITE USE 
The Linde Division was under contract with the MED to perform uranium separations 
during the Period from 1942 through approximately 1948. Uranium oxide (UO ) was 
produced from ores received from Colorado and the Belgian Congo and then contertcd 
to uranium tetrafluoride. All buildings involved in the MED activities were trans- 
ferred back to Linde Division in 1953. 

POST MED/AEC SITE USE 
Four of the five buildings involved are presently being used for either warehousing, 
fabrication facilities, research laboratories, or offices. Approximately 50 employees 
utilize these four buildings. The fifth building is presently not being used. 

RADIOLOGICAL HISTORY 
A radiation survey was conducted by the AEC HeaJth and Safety Division-NY0 in 
November 1952 to determine disposition of equipment used in the uranium operations. 
All equipment was removed and decontamination took place in 1953. A radiological 
survey was conducted under the FUSRAP during October and November 1976. As a 
result of findings of-this survey, Linde applied for and received an amendment to its 
New York State license to include the contaminated building. - 

REMEDIAL ACTION OPTJONS AND COST 
riemedial action is indicated and could involve extensive decontamination of buildings, 
excavation of soils under building floors and outdoors, and cieanup of streams and 
ditches onsite. Fifty-thousand cubic yards of contaminated material would be 
produced. Estimated cost for this remedial action is $35,000,000. 

PROJECT STATUS 
A radiological survey was completed during October and November 1976. The final 
report was issued in May 1978. The Assistant Secretary for Environment has 
determined that the site wilJ require remedial action. However, additional radiolo@- 
caJ work is required to develop engineering plans. Authority to implement remedial 
action exists under the Atomic Energy Act of 1954, as amended. 

- . . 
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concerning the release of property for unrestricted use. Elevated external gamma 
radiation levels were measured at some outdoor locations and in some of the buildings. 
Quantities of uranium in an amount that may require licensing were found in soil at 
some places, and the concentration of uranium in one water sample taken from an old 
waste pit was in excess of Federal water quality standards stated in 10 CFR 20. 
Radon and radon daughter concentrations in three buildings were in excess of current 
Federal guidelines for nonoccupational radiation exposure. 

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action is indicated and could involve extensive excavation of contaminated 
soil and decontamination of buildings including removal of structural elements. Forty- 
nine-thousand cubic yards of contaminated material would be produced. Estimated 
cost for this remedial action is $26,000,000. 

PROJECT STATUS 
A radiological survey was completed in 1977, a draft report has been completed, and 
the finai report is being prepared. The Assistant Secretary for Environment has 
determined that the site will require remedial action. Additional authority is needed 
to implement remedial action. 

. 
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As a result of the survey findings, the following conclusions were made: 

a The contaminated area in its present configuration and use presents no 
significant radiation exposure potential to the public. This should be the 
case as long as the area is undisturbed by excavation or the construction 
of habitable enclosures. 

0 The exposure of individuals at or exceeding guide levels cannot be 
convincingly dismissed as a credible possibility under circumstances 
which could exist if the area were developed in the future with 
residences or other habitable structures. 

REMEDIAL’ A,CTlON OPTIONS AND COSTS 
Remedial action is indicated. In April 1978, an engineering evaluation and environ- 
mental analysis was completed of options for various remedial actions at this site. 
The options range from stabilization of the material onsite to removal of all material 
to background radiation levels and backfilling to present condition with clean fill. . 
Based upon the engineering evaluation of the site, it is estimated that the original 
6,500 cubic yards. of contaminated soil from the sampling plant have now been 
dispersed with other soil and landfill debris. The contaminated portion involves a 
volume of between 34,000 to 69,000 cubic yards of soil. There has been additional 
sanitary landfill activity since the radioactivity was dispersed in the landfill. An 
estimated 16,000 to 21,000 cubic yards of nonradioactive soil and debris currently 
cover the contaminated soils. The estimated cost for the removal and backfill 
rem&ial action is $50,000,000. - 

PROJECT STATUS 
Radiological surveys have been completed. An engineering evaluation report was 
issued in April 1979 and an environmental analysis was issued in July 1979. The 
Assistant Secretary for Environment has determined that the site will require remedial 
action. Authority to implement remedial action exists under the Atomic Energy Act 
of 1954, as amended. 
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of an aerial survey conducted by EG&G for the DOE between May 20 and May 27, 
1976, and f ollowup ground surveys by ORNL, two additional properties were identified 

‘that were contaminated by material handled at the Sampling Plant. 

REMEDIAL ACTION OPTIONS AND COSTS . 
Remedial action is indicated and could ‘involve excavation of soil at the site and 
adjacent and nearby properties, and removal of buildings and equipment from the 
sampling plant site. The DOE has proposed a two-stage remedial action at this site 
and is in the process of obtaining local government and owner approval. The plan 
would entail the cleanup of all offsite contaminated property and interim storage of 
the contaminated material onsite until a disposal site is identified at which time the 
entire site would be decontaminated. Seventy-seven-hundred cubic yards of contami- 
nated materials would be produced. Estimated cost for this remedial action is 
$48,000,000. 

PROJECT STATUS 
A radiological survey was performed in May 1976. The final report was issued in 
November 1977. Additional offsite survey ‘work is being conducted. The Assistant 
Secretary for Environment has determined that remedial action is required. An 
engineering evaluation report (Title I) and an environmental analysis report were 
issued in July 1979. The DOE has drafted preliminary remedial action plans that 
schedule the remedial action to begin in FY 1980 and a cooperative agreement 
between the DOE, the Borough of Middlesex, and the State of New jersey was signed 
in December 1979. In addition, the NEPA process has been completed for remedial 
actions at the Williams Street and Catholic Church properties and proposed remedial 
actions have been approved (September 1979). Authority exists for implementation 
under the Atomit Energy Act of 1954, as amended. 

. 
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0Lm1 CORPORATION 
JOLIET, ILLINOIS 

OWNER HISTORY 
The site was originally owned by Blockson Chemical Company, which was sold in 1955 
to Olin Mathieson Chemical Corporation, the present owner. 

SITE LOCATION 
The site consists of a single building used for a pilot plant operation in Joliet, Illinois. 

MEDjAEC SJTE USE 
The site was used during the period of 1951 to 1962 to conduct a development program 
for the extraction of uranium from phosphoric acid., 

POST MED/AEC SITE USE 
The building (site) is presently being used to process phosphoric acid which contains 
elevated levels of natural uranium. 

RADIOLOGICAL HISTORY ’ 
The work at the site included operation of a small pilot plant for the extraction of 
uranium from phosphoric acid. A radioIogical survey for the FUSRAP was conducted 
from March to November 1978. A draft of the final report has been prepared and is 
undergoing review. 

Natural uranium contamination was found on the floors, overhead beams, and in the 
tanks and equipment where chemicals were processed. Small areas exceed applicable 
guidelines. Some contamination of the roof was found in which radium-226 WZLS 
identified. In some places contamination is easily removed. The extent to which the 
contamination is due to the MED/AEC work because of the present operation is not 

. known. Radon concentrations in air samples were normal. Results of analyses of x)il. 
samples taken about the grounds adjacent to the buildings showed no elevated readings 
above natural background in the soil. 

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action may be required and would involve decontamination of building 
surf aces and equipment. Three-hundred cubic yards of contaminated material might 
be produced. Estimated cost for this rem&W action is $680,000. 

PROJECT STATUS 
Upon completion of the radiological survey report, the Assistant Secretary for the 
Environment will determine whether the site requires remedial action. Authority to 
implement a remedial action will be required, 

. 
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PROJECT STATUS 
A radiological survey was completed during 1977 and the final report was issued in 
April 1978. The Assistant Secretary for Environment has determined that the site will 

- require remedial action. Both an environmental analysis report and an engineering 
evaluation report-Title I have been completed and were issued in September 1979. 
Additional authority is required to implement remedial action, 

. 

. . 
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REMEDIAL ACTION OPTIONS AND COSTS 
Two remedial action options have been proposed. The first is stabilization and control 
for which a cost estimate ranging from 1.5 to -3 million dollars has been developed. 
The second is removal of 180,000 cubic yards ‘of the contaminated material and 
restoration of the site at an estimated cost of $98;000,000. 

PROJECT STATUS 

A radiological survey was conducted in August and November 1978; the final report 
was issued in September 1979. An environmental impact analysis was issued in July 
1979 addressing proposed and alternative actions. No Title I design has been done. 
Additional authority for the Assistant Secretary for Nuclear Energy to implement 
remedial action is required. 
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SENECA ARMY DEPOT 
ROMULUS, NEW YORK 

OWNER HISTORY 
The site is owned and operated by the U.S. Army. 

SITE LOCATION 
The depot consists of approximately 10,000 acres, of which approximately 20 acres 
were involved in the MED activities. This area consists of 11 munitions bunkers and 
surrounding areas over which material was transported. 

MED/AEC SITE USE 
About 2,000 barrels of pitchblende ore were stored in 11 munitions bunkers during a 
short period in the 1940s. . 

POST MED/AEC SXTE USE 
Upon removal of the ore, the bunkers reverted back to storage sites for ammunition 
and have continued in this function since that time. 

RADIOLOGICAL HIsTow 
Since the original short-term storage of uranium ore in munitions bunkers, some 
contamination of the interior surfaces of at least eight bunkers has been present. A 
radiological survey was conducted under the FUSRAP during September 1976. The 
survey indicated that the interior surfaces of at least eight of the bunkers have been 
contaminated with uranium ore and as a consequence, natural uranium and its 
daughters, including radium-226, may be found on these surfaces and on outdoor 
surfaces near the entrances to these bunkers. 

Results of the 1976 survey indicate that the interior surfaces of at least eight of the 
bunkers were contaminated with uranium ore. 

. 
Direct aipha readings exceeded the 

maximum guideline in some areas of each of the eight bunkers and transferable alpha 
exceeded the maximum guideline in six. Transferable beta contamination in excess of 
the guidelines was found in one area of the floor of one bunker. Radon daughter 
concentrations exceed 0.03WL in six bunkers but all were less than 0.048WL. External 
gamma radiation levels at one meter were below guideline values. The only 
contaminated soil was found near the surface in small areas hear bunker entrances. 
No health ward exists because of the v&y low occupancy time of the bunkers. 

Potential health hazards could result from exposure to radon and radon daughters ’ 
concentrations in the bunkers if occupancy times were to increase. While no crops are 
currently grown on site, use of the contaminated soil for such a purpose could produce 
additional human exposure. 

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action is indicated and could involve thoroughly cleaning all floors, walls, 
ceilings, vents, and drains. Contaminated soil outside the bunkers could be excavated. 
Four-hundred. cubic yards of contaminated material would be produced. The-estimated 
cost for this remedial action is $860,000. 

____ -~. . . .._- .--- --__- 



SHPACKLANDkILL 
NORTON, MASSACHUSETTS 

OWNER HISTORY ’ 
The property is presently owned by Mrs. Isadore Shpack and had been owned by the 
Shpack family before the suspected date of contamination. 

SITE LOCATION 
The site is located in Norton, Massachusetts, near the common corporate boundary of 
Norton and Attleboro. Norton is approximately 15 miles northeast of Providence, 
Rhode Island. The area of concern comprises approximately 5 acres. 

MED/AECSITEUSE 
The Shpack Landfill was a private landfill that received “industrial” wastes from local 
operations. A NRC investigation determined that the former M&C Nuclear, Inc., 
Attleboro, Massachusetts (merged with Texas Instruments, Inc, in 1959) had used the 
Shpack Landfill area for the disposal of trash and other material, including burning 
zirconium ashes, associated with nuclear .fuel operations conducted at the facility 
from 1957 to 1966. The NRC investigation concluded that it is possible that the 
aforementioned facility was the source of the major portion of the radioactive 
material. 

POST MED/AEC SITE USE 
The landfill is now closed and the area is undeveloped. The surface presently contains 
metal, brick, concrete, blocks, iron drums, plastics, and miscellaneous debris. The 
area is poorly drained and covered with water part of the year. 

RADIOLOGICAL HISTORY 
On September 22, 1978, the NRC Region I Office was contacted by a concerned 
citizen who had identified elevated (above background) radiation levels at the Shpack 
Landfill site. A special investigation by the NRC from October through December 
1978 verified the presence of radioactivity above background levels at the Shpack 
Landfill. Gross alpha measurements of w,eIl water from the Shpack residence were 
found to be within EPA Drinking Water Standards. An independent study conducted by 
Brown University students produced results which were orders of magnitude higher 
than the gross alpha measurements of the NRC study and far in excess of EPA 
standards. The NRC, in conjunction with the State of Massachusetts, collected a 
number of additional water samples and had them analyzed at a number of independent 
laboratories. The results verified that well water in the area was not affected as all 
well samples were below EPA standards. As a result, the NRC determined 
contamination at the landfill posed no immediate hazard to human health but potential 
for exposure did exist. Representatives from the DOE and ORNL visited the site and 
performed a preliminary ground survey and EC&G, Inc, performed an aerial 
radiological survey. The ground survey (July 24, 1979) concluded that the site was 
contaminated with uranium- and radium-bearing materials and that the uranium was 
primarily depleted uranium. A full radiological survey was recommended. The aerial 
survey (August 8 and 9, J979) did not detect any radiation” levels significantJy.above 
those due t&natural background. . 

Results of studies completed to date indicate that the current use of the landfill does 
not pose an immediate hazard to human health but potential for exposure does exist. 

1 I7 I 
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UNIVERSAL CYCLOPS, INC. 
ALIQUIPPA, PENNSYLVANIA 

OWNER HISTORY 
1942-1955: 
1955-l 960: . 
1960-1966: 
1966-Present: 

Vulcan Crucible Steel Company . 
Vulcan Crucible Steel of H. K. Porter 
Vulcar+Kidd Steel of H. K. Porter 
Vulcan Cyclops, lnc 

SITE LOCATION 
The site is located in Aliquippa, Pennsylvania, and consists of one building and 
surrounding areas. 

MED/AEC SITE USE 
Uranium billets were received, rolled into rods, boxed, and shipped out. This site 
consisted of a rolling mill, two furnaces for heating, and cutting and extruding 
equipment. The finished rods were stored in boxcars after being transferred to the 
.receiving and shipping room for weighing. The building i’s one story over- 30 feet high 
with part concrete, part dirt, and part metal fioor. 

POST MED/AEC SITE USE . . 
Portions of the building are presently Jeased to Heritage Box Company and Precision- 
Kidd for use as storage areas. 

RADIOLOGICAL HISTORY 
During February 1949, dust samples at the mill were collected by representatives of 
the New York Operations Office-AEC. From data obtained from these samples, it was 
apparent that the entire group of employees was exposed to concentrations of alpha- 
emitting dust that were above the preferred level. Recommended corrective actions 
were provided to the Vulcan Crucible Steel Company. A follow-up survey was made 
and required decontamination and equipment disposition defined. Decontamination 
was completed by March 1950. A radiological survey was conducted under the 
FUSRAP during May 1978. 

Results of the 1978 survey indicate some contamination is still present jn the building. 

FJoor areas’ and overhead beams showed transferable natural uranium contamination. 
Radon concentrations in air were normal. Only one soil sample contained eievated 
.levels of uranium. Current use of the building does not present a health hazard. 
However, cleaning or demolition of the building co’uld cause significant exposure. 

REMEDIAL ACTION OPTIONS AND COSTS 
Remedial action may be required and could involve excavation of a small amount of 
soif and decontamination of one building. Fifty-five cubic yards of contaminated 
material would be produced. The estimated cost for this remedial action is 
$1,000,000. 

PROJECT STATUS. . -.s . . . . . . 
A radiol6gid survey Was Completed in May 1978. i d&t report has been issu& and 
is undergoing review. Upon issuance of the final report, a determination will be made 
by the Assistant Secretary for Environment as to whether remedial action is required. 
AWjtjonaI authority to implement remedial action is required. 
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WATERTOWN ARSENAL 
WATERTOWN, MASSACHUSETTS 

. OWNER HISTORY 
1946-1967: U.S. Government 
1967-Present: Watertown Redevelopment Corporation 

SITE LOCATJON 
The site is Jocated adjacent to the current boundary of the Watertown Arsenal in 
Watertown, Massachusetts, approximately 5 miles west of Boston. Only one building 
has been confirmed as being utilized for the the AEC activities; however, several 
additional buildings may have been. 

MED/AEC SITE USE 
The Massachusetts Institute of Technology (MIT) operated a laboratory and a uranium 
ore testing facility for the AEC in a now-demolished building at the Watertown 
Arsenal. A modified ion exchange technique for production of U 0 , which employed 
a flujdized bed system, was developed at this sjte. initial resear CM 
conducted at MIT in Cambridge. 

o African ores was 
* 

Arsenal (building 421) in 1946. 
The-activity was transferred to the Watertown 

MIT conducted the research ‘activities until 1950 at 
which time American Cyanamid took responsibility for the functions of the site. Jn 
1953, the AEC activities at Watertown Arsenal, building 421, were transferred to a 
new facility. 

POST MED/AEC SITE USE 
The site has been transferred to the Watertown Redevelopment Corporation and is 
presently unused. Only the concrete pad of building 421 remains. Operations involving 
uranium are continuing in other areas of the arsenal. 

RADIOLOGICAL HISTORY 
The AEC Chicago Operations and Argonne National Laboratory (ANL) completed a . 
comprehensive radiological survey of the portion of the arsenal. (building 421 and 
surrounding area) used for the AEC activities. Direct instrument surveys of the pad of 
building 421 and south wall of building 331 (nearest building to the pad) identified 
three small spots on the pad that exceed the proposed ANSI standard No. NJ3.12. 
Smears indicated that the contamination .was fixed and the analysis of one sample 
identified the contamination to be from natural uranium. Other direct instrument 
measurements taken showed cw) readings above natural background. Analyses of soil 
‘samples, water samples, and measurements of radon in the air gave no indication of 
radiation above natural background. 

During the ANL radiofogical assessment of the building 421 site, it was discovered that 
several additional buildings and facilities were involved in uranium operations during 
the MED/AEC era. This included b&dings 34 and 41, which have been razed Both 
building sites are within the confines of the arsenal area, though they have been turned 
over to the Watertown Redevelopment Corporation. There is no evidence of a . 
radiological survey being performed for these two buildings. In addition,. there t an 
area on the north Jde of Arsenal Street that had been used for uranium storage and as 
a bum area, A survey was made in this area by Watertown Arsenal Radiation Safety 
pefso~el in 1973. Their investigation revealed a significant amount of contamination 
on the pad and a need for a more comprehensive survey of the area. The DOE p&s to 
-. 
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NOTATION 

The following is a list of the acronyms, initialisms, and abbreviations (including units 
of measure) used in this document. Some acronyms used only in tables or equations are 
defined in the respective tables or equations. 

ACRONYMS, INITIALISMS, AND ABBREVIATIONS 

DOE 
FUSRAP 
MED 
OIWL 
RESRAD 
USGS 

U.S. Atomic Energy Commission 
as low as reasonably achievable 

. U.S. Department of Energy 
Formerly Utilized Sites Remedial Action Program 
Manhattan Engineer District 
Oak Ridge National Laboratory 
residual radioactive material guideline computer code 
U.S. Geological Survey 

UNITS OF MEASURE 

cm 
cm2 
cm3 
d 

E 
kg 
L 
m 

i: 

mf3 
mre 
pCi 
s 
yr 

centimeter(s) 
square centimet&s) 
cubic centimeter(s) 
day(s) 
grads) 
hotis) 
kilogram(s) 
liter(s) 
meter(s) 
square meter(s) 
cubic meter(s) 
milligram(s) 

m millirem(s) 
picocurie(s) 
second(s) 
yeah) 
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DERIVATION OF GUIDELINES FOR URANIUM RESIDUAL 
RADIOACTIVE MATERIAL IN SOIL AT THE FORMER 

BAKER BROTHERS, INC., SITE, TOLEDO, OHIO 

by 

M. Nimmagadda, S. Kamboj, and C. Yu 

SUMMARY 

Residual radioactive material guidelines for uranium in soil were derived for the 
former Baker Brothers, Inc., site in Toledo, Ohio. This site has heen identified for remedial 
action under the U.S. Department of Energy’s (DOE’s) Formerly Utilized Sites Remedial 
Action Program (FUSRAP). Single-nuclide and total-uranium guidelines were derived on the 
basis of the requirement that following remedial action, the 50-year committed effective dose 
equivalent to a hypothetical individual living or working in the immediate vicinity of the site 
should not exceed a dose constraint of 30 mrem&r for the current use and likely future use 
scenarios or a dose limit of 100 mremlyr for less likely future use scenarios Cyu et al. 1993a). 
The DOE residual radioactive material guideline computer code, RESRAD, was used in this 
evaluation; RESRAD implements the methodology described in the DOE manual for 
establishing residual radioactive material guidelines. 

Three scenarios were considered; each assumed that for a period of 1,000 years 
following remedial action, the site would he used without radiological restrictions. The three 
scenarios varied with regard to the type of site use, time spent at the site by the exposed 
individual, and sources of food consumed. The evaluation indicates that the dose constraint 
of 30 mrem/yr would not be ticeeded for uranium (including uranium-234, uranium-235, and 
uranium-238) within 1,000 years, provided that the soil concentration of total combined 
uranium (uranium-234, uranium-235, and uranium-238) at the former Baker Brothers site 
clid not exceed 710 pCi/g for Scenario A (industrial worker, current use) or 210 pCi/g for 
Scenario B (resident - municipal water supply, a likely future use). The dose limit of 
100 mrem/yr would not be exceeded at the site if the total uranium concentration of the soil 
did not exceed 500 pCi/g for Scenario C (subsistence farmer - on-site well water, a plausible 
but unlikely future use). 

The uranium guidelines derived in this analysis apply to the total activity 
concentration of uranium isotopes (i.e., uranium-238, uranium-234, and uranium-235) present 
in their natural activity concentration ratio of 1:1:0.046. Consequently, if uranium-238 were 
measured as the indicator radionuclide, the soil concentration limits for Scenarios A, B, and 
C would be 350, 160, and 240 pCi/g, respectively. These guidelines were calculated on the 
basis of a dose constraint of 30 mrem&r for Scenarios A and B and a dose limit of 
100 mrem/yr for Scenario C (Yu et al. 1993a). In setting the actual uranium guidelines for 
the former Baker Brothers site, DOE will apply the as-low-as-reasonably-achievable (ALARA) 
policy to the decision-making process, along with other factors such as whether a particular 
scenario is reasonable and appropriate. 



1 INTRODUCTION AND BHIEF HISTORY 

The former Baker Brothers, Inc., site is located in Toledo, Ohio. The site has been 
designated for remedial action by the U.S. Department of Energy (DOE) under its Formerly 
Utilized Sites Remedial Action Program (FUSRAP). This designation was made after a 
preliminary inspection by Oak Ridge National Laboratory (ORNL) in June 1989 indicated the 
presence of uranium contamination both inside and outside of the buildings at the former 
Baker Brothers site. The former Baker Brothers property was officially included in the 
FUSRAP program in late 1992 (Foley and Johnson 1993). FUSRAP was established in 1974 
by the ‘J.S. Atomic Energy Commission (AEC), a predecessor of DOE. The mandate of the 
program is to identify, evaluate and, if necessary, decontaminate sites previously used by the 
AEC or its predecessor, the Manhattan Engineer District WED). 

Remedial action activities at the former Baker Brothers site will follow the guidelines 
established in DOE Order 5400.5 (DOE 1990). The DOE residual radioactive material 
computer code, RESRAD (Yu et al. 1993a1, is used to derive residual radionuclide guidelines 
on a site-specific basis. This report presents the uranium guidelines derived for the former 
Baker Brothers site on the basis of a dose constraint of 30 mrem/yr for the current use and 
likely future use scenarios and a dose limit of 100 mrem/yr.for less likely but plausible future 
use scenarios (Yu et al. 1993a). The dose constraint of 30 mrem/yr is not currently required 
under DOE Order 5400.5, but it is in the proposed 10 CFR Part 834 rule-making to account 
for additional dose contributions from other potential sources of radiation exposure. 

1.1 SITE DESCRIPTION AND SE’ITING 

The Baker Brothers site is located near a downtown area in Toledo, Ohio (Figure 11, 
at the intersection of Harleau Place and Post Street. The site encompasses approximately 
77,000 m2 and consists of four main buildings. Immediately surrounding the site are 
commercial businesses to the north and south, residences to the east, and railroad tracks to 
the west, The property is partially fenced. The exterior ground cover at the site is either 
asphalt, concrete, or grass except for a courtyard that is covered with gravel (Figure 2). 

The interiors of each of the larger buildings (North and South Buildings) have been 
subdivided into areas as shown in Figure 2. The South Building is located at 1000 Post 
Street and is divided into Areas 1, 3, 3A, 4, 5, and 6. This building is 4,200 m2 and is used 
for ofices (Area 1) and electric motor repairs (Areas 3 and 6). Areas 3 and 6 were completely 
refurbished following a fire that occurred subsequent to MED activities at the former Baker 
Brothers site (Foley and Floyd 1992). The remainder of the building (Areas 3A, 4, and 5) is 
completely sealed off and is not currently used. 
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The North Building, consisting of Areas 7 through 12A, is located at 2555 Harleau 
Place and measures 3,700 m2. Both the building and the small courtyard behind it are used 
to store electric motors and transformers. 



- 

-.-._. 

HOT TO SCALE 

FIGURE 1 Map Showing Toledo, Ohio, Location of the Former Baker Brothers 
Site (Adapted from DOE 1995) 

The East Building, located at 2551 Harleau Place, is approximately 740 m2 and is 
a two-story, unoccupied structure formerly used for offices. The building is currently used 
only for sking office furniture. 

The West Building is located on the western edge of the site adjacent to the Conrail 
property. This two-story building has a high bay area (no second floor) and is 930 m2 in size. 
This building was previously used as an electric motor shop; however, it is currently 
unoccupied. 

The town of Toledo is located in Lucas County, Ohio. Hydrogeologic information for 
this area was obtained from Sheets (1995) and the U.S. Geological Survey (USGS) (1991). 
The annual average precipitation rate for Toledo, Ohio, is 0.82 ndyr (USGS 1991). The soil 
at the site is predominantly sand (USGS 1991). The site currently obtams water from 
municipal sources, and no wells have been dug on the property. The water table in the area 
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FIGURE 2 Map of the Former Baker Brothers Site Showing Areas of Suspected Contamination (Adapted from DOE 1995) 



ranges from 6 to 37 m below the soil surface (Sheets 1995). The distribution coefficient for 
uranium in surface soil samples collected from the courtyard at the northwestern comer of 
the property is 126 cm3/g (Orlandini 1995). 

1.2 SITE HISTORY 

Between June 1943 and July 1944, the former Baker Brothers site was a 
subcontractor to the MED. Baker Brothers machined uranium metal rods into slugs for both 
Clinton Semi-Works in East Tennessee and the Hanford nuclear facility in the state of 
Washington (Foley and Floyd 1992). The MED contract for this operation was temporary and 
was discontinued in 1944 when machining operations were transferred to the Hanford 
facility. The amount of material machined by Baker Brothers was between 90 and 300 tons. 
The Baker Brothers assets were eventually liquidated and the machinery and equipment 
were sold at auction (Foley and Floyd 1992). 

According to a Metallurgical Laboratory Health Division report issued on 
June 21, 1943, heavy fumes were produced by the four lathes used in machining the rods 
(Foley and Floyd 1992). The pyrophoric uranium chips would spontaneously ignite in the 
lathe pans and scrap metal containers. An electrostatic precipitator was installed to control 
the fumes. The cooling system on each of the four lathes was increased to allow greater 
volumes of lubricant to flow over the turning operation. It is believed that the turning 
operations were conducted in the grinding room located in the north building. For security 
purposes, the uranium scraps were collected and stored for several days to several weeks 
before off-site shipment (Foley and Floyd 1992). 

As a result of the activities performed at the site, equipment, buildings, and land 
became contaminated with low levels of radioactive contamination. At MED contrazt 
termination, the Baker Brothers site was decontaminated in accordance with the standards 
and survey methods in use at that time. Since the original assessments, more stringent 
radiological criteria and guidelines have been implemented for the release of such sites for 
unrestricted use. 

In the absence of substantial information regarding the current condition of the 
former Baker Brothers site, DOE and Argonne National Laboratory conducted a preliminary 
radiological survey of the site in April 1981. The preliminary survey results identified a 
small amount of isolated radioactive contamination in a wooden shelf bin in one building and 
surface contamination on the floor and wall in another building. No evidence of ceiling or 
roof contamination caused by the uranium scrap fires was documented in the site records. 

Although contamination at the Baker Brothers site was found in only small isolated 
areas during the preliminary survey, DOE directed that a comprehensive radiological 
investigation be performed at the site. In June 1989, a team from ORNL performed a 
radiological survey of the former Baker Brothers site. This survey and sampling effort 
included all accessible indoor and outdoor portions of the site. In June 1990, subsurface 
drilling was performed and auger samples were collected. Survey emphasis in building 
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interiors was on the floors and overhead beams in all buildings. Survey emphasis exterior 
to the buildings was on the ground surface and subsurface, as well as the roofs of buildings. 

me results of the surveys indicated that four general outdoor areas and one indoor 
location (Foley and Floyd 1992) had radionuclide concentrations in excess of the DOE 
guidelines (DOE 1990). Based on these surveys, the outdoor contaminated area is estimated 
to be approximately 23,000 m2. The areas that contained elevated soil concentrations include 
the enclosed courtyard (northwest comer of the property), the parking area northwest of the 
East Building, the southeast comer of the property, and an area on the Post Street property 
line just east of Area 1 (Figure 2). Indoor measurements were not significantly elevated 
above DOE guideline values except in some of the shelf bins on the mezzanine of building 
Area 5. 

In November 1991, following completion of the ORNL site surveys, private parties 
excavated and removed contaminated soils and debris from the courtyard at the Baker 
Brothers property to a location in Ottawa Lake, Michigan (DOE 1994). The courtyard area 
was then backfilled with gravel. 

1.3 DERIVATION OF C LEA&P GUIDELINES 

Although most DOE cleanup guidelines applicable to remedial actions at FUSRAP 
sites are generic (DOE 1990), guidelines for uranium are derived on a site-specific basis. The 
purpose of this analysis was to derive the residual radioactive material guidelines for 
uranium (i.e., uranium-234, uranium-235, uranium-238, and total uranium) in soil applicable 
to remedial action at the former Baker Brothers site. The derived guidelines represent the 
residual concentration of uranium in a homogeneously contaminated area that must not be 
exceeded if the site is to be released for use without radiological restrictions. The total 
uranium guideline is derived by assuming that uranium-238, uranium-234, and uranium-235 
are present in their natural activity concentration ratio of 1:1:0.046. 

Site-specific uranium guidelines for the former Baker Brothers site were derived on 
the basis of a dose constraint of 30 mrem&r for the current use and likely future use 
scenarios and a dose limit of 106 mrem&r for less likely but plausible future use scenarios 
(Yu et al, 1993a). It was assumed that uranium is the only radionuclide present at an above- 
background concentration. The RESRAD computer code Version 5.43 (Yu et al. 1993a) was 
used to derive these guidelines. RESRAD implements the methodology described in the DOE 
manual for establishing residual radioactive material guidelines (Yu et al. 1993a). 
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2 SCENARIO DEFINITIONS 

Three potential exposure scenarios were considered for this assessment of residual 
radioactivity guidelines for soil. For these scenarios, it was assumed that at some time 
within 1,000 years, the site will be released for use without radiological restrictions following 
remedial action. Potential radiation doses resulting From nine exposure pathways were 
considered: (1) direct exposure to external radiation from decontaminated soil material, 
(2) internal radiation from inhalation of contaminated dust, (3) internal radiation from 
inhalation of emanating radon-222, (4) internal radiation from ingestion of plant foods grown 
in the decontaminated area and irrigated with water drawn from a well located at the 
downgradient edge of the decontaminated area, (51 internal radiation from ingest&n of meat 
from livestock fed with fodder grown in the decontaminated area and irrigated with water 
drawn from an on-site well, (6) internal radiation from ingestion of milk obtained from 
livestock fed with fodder grown in the decontaminated area and irrigated with water drawn 
from an on-site well, (7) internal radiation from ingestion of fish from a pond downgradient 
from the decontaminated area, (8) internal radiation from incidental ingestion of on-site soil, 
and (9) internal radiation from drinking water drawn from an on-site well. All exposure 
pathways considered for the three scenarios (Scenarios A, B, and C) are summarized in 
Table 1. 

Scenario A (the current use scenario) assumed continued industrial use of the site. 
Under this scenario, a hypothetical individual was assumed to work 8 hours per day at the 
site (6 hours working indoors and 2 hours outdoors), 5 days per week, 50 weeks per year. It 

TABLE 1 Summary cf Exposure Pathways for Scenarios A, 
B, and C at the Former Baker Brothera Site 

Pathway 

External gamma exposure 
Inhalation of dust 
Inhalation of radon 
Ingestion of plant f& 
Ingestion of meat 
Ingestion of milk 
Ingestion of fish 
Ingestion of soil 
Ingestion of water 

scenario A’ 

YC!S 
Y&3 
Ye.23 
No 
No 
No 
No 
Ye.3 
No 

Scenario Bb Scenario Cc 

YeS YtS 
YeS Yerp 
YeS Yt33 
YeS Yt38 
No YeS 
No Ye.3 
No Yes 
YeS YeS 
No Yt2S 

Industrial worker: no consumption of water or food obtained on the 
site. 

Resident: water used for drinking, household purposes, and irrigation 
is assumed to be from uncontaminated municipal .sourcez~ 

Subsistence farmer: water used for drinking, household purposea, 
livestock watering, and irrigation is assumed to be from an on-site well. 

:r 

: 
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was also assumed that the worker did not ingest water, plant foods, or fish obtained from the 
decontaminated area or meat or milk from livestock raised in the decontaminated area. The 
dose to the worker is assumed to be only from the decontaminated soil. 

Scenario B (a likely future use scenario) assumed residential use of the site. It was 
assumed that at some time in the future, the industrial activities at the site would be 
discontinued, the existing building would be removed, and the whole site would be 
transformed into a residential area. A hypothetical resident of the site was assumed to ingest 
plant foods grown in a garden on the site. All water used by the resident for drinking, 
household purposes, and irrigation was from municipal sources that are not radioactively 
contaminated. For this scenario, it was assumed that no livestock are raised on the site for 
the production of meat and milk and that no pond is present to provide fish or other aquatic 
food. 

Scenario C (a plausible but unlikely future use scenario) is similar to Scenario B, in 
which a resident was assumed to ingest plant foods grown in the garden. However, under 
Scenario C, the resident is a subsistence farmer who was also assumed. to ingest meat and 
milk from livestock fed with forage grown on-site and to catch and consume fish and other 
aquatic organisms from an on-site pond. For this scenario, the groundwater drawn from a 
well located on-site was the only water source for drinking, household use, livestock watering, 
and irrigation. Currently no agricultural activity occurs at the site, and production of 
livestock or construction of a fishing pond in the decontaminated area is considered extremely 
unlikely. Agricultural use of the property would require removal of the current buildings and 
paved areas at the site. For the purposes of this analysis, it was assumed that any residual 
soil contamination would not be removed during the process. 

The FUEZWD computer code Cyu et al. 1993a) was used ‘to calculate the potential 
radiation doses for the hypothetical future industrial worker (Scenario A), resident 
(Scenario B), and subsistence farmer (Scenario C) on the basis of the following assumptions: 

During one year, the industrial worker spends 1,500 hours (17%) indoors 
at the decontaminated site, 500 hours (6%) outdoors at the site, and 
6,760 hours (77%) away from the site. During one year, the resident 
and subsistence farmer (Scenarios B and C) spend 4,380 hours (50%) 
indoors, 2,190 hours (25%) outdoors in the decontaminated area, and 
2,190 hours (25%) away from the site Cyu et al. 1993a). 

The walls, floor, and foundation of the house (Scenarios B and C) or 
commercial building (Scenario A) reduce external exposure by 30%. The 
indoor dust level is 40% of the outdoor dust level Cyu et al. 1993a). 

The airborne dust loading is 0.1 mg/m3. 

The depth of the house or building foundation is 1 m below ground 
surface, with an effective radon diffusion coefficient of 3 x 10” m2/s (Yu 
et al. 1993a). 



l The size of the decontaminated area is suficiently large; 10% and 50% 
of the plarlt food diet consumed by the resident and subsistence farmer 
for Scenarios B and C, respectively, are grown in a garden in the 
decontaminated area (Yu et al. 1993a). The industrial worker does not. 
consume these plant foods. 

l The size of the decontaminated area is large enough to produce 100% of 
the forage used to feed livestock for meat and milk consumed by the 
subsistence farmer in Scenario C (Yu et al. 1993a). The industrial 
worker in Scenario A and the resident in Scenario B do not consume 
these animal products. 

l For Scenario C, 50% of the fish and other aquatic food consumed by the 
subsistence farmer is obtained from an on-site pond Wu et al. 1993a). 

/2 n2.2-- 1’ 

9 The current supply of water for the industrial building is from 
uncontaminated municipal sources. However, for the plausible but 
unlikely scenario (Scenario C), the source of water for drinking, 
household uses, livestock watering, and irrigation is assume.i to be an 
on-site well. 

l The soil at the site is predominantly sand (USGS 1991). Because of the 
lack of site-specific data, typical values for sandy soils tabulated in Yu 
et al. (1993b) are used for the density, total and effective porosities, soil 
“b” parameter, and hydraulic conductivity in the contaminated, 
unsaturated, and saturated zones. 

l The uranium distribution coefficient was measured at 128 cm3/g for 
surface soil (Orlandini 1995); this value is used for all uranium isotopes 
in the contaminated, unsaturated, and saturated zones. The distribution 
coeffxients of the radioactive progeny are those for sandy soils, 
tabulated in Yu et al. (199313). 

l The annual average precipitation rate for Toledo, Ohio, of 0.82 m/yr 
(USGS 1991) was used. The evapotranspiration coefficient, 0.88, was 
calculated as described in Yu et al. (1993b). This value is based on the 
evapotranspiration rate (0.61 m/yr) given in USGS (1991) and assumes 
a runoff coefficient for a flat residential area. 

l No wells have been dug at the site. The water table in the area ranges 
from 6 to 37 m below the soil surface (Sheets 1995); a distance of 20 m 
to the water table is assumed based on the average water table in area 
wella. 

l After remedial action, no cover material is placed over the decon- 
taminated area. 



l me depth of contamination, 1.5 m, is based on conservative values from 
ORNL measurements (Foley and Floyd 1992). 

l The area of the contaminated zone was approximated at 23,000 m2, 
based on the size of the outdoor areas found contaminated during the 
1989 and 1990 ORNL sur.peys. For modeling purposes, these 
noncontiguous areas are conservatively treated as a single 
homogeneously contaminated zone of circular shape. 

l All other parameters are set to the RESRAD defaults. 
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3 DOSEISOURCE CONCENTRATION RATIOS 

The RESRAD computer code Version 5.43 (Yu et al. 1993a) was used to calculate the 
dose/source concentration ratio DSR,(t) for uranium isotope i and pathway p at time t after 
remedial action. The time frame considered in this analysis was 1,000 years. Radioactive 
decay and ingrowth were considered in deriving the dose/source concentration ratios. The 
various parameters used in the RESRAD code for this analysis of Scenarios A, B, and C are 
listed in the Appendix. The calculated maximum dose/source concentration ratios for all 
pathways are presented in Tables 2,3, and 4 for Scenarios A, B, and C, respectively. For all 
three scenarios, the maximum dose/source concentration ratios would occur at 1,000 years 
following remedial action. The dose from natural uranium in soil in Scenarios A and B is 
contributed by external exposure, inhalation of dust, and inhalation of radon. In Scenario C, 
the dose from natural uranium is contributed almost equally by the external exposure, dust 
inhalation, radon inhalation, and, plant ingestion pathways. 

The summation of DSRi,(t) for all pathways p is the DSRi(t) for the ith isotope, 

DSRi(t) = $ DSRip (t) . 

The total dose/source concentration ratio for total uranium can be calculated as 

DSR(t) = F wi DSRi(t) p 

where Wi is the existing activity concentration fraction in soil at the site for uranium-234, 
uranium-235, and uranium-238. 

For this analysis, Wi is assumed to represent the natural activity concentration ratios 
of l/2.046, l/2.046, and 0.0461’2.046 for uranium-238, uranium-234, and uranium-235, 
respectively. The total dose/source concentration ratios for single radionuclides and total 
uranium are provided in Table 5. These ratios were used to determine the allowable residual 
radioactivity for uranium in soil at the former Baker.Brothera site. 

Uncertainty in the derivation of dose/source concentration ratios arises from the 
distribution of possible input parameter values, as well as the conceptual model used to 
represent the sits. Depending on the scenario, different parameters affect the results in each 
case. For Scenarios A and B, the external gamma exposure, dust inhalation, and radon 
inhalation pathways contribute almost equally to most of the dose. Therefore, uncertainty 
in parameters affecting these pathways, such as the thickness of the contaminated zone and 
mass loading of dust in the air, will affect the results more than parameters affecting other 
pathways. In addition, doses will depend strongly on the choice of occupancy factora selected 
for these two scenarios. In addition to the external gamma exposure, dust inhalation, and 
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TABLE 2 Maximum Dose/Source Concentration Ratios for Scenario A 
at the Former Baker Brothers Site 

Max;mum Dose/Source Concentration Ratios8 
(rmerdyr)/(pCi/g) 

Pathway Uranium-234 Uranium-235 Uranium-238 

External exposure gamma 4.5 x 103 -1.3 x lo” 1.8 x 1O-2 
Inhalation of dust 1.1 x 10‘2 2.4 x 1O-2 9.5 x 109 
Inhalation of radon 3.3 x 1o-i 0 3.1 x 10-s 
Ingestion of soil 1.8 x lOa 5.3 x 10-s 1.6 x lo3 

’ All values are reported to two significant figures. Maximum dose/source 
concentration ratios would occur at 1,090 years following remedial action. 

TABLE 3 Maximum Dose/Source Concentration Ratios for Scenario B 
at the Former Baker Brothers Site 

Maximum Dose/Source Concentration Ratios’ 
(mrem/yrMpCi/g~ 

Pathway Uranium-234 Uranium-235 Uranium-238 

External exposure gamma 1.5 x 10” 4.5 x lo” 5.9 x 10-2 
Inhalation of dust 3.7 x lo” 8.4 x 10-2 3.3 x 10-2 
Inhalation of radon 9.7 x 10‘2 0 9.1 x lo6 
Ingestion of plant foods 1.1 x 10-2 5.3 x 10-2 8.2 x lOa 
Ingestion of soil 5.7 x 109 1.7 x lo” 5.1 x 109 

’ All values are reported to two significant figures. M&urn dos&.ource 
concentration ratios would occur at 1,000 years fObJWhg remedial action. 
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TABLE 4 Maximum Dose/Source Concentration Ratios for Scenario C 
at the Former Baker Brothers Site 

Maximum Dose/Source Concentration Ratios’ 
(mren-dyrX(pCi/g) 

Pathway Uranium-234 Uranium-235 Uranium-238 

External exposure gamma 1.5 x W2 4.5 x 10-l 5.9 x 10-2 
Inhalation of dust 3.7 x 10-2 8.4 x W2 3.3 x m2 
Inhalation of radon 9.7 x 1oe2 0 9.1 x 10-s 
Ingestion of plant foods 5.7 x W2 2.6 x lo-’ 4.1 x 10-2 
Ingestion of meat 3.7 x 10’s 7.5 x 10-2 2.7 x lOa 
Ingestion of milk 7.5 x lo9 7.0 x 103 6.6 x 103 
Ingestion of fish 0 0 0 
Ingestion of soil 5.7 x loa 1.7 x 1o-2 5.1 x 109 
Ingestion of water 0 0 0 

* All values are reported to two sigzificant figures. Maximum dose/source 
concentration ratios would occur at 1,000 years following remedial action. 

TABLE 6 Total Dose/Source Concentration Ratios for 
Uranium at the Former Baker Brothers Site 

Maximum Dose/Source Concentration Ratios. 
(mrembrMpCi/g) 

Radionuclide Scenario Ab Scenario Be Scenario Cd 

Uranium-234 5.0 x 10-2 1.7 x 10“ 2.2 x W1 
Uranium-235 1.6 x 10-l 6.0 x lo“ 8.9 x lo“ 
Uranium-238 2.9 x 10-2 1.1 x lo” 1.5 x lo” 
Total uranium 4.2 x 10” 1.5 x 10“ 2.0 x 10-l 

’ All values are reported to two significant figures. 

b Industrial worker: ne consumption of water or food obtained 
on the site (current use scenario). 

’ Resident: water used for drinking, household purposes, and 
irrigation is assumed to be from uncontaminated municipal 
sources (likely future use scenario). 

d Subsistence farmer: water used for drinking, household 
purposes, livestock watering, and irrigation is assumed to be 
from an on-site well (unlikely but plausible future we 
scenario). 
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radon inhalation pathways, the plant ingestion pathway also contributes significantly to the 
dose calculated for Scenario C. Thereiore, the guidelines will be sensitive to parameters that 
affect this pathway, such as root uptake factors and plant ingestion rates. 

For all three scenarios, results are affected by uncertainties in the parnmcters for 
the leaching of radionuclides from the contaminated zone and their transport through 
unsaturated and saturated strata. It should be noted that the breakthrough time (the time 
it takes the uranium to reach the water table) does not occur within 1,000 years after 
remediation. 

The area of the contaminated zone used in this analysis was 23,000 m2, based on the 
size of the outdoor areas found contaminated during the surveys. If the total area of the site, 
77,000 m2, were used in the analysis, the dose/source ratio would increase about O-2%, 
depending on the scenario considered. 

The RESRAD default values were used in the calculations when no site-specific data 
were available. These default values are based on national average or reasonable maximum 
values. In addition, the contaminated zone thickness of 1.5 m that was selected to derive the 
dose/source concentration ratios is based on the assumption that the soil is uniformly 
contaminated to that depth. In reality, most of the contamination has been detected in the 
top 60 cm of soil and is not dispersed uniformly throughout the site. In Scenarios B and C, 
it is likely that large amounts of potentially contaminated soil and demolition debris would 
be removed in preparing the site for residentia1 or farming use. Therefore, the calculated 
dose/source ratios are conservative. 
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4 RESIDUAL RADIOACTIVE MATERIAL GUIDELINES 

The residual radioactive material guideline is the concentration of residual 
radioactive material that can remain in the soil in a decontaminated area and still allow use 
of the area without radiological restrictions. Given a dose limit, DL, for an individual, the 
residual radioactive material guideline G for uranium at the former l3aker Brothers site can 
be calculated as 

G'= DL/DSR, 

where DSR is the total dose/source concentration ratio listed in Table 5. The dose limit, DL, 
used to derive the residual radioactive material guideline is. 30 mrem/yr for the current use 
and likely future use scenarios and 100 mrem/yr for all other plausible future use scenarios 
(Yu et al. 1993a). The calculated residual radioactive material guidelines for single 
radionuclides (uranium-234, uranium-235, and uranium-238) and total uranium are 
presented in Table 6. 

For the calculations of the total uranium guidelines (reported to two significant 
figures), it was assumed that the activity concentration ratio of uranium-238, uranium-234, 

TABLE 6 Residual Radioactive Material Guidelines for the 
Former Baker Brothers Site 

Guideline (pCi/g)” 

Radionuclide Scenario Ab Scenario Be Scenario Cd 

Uranium-234 600 180 450 
Uranium-235 190 50 110 
Uranium-238 1,000 260 680 
Total uranium 710 210 500 

a All values are reported to two significant figures. 

b Industrial worker: no consumption of water or food qbtained on the 
site (current use scenario, dose constraint = 30 mremlyr). 

’ Rosidcnt: water used for drinking, household purposes, and 
irrigation is assumed to be from uncontaminated municipal sources 
(likely future USC scenario, dose constraint = 30 mrcmlyr). 

d Subsistence farmer: water used for drinking, household. purposes, 
livestock watering, and irrigation is assumed to be from an on-site 
well (unlikely but plausible future use scenario, dose limit = 
100 mrcmlyr). 



and uranium-235 is 1:1:0.046. The derived guidelines for total uranium for Scenarios A, 8, 
and C are 710,210, and 500 pCi/g, respectively. If uranium-238 is measured as the indicator 
radionuclide, the uranium-238 limits for total uranium can be calculated by dividing the total 
uranium guidelines by 2.046. The resulting uranium-238 limits for Scenarios A, B, and C are 
350, 100, and 240 pCi/g, respectively. 

The sum-of-fractions rule applies when the derived radionuclide guidelines for 
decontamination of a site are implemented. The summation of the radionuclide 
concentrations Si remaining on-site (averaged over an area of 100 m2 and a depth of 15 cm) 
and divided by their guidelines Gi should not be greater than unity, that is, 

The derived guidelines listed in Table 6 are for a large homogeneously contaminated 
area. For a small, isolated area of contamination (a hot spot), the allowable concentration 
that can remain on-site may be higher than the homogeneous guideline, depending on the 
size of the contaminated area, and in accordance with the ranges given in Table 7. 

TABLE 7 Rangee for Hot Spot 
Multiplication Factora 

Hot Spot 
Area Range 

(m2) 

Factor 
(multiple of 

authorized limit) 

16 

Cl 10. 
l-<3 6 

3 - <lO 3 
10 - 25 2 

’ Areaa lees than 1 m2 are averaged 
over a l-m2 area; average shall not 
exceed 10 times the authorized 
limit. 

Source: Yu et al. (1993a). 
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APPENDIX 

SCENARIOS AND PARAME TERS USED FOR THE ANALYSIS 
OF THE FORMER BAKER BROTHERS, INC., SITE 

The following exposure scenarios were analyzed for the former Baker Brothers, Inc., 
site in Toledo, Ohio: 

l Scenario k Industrial Use of the Site. A hypothetical person is 
assumed to work in the area of the site. 

l Scenario B: Residential Use of the Site - Municipal Water Supply. A 
hypothetical resident is assumed to live in the decontaminated area and 
to use an uncontaminated municipal water supply for drinking, 
household purposes, and irrigation. The resident is assumed to ingest 
plant foods grown on-site; however, no livestock are raised on-site for the 
production of meat and milk, and no pond is present on-site to provide 
fish and other aquatic food. 

l Scenario C: Subsistence Farming Use of the Site - On-Sitz Well Water. 
A hypothetical subsistence farmer is assumed to live in the 
decontaminated area and to use water from an on-site well for drinking, 
household purposes, livestock watering, and irrigation. The resident is 
assumed to ingest plant foods grown in the garden and meat and milk 
f’rom livestock fed with forage grown on-site. The resident is assumed 
to catch and consume fish and other aquatic organisms from an on-site 
pond. 

The parametric values used in the RESRAD code for the analysis of the former Baker 
Brothers site are listed in Table Al. AU parametric values are reported at up to three 
significant figures. Some values are specific to the former Baker Brothers site; others are 
generic. 
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TABLE Al Parameters Used in the RESRAD Computer Code for the Analysis 
of the Former Baiter Brothers Site 

Parameter Unit Scenario A Scenario B Scenario C 

Area of contaminated Zonea 
Thickness of contiated zone’ 
I.ength parallel to aquifer flow’ 
Basic radiation dose limir’*b 
Cover depth’ 
Contaminated zone 

Densit? 
Erosion rate’ 
Toti poroaiv 
Effective poroaiv 
Hydraulic conductivity’ 
Soil-ape&G b p-eter* 

Evapotranapiration coe5cient’ 
Precipitation’ 
Inigationb 
Irrigation modeb 
Runoff coefficient’ 
Watershed area for nearby pondb 
Accuracy for water/soil computationb 
Saturated wne 

ILkMi@ 
Total poroaiv 
Effective porosity’ 
Hydraulic conductS@ 
Hydraulic gradien#’ 
Soil-apedtic b paramcterm 

Water table drop rat& 
Well pump intake depth (btlow water tnblr@ 
Model: nondiaperrion (NfJ) or maw 

balance m¶Bib 
WelI pumping rat.& 
Number of unwturated zone haha 
UMaturated tone 

Thicknewa 
Soil dedq 
Total poroaiv 
Efkt.iva porod@P 
Soil-rpaific b parametd 
Hydraulic conductivitya 

Diatributlon wafficienta (all zoner) 
Uranium-234 
Uranium-238 
Urmium-238 
Actinium-227 
RotactMum-231 
Lsd-210 
RAdium-226 
TbOlhd3O 

Inhalation rabb 
Mam loading for inhalationb 
Shielding t&x, inhdationb 
Shielding tctor, artend gamnmb 
Fmdion of time indalraa~ 
Raction of time outdoor& 

m2 
m 
m 

mremfyr 
m 

g/cm’ 
-= 
-= 

nJyr 
-= 
-= 

mfyr 
m 

-= 

m’/yi 
-= 

a~ 
1.5 
457 
30 
0 

1.5 
0 

0.39 
0.3 

5.000 
4.05 
0.88 
0.82 
0.2 

Overhead 
0.4 

Nor used 
Not used 

Not used 
Not wed 
Not wed 
Not used 
NOtlId 
Not uwd 
Not UWd 
NOtused 
NoLured 

NOtUd 
NOtrued 

Not uud 
NOtUJOd 
NOtUMd 
NcZUUd 
N&rued 
NOtUWd 

128 
128 
l28 
450 
550 
270 
500 

390 
8.400 

O.OOQl 
0.4 
0.7 

0.17 
0.06 

23.000 
1.5 
457 
30 
0 

1.5 
0 

0.39 
0.3 

5,000 
4.05 
0.88 
0.82 
0.2 

Overhead 
0.4 

Not wed 
NOtUWd 

NOtMOd 
Not uwd 
Not used 
Not uwd 
NOtUWd 
NOtUWd 
NOtUWd 
Not und 
NOtUWd 

NOtUWd 
NOtUWd 

Not wed 
NOtlld 
NOtUMd 
NOtlUd 
NOtUWd 
NOtMOd 

128 
128 
128 
4bO 
650 
270 
500 

3SM 
8,400 

O.oQOl 
0.4 
0.7 
0.5 

0.25 

23,000 
1.5 
457 
100 
0 

1.5 
0 

0.39 
0.3 

5wJ 
4.05 
0.88 
0.82 
0.2 

Overhead 
0.4 

1.000,000 
0.001 

1.5 
0.39 
0.3 

5,000 
0.02 
4.05 

0 

iii 

250 
1 

18.5 
1.5 

0.39 
0.3 

4.05 
5,oou 

128 
128 
128 
460 
650 
270 
500 

3,200 
8,400 
0.0001 

0.4 
0.7 
0.5 

0.25 
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TABLE A.1 (Cont.) 

Parameter IJnit Scenario A Scenario B scenario c 

Shape factor, external gamab 
Dilution length for airborne duet, inhalationb 
Food consumption 

Fruits. vegetablezhand grtimb 
Leafy vegetables 
Milk+ 
Meat and poulwb 
FiA llanb 
Other aquatic food**b 

Soil ingestion’b 
Drinking water intake’> 
Contaminated &action of food and water 

Drinking water’b 
Houehold Watt& 
Livestock watePb 
Legation ~t$r**~ 

$gtyA% 

&sb 
Livestock fodder intake for meat’*b 
Livestock fodder intake for rnilkab 
Livestock water intake for mentab 
Livestock water intake for milkaP 
~veatoclr BOU intakc’b 
MENU loading for foliar deritionab 
Depth of coil mixing layer 
depth or root& 
Groundwater fractional usage OJ&UI~ 

Corn rurfaw water) 
Drinking watcrap 
Howehold rat&’ 
Livellbck wrtePb 
lnigati0& 

Storage timer of wnt.aminated IkdhufG 
Fruita, nonlet& vptablea, and gra& 
Leafy vegetable 
J%hep 

Meat and poult~+~ 
well ret& 
Liverto& focIdo&’ 

Total porosity of the bourn or building 
foundat.ionb 

Volumrtrlc water wnbnt of Lb foundationb 
Diffusion wefficient fbor radon pu 

In Lund&ion mat&lb 
In wntamlnatad 3one 0oiP 

Emanetlnp power of don-222b 
Radon vertical dimeMlon of nIlsin* 
Average annual wind rpeedb 
Average building air exchange rsteb 
Height of builw (IW~)~ 

-c 
la. 

-c 

2s 
lfh 
m 

1 
3 

Not wed 
Not wed 
Not used 
Not used 
Not uzed 
Not wed 

36.5 
Not used 

NOtused 
NOtUA.4 
Not wed 
Not used 
Not wed 
Not wed 
Not wed 
Not wed 
Not us14 
Not wed 
NOtrued 
NOtlId 
NOtlWd 
Not weJ 

0.15 
NOtUJd 

NOtlld 
NOtWd 
NOtUd 
Not used 

NOtUSEd 
NOtlAd 
Not wed 
NOtlId 
NOtUMd 
NOtrued 
NOtWd 
NOtUJd 

0.1 

0.03 

3.0 * 10.’ 
POxlQd 

0.25 
2 
2 

0.5 
25 

1 
3 

160 
14 

Not used 
Not wed 
Not used 
Not wed 

36.5 
Not use3 

0 
0 

Not wed 
0 

Not wed 
0.1 

Not wed 
Not wed 
Not wed 
Not USEA 
Not wed 
NOtWEd 
Not ubed 

0.0001 
0.15 
0.9 

Not wed 
NOtd 
NOtLId 
Not used 

14 

Not ‘ied 
NOtlId 
Not wad 
Not ued 
Not wed 
NOtwad 

0.1 

0.03 

3.0 x lo-’ 
2.0 I lob 

0.25 
2 
2 

0.5 
25 

1 
3 

160 
14 
92 
63 
5.4 
0.9 

36.5 
510 

1 
1 
1 
1 

0.5 
o.sd 
l.od 
1X+ 
66 
55 
60 
160 
0.5 

0.0001 
0.15 
0.9 

14 
1 
7 
7 
1 

20 
1 

45 
0.1 

0.03 

3.0 * lo” 
2.0 x 104 

0.25 
2 
2 

0.5 
2.5 
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TABLE Al (Cont.) 

Parameter 

Building indoor area factorb 
Bulk density of house or buildhg foundationb 
Thiche~ of howe or building foundationb 
Building depth below ground rurfaceb 

unit 

-e 
g/cm3 

m 
In 

Sxnario A 

0 
2.4 

0.15 
1 

Scenario B !%enario c 

0 0 
2.4 2.4 
0.15 0.15 

1 1 

* Valuer based on aitc ar.=%iJkationa, ecenario Msumptions, or Yu et al. (1993a.b). 

b RESRAD default value-~. 

’ Parameter in dimendOdW. 

d Calculated with the FLESRAD computer axle. 

. 
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The following is a list of the acronyms, iuitialisms, abbreviationa, and units of 
measure used in this document. 

ACR.ONYlW$ WIFE, AND fhBREVIATIONS 

ERA 
DOE 
FUSRAP 

i&D 
MED 

izf&kD 

U.S. Atomic Energy Commission 
as low as reasonably achievable 
U.S. Department of Energy , , 
Formerly Utilized Sites Remedial Action Program 
uranium distribution coefficient 
Measurement Applications and Development 
lkfadmttan Engineer District 
Oak Ridge National Laboratory 
residual radioactive material guideline computer code 

. 
/ 

UNIT3OFlHEASURE 

cm 
ems 
d 

: 

? 

mrem 
Pci 
s 

centimeter(s) 
cubic centimeteds) 
dWb1 
gram(a) 
hour(a) 
ldogramb3) 
lit&s) 
metf&) 
square meter(s) 
cubic meter(s) 
millirem(s) 
picocurie(s) 
second(s) 
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DERIVATION OF URANIUM RESIDUAL RADIOAL,XVE MATmum., 
GUIDELIXTS FOR TEE 4400 PIEIIL ROAD SITE, OTTAWA LAKE, blICHIGA.N 

by 

E. Faillace, M. N nnmagadda, and C. Yu 

SUMMARY 

Residual radioactive material guidelines for uranium were derived for the 4406piehl 
Road site in Ottawa Lake, Michigan. This site haa been designated for remedial action under 
the Formerly Utilized Sites Remedial Action Program (FUSRAP) of the U.S. Department of 
Energy (DOE). Single nuchde and total uranium guidelines were derived on the basis of the 
requirement that the SO-year committed effective dose equivalent to a hypothetical individual 
who lives or worka in the immediate vicinity of the 4400 PiehI Road site should not exceed 
30 mrem+r following remedial action for the current use and plausible future use scenarios 
(yu et al. 1993). The DOE residual radioactive material guideline computer code, BESRAD, 
which applien the methodology described in the DOE manual for implementing residual 
radioactive material guidelines, was used in this evaluation. 

. 
itpo potentid scenarios were considered in which it was assumed that, for a period 

of 1,000 years following remedial a-‘?~, the site would be used without radiological 
restrictiona. The two acenarioe varied blth regard to the Qpe of site we and sources of food 
consumed. The results of the evaluation indicated that the basic dose constraint of 
30 -mCpr would not be exceeded for uranium (including uranium-234, uranium-236, and 
uranium-238) within 1,000 years, provided that the soil concentration of total combined 
umnium (uranium-234, uranium-236, and uranium-238) at the 4400 Biehl Road site did not 
exceed the following Ieveb: 290 pCirg for scenario A (residential: current use scenario) and 
190 pCi/g for scenario B (subsistence farming: a plausible future use scenario). 

The uranium guidelines derived in this analysis apply to the total activity 
concentration of uranium isotopes (i.e., uraniu&238, uranium-234, and uranium-235) present 
in their natural activity concentration ratio of 1:1:0.046. Consequently, if uranium-238 were 
measured as the indicator radionuclide, the respective limits for scenarios A and B would be 
140 and 91 pCirg, reqectively. These guidelinee were calculated on the basis of a dose of 
SO nmdyr for scenarioe A and B (Yu et al 1993). In setting the actual uranium guidelines 
for the 4400 PiehI Road site, DOE will apply the ae low as reasonably achievable (ALARA) 
p+icy to the decision-making process, along with other factors, such aa whether a particular 
8cenario is maaonable and appropriate. 
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predecessor of DOE. The mandate of the program is to identify, evaluate, and, if necessary, . 
decontaminate sites previously used by the AEC or its predecessor, the Manhattan Engineer 
District (MED). 

F&medial action activities at the 4400 Piehl Road site will follow the guidelinea 
established in DOE Order 5499.5 (DOE 1999). The DOE residual radioactive material 
guideline computer code, RESBAD Cyu et al. 1993), derives residual radionuclide guidelines 
on a site-specific basis. This report presents the uranium guidelines derived for the 
4400 PiehI Boad site on the basis of a dose constraint of 30 mrem/~ for the current use and 
plausible future use scenarios Cyu et al. 1993). A dose limit of 100 mrem&r has been used 
in deriving guidelines for unlikely yet plausible future use scenarios, but such scenarios are 
not considered in this report because the bounding future use scenario (subsistence farming) 
is not an improbable one in view of .: 2 extensive farmland in the vicinity of the site. The 
dose constraint of 30 mrela/yr is not currently required under DOE Order 5499.5 but is in 
the proposed 10 CFB Part 834 rulemaking to account for additional dose contributions from 
other potential 80urCes Of Mdiation exposure. 

1.1 SITE HISTORY 

During the early and mid-194Os, Baker Brothers, Inc., in Toledo, Ohio, fabricated 
uranium slugs from .pnxessed uranium metals under subcontract to the MED. This 
commercial property consisted of several buildings and grounde covered with either asphalt 
or concrete, except for a dirt courtyard at the northwestern end of the site. The Baker 
Brothem property ww decontaminated at contract termination and later reevaluated under 
the DOE FUSBAP. Because the Baker Brothers uranium metal fabrication was related to 
AEC activities, a ~u~98jl of exitding conditions was performed to determine whether the site 
met current radiological guidelines. The principal radionuclide of concern was uranium-238. 
In -June 1989, the pr8hminary radiological survey at the former Baker Brothers site 
(2551-2655 Harleau Place, Toledo, Ohio) was conducted by members of the Measurement 
Applications and Development WAD) group of the OBNL at the request of DOE. Results of 
that sumey indicated partial conknination with uranium-238. The Baker property was 
ofkially included in the FWSW program in late 1992 (Foley and Johnson 1993). 

. /&3%5 
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1 IN’EODUCTXON AND BRIEF HISTORY 

me 4400 Piehl Road site is located in Ottawa Lake, Michigan (Figure 1). The site 
has been designated by the U.S. Department of Energy (DOE) for remedial action under its 
Formerlv Utilized Sites Remedial Action Program (FUSRAP). This designation was made 
after a radiological smvey by Oak Ridge National Laboratory (OBNL) in September 1992 
(Foley and Johnson 1993). The results of the radiological survey indicated that uranium 
contamination is present in two areas where materials were reportedly transported to the 
property from another FUSBAP site (the former Baker Brothers site in Toledo, Ohio). 
FUSRAP was established in 1974 by the U.S. Atomic Energy Commission (AEC). a 
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The Baker Brothers’ assets were liquidated, machinery and equipment were sold at 
auction, and the property was divided and sold to two independent companies. One part of 
&e property was resold in the summer of 1992. The new owner contacted ORIk and 
inquired about the radiological status of his property. Through this conversation it was 
learned that soil and debris from the former Baker Brothers site may have been moved to the 
4400 PiehI Road site in Ottawa Lake, Michigan, 

12 SITE DE!3CRlPTIONAND SE’ITING 

The property at 4400 Piehl Read in Otk.73 Lake, Michigan, is in a semi-rural area 
approximately 25 km northwest of Toledo, Ohio (Figure 1). The general area ofthe property 
is flat and has a large number of trees. The site consists of approximately 28,300 m2 and 
includes one owner-occupied house, a barn, and a pond (Figure 2). 
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The owner states that several dozen large dump truck loads of soil, concrete, and tree 
stumps were transported to his property from the former Baker Brothers site and were placed 
either in front of his house or in a large pile behind and approximately 30 m nor!!west of the 
house. The owner also states that a large pit approximately 3 m deep was dug at the edge 
of the pile. The tree stumps and the concrete slabs from the former Baker Brothers site were 
reportedly +unped into the pit, covered with additional soi& and leveled. The pile and pit 
afea is approximately 25-30 m from the pond (see Figure 2). Surface water drains from this 
area to the pond. 

Because soil had reportedly been hauled to this site from the former Baker Brothers 
property in Toledo, Ohio, the MAD Group at OBIL conducted a radiological survey of the 
4400 R&l Road site at the request of the DOE on September 2.9-21,1992. The transported 
soil, which was readily discemable from the native soil because of its color and texture, 
wnt&d a large amount of aah, cinders, and sand. It also contained heavily nmted scrap 
metal, brick, and other debris that might be found at an industrial site. Badio1ogica.l survey 
results indicated isolated spots of uranium contamination in surface and subsurface soil in 
two areas where materials from the former Baker Brothers site were reportedly placed. One 
contaminated area is a large “V-shaped region (approximately 1,900 m2) located in front of 
(south) and east of the house at the edge of the existing lawn. The soil in this area haa been 
leveled and spread and varies in depth fkom a few centimeters to about 60 cm. About 19% 
of this area has detectable surface contamination, and there may be contamination that is 
not detectable by surface measurements under some of the “clean” surface soil. The second 
area of transported soil (approximately 2,100 m2> is northwest of the house and includes 811 
“L”-shaped soil berm approximately i. 1. t.8 m high by 15 m long. The pit ia located at the 
end of the eastern leg of the “L” Most of this second area has spotty contamination (Foley 
and Johnson 1993). 

. 

Concentrations of uranium-238 found in soil samples taken from the location of the 
elevated gamma measurements exceeded typical site-specific uranium guidelines for soil that 
were derived for similar DOE F’USFWP sites. These areas are located to the south, 
northwest, and southeast of the house (see areas labeled as contaminated on Figure 2). 
Sample analyses and field measurements indicated that the berm had the highest 
concentrations of uranium. 

On the basis of weather records for Toledo, Ohio, located 25 km southeast of Ottawa’ 
Lake, the average annual precipitation at the 4400 Biehl Road site is e&inked to be 81 Cm. 
‘1210 weather is characterized as humid, with average evapotranspiratioa Irrigation, while 
not required to sustain vegetation, is assumed to be 20 cdyr. The average dust loading ia 
~n~er~atively edimat43d to be 0.0001 g/m9. 

The natural surf&e soil consista of approximately 16 cm of topsoil followed by sandy 
lapem. The measured uranium distribution coefficient (%) in this soil ranges ikom 290 to 
850 cm3/g when ambient (pore space) water is used W&miini 1994). Additional analyses 
using pond water from the property indicated a uranium gd value of 54 crn3/g (Orlandini 

.’ 
: 

1994). While this IQ value is below the range reported above, it is not representative of 
‘: ~ -’ .,.‘. 



ambient conditions. A uranium I& value of 200 cm3/g was used in the calculations because 
it is more represer tative of site conditions. Because the maximum dose is predicted to occur 
at time zero even when using a I$ value of 54 cm3/g, use of the latter Tould not afkt the 
derivation of the soil guidelines. 

The current residents of 4400 Piehl Road obtain their drinking and household water 
&xna cd-m-deep well. The water level in this well is approximately 34 m below the ground 
surface (John 1994). The soil under the contaminated areas in the vicinity of the pond was 
found to be saturated at a depth of less than 1 m; this condition may provide a pathway for 
radionuclides to migrate from the contaminated areas to the pond. Because of the present 
rise of a deep well, the use of pond water is not considered a plausible drinking water 
exposure pathway, but was only assessed with respect to the consumption of tih caught in 
the pond and the potential use of pond water for irrigation and watering of livestock 

1.3 DER.lVA’l’.ION OF CLEANUP GUIDELINES 

Although most DOE cleanup guidelines applicable to remedial actions at F’USIZAB 
sites are generic (DOE 1990), guidelines for uranium are derived on a site-specific basis. The 
purpose of this anaIysis was to derive the residual radioactive material guidelines for 
uranium (i.e., uranium-234, uranium-235, uranium-238, and total uranium) that are 
applicable to remedial action at the 4400 Piehl Road site. The derived guidelines represent 
the residual concentration of uranium in a homogeneously contaminated area that must not 
be exceeded if the site is to be rele 71 for use without radiological restrictions. The total 
uranium guideline ia derived by asmuing that uranium-238, uranium-234, and uraaium-235 
are present in their natural activity concentration ratio of 1:1:0.048. 

Site-specific uranium guidelines for the 4400 Fiehl Road site were derived on the 
bag& of a dose constraint of 30 mrem& for the current use and plausible fihre use 
scenarios (YU et aL 1993); it was assumed that uranium is the only radionuclide present at 
an above-background concentration. The RESRAD computer code, version 5.191, was used 
to derive these guidelines: The BBSRAD code applies the methodology described in the DOE 
manual for implementing residual radioactive material guidelines (Yu et al. 1993). 
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1.3 DERIVATION OF CLEANUP GUIDELINES 

Although most DOE cleanup guidelines applicable to remedial actions at FUSRAP 
sites are generic (DOE 1990), guidelines for uranium are derived on a site-specific basis. The 
purpose of this analysis was to derive the residual radioactive material guidelines for 
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are present in their natural activity concentration ratio of 1:1:0.046. 

Site-speciik uranium guidelines for the 4400 Fiehl Road site were derived on the 
basis of a dose constraint of 30 mrem/yr for the current use and plausible future use 
scenarios (Yu et aL 1993); it was assumed that uranium is the only radionuclide present at 
an above-background concentration. The BESBAD computer code, version 5.191, was used 
to derive these guidelines. The BESRAD code applies the methodology described in the D9E 
manual for implementing residual radioactive material guidelines (Yu et al. 1993). 



2 SCENARIO DEFINITIONS 

Two potential exposure scenarios were considered for the 4400 Piehl Road site. In 
these scenarios it was assumed that, at Borne time within 1,000 years, the site will be 
released x use without radiological restrictions following remedi~ action. 

Scenario A (the current use scenario) assumed continued residential use of the site. 
Under this scenario, a hypothetical resident was assumed to spend 50% of the time indoors 
in the decontaminated area, 25% af t.Ye time outdoors in the decontaminated area, and 25% 
ofthe time away from the site. The resident was assumed to be exposed to external gamma 
radiation, to inhale du& and radon gas, and to ingest small amounts of soil originating from 
the decontaminated area It was also assumed that the resident ingests fish caught in the 
&sting pond, does not ingest any produce grown in the decontamiuated area, and does not 
ingest meat or milk from livestock raised in the decontaminated area. 

Scenario B (a plausible future use scenario) also assumed residential use of the site 
but included subsistence farmin g. This scenario is quite plausible because much of the 
surrounding area is cultivated and the property is large enough to sustain agricultural 
activities. In addition to the exposure pathways considered in scenario A, the resident was 
mumed to eat produce grown on the property and to ingest meat and milk from livestock 
fed with forage grown on-site. AU water used by the resident for drinking, household 
purposes, irrigation, and watering of livestock was assumed to be drawn from the on-site 
well. As in scenario A, the resident t J assumed to ingest fish Corn the on-site pond. The 
alternative use of the on-site pond for irrigation and watering of livestock wan alao 
investigated but did not alter the guideline values derived in the reference scenario. Because 
of the existence of a deep well, the use of pond water for dri&ing or household purposes was 
not considered realistic. 

All exposure pathways considered for scenarios A and B are summarized in Table 1. 

TABLE 1 Summary of Expomra Pathwaya for Scenarios A 
and B,at the 4400 PiehI I&ad Site 

Wure Pathway Scaiario A' Scenario Bb 
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The RESRAD computer code (yu et al. 1993) calculated the potential radiation doses 
for the current md future residents on the basis of the following assumptions: 

During one year, the resident (both scenarios) spends 4,380 hours (50%) 
indoors, 2,190 hours (25%) outdoors in the decontaminated area, and 
2,190 hours (25%) away from the site. 

‘fhe walls, floor, and foundation of the house reduce external exposure 
by 3046; the indoor dust level is 40% of the outdoor dust level Cyu et al. 
1993). 

The airborne dust loading is 0.0001 g/m3. This is a conservative 
estimate that takes into account short periods of high mass loading and 
sustained period8 of normal activity typical of gardening or farming. 

The house depth below ground surface is 1 III, with an effective radon 
di.fIksion coefficient of 3 x X9 m2/s. . 

The size of the decontaminated area is sufIiciently large that 50% of the 
produce consumed by the resident in scenario B ti grown in a garden in 
the decontaminated area The resident in scenario A does not consume 
produce grown on-site. 

The size of the decontAn.Gnated area is large enough to produce 20% of 
the forage used to feed .~estock that produce meat and milk consumed 
by the resident in scenarioB. The resident in scenario A does not 
consume on-sits animal products. 

, 

For both scenarios, 50% of the fish consumed by the resident is obtained 
from the on-site pond. 

The current supply of water is fkom a deep on-site welL For both 
scenarios A and B, the source of water for drinking and household 
pusposeeieassumedtobefkomthis well. In scenario B, this well water 
is also amuned to be used for irrigation and watering of livestock 
assuming that pond water is used instead increases future doses but 
does not affect the maximum dose from all exposure pathways, which 
occurs immediately following decontamination. . 

The uranium distribution coefEcient is 200 ad/g for all zones. Because 
of the lack of more site-spec& data, the hydrological parameter used 
for the decoxitaminated area, the unsaturated zone, and the aquifer are 
conservatim defiiulta for sand (Yu et aL 1993). i F 
After mnedial action, no cover mate&l is placed over the 
deanltamillatedarea 
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l For conservatism, no erosion of the contaminated material occurs. 

0 The average thickness of the contaminated zone is 1 m. This value is 
a conservative estimate because in most parta of the contaminated area, 
the thickness was estimated from ORNL measurements to be less than 
60 cm (Foley and Johnson 1993). However, in the pit area, 
contaminanta may be present as deep as 3 m below the surface. 

0 The area of the contaminated zone is 4,000 m’. This value ia the total 
for the two areas in which uranium contamination was detected above 
backgmund levels. For modeling purposea, these two noncontiguous 
areas are conservatively treated aa a single homogeneously 
contaminated zone of circuhu shape. 



3 DOSE/SOURCE CONC ENTRA’I’ION RATIOS 

The RESRAD computer code, version 5.191 (Yu et al. 1993), was used to calculate 
the dos&ource concentration ratio DSR,(t) for uranium isotope i and pathway p at time t 
after rem dial action. The time frame considered in this analysis was 1,000 years. Radio- 
active decay and ingrowth were corkdered in deriving the dose/source concentration ratios. 
The various parameters used in the RJZSRAD code for this analysis are listed in the 
Appendix. The calculated maximum dose/source concentration ratios for all exposure 
pathways are presented in Tables 2 and 3 for Pcenarios A and ?, respectively. For both 
ecetios, the maximum dose/Bource concentration ratio occurs at time zero (immediately 
after remedial action). The primary pathways for scenario A are external exposure and dust 
inhalation; for scenario B, the dominant pathway is ingestion of produce grown in the 
decontaminated hire& 

The sux~.~~tion OfDSRip(t) for all pathways p ia the DSRi(t) for the ith -&otope: 

DSR#) ’ 1 DSR@) . 
P 

The total dose/source concentration ratio for total uranium can be calculated as 

DSRi. 1 C Wi DSRi(t) , 
i 

where pi is the &kg S&iety concentration fraction at the site for mm-234, 
uranium-236, and uranium-238. 

TABLE 2 1Hnrimu.m D~sdsource Concentration Ratioa for Scenario A 
(Resident) at the 4400 PiehI Road Site 

Expamre Pathway 

-arpos- 
.’ - Dwt lnbalatlcta’ 

Radon inllalatloa 
” rn&eitioi ‘bf fbh fivm on-site pond 

UraaiUm-234 uranium-23s Uranium-238 

8.6 x lo-’ 
4.7 x lc? 

6.6 x 10-l 7.9 x XT2 
43 x 10-2 4.3 x lo” 

0 
o 

0 



TABLE3 MarimumDo~ourceConcentrationRatioeforScenarioB(Subsistence 
Farmer) at the. .+iOO Piehl Road Sita 

M&mum Dose/source Concentration Ratiosa 
knredyr)/(pci/g) 

Expoeure Pathway uranium-234 Uranium-235 Uranium-238 

Extemalexpoaure 
Dust inhalation 
Radon inhalation 
Ingestion of produce grown on-&e 
Ingestion of meat f+om on-&e livestock 
Ingestion of milk from on-aita livestock 
Ingestion of fish fiwm on-site pond 
Ingestion of soil 
Ingestion of water &orn on-A3 well 

8.5 x lOA 
4.7 x NT2 
0 
5.7 x 1o-2 
7.5 x lOA 
1.8 x lo3 
0 
7.1 x loa 
0 

5.5 x 10-l 
4.3 x lo-2 
0 
5.4 x 10-2 
76x10d 
1.8 x lo= 
0 
6.8 x lti 
0 

7.9 x 10-2 
4.3 x lo-2 
0 
5.4 x 10-3 
7.2 x lo4 
1.8 x lOa 
0 
6.8 x 10" 
0 

a Maximum dose/source concentration ratios would occur immediately following remedial 
action; all values an3 reported to two significant figures. 

For this ai~alyais, Wi was assumed to represent the natural activity concentration 
ratios of l12.046,l/2.046, and 0.046’2.046 for uranium-238, uranium-234, and uranium-235, 
respectively. The total doee/source concentration ratios for single nuclides and total uranium 
are provided in Table 4. These ‘rat&~ .+re used to determine the allowable residual 

. radioactivity for uranium at the 4400 Fiehl Road site. 

Uncertainty in the derivation of dose/source concentration ratios arises from the 
distribution of possible input parameter v&es, as well as uncertainty in the conceptual 
model used to represent the site. Depending on the scenario, different parametera affect the 
~resulta. For acenarioa A and B, the dust inhalation and external exposure pathways 
contributed significantly to the total dose. Therefore, uncertainty in parameters affecting 
these pathways, such as the thickness of the contaminated zone and mass loading of du& in 
the air, will affect the results more than paraxueks affecting other pathways. In addition, 
doeea will depend strongly on the choice of occupancy factors selected for these two scenarios. 
Because the maximum dose oaurred at time zero, uncertainties in parameter that affect the 
leaching of radionuclides from the contaminated zone (e.g., distribution coefficients) did not 
affix4 the refndta. 

.,.The RESRAD defkult values were II& when no siteqxxific data were available. 
. These default values are based on national average or reasonable maximum values. In’ 
addition, the contaminated zone thickness of 1 m selected to derive the dose/source 
amcentration ratios wa19 bawd on the assumption that the aoil is uniformly contaminated to 
that depth. In reality, most of the contamination occursinthetop6Ocmofsoilandianot 
diBpemed uniformly tbroughout the site. Therefore, the calculated dost%ource ratio8 are 
coymitive. .: 

: -. 



.’ i 

. 

TABLE 4 Total DoseISource Concentra- 
tion Ratios for Uranium at the 4400 Piehl 
Road Site 

MaximumDo8e&urce 
Concentration Ratios8 

c~4TMpcvg~ 

Fkdionuclide Scenario Ab Scenario Be 

uranium-234 .. 6.5 x 10 f 1.1 x 10“ 
UraniUm-236 6.0 x 10” 6.6 x 10-l 
uranium-238 1.3 x llr’ 
Total uranium 1.0 x 10-l 

1.9 x 10“ 
1.6 x 10” 

’ All values are reported to two significant 
f&W= 

b Resident km-rent use scenario). 

’ Subaietence farmer (plausible future use . . scenario). 



4 RESIDUAL RADIOACTIVE MATERIAL GUIDELINES 

The reeidual radioactive material guideline is the concentration of residual 
radioactive material that cau remain in a decontaminated area and still allow use of the area 
without r diological restrictions. Given a dose constraint of HEL for an individual, the 
residual radioactive material gyideline G for W~*ZZD at the 4400 Piebl Road site cau be 
~cx3kula~as 

where DSR is the total dose/source concentratioq~ratio listed in Table 4. The d&e ax&raint I 

HEL USed to derive the residual radioactive mateha.l ,guideline is 30 mrem/yr for the current 
use and plausible fhture use scenarios (Yu et a.L 1993). The calculated residual radioactive 
material guidelines for single radionuclides h~ranium-234, uranium-235, and uranium-238) 
and total uranium are presented iu Table 6. I 

In calculating the total uranium guidelines hqorted to two significant figures), we 
atxwned that the activity concentration ratio of uranium-238, uranium-234, and uranium-235 
ie 1:1:0.048. The derived guidelines for total uranium are 290 and 190 pCi/g for scenarios A 
and B, respectively. If uranium-238 is measured as the indicator radionuclide, the 
uranic-238 limits for total uranium can be calculated by dividing the total urauium 
guidelines by 2.048. The resulting u-rium-238 limits are 140 and 91 pCi/g for scenarios A 
and B, respectively. 

TAELE 5 Residual Radioactive Mahial 
Guideliner for the 4400 PiehI Road Elite 

Guideline (pCilgY 

Radionuclide 8cenario Ab Scenario BC 

:: . . ‘?.’ uraninm-234 660 
UraniUm-235 50 45 
UraniUm-238 160 
Total uranium 190 ,:-, . ,. 

?‘_ hw~:,:., ,‘. .’ .; aWvaluesluereport8dto~aigni6cant 
j,.<’ . ‘f&m= ‘i ._’ g:* ,. b hident(currentusescenarh dose p,.: : . . ..- ,,-’ coMtraint - 30 nlremyr). 
‘A .:- <;,; ,,, * ’ Subsistence fhrmer (plausible future use 

scenario: dose comtraint = 30 e). 



When the derived radionuclide ‘guidelines for decontamination of a site are 
implemented, the law of f&n of the fractions applies. That is, the 8 ummation of the 
radionuclide concentrations Si remaining on-site (averaged over an avea of 100 m2 and a 
depth of 15 cm) divided by their guidelines Gi should not be greater than unie that is, 

C Si/Gi ~ 1 . 
i 

The derive$ guidelines Ii&d in Table 5 are for a large homogeneously contaminated area. 
For a small k&ted ma of contamkation - a Lot spot - the allowable concentration that 
can remain on-site may be higher than the homogeneous guideline, depending on the size of 
the contaminated area and in accordance with the ranges given in Table 6. 

TABLE 6 Ranges for Hot-Spot 
Multiplication Factom 

Factor . 

Range b2) 
(multiple of 

authorized limit) 

123 
1P 
.6 

3-.:-c 3 
10 - LJ 2 

’ Areas4m2areaveragedovera 
l-m2 atea; average shall not 
exceed 10x authorized limit. 

Source: Yu et al. (1993). 
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APPENDIX: 

SCENARIOS AND PARAMJCE RS USED FOR ANALYSIS 
OF TEE 4400 PIEHL ROAD SITE 

I .e following exposure scentioa were analyzed for the residence at 4-400 Piehl Road 
in Ottawa Laks, Michigan: 

l Soenorio A: Residential Use of the Site - A hypothetical resident is 
assumed to live in the decontaminate? area and to use an on-site well 
to supply water for drinking and household purposes. An on-site pond 
is present and provides finh: however, no produce is grown on-site, and. 
no livestock is raised for the production of meat and milk. 

l SceMJio B: Subsistence Fanning Use of the Site - A hypothetical 
resident is assumed to liva in the decontaminated area and to use water 
from an. on-site well for d&king, household purposes, watering of 
livestock, and irrigation. The resident is assumed to ingest produce 
grown in the garden and msat and milk from livestock fed with forage 
grown on-site. The resident is assumed to ingest fish from the on-site 
pond- 

The parametric values used in the RESRAD code for the analysis of the residence at 
4400 Piehl Road are listed in Table A All parametric values are reported at up to three 
sign%cant figures. Some parameters are specific to the Ottawa Lake site, others are generic. 
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TABIJ3Al p arametem Used in the RESRAD Computer Code for A&ly3is of he. 
MOO PiehI R0a.d Si.te + 

I 

Value 

Parambtcr unit BwnaxioA Scenario B 

4,000 
1 

63 
30 
0 

1.6 
‘0 
0.4 
0.3 

6,ooO 
4.06 
0.6 

0.31 

0v:ikad 

l,ELOO 
O.&l 

1.6 
0.4 
0.3 

5,oOC4 
0.02 

0 

A 
260 

1 

33 
1.6 
0.4 
0.3 

4.06 
MJ’3 

200 
200 
200 

iii 
100 
70 

fJWO0 

. 

4,ooo 
1 

63 
30 
0 

1.6 
0 

0.4 
0.3 

5,ooO 
4.06 
0.6 

0.81 
0.2 

Overhead 
0.2 

W%~ 
0.001 

1.6 
0.4 
0.3 

15,W 
0.02 

0 

A 
260 

1 

33 
1.6 
0.4 
0.3 

4.06 
5,ooO 

200 

ii 
20 
60 
100 
70 

two0 
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lhnilnn-234 
uranium-235 
urauium-238 
Atztinium-w 
RotJMzthiurp231' 
Lead-21p 
Badium-w " 
Thorium-~ 

saturated zone 
uranium-234 
umuium-235 
uranium-238 
Actirdlxn-m 
Protactinium-231* 
Lead-2 10. 
Badium-s 
Tlxnhn-w 

Inhalation dab 
May loading tar inhalation; 
shielding fkctor, ixlh?htionb 
shielding~,erturMlglunmab 
l+acthloftimeindoorab 
Fraction oftimc t3ddoomb 
shapo-,~srbmalb 
Dilution length for airborne dust, iphalatimb 
Food conm,unpW 

I. -. 
: : ,1 

200 
200 
200 
20 
so 
100 
70 

~.ooo 

200 
200 
200 
20 
so 
100 
70 

~,ooo 
3.400 
o.ooo1 

0.4 
0.7 
0.5 
0.25 

1 
3 

Not umd 160 
Not used 14 
Not used 92 
Not used 83 

5.4 6.4 
0.9 0.9 
0.9 0.9 
510 610 

1.0 

NO&d 
NOtUOd 

NO% 
NOtUMd 
NOtUMd 
NOtUCOd 
Not tamed 

200 
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20 
so 
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70 

woo0 
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230 
200 ” 
20 
so 
100 
70 

6wc@ 
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0.4 
0.7 
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0.25 

1 
3 

1.0 
1.0 
1.0 
1.0 
03 

4 
8% , 
Od 
88 
65 
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TABLE Al (Cont.1 

ParcrmStsr unit Scemuio A Scenario B 

(hstauu and molhml~@ 
Well aate@ 
Livedock tide@ 

volumetic natar contunt ofthe foundationb 
DifFbioncoefiicientforradonga8~ 
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IcInahgpoworofmdon-d 
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Avumga amud wind qmedb 
Averag~buil~air~~~ 
Haightofbuilding(~P 
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T%iCkliOMOfhorwOrb\dding~tiOnb 

Building depth below ground eurfbb 

i$ 
dm2 
m 
m 

t 

d 

SC 
m2h 
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Not used 0.6 
Not used o.ooo1 

0.16 0.16 
Not uead 0.9 

1.0 
1.0 

Not umd 
Not used 

1.0 
1.0 
1.0 
1.0 

Not ud 
Not uaed 
Not used 
Not umd 

7 
7 
1 

Not used 
0.03 

14 
1 
1 

20 
7 
7 
1 

46 
0.03 

3.0 x lo-' 3.0 x lo-’ 
2.0 x lo4 2.0 x lo4 

0.26 0.25 
2.0 2.0 
2.0 2.0 
0.6 0.6 
2.5 2.5 
0 0 

2.4 2.4 
0.15 0.16 
1.0 1.0 
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United States Government 

mxnorandum 
DATE: mL 1 0 I995 

REPLY TO 

*TX”: EM-421 (W. A. Williams, 301-903-8149) 
SUBJECT: Uranium Gu!deline for the Baker Brothers Site, Toledo, Ohio 

TO 
L. Price, OR 

This is in response to the request for approval of uranium guidelines for 
the Baker Brothers Site of the Formerly Utilized Sites Remedial Action 
Program (FUSRAP), pursuant to Department of Energy Order 5400.5. This 
site is located in Toledo, Ohio, and was used by the Department's 
predecessor for machining and shaping uranium metal. Your staff requested 
approval of a residual uranium guideline of 35 picocuric, per gram of 
total uranium for the site. This recommendation was made based on a 
supporting analysis by Argonne National Laboratory (ANL) and a brief 
rationale for the recommendation. 

Basic Dose Reauirement: 

The Baker Brothers Site is located in an urban area in Toledo, Ohio. The 
site consists of a number of buildings on a multi-acre tract of land. 
Adjacent properties include railroad, commercial, and residential land 
uses. The ANL analysis calculated a maximum residual concentration of 
total uranium in soil of 710 picoCuries per gram (pCi/g) for the current 
conunercial (Scenario A); a similar calculation for future residential use 
of the property (Scenario B) yielded a maximum uranium concentration of 
210 pci/g. These concentrations are equivalent to 30 ;nillirem per year, 
the dose constraint for current or likely use of land proposed in 
10 CFR 834. 

- : 
.' 

The possible agricultural use of the slte in the future must be also 
considered. Scenario C examines this use, and assumes a resident farmer 
will: 

l Reside at the site after cleanup 
l Drl~k water from an on-site well 
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The recommended 35 pCi/g guideline is less than 2 millirem per year for ar: 
industrial worker (Scenario A in the ANL Report). For residentGal and 
subsistence agricultural use, the recommended guideline is apprcvimately 
5 and 7 millirem per year (Scenarios B and C, respectively).. 

Based on the ANL analysis, the recommended value of 35 pCi/g of total 
uranium is within DOE's dose guideline of 100 millirem per year, which 
must be met under all worst case, plausible scenarios, including the 
assumed subsistence residential use. The recommended level of 35 pCi/g 
also meets the constraint of 30 millirem per year for current or likely 
land use, as proposed in 10 CFR 834. 

As Low as Reasonably Achievable (ALARAl Analysis: 

In addition to meeting the basic radiation protection guideline, any 
cleanup guideline must be analyzed to keep exposures ALARA. The ALARA 
analysis in the request stated that reducing the soil guide-line to the 
recommended level of 35 pCi/g would increase the volume of soil. Further 
reductions will significantly increase post remedial survey and 
verification costs. These costs include detailed sample preparation, a 
much larger number of soil samples, smaller grids for soil sampling, use 
of more sophisticated equipment, longer counting times on detectors, 
slower sample turnaround, and significant increases in time and cost. 
Further reductions in the guideline would increase costs substantially. 

In the application of ALARA, practical considerations are also taken into 
account. For practical considerations, it is likely that the contaminated 
areas will be cleaned up to a level below whatever guidel'ine is 
established. This is likely for two reasons. First, in order to remove 
all material above the guideline, some soil contaminated below the 
guideline will be removed. This will have the practical effect of 
lowering the guideline as it is applied during cleanup operations. 
Second, during cleanup operations, it is difficult to Frecisely delineate 
the point at which contamination above the guideline ends. As a result, 
remedial personnel will remove suspecf materials to avoid repeated cleanup 
operations in the same area. for these reasons, it is likely that cleanup 
will be accomplished at some level lower than the approved cleanup 
guldeline. 



A review of the ANL report indicates that one significant pathway for 2/i 
scenarios is via inhalation of contaminated dust. The mass loading f~,~:c-i- 
used for airborne dust in the calculations (100 micrograms per cu'jic 
meter) is higher than would be expected for respirable particles at rhc 
site under amtient conditions. This estimate reflects the IeveT of 
airborne dust expected from plowing or digging in the soil. Such a hish 
dust load is unlikely on a continual basis, and it very unlikely that all 
of the soil at this level would be of a respirable particle size. There 
are a number of other sources of uncertainty and conservatism in the dose 
calculations; these are briefly summarized on pages 11 and 14 of the ANL 
report. 

Summary and Anproval: 

Based on the above considerations, a site-wide guideline of 35 pCi/g for 
total uranium above background levels is approved for use in the cleanup 
of the Baker Brothers Site, pursuant to DOE Order 5400.5, Chapter IV, 
Section 5a. As an additional constraint, the total uranium in any 100 m2 
grid block shall not exceed 100 pCi/g. Any smaller "hot spots" shall use 
the applicable criteria set forth on page 16 of the ANL report. 

Please provide AN'. with post-remedial action data to permit the 
preparation of another dose estimate report to reflect the actual doses 
after completion of the cleanup. We also recommend that your staff 
discuss the site characterization data and the approved guidelines with 
the State staff, property owner, and other stakeholders at an appropriate 
time. 

James W. Wagoner II, v 
Director 
Division of Off-Site Programs 
Office of Eastern Area Programs 
Offlce of Environmental Restoration 

. 

iF*Adler, OR 
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United States Government Department of Energy 

memoran~eiw m DEC 2 lj 17 RH g94 
Willlams, 903-8149) 

lines for the Ottawa Lake, Michigan, Vicinity Property 

rg L. Price, OR 

This is in response to the request for approval of uranium guidelines for 
the Ottawa Lake (Michigan) vicinity property of the Formerly Utilized 
Sites Remedial Action Program, pursuant to Department of Energy (DOE) 
Order 5400.5. The site, located in southeastern Michigan, became 
contaminated with uranium from the Baker Brothers Site in Toledo, Ohio. 
Baker Brothers was used for uranium machining to support the Hanhattan 
Engineer District during the 1940s. Your staff requested approval of a 
residual uranium guideline for 35 picocuries per gram of total uranium, 
based on a draft supporting analysis by Argonne National Laboratory (ANL). 
Further, your staff provided a brief analysis that this level achieves the 
DOE goal of keeping radiation exposures as low as reasonably achievable 
(ALARA). 

Basic Dose Reatiremenl : 

The Ottawa Lake vicinity property is located in southeastern Michigan, 
near Toledo, Ohio, and the present land use is residential, with a small 
vegetable garden at the property. Several other residences are nearby, 
and farms are also in the general area. For the cleanup of the site, it 
is necessary to determine a uranium soil guideline pursuant to DOE 
Order 5400.5, Chapters II and IV. The first step In this process is to 
determine (using site-specific data) the level of uranium that would lead 
to an exposure of,~j?Q, m!lJ&yn,per year,,fpr,,ll?~~~,p~~a~~~,~l,e 1 and uses. A . . . . .yJ:l.. :- 
draft analysii'was*bhrformed by ANL and was submitted with the request. 

The ANL analysis calculated a maximum residual concentration of total 
uranium In soil of 190 picocuries per gram (pCi/g) or 290 pCi/g, depending 
on future land use. These concentrations are equivalent to 30 millirem 
per year for variour>land uses, and the 3O.millirem is the proposed limit 
for current or likely uses in 10 CFR 834. The recommended 35 pCi/g is 
equivalent to 4 nr1111rem per year for the current residential use of the 
site (Scenario A). For subsistence farming use with an on-site water well 
(Scenario B), the exposure is approximately 6 millirem per year. 

Based on the draft ANL analysis, the recoumnended value of 35 pCi/g of 
total uranium is within the DOE dose guideline of 100 millirem per year, 
which must be met under all worst case, plausible scenarios, including the 
assumed residential and agricultural u;e: 

As Low As Reasonlblv Achievable Analysti : 

In addition to meeting the basic radiation protection guide 
cleanup guideline must be analyzed to keep exposures ALARA. 

line, any 
In the 
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application of ALARA, pract;cal considerations, costs, and benefits are 
also taken Into account. For practical considerations, It Is likely that 
the contaminated areas will be cleaned up to a level below whatever 
guideline Is established. This Is likely for two reasons. First, In 
order to remove all material above the guideline, some soil contaminated 
belot. the guideline will be removed. This will have the practical effect 
of lowering the guideline as It is applfed during cleanup operations. 
Second, during cleanup operations, It is difficult to precisely delineate 
the point at which contamination above the guideline ends. As a result, 
remedial personnel will remove all suspect materials to avoid repeated 
cleanup operations on the same property. For these reasons, It Is likely 
that cleanup for uranium will be accomplished at some level lower than the 
approved cleanup guideline. 

There Is one practical consideration not considered In the ANL analysis-- 
the use of clean fill material to replace excavated materials. This will 
cause a shielding and covering effect on the remaining soils, reducing 
gamna ray and dust exposures. The clean fill will also reduce the 
projected doses by diluting the residual contamination. The ANL analysis 
does not assume that there Is any clean fill placed over the site after 
cleanup. For this reason, the doses calculated In the ANL report are 
clearly a worst case scenario. In the actual application of a cleanup 
guideline, it is very likely that a cleanup level substantially below the 
established guideline will be achieved. 

Selection of a uranium guidellne significantly below 35 pCi/g would Impact 
the project by reducing the utility of field measurements for confirming 
the cleanup of uranium. Although other measurement techniques could be 
used, the cost is much higher and the tlme required to confirm cleanup 
would be significantly higher. Accordingly, cleanup at a lower level Is 
not reasonably achievable. 

w and ADDroval: 

Eased on the above considerations, a guideline of 35 pCl/g for total 
uranium above background levels Is approved for use In the cleanup of the 
Ottawa Lake vicinity property, pursuant to DOE Order 5400.5., Chapter IV, 
Section 5a. 

i 
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Ue understand that your staff has discussed site rctlvltles and the draft 
ANL analysis with State personnel. We recomend that the approved 
guideline and the supporting documentation be dltcussed with State 
personnel as soon at convenient. 

imes Y. Wagoner 
Director 
Off-Site/Savannah River Programs Division 
Office of Eastern Area Programs 
Office of Envlronmental Restoration 

cc: 
F. tler,pR 

E: Faillace, ANL 
R. Foley, Oak Ridge National Laboratory 
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NOTATION 

Tho following is a list of the ncrnnyms, initinlisms, and nbbreviations (including units 
of measure) used in this document. Some ncronyms used in tables or equations only are 
defined in the respective tables or equations. 

ACRONYMS, INITIALISMS, AND ABRREXIATIONS 

DOE 
FUSRAF’ 

MED 
ORNL 
RESRAD 

U.S. Atomic Energy Commission 
as low as reasonably achievable 
U.S. Department of Energy 
Formerly Utilized Sites Remedial Action Program 
Measurement Applications and Development 
Manhattan Engineer District 
Oak Ridge National Laboratory 
residual radioactive material guideline computer code 

UNITS OF MEA5XJR.E 

cm centimeter(s) 

7 

2 cubic centimeter(s) 
day(s) 

i 
gram(s) 
hour(s) 

kg kilogram(s) 
L liter(s) 

’ +; m@p~metf&s) 
m* square meter(s) 
m” cubic meter(s) 
m*m millirem(s) 
pCi picocuri&) 
S..;&>;..+;iirgeCOnd(8) 

v yeads) 
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DERNATION OF URANIUM RESIDUAL RADIOACTIVE MATERIAL 
GUIDELINES FOR THE 4400 PIEHL ROAD SITE, OTTAWA LAKE, MICHIGAN 

E. Faillace, M. Nimmagaddn, rind C. Yu 

SUMMARY 

Residual radioactive material guidelines for uranium were derived for the 4400 Piehl 
Road site in Ottawa Lake, Michigan. This site has been designated as a candidate for 
remedial action under the Formerly Utilized Sites Remedial Action Program (FUSRAP) of the 
U.S. Department of Energy (DOE). Single nuclide and total uranium guidelines were derived 
on the basis of the requirement that the 50.year committed effective dose equivalent to a 
hypothetical individual who lives or works in the immediate vicinity of the 4400 Piehl Road 
site should not exceed 30 mrem/yr following remedial action for the current use and plausible 
future use scenarios (Yu et al. 1993). The DOE residual radioactive material guideline 
computer code, RESRAD, which applies the methodology described in the DOE manual for 
implementing residual radioactive material guidelines, was used in this evaluation. 

Two potential scenarios are considered in which it is assumed thai, for a period of 
1,000 years following remedial action, the site will be used without radiological restrictions. 
The two scenarios vary with regard to the type of site use and sources of food consumed. The 
results of the evaluation indicate that the basic dose constraint of 30 mrem/yr will not be 
exceeded for uranium (including uranium-234, uranium-235, and uranium-238) within 
1,000 years, provided that the soil concentration of total combined uranium (uranium-234, 

_- <.*,.&.“-. &j~$$&$!&~ & :. 

The, uranium guidelines derived in this analysis apply to the total activity 
eoncentr&i&%f uranium isot.op& (ii&, uranium-238, uranium-234, and uranium-235) present 
in their natural activity concentration ratio of 1:1:0.046. Consequently, if uranium-238 were 
measured as the indicator radionuctide, the respective limits for scenarios A and B would be 
140 and 91 Pci/g, respectively. These guidelines were calculated on the basis of a dose of 
30 mrem/yr for scenarios A and B (Yu et al. 1993). In setting the actual uranium guidelines 
for the 4406 Piehl Road site, DOE will apply the as low as reasonably achievable (ALARA) 
policy to the’decision-making process, along with other factors, such as whether a particular 
scenario is reasonable and appropriate. 
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The 4400 Piehl Road site is located in Ottawo Lake, Michigan (Figure 1). The site 
has been designated by the U.S. Department of Energy (DOE) a~ a candidate for remedial 
action under its Formerly Utilized Sites Remedial Action Progrnm (FUSMP). This 
designation was made after a radiological survey by Oak Ridge National Lnboratory (ORNL) 
in September 1992(Foley and Johnson 1993). The results ofthe rndiological survey indicated 
that uranium contamination is present in two areas where moterids were reportedly 
transported to the property from another FUSRAP site (the former Baker Brothers site in 
Toledo, Ohio). FLJSRAP was established in 1974 by the U.S. Atomic Energy Commission 
(AEX), a predecessor of DOE. The mandate of the program is to identify, evaluate, and, if 
necessary, decontaminate sites previously used by the AEC or its predecessor, the Manhattan 
Engineer District (MED). 

Remedial action activities at the 4400 Piehl Road site will follow the guidelines 
established in DOE Order 5400.5 (DOE 1990). The DOE residual radioactive material 
guideline computer code, RESRAD (Y u et al. 1993), derives residual radionuclide guidelines 
on a site-specific basis. This report prcscnts the uranium guidelines derived for the 

4400 Piehl Road site on the basis of a dose constraint of 30 mrem/yr for the current use and 
plausible future use scenarios (Yu et al. 1993). A dose limit of 100 mrem/yr has been used 
in deriving guidelines for unlikely yet plausible future use scenarios, Lu! . rch scenarios are 
not considered in this report because the bounding future use scenario (subsistence farming) 
is not an improbable one in view of the extensive farmland in the vicinity of the site. The 
dose constraint of 30 mrern/yr is not currently required under DOE Order 5400.5 but is in 
the proposed 10 CFR 834 rulemaking to account for additional dose contributions from other 
pntential sources of radiation exposure. 

1.1 SITE HISTORY 

During the early and mid-1940s, Baker Brothers, Inc., in Toledo, Ohio, fabricated 
uranium slugs from processed uranium metals under subcontract to the MED. This 
commercial property consisted of several buildings and grounds covered with either asphalt 
or concrete, except for a dirt courtyard at the northwestern end of the site. The Baker 
Brothers property was decontaminated at contract termination, and later re-evaluated under 
the DOE FUSRAP. Because the Baker Brothers uranium metal fabrication was related to 
AEC activities, a survey of existing conditions was performed to determine whether the site 
met current radiological guidelines. The principal radionuclide of concern was uranium-238. 
In June 1989, the preliminary radiological survey at the former Baker Brothers site 
(2551-2555 Harleau Place, Toledo, Ohio), was conducted by members of the Measurement 
Applications and Development (MAD) Group of the ORNL at the request of DOE. Results 
of this survey indicated partial contamination with uranium-238, and the Baker property was 
officially included in the FUSRAP program in late 1992 (Foley and Johnson 1993). 
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The Baker Brothers assnts were liquidated, machinery and equipment were so!d at 
auction, and the property was divided and sold to two independent companies. One part of 
the property was resold in the summer of 1992. The new owner contncted ORNL and 
inquired about the radiological status of his property. Through this conversation it was 
learned that soil and debris from the former Baker Brothers site may have been moved to the 
4400 Piehl Read site in Ottawa Lake, Michigan. 

13 SITE DESCRIPTION AND SETTING 

The property at 4400 Piehl Road in Ottawa Lake, Michigan, is in a semi-rural area 
approximately 25 km northwest of Toledo, Ohio (Figure 1). The general area of the property 
is flat and has a large number of trees. The site consista of approximately 28,300 m2 and 
includes one owner-occupied house, a barn, and a pond (Figure 2). 

+ LOCATION OF FORMER BAKER BROT%RS sl?‘E I INS= 

FIGURE 1 Location of the 4400 Piehl Road Site, Ottawa Lake, Michigan 
(Adaoted frnm Pnlnv nnd .Johnson 1993) 
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conditions. A uranium K, value of 200 cm”/g was used in the calculations because it is more 
representative of site conditions. Because the maximum dose is predicted to occur at time 
zero even when using a K,, value of 54 cm3/g, use of the latter would not nffect the derivation 
of the soil guidelines. 

The current residents at 4400 Piehl Road obtain their drinking and household water 
from a 40-m deep well. The water level in this well is npproximately 34 m below the ground 
surface (John 1994). The soil under the contaminated areas in the vicinity of the pond was 
found to be satllrated at a depth of less than 1 m; this condition may provide a pnthway for 
radionuclides to migrate from the contaminated areas to the pond. Because of the present 
use of a deep well, the use of pond water is not considered n plausible drinking water 
exposure pathway, but was only assessed with respect to the consumption of fish caught in 
the pond and the potential use of pond wnter for irrigntion nnd watering of livestock. 

1.3 DERIVATION OF CLEANUP GUIDELINES 

Although most DOE clennup guidelines applicable to remedial actions at FUSRAP 
sites are generic (DOE 19901, guidelines for urnnium are derived on n site-specific basis. The 
purpose of this analysis was to derive the residual radioactive material guidelines for 
uranium (i.e., uranium-234. uranium-235, uranium-238, and total uranium) that are 
applicable to remedial action at the 4400 Piehl Rend site. The derive: gu! j xlines represent 
the residual concentration of uranium in a homogeneously contaminated area that must not 
be exceeded if the site is to be released for use without radiological restrictions. The total 
uranium guideline is derived by assuming that uranium-238, uranium-234, and uranium-235 
are present in their natural activity concentration ratio of 1:1:0.046. 

Site-specific uranium guidelines for the 4400 Piehl Road site were derived on the 
basis of a dose constraint of 30 mrem/yr for the current- use and plausible future use 
scenarios (Yu et al. 1993); it was assumed that uranium is the only radionuclide present at 
an above-background concentration. The RESRAD computer code, version 5.191, was used 
to derive these guidelines. The RESRAD code applies the methodology described in the DOE 
manual for implementing residual radioactive material guidelines (Yu et al. 1993). 



Two potentinl exposure scennrios were considered for the 4400 Pichl World site. In 
these scenarios it was assumed that, nt some time within 1,000 years, the site will be 
released for use without radiological restrictions following remedinl u&on. 

Scenario A (the current use scenario) assumes continued residential use of the site. 
Under this scenario, n hypotheticnl resident is nssurned to spend 50% of the time indoors in 
the decontnminnted area, 25% of the time outdoors irl the decontaminated area, and 25% of 
the time away from the site. The resident is nssumcd Lo be exposed to external gamma 
radiation, to inhale dust and radon gas, nnd to ingest small amounts of soil originating from 
the decontaminated area. It is also assumed that the resident ingests fish caught in the 
existing pond, does not ingest nny produce grown in Lhc decontnminnted area, and does not 
ingest meat or milk from livestock raised in the decontaminated area. 

Scenario B (a plausible future use scenario) also assumes residential use of the site 
but includes subsistence farming. This scenario is quite plausible because much of the 
surrounding area is cultivated and the property is large enough to sustain agricultural 
activities. In nddition to the exposure pnthwilys considered in scenario A, the resident is 
assumed to ent produce grown on the property and LO ingest meat and milk from livestock 
fed with forngc grown on-site. All water used by the resident for drinking, household 
purposes, irrigation, and watering of livestock is assumed to be drawl1 i‘rc~:~~ the on-site well. 

. . 
.- . 

* I 

As in scenario A, the resident is assumed to ingest fish from the on-site pond. The 
alternative use of the on-site pond for irrigation and watering of livestock was also 
investigated but did not alter the guideline values derived in the reference scenario. Because 
of the existence of a deep well, the use of pond water for drinking or household purposes was 
not considered realistic. 

; ,, All exposure pathways considered for scenarios A and B are summarized in Table 1. 

TABLE 1 Summary of Exposure Pathwnys for Scenarios A and 
B at the 4400 Piehl Road Site 

Exposure Pathway Scennrio A Scenario Bb 

,’ 

\ 

c 
-. 

‘. 

-4 -” 

4’,: 
F 

r ,! 

External exposure 
Dust inhalation 
Radon inhalation 
Ingestion of produce grown on-site 
Ingestion of meat from on-site livestock 
Ingestion of milk from on-site livestock 
Ingestion of fish ti-om on-site pond 
Ingestion of soil 
Ingestion of water from on-site well 

. Resident (current use scenario). 

Yes 
Yes 
Yes 
No 
No 
No 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
YeS 
Yes 
Yes 
YeS 
YeS 

b Subsistence fanner (plausible future use scenario). 
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The RESRAD compukr code (Yu et al. 1993) calculated the potential radintion doses 
for the current and future reaiaents on the basis of the following assumptions: 

During one year, the resident (both scenarios) spends 4,380 hours (50%) 
indoors, 2,190 hours (25%) outdoors in the decontaminated area nnd 
2,190 hours (25%) away from the site. 

The walls, floor, nnd foundation of the house reduce external exposure 
by 30%; the indoor dust level is 40% of the outdoor dust level (Yu ct nl. 
1993). 

The airborne dust loading is 0.0001 mg/m’. This is a conservative 
estimate that takes into account short periods of high mass loading and 
sustained periods of normal activity typical of gardening or farming. 

The house depth below ground surface is 1 m, with an effective radon 
diffusion coefficient of 3 x 10.’ m’/s. 

The size of the decontaminated area is sufficiently large that 50% of the 
produce consumed by the resident in scenario B is grown in a garden in 
the decontaminated area. The resident in scenario A does not consume 
this produce. 

The size of the decontaminated area is large enough LO p:' duce 20% of 
the forage used to feed livestock that produce meat and milk consumed 
by the resident in scenario B. The resident in scenario A does not 
consume these animal products. 

For both scenarios, 50% of the fish consumed by the resident is obtained 
from the on-site pond. 

; “... .-.. ,.:-is 
The current supply of water is from a deep on-sitewell. For scenario A, 
the source of water for drinking and household purposes is assumed to 
be from this well. In scenario B, this well water is also assumed to be 
used for irrigation and watering of livestock; assuming that pond water 
is used instead increases future doses but does not affect the maximum 
dose from all exposure pathways, which occurs immediately following 
decontamination. 

The uranium distribution coefficients are 200 cm3/g for all zones. 
Because of the lack of more site-specific data, the hydrological 
parameters used for the decontaminated area, the unsaturated zone, and 
the aquifer are conservative defau!ts for sand (Yu et at. 1993). 

After remedial action, no cover material is placed over the 
decontaminated area. 

-- 
__s_.. 

-... 
-.-_1_- 
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9 For conservatism, no erosion of the contaminated moterinl occult; 

l The average thicknedb of the contaminated zone is 1 m. This value is 
a conservative estimate because in most parts of the contominnted area, 
the thickness was estimated from ORNL measurements to be less than 
60 cm (Foley and Johnson 1993). However, in the pit nren, 
rontaminants may be present as deep as 3 m below the surface. 

. The area of the contaminnted zone is 4,000 rn’. This vnlue is the totnl 
for the two areas in which urnnium contnmination was detected nbove 
background levels. For modeling purposes, these two noncontiguous 
areas are conservatively lreated OS a single homogeneously 
contaminated zone of circuinr shape. 



3 DOSE/SOURCE CONCENTRATION RATIOS 

The RESRAD computer code, version 5.191 (Yu et al. 1993), cakul~lted the 
dose/source concentration ratio DSR,(t) fur uranium isotope i and pathway p at time 1 after 
rem-dial action. The time frame considered in this analysis was 1,000 years. Radioactive 
decay and ingrowth were considered in deriving the dose/source concentration ratios. The 
various parameters used in the RESLAD code for this analysis are listed in the Appendix. 
The calculated maximum do&source concentration ratio for all exposure pathways are 
presented in Tables 2 and 3 for scenarios A and B, respectively. For both scenarios, the 
maximum dose/source concentration ratio occurs at time zero (immediately after remedial 
action) The primary pathways for scenario A are external exposure and dust inhalation; for 
scenario B, the dominant pathway is ingestion of produce grown in the decontaminated area, 

is, 
The summation ofDSR,,,ft) for all pathways p is the DSR,ttl for the ith isotope; that 

DSR,W = c DSR,,,U) . 
I’ 

The total do&source concentration ratio for total uranium can be calculated as 

DSRO) = c W, DSR,W . 

where Wi is the existing activity concentration fraction at the site for uranium-234, 
uranium-235, and uranium-238. 

TABLE 2 Maximum Dose/Source Concentration Ratios for Scenario A 
(resident) at the 4400 Piehl Road Site 

Maximum Dose/Source Concentration Ratio’ 
(mtem/yrY(pCi/g) 

Exposure Pathway Uranium-234 Uranium-235 Uranium-238 

External exposure 8.5 x 10.’ 5.5 x lo” 7.9 x HI1 
Dust inhalation 4.7 K IO” 4.3 x lo” 4.3 x IO” 
Radon inhalation 0 0 0 
Ingestion of fish from on-site pond 0 0 0 
Ingestion of soil 7.1 Y lCJ 6.8 x w 6.8 x lCJs 
Inaestion of watsr from on-site well 0 0 0 

E 

’ Maximum dose/source concentration ratios would occur immediately following 
remedial action; all values nre reported to two significant figures. 
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TABLE 3 Maximum Dose/Source Concentrntion Ratios for Sccnnrio B (subsistence 
farmer) at the 4400 Piehl Road Site 

Maximum Dose/Source Concentration Ratio’ 
(mrcm/yrl/~pCi/gl 

Exposure Pathway Uronium-234 Urnnium-235 Urnnium-238 

External exposure 
Dust inhalation 
Radon inhalation 
Ingestion of produce grown on-site 
Ingestion of meat from on-site livestock 
Ingestion of milk from on-site livestock 
Ingestion of fish from on-site pond 
Ingestion of soil 
Ingestion of water from on-site well 

8.5 x lo” 
4.7 x lo’* 
0 
5.7 x lo2 
7.5 x la’ 
1.8 x 10-r 
0 
7.1 x 16” 
0 

5.5 x lo” 
4.3 x lo‘2 
0 
5.4 x IO” 
7.2 x lo” 
1.8 x 10‘” 
0 
6.8 x 10” 
0 

7.9 x lo* 
4.3 x loa 
0 
5.4 x 10.1 
7.2 x lo4 
1.8 x luJ 
0 
6.8 x lo’3 
0 

’ Maximum dose/source concentration ratios would occur immediately following remedial 
nction; all values are reported to two significant figures. 

For this analysis, Wi is assumed to represent the natural acti*.Gty r$,ncentration ratios 
of I/2.046, ILI.046, and 0.046f2.046 for uranium-238, uranium-234, and uranium-235, 
respectively. The total dose/source concentration ratios for single nuclides and total uranium 
are provided in Table 4. These ratios were used to determine the allowable residual 
radioactivity for uranium at the 4400 Piehl Road site. 

Uncertainty in the derivation of dose/source concentration ratios arises from the 
#distribution .of. possibleinput parameter values,, -85 well as uncertainty in the, conceptual 
model used to represent the site. Depending on the scenario, different parameters affe~t~the 
results. For scenarios A and B, the dust inhalation and external exposure pathways 
contribute significantly to the total dose. Therefore, uncertainty in parameters nffecting 
these pathways, such as the thickness of the contaminated zone and mass loading of dust in 
the air, will affect th~‘&sults more than parameters affecting other pathways. In addition, 
doses will depend strongly on the choice of occupancy factors selected for these two scenarios. 
Because the maximum dose occurs at time zero, uncertainties in parameters that affect the 
leaching of radionuclides from the contaminated zone (e.g., distribution cocfflcients) do not 
affect the results. 

The RESRAD default values have been used if no site-specilic data were available. 
These default values are based on national average or reasonable maximum values. In 
addition, the contaminated zone thickness of 1 m selected to derive the dose/source 
concentration ratios is based on the assumption that the soil is uniformly contaminated to 
that depth. In reality, most of the contamination occurs in the top 60 cm of soil and is not 
dispersed uniformly throughout the site. Therefore, the calculated dose/source ratios are 
conservative. 
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TABLE 4 lotal DoselSource Concentra- 
tion Ratios for Uranium at the 4400 Piehl 
Road Site 

I -. I 

Maximum Dose/Source 
Concentration Ratio’ 

(mrem/yrY(pCilg) 

Badionuclide 

Uranium-234 
Uranium-235 
Uranium-238 
Total uranium 

Scenario A” 

5.5 x 1u2 
6.0 x 10” 
1.3 x 10” 
1.0 x lo” 

Scenario B’ 

1.1 x lo” 
6.6 x 10’ 
1.9 x 10’ 
1.6 x lo” 

’ All values are reported to two significant 
figures. 

’ Resident (current use scenario). 

’ Subsistence farmer (plausible future use 
scenario). 

I . 
. . .- ,. I 
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4 RESIDUAL ILADIOACTWE MATERIAL GUIDELINES 

The residual rndioactive mnterial guideline is the concentration of residual 
radioactive material that can remain in a decontaminated area and still allow use of the area 
without radiological restrictions. Given a dose constraint of HE,, for an individual, the 
residual radioactive material guideline G for urnnium ot the 4400 Piehl Road site can be 
calculated as 

C = HJDSK , 

where DSR is the total dose/source concentration ratio listed in Table 4. The dose constraint 
HgL used to derive the residual radioactive material guideline is 30 mrem/yr for the current 
use and plausible future use scenarios (Yu et al. 1993). The calculated residual radioactive 
material guidelines for single radionuclides (uranium-234, uranium-235, and uranium-238) 
and total uranium are presented in Table 5. 

In calculating the total uranium guidelines (reported to two significant figures), we 
assumed that the activity concentration ratio of uranium-238, uranium-234, and uranium-235 
is 1:1:0.046. The derived guidelines for total uranium nre 290 and 19Q pC;!g for scenarios A 
and B, respectively. If uranium-238 is measured as the indicator radionuclide, the 
uranium-238 limits for total uranium can be calculated by dividing the total uranium 
guidelines by 2.046. The resulting uranium-238 limits are 140 and 91 pCi/g for scenarios A 
and B, respectively. 

scenario: dose constraint = 30 mremlyr). 

TABLE 5 Residual Radioactive Material 
Guideli& f6&I%%bO Piehl Road Site 

Guideline (pCi/g) 

Uranium-234 550 260 
Uranium-235 50 45 
Uranium-238 230 160 
Total uranium 290 190 

’ All values are reported tn two significant 
figures. 

’ Resident (current use scenario: dose 
constraint = 30 mrem/yr). 

’ Subsistence farmer (plausible future use 



Men implementing the derived rndionuclide guidelines for decontaminntion of a 
si’d, the law of sum of the fractions applies. That is, the summation of the rudionuclide 
concentrations S, remaining on-site (averaged over an area of 100 rn’ and a depth of 15 cm) 
divided by their guidelines G, should not be greater than unity; that is, 

c q/c, 5 1 . 

The derived guidelines listed in Table 5 are for a large homogeneously contaminated area. 
For a small isolated aren of contamination - a hot spot - the allowable concentration that 
can remain on-site may be higher thnn the homogeneous guideline, depending on the size of 
the contaminated area and in nccordance with the ranges given in Table 6. 

TABLE 0 Ranges for Hot 
Spot Multiplication Factors 

Factor 
(multiple of 

Range Cm’) authorized limit) 

<l IV 
1 - <3 6 
3-<IO 3 
10 - 25 2 

’ Areas less than 1 m’ are to be 
averaged over a l-m’ area, 
and that average shall not 
exceed 10 times the 
authorized lirnj&- +,, 

Source: Yu et al. (1993). 
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APPENDIX: 

SCENARIOS AND PARAMETERS USED FOR THE ANALYSIS 
OF THE 4400 PIEHL ROAD (O’ITAWA LAKE) SITE 

The following exposure scenarios were analyzed for the residence at 4400 Piehl Road 
in Ottnwn Lake, Michigan: 

l Scenario A: Residentiol Use of the Site - A hypothetical resident is 
assumed to live in the decontaminnted area and to use an on-site well 
to supply writer for drinking and household purposes. An on-site pond 
is present and provides fish; however, no produce is grown on-site, and 
no livestock is raised for the production of meat nnd milk. 

l Scenario B: Subsistence Farming Use of the Site - A hypothetical 
resident is assumed to live in the decontaminated area and to use water 
from an on-site well for drinking, household purposes, watering of 
livestock, and irrigation. The resident is assumed to ingest produce 
grown in the garden and meat nnd milk from livestock fed with forage 
grown on-site. The resident is assumed to ingest fish from the on-site 
pond. 

The parametric values used in the RESRAD code for the analysis of the residence at 
4400 Piehl Road are listed in Table A.l. All parametric values are reported at up to three 
significant figures. Some parameters are specific to the Ottawn Lnke site, others are generic. 
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TAMS Al Parameters Used in the RESRAD Computer Code for the Analysis of 
the Site at 4400 Pichl IInad, O’tawn Lake, Michigan 

Parametar Unit Scenario A Scenario B 

A-sa of contaminated zone’ 
Thickness or contaminated zone’ 
Length parallel to aquiier flow’ 
Basic radiation dose limit’ 
Cover depth’ 
Contaminated zone: 

Densit 
Erosion rab’ 
Total porosity’ 
Effective porosity 
Hydraulic conductivity 
Soil-specific b parametef 

Evapotranspiration coefficientb 
Precipitation’ 
Irrigation’ 
Irrigation mode’ 
Runoff coeRicientb 
Watershed area for nenrby pondb 
Saturated zone: 

Density’ 
Total porosity 
Effective porosit)’ 
Hydraulic conductivity 
Hydraulic gradient’ 
Soil-specific b paramebf 

Water table drop rate’ 
Well pump intake depth (below water table) 
Mode): ndndispersion (ND) or mass balance (MB)b 
Well pumping rate’ 
Number of unsaturatsd zone strata’ 
Unsaturated zone: 

Thickness’ 
Soil densi tp 
Total porosity’ 
Effective porosity’ 
Soil-specific b paramrbf 
Hydraulic conductivity 

Distribution coefficient% 
Contaminated zone 

Uranium-234 
Uranium-235 
Uranium-238 
Actinium-227 
Protactinium231 
Lead-210 
Radium-226 
Thorium-230 

4,000 
1 

63 
30 
0 

4.000 
1 

fi:1 
30 
0 

1.5 1.5 
0 0 

0.4 0.4 
0.3 0.3 

5.060 5.000 
4.05 4.05 
0.5 0.5 
.61 .81 
0.2 0.2 

Ovrrhend Overhead 
0.2 0.2 

1.000,000 1,ooo.ooo 

1.5 
0.4 
0.2 

5.000 
0.02 

Not used 
0 
6 

ND 
250 

1 

1.5 
0.4 
0.3 

6.000 
0.02 

Not used 
0 

N”D 
250 

1 

33 
1.5 
0.4 
0.3 

4.05 
5,060 

33 
1.5 
0.4 
0.3 

4.05 
5,000 

200 
200 
200 
20 
50 
100 
70 

60,000 

200 
200 
200 
20 
50 
100 
70 

60.000 

~._..-__ _....-. 
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.I 
TABLE A.1 (Cont.) 

Parnmeter Unit Scennrio A Scennrio B 

.: . : : 

Distribution coefficienV’(cont.): 
Unsaturated zone 1 

Uranium-234 
Umnium-235 
Uranium-238 
Actinium-227 
Protactinium-231 
Lead-210 
Radium-226 
Thorium-230 

Saturated zone 
Uranium-234 
Umnium-235 
Uranium-238 
Actinium-227 
Protactinium-231 
Lead-210 
Radium-226 
Thorium-230 

Inhalation rate? 
Mass loading for inhalation’ 
Shielding factor, inhalation” 
Shielding fnctor, sxbrnnl gammab 
Fraction of time indoorrb 
Fraction of time outdoor$ 
Shape factor, external gnmma’ 
Dilution length for airborne dust, inhnlotion’ 
Food consumption: 

Fruits; vegetables, and grain” 
Lea@ vegetable& - 
Milk’b 

.,, ,>, . “: .+A. .-,: 

Meat and poult@ 
Fishb 
Other aquatic food’ 

Soil ingestion’ 
Drinking wakr intakr’ 
Contaminated fraction of food and water: 

Drinking watd 
Household water 
Livrotock wsturh 
h+gAtiOn WAtOp 

hjlIAt.iC fOOti’ 

PIAnt foocr 
MOAV 

Milk’ 
Livestock fodder lnkkr for moat+’ 
~vrrbck fodder lnkkr for milk’* 

cm’ig 

m’lyr 
g/m’ 

Wd 
Wd 

200 200 
200 200 
200 200 
20 20 
50 50 
100 100 
70 IO 

60.000 60,000 

200 
200 
200 
20 
50 
100 
70 

cin,ooo 
8,400 

0.000 1 

0.7 
0.5 

0.25 
1 
3 

200 
200 
200 
20 
50 
100 
70 

GO,000 
8,400 

0.0001 
0.4 
0.7 
0.5 

0.25 
1 
3 

Not used 160 
Not used 14 
Not used 92 
Not used 63 

5.4 6.4 
0.9 0.9 
0.9 0.9 
610 610 

1.0 
1.0 

Not used 
Not used 

0.6 
Nnt used 
Not used 
Not used 
Nat used 
Not used 

1.0 
I.0 
1.0 
1.0 
0.6 
0.6’ 
0.P 
09 
68 
66 
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TABLE Al (Cont.) 

Perometer Unit Scenario A Scenario B 

Ljvestdc water intake for milk’.b 
Livestock coil intake” 
Maea loading for folior depositior? 
Depth of -oil mixing Iaye? 
Depth of roots” 
Groundwater IYactional usnge (bolonce from 

surfnce writer): 
Drinking water’ 
Household wate? 
Livestock weta@ 
In-igation’.b 

Storage times of contnminoted IbodstulTs: 
Pruits, non-leafy vegctobles, nnd grnin’.” 
Leafy vegetables’* 
hlilk’.b 
Merit and po~ltry’,~ 
Fish” 
C!rustacea and mollusks’~b 
Well watefb 
Surface wnta+ 
Livestock fodder” 

Total porosity of the cover material’ 
Volumetric writer content of the foundotionb 
Diffusion coelficient for radon gns: 

In cover material 
In foundation material’ 
In contaminated zone soil’ 

Emanating power of rsdonT222’ 
’ Radon vertical dimension of mixing 

Average annual wind speed’ 
Average building air exchange rntr’ 
Height of building (roomy 
Building indoor srea factor’ 
Bulk den&y of hour or building foundation’ 
Thickness of house or building foundation’ 
Building depth below ground surfnce’ 

I/d Not used 160 
kg/d Not used 0.5 
glms Not used 0.0001 

m 0.15 0.15 
m Not used 0.9 

d 

m’ls 

.’ 
m 

m/a 
IAl 
m 
.’ 

g/cm’ 
m 

1.0 
1.0 

Not used 
Not used 

1.0 
1.0 
i.3 
1.0 

Not used 14 
Not used 1 
Not used 1 
Not used 20 

7 I 
I I 
1 1 

N 3~ j’ :ed Not used 
Not used 45 
Not used Not used 

0.03 0.03 

Not used 
3.0 Y 10.’ 
2.0 x lo4 

0.25 
2.0 
2.0 
0.6 
2.5 
0 

2.4 
0.15 
1.0 

Not used 
3.0 x 10” 
2.0 x IO4 

0.25 
2.0 
2.0 
0.5 
2.6 
0 

2.4 
0.16 
1.0 m 

’ Valuea based on site specifIcntions, scenario assumptions, or Yu, C., 
et al., 1993, Manual for lmpkmcr~tir~g Residual Rndiwrtiw Mnferial 
&i&liner U&g RESRAD, Veraion 6.0, ANYEAahD-2, prwpared 
by Argonne Nation81 Lsborotory, Argonne, RI., lor U.S. Department 
of Energy, OfRu of Envitonmmtal Restoration, Worhington, DC., 
s.pr. 

’ RESRAD default valuer. 

’ Parameter ir dimensionloss. 

1 Calculated with the RRSRAD computer code. 
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memorandum Oak R~tige Gpernltons 

bare October 24, 1994 

REPLY TO 
A~NOF: EW-93: Adler 

SUB IFI‘T: OTTAWA LAKE SITE - URANIUN RESIDUAL RADIOACTIVE MATERIAL GUIDELINES 

1o Alexander Williams, Designation and Certification Manager, Division of 
Off-Site Programs, Office of Eastern Area Programs, EM-421, HQ-QO 

The purpose of this memorandum is to propose a uranium cleanup guideline for 
the property at 4400 Piehl Road, Ottawa lake, Michigan. After review of the 
draft site-specific derivation report developed by Argonne National 
Laboratory, and subsequent consideration of other implementation issues 
associated with remediating the Ottawa Lake site, I propose that an allowable 
guideline of 35 pCi/g of total uranium (17 pCi/g for uranium-238 as an 
indicator) be adopted for the Ottawa lake site. 

The Argonne draft analysis concluded that under a set of conservative 
assumptions related to future land use, allowable levels of reqidual uranium 
would range from 190 pCi/g to 290 pCi/g (total uranium), depenu,ng on speci!ic 
exposure assumptions. Remediation to these values would ensure that no member 
of the public would receive a dose greater than 30 mrem/year, well below the 
Department's primary dose limit of 100 mrea/year for the general public. 
However, I am recoannendlng that a lower level be selected based on the 
following considerations: 

1) Cleaning to this lower level should not dramatically increase the volume 
of soil requiring rewdtrtion, based on the available characterization 
data for the site, whereas a uranium guldellne below 35 pCi/ would 

fie d 3 negatively impact the project by reducing the utfllty of 
measurement techniques for conflmtng cleanup; 

2) This property is currently under uncontrolled resldentlr 

3) The Htchlgan Deprrtnwnt of Health has requested WE cons 

1 use; 

ideratlon of the 
35 pCi/g guldellne, for consistency with other cleanup actions taken in 
Hlchlgan and Ohio; and 

4) Cleantng to this lower level would be consistent with the Department's 
policy to reduce potential exposures to levels as low as Is reasonably 
achievable; the potential dose to the public fror, residual uranium 
contamination following remedlrtion OF the site to the proposed 
guldellne !s estlnated to be approximately 5% of the primary dose limit. 

I would a preclate your help In establishing the uranium guidelines for the 
Ottawa La 8 site as quickly as possible. As you know, this project is t 
proceeding at a fast pace, with mobll!zrtton‘ rctlvltles currently underway. 
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This aggressive schedule is necessary to enable completion of the remedial 
action at this site befor- winter weather sets in. 

. 
Please contact me at (615) 576-9634 if you would like to discuss this matter 
further. Thank you very much for your help. 

I 

. 

i 

- David G. Adler, Site Manager 
former Sites Restoration Division 
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Attached Is a revised copy of the Department's-Guldellnes for residual 
radioactive materjal. This version of the document has been revised to 
Include cournents from EH and to address the hot spot and supplemental . 
limit/exceptions procedures outlined during the July 1986 workshap and 
subsequent worklng group meetings. EH intends to include these gufde'fnes 
in draft DOE Order 5480.~~. Radlation Protection of the Publfc and 
Environment, which should be djstributed uithln the next few weeks. 

A sumary of the differences between this version of the guidelines and the 
previous versfon and the ratfonale for the changes are forthcoming. "The 
procedures manual supportfng this version of the guidelines Is presently 
being revised to address the -changes and should be available in draft In 
the next few 'months. Until it 13 available, the procedures In thecurrent 
versfon of the manual (dated Se'ptember 30, 1985) will continue to be used 
along with supplemental gufdance provided in the revised hot spot guidance 
acme d&ted 5ecember 2. 1986. memc from i. G. DoLaner fo S. Shrends crd the 
supplemental information provided in the report "Derivation cf Site 
Specific Sofl GuIdelines for Weldon Spring Wcinity Properties - U.S. Army 
Reserve Property," January 1986. 
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U.S. DEPARTHENT OF ENERGY GUIDELINES 

FOR RfSIDUAL RADIOACTIVE MTERIAL AT 

FO"HERLY UTILIZED SITES RENEDIAL ACTIOH PROCRAH 

AND 

REHOTE SURPLUS FACILITIES HAHAGEMEET PROGRNI SITES 

(Revision 2, March 1987) 

A. INTRODUCTION 

This document presents U.S. Department of Energy (DOE) 

radiological protectfon guidelines for cleanup of residual radioactive 

materfals and management of the resulting wastes and resfdues. It Is 
appl!cablt to sites identified by the Formerly Utflfzed Slt’es Rencedfal 

Actfon Program (FUSRAP) and remote sites fdentffied by the Surplus 

Facflftfes Management Program (SFNP).* The topics covered are basic 

dose limits, guidelines and authorized limits for allowable levels of 

residual radioactive materfal,.and requirements for control of the 

radioactive wastes and residues. . - 

Protocols for identification, characterization, and designation of 

FUSRAF sites for remedial action; for irn+ler;ientatlan of the rentcd:al 

action; and for cectificatfon of a FUSRAP site for release for 

unrestricted use are given in a separate document (U.S. Department of 

Energy 1986) and subsequent guidance. More detailed 1nformatfon on 

. applications of the guidelines presented herein, fncludfng procedures 

t A remote SFliP site is one that is excess to DOE programmatic nerds ant 
is located outside a major operating DOE research and developr,&nt or 
production area. 

. 
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for derivinl':!tc-specific guldclincs for allowable levels o!: residual 

radioactive material from basic dose limits, iS contalncd in "A Hdnval 

for ImpleRertfng Residual Radfoactive fldterlsl Guidelines' (U.S. 

Depdrtment of Energy 1987) referred to here!n df the 'supplemnt". 

'Residual rddioacttve material' is used in these guidelines to 

describe radloactive materials derived from operations or sites over 
which the Department of Energy has authority. GuIdelines or guldanct 

to limit the levels of radfoactfve material to protect the public and 

environment are provloed for: (1) residual concentratlorls of 

radfonuclfdes in soil material, (2) concentrations of alrborne radon 

decay products, (3) external gana radiation level, (4) surface 

contamination levels, and (5) radfonuclide concentrations In air or 

water resulting from or dSSOCiated with any of the above. 

A "basic dose limit" is a prescribed standard froel which limits 

for quantities that can be monitored and controlled are derived; it is 

specified in terms of the effective dose equivalent as defined by the 

International Commission on Radiological Protecticn (ICRP 1977, 

The basic dose limit< are used fir deriving guitie'lines for . 19781. 

residual concentratigns of radionucl ides in soil material. Guidelines 

for residual concentrations of thorium and radium in soil, 

concentrations of airborne radon decay prcducts, allcv.able indoor 

external gamma radiation levels,.and residual surface contamination 

concentrations are based on existing radiological protection standaras 

or guidelines (U;S. Environmental Protection Agency 1983; U.S. Nuclear 

Regulatory Commission 1982; and Departmental Orders). Derivea 
guidelines or limits based on the basic dose lfmits fcr those 

quantities are only used when the guioelines proviotq in the existin 

standards cited above are shown to be inappropriate. 

A 'guideline" for residual radioactive material is a level of 

radioactivity or of the radioactive materis that is acceptable if the 

use of the site is to be unrestricted. Guidelines for residual 

radioactive material presented herein are of two kinds: (11 generic, 

2 
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sfte-independent gufdtlfnts taken from txlsting radfstfon'prottctfon 

standards, and (2) s!tt-sptcfffc guidelines derived from basic dose lfnfts 

using site-sptcfffc models and data- Cent1 fc gufdelfnt values are Frcsentea 

In this document. Procedures and data for derfvfng s?te-specfflc gufdelfnt 

values art given In the supplement. The basfs for tha guidelines fs 

generally a presumed worst case plausfblt scenarfo for a site. 

An 'Authorized Lfmlt" ts a level of residual raafoactfve material or 

radfoactfvfty that must not be exceeded If the renedfal action 1s to be 

considered completed and the site is to be released for unrestrfcttd use. 

The Authorized Lfmft for a site nil1 include limits for each radfonuclfdt or 

group of radfonuclfdes, as approprfate, associated with the residual 

radfoactfve material in the soil ot in surface contanfnatfon of structures 

and equipment, and in the air or water, and, where appropriate, a lfmft on 

external garm;la radiatfon resulting from the residual naterfal. Under normal 

circumstances, expected to occur at most sites, Authorized Lfmfts for 

resfdoal radfoactive materfa? or radfoactfvfty are set equal to gufdelfne 

values. Exceptional conditions for which Authorirea Limits might differ 

from gufdeline values are specified in Sections D ana F. A site may be 

released for unrestricted use only if the condftions do not exceed the 

Authorized Limfts or approved supplemental Tinits as defined in Section F.l 

at the tfne remedial action is completed. Restrfctfons and controls'on use 

of the site must be established and enforced if the site conditions exceed 

the approved limits, or if there is potential to exceed the dose limit if 

the site use was-not restricted (Section F.2). The applfcable controls and 

restrfctfons are specified in Section E. 
. 

DOE policy requires that all exposures to radiation be limited to levels 

that are as low as reasonably achievable (ALARA). For sites to be releasea 

for unrestricted use, the intent is to reduce resfdual radfoactfve materfal 

to levels that are as far belorJ Authorizea Limits as reasonable considerfng 

technical, economic, and social factors. At sites where the residual 
material is not reduced to levels that permit release for unrestricted use, 

ALARA policy fs implemented by establishing controls to reduce exposure to 

levels that are as low as reasonably achfevable. Proceoures for 

implementing ALARA policy are discussed fn the supplement. .ALARA polfcfes, 

3 
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procedures,‘rnd actions shall be docmented and flltd as a permanent recora 

upon complctfon of remedfal action at a site. 

8. BASIC DOSE LIHITS 

The basic dose limit for the annual radiation dosti received by an 

individual member of the general publfc is 100 mremlyear. The internal 

coamltted effective dose equivalent, as defined in ICRP Publication 26 (ICRP 

1977) and calculated by dosiwtry models described In ICRP Publication 30 

(ICRP 1978), plus dose from penetrating radiatfon sources external to the 

body shall be.used for determining the dose. This dose shall be desGribed 

as the 'Effective Dose Equivalent'. Every effort shall be made to ensure 

that actual doses to the public are as far below the dose limit as is 

reasonably achievable. 

Under unusudl circumstances it will be permissible to allow potential 

doses to exceed 100 mren/year where such exposures are based upon scenarios 

which do not persist for long periods and where the annual life time 

exposure to an individual from the subject residual radioactfve material 

would be expected to be less than 100 mremlyear. Examples of such . _. 
s'ituations include conditions that might-exist at a site scheduled for 

remediation in the near future‘or a possible, but improbable, one-time 

scenaric that might occur Following remedidl actior.. These lefr:s shouid 

represent doses that are as low as reasonably achicvzble for the site. 

Further; no annual exposure should exceed 500 mrem. 
. 

c. GUIDELIHES FOR RESIDUAL RADIOACTIVE MATERIAL 

C.l Residual Radionuclides in Soil 

Residual concentrations of radionuclides in soil shall be specified as 

above-background concentrations averaged over an area of 100 sq meters, 

Generic'guidelines for thorium and radium are specified below. Guidelines 

for residual concentrations of other radionuclides shall be derived from the 

basic dose limits by means of an environmental pathway analysis using 

4 
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slte-spccfffc data .whcre ivrflible'. Procedur.?s for these dtrfvrt!ons art 

glvtn in the supplement. 

If the average concentration in any surTset of below surrace ArtA less 

thsn or equal to 25 sq meters exceeds the Authorfrod Limit or gufdellnt by A 

factor of (lOO/A1"2 , where A is the area of the elevated regfon.in square 

meters, limits for 'Hot Spots" shall also be applicable. These h;t Spot 

Limits depend on the extent of the elevated local cortcentratfons and ar,e . 

gfvtn in the supplement. In addition, every reasonable effort Shall be made 
to remove Any source of radfonucllde that exceeds 30 times the Approprfate 

s,ofl limit irrespective of the average concentratfon Inthe soil. 

Two types of guidelines Are provided, generic and derived; The generic 

guidelines for residual concentrations of the Ra-226, RA-228, fh-230, and 

Th-232 are: , 

- 5 pCf/g, averaged over the first 15 cm of soil below the surface 

- 15 pCf/g, averaged over 15-cm-thick layers of soil more than 15 

cm below the surface 

These guidelines take into-account ingrowth of Ra-226 from Th-230 and of 
Ra-228 from Th-232, and assume secular equilibrium. If either Th-230 and 
Ra-226 or Th-232 ;:;; ::L-~ZT .:r? both present, not in secular equilibrium, 

the appropriate guidelin- p fs applied as a limit to the rabfonuclide with the 

higher concentration. If other mixtures of radionuclfdes occur, the 

'concentrations of individual radionuclides shall be-reduced so that 1) the 

dose for the mixtures wfll not exceeci the basic dose lia;!t: 0~ 2) the sum of 

the ratios of the soil concentration of each radionuclide to the allowable 
limit for that radionuclide will not exceed 1 ("unity"). Explicit formulas 

for calculating residual concentration guidelines for mixtures are given in 
the supplement. 

C.2 Afrborne Radon Decay Products 

Generic guidelines for concentrations of airborne radon decay products' 

shall apply to existing occupied or habitable structures on private property 
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that are fntendod far unrestricted use; structutes that will be demolished 

or buried are excluded. ;ne ,pplfcable generic gufdellne (40 CFR 192) Is: 

In any occupfed or habttable bullding, the objective of remedial action 

shall be, and a reasonable effort shall b;! ffade to achieve, an annual 

average (or equfvalent) rAdOn decay prodlJCt ConCWItratfon (fncludlng 

background) not to exceed 0.02 !A..* In any case, the radon decay product 

concentration (including:background) shall not exceed 0.03 ML. Remtdlal 

actfons by DOE are not required in order to comply wlth'thfs guidelfne when 

there Is reasonable assurance that residual redfoactfve materfals are not 

the cause* 

C.3 External Gamma Radiation 

The average level of garm radiation lnsfde a bufldfny or habitable 
structure on h site to be released for unrestricted use shall not exceed the 

background level by more than 20 uR/h and shall comply bfth the basic aose 

limit when an appropriate use scenario is considered. This requirement 

shall not necessarily apply to structures scheduled for der,lolition or to 

buried foun.latfons. External ganla radiation levels on open lands shall 

also comply with the basic:do$e liaft ionsfderfng an appropriate use a 

scenario for the area. 

C.4 Surface Contaainaeion 

The generic gufdelines provided in the Table 1, Surface Contamination 

Guidelines are applicable to existing structures and equipment. These 

gufdelfnes are adapted from standards of the U.S. Nuclear Regulatory 

l A working level (UL) is any combination of short-lived radon decay 
products in one liter of air that will result In the ultimate.enlssion 
of 1.3 x 105 IqeY of potential alpha energy. 
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TABLE 1 S'URFACE,CONT~II(ATION GUIDELINES 

. 

AllOwdble Total Residual Surface 
Contamlnatlon (dpm/lOO cm*) ' 

Radionuclldes * Average 3, 4 t~dXhUrJ 4, s Removable 4, 6 

Transuranicr, Ra-2.';, Ra-?26, TM30 
lh-228, Pa-231, AC-L27. i-125, I-129 100 ' 300 2fJ * , 
Th-Natural, Th-232, Sr-SO, Ra-223, 

. . 

Ra-224, U-232, I-126, I-131, 1-133 7,000 3,OGO 200 

U-Natural, U-235, U-238, and 
associated decay products 5,000 a 15,000 a 1,000 Q 

Beta-gamma emitters (radionuclides 
with decay modes other than alpha 
emission or spontaneous fission) 
except Sr-90 and'others noted above 5,000 6-Y 15,000 6-Y 1,000 s-y 

1 As used in this table, dpm [disintegrations per nfnute) means thu 
rate of emission by radioactive material as determined by 
correcting the counts per minute measured by an appropriate 
detector for background, e fficiency, and geometric factors 
associated with the-fnstrumentation.' 

2 Where surface'contaalin>tion by both alpha- and beta-gatzia-emitting 
radionuclides exists, the limits established.for alpha- and 
beta-.gaFn:-enitting radionuclidec should apply independert!?. 

3 Measurements of average 
f 

ontanination should not be average0 over’ 
an area of more than 1 . For objects of less surface area, the 
average should be derived for each such object. 

4 The average and maximum dose rates associated with surface 
contamination resulting from beta-gamma emitters should not exceed 
0.2 rut-ad/h and 1.0 mraa/h;respectively, at 1 cm. 

5 The mazimum contamination level applies to dn area of.not more than 
100 cm . 

6 The amount of removable radioactive material per 100 cm2 of 
surface area should be determined by wiping that area with dry . 
filter or soft absorbent paper, applying moderate pressure, and 
measuring the amount of radioactive material on the wipe with an 
appropriate instrument of known efficiency. When removab e 
contamination on objects of surface area less than 100 cm h is 
determined, th,e activity per unit area should be based on the 
actual area and the entire surface should be wiped. The numbers in 
this column are maximum amounts. 
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Coaraission (lgEZ)* and will be applied in a manner that provfdrs I 1~~1 of 
prottction consistent with the Comirsfon's guidanct. These lfmits apply to 

-both inttrirr and exterior SurfXtS. They art not directly intended for use 

on structures to be demolished or burted, but, should be applftd to 
equipment or building components thrt arrt po?entially salvageable or 

recoverable scrap. If a building is demolished, the guldt?ines in Stctfon 
C.l art applicable to the resulting contamination In the ground. 

C.5 Residual Radionuclfdts in Air and k'ater 

Residual concentrations of radfonucllaes in air ana water shall be 

contrclled to levels required by.DOE Environmental Protection Guiaanct and 

Orders, specifically DOE Order 5460.1A and subsequent guidance. Other . 
'Federal and/or state standards ;hq 11 abply when they 'art determfned to be .. 
appropriate. 

D. AUTHORIZE; LIMITS FOR RESIDUAL RADIOACTIVE MTERIAL 

The Authorized Limi:s.shall be established to: 1) ensure that, as a 

minimum, the Dose Limits specified in Section B vi11 not be exce,edcd under 

the worst case plausible use scenario consistent with the proceaures and 

guidance provided, or 2) where applicable generic guidelines are provided, 

be cons;stent with ;UC;I guidelines. The Authorizeo iimits for sa;h site ana 

vicinity properties shall be set equal to the generic or derived guidelines 

except where it can be clearly established on the basis of site specific 

data, including health, safety and socioeconomic considerations, that the 

guidelines are not appropriate for use at the specific site. Consideration 

+ These guidelines are functionally equivalent to Section 4 - 
Decontamination for Release for Unrestrictea use of hRC Regulatory Guide 
1.86, but are applicable to Non-Reactor facilities. 
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should also be glvcn to ensure that the lffa!tS CO@ly with or provfoe an 

equivalent level of protectfon as other apptOpti8te liaits'and gufdelfncs 

(I.e., state, c:* other Federal). Docunmtstlon supportlng such a dtclslon 

should be similar to that requfred for Wpplementrl lfarits and excettfons 

(Sectfon F);but should be generally more dctaileo because It rovers an 

entfrc s!:e. 
. 

Rcmedfal actfonr shall not be considered complete unless the residual 

radjoactfve material levels comply with the Authorized Limits. The only 

exceptfon to this requirement ~111 be for those special situattonr where the ' ,. 

supplemental Tfmtts or exceptfons are applicable and approved as-spec.fffed 

in Sectlon F. However, the use of supplemer&31 lfmits and exceptions should 

only be consfdered If it is clearly demonstrated that it is not reasonable 

to dc'ccntamfnate the area to the Authorized Limit or guldelfne value. The 

A&h:. 1;~ : Limits are developed through the project offfces In the field 

(Oak Ridge Technical Services Division for FUSRAP) and approvea by the 

headquarters program office (the Division of Facility and Site 

Decomissioning Projects). 

E. CONTROL OF RESIDUKL RADIOACTIVE MATERIAL AT FURAP AND REhOTE SFHP SITES 

Residual radioactive material above-the gufaelines at FUSRAP ana remote 

SFKP sires must be r..ar,dged ;n accordance with applicable C3E Orj,srs. The 

DDE Order 5480.1A and subsequent guidance or superceding orders require 

compljance with applicable Federal, and state environmental protection 

standards. . 

The operational and control requirements specifieo in the following DGE 

interim storage, interim management, and long-term Orders shall apply to 

management. 

a. 5440.1(3, II+ 

b. 5480.1A. Env 
Program for 

lementation of the National Environmental Policy Act 

ironmental Protection, Safet), and Health Protection 
DOE Operations as revised by GOE 5480.1 chanye oraers 

and the 5 August lg85 memorandum from Vaughan to Dfstrfbutfon 

C. 5480.2, Hazardous and Raoioactive Mixed Uaste blanagement 
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c. 

f. 

h. 
I. 

5480.4, Envtronmentrl ProtectIon, Safety, and Heslt:, Protection 
Standards . 

S482.1A, Environmental Safety, and Health Appraisal Program 

54~3.1A, Occupational Safety and Health Program r'or 
Government-Owned Contractor-Dpcrated Faclltties 

5484.1, EnVfrOfu%!ntJl PrOtCCtfO3. Safety, and Health Protection 
Information Reporting qequlrements 

5000.3, Unusual Occurrence Reporting System 

5820.2, Raufoactive Waste Hanagement 

E.? Jnterim Storage 

a. 

b. 

C. 

d. 

Control and stabllfzatlon features shall be designed to ensure, to 

the extent reasonably achievable, an effective life of 50 years 
and, fn any case , at least 25 years. 

Above-background h-222 concentrations in the atmosphere above 

facility surfaces or openfngs shall not exceed: (1) 100 pCi/L at 

any given point, (2) 3n annual average concentration of 30 pCf/L 

over the facility site, and (3) an annual average concentratfon of 

3 pCf/L at or above any location outside the facility site (DOE 

Order 5480.?A, Attachnent.XI-1). : . . 

Concentrations of radionuclides in the groundwater or quantities of 

rcslduzl radioactive materials shall not exceed exizting Federal, 

or state standards. 

Access to a site shall be controlled and misuse of onsite material 

contaminated by residual radioactive material shall be prevented 

through appropriate administrative controls and physical 

barriers--active and passive controls as described by the U.S. 

Environmental Protection Agency (1963--p. 595). These control 

features should be Pesignea to ensure, to the extent reasonable, an 
effective life of at least 25 years. The Federal government shall 

have title to the property or shall have a long-term lease for 

exclusive use. 

10 
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E.2 Intttfm Hdnrqcment 

1. A s:te may be released unaer fntertm ntansgcment when the rrrfaual 

radfoactfvc materfal exceeds gufdelfnc values ff the residual 

rbdfoactfve caterfal fs fn fnsCce:sfble ?OCatfOnS and would be 

unreasonably costly to.remove, provfded that adr.llnfc,trativc 

controls are estsblfshed to ensure that no member of the public 

shall recefve a radfatlon dose exceedfng the basfc dose l.fmft. 

,- ) 
b. The admfnfstratfve coitrols, as approved by DOE, shall Include but . '. 

not be lfmfted to perfodic monftorfng as appropriate, approprfate 

shieldfng, physical barriers to prevent access, and appropriate 

radiological safety measures during maintenance, renovation, 

'demolftfon, or other‘activftfes that mfght disturb the residual 

radfoact'fvfty or cause ft to migrate. 

. 

C. The owner of the site or appropriate Federal, state, or 1( al 

authorities shall be responsible for enforcing the adn:infstratfve 

contro:s. 

. 5.3 Long-Term Management 

Uranium, Thorium, and Their Decay Products 

a. Control and stabilizatfon features shall be designed to ensure, to 

the extent reasonably achfevable, an effective lffe of 1,000 years 

and, in any case, at least 200 years. 

b. Control and stabilization features shall be designed to ensure that 

Rn-222 emanation to the atmosphere from the waste shall not: (1) 

exceed an annual average release rate of 20 pCl/m'/s, ana (2) 

Increase the annual averaye Rn-222 concentration at or above any 

location outside the boundary of the contaminated area by more than 

0.5 pCf/L. Ffeld verfficatlon of emanation rates is not requfrea, 



. 
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c. Prior to placement of any potentially bloccgrsdable contam~e;tpa 

wastes in a long-term management faclllty, such wastes shall be 

properly coneltloned to ensure that (1) the generstlon and oscspe 

of biogenfc gases ~111 not Cduse the requtrerent in pdragrdph b. of 

this section (E.3) to be exceeded, and (2) btodegrdddtion within 

the facfllty will not result in premature structural failure f'~ 

violation of the requirements tn pdrdgrdph d. of this section (E.3).. . 

' d. Groundwater shall be protected fn dCCOrddnCe nlth Appropriate 

Departmental orders and Federal and state standards, as applicable 

to FUSRhP and remote SFllP sites. 

e. Access to a site should be controlled and misuse of onsite material . - 
contdffiinated by residual radioactlve material should be prevented 

through appropriate administrative controls and physIca 

barriers--active and passive controls as described by the U.S. 

Environmental Protectfon Agency (1983--p. 595). These controls 
should be designed to be effective to the extent reasonable for at 

least 200 years. The Federal govjrnntent shall have tftle to the . . 
property. 

Other Radfonuclldes -- 

f. Long-term management of other radionuclides shall be in accordance 

with Chapters 2, 3, and 5 of DOE Order 5820;2, as applicable. 
. 

F. SUPPLEMENTAL LIHITS AND EXCEPTIONS 

If special site specffic circumstances inoicate that the guiaelines or 

Authorized Limits established for a given site are not appropriate for a 

portion of that site or a vicinity property, then the field office may 

request that supplemental limits or an exception be applied. In either 

case, the field must ,iustify that the subject guidelines or Authorized 
' Limits are not appropriate alld that the alternative action will provide 

adequate protection giving due consideration to health and safety, 
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tnvfronacnt and costs. The field offlCt shall obtrln approval for specific 

suppltmental limits or exceptions from headqusrtcrs as specified in Stctton 

0 of these gt!idtlints and shall provide to headquarters those mattr!als 

required for the $JStlfjCdt!On as sptr.lfltd In this section and in the 

FUSRW and SFHP prctocols and subsequent guidance documents. The field 

offlct shall also be responsible for coordlnatlon with the state or local 

government of the limits or exceptions and aSSOCibttd restrictions P.S 

appropriate. In the cast of exceptions, the fttld offtct chLi1 also work 

with the state and/or local governlntnts to insure that restrictions or 

conditions of release art adequate and mer.?anlsns art In place for their 

enforcement. 

Fl. Supplemental Limits 

The supplemental limits must achieve the basic dose limits set forth in 

this guideline document for bath current and potential unrestricted uses of 

the site and/or vicinity property. Supplemental litlits may be applita to a 

property or portion of a property or site If, on the tasis of a site . 
specific analysis, It is determined that certain aspects of the property or 

portion of the site were not considered in the development of the i 
established Authorized Limits ard associ$ted guiaelines for the s,ftt, ana as 

a result of these unique characteristics, the established limits or 

guidelines either do not provide adequate protection or are unnecessarily 

restrlctivt and costly. 

F2. Exceptions 
. 

Exception; to the Authorized Limits defined for unrestrictea use of the 

site may be applied to a portion of a site or a vicinity property when it is 

established that the'Authorized Limits cannot be achieved and restrictions 

on use of the site or vicinity property are necessary to provide adequate 

protection of the public and environment. The fiala cffice must clearly 

demonstrate that the exception Is necessary, and the restrictions will 

provide the necessary degree of protection and that they, cot,~p?y with the 

requirements for control of residual radioactive material as set forth in * 

Part E of these guidelines. 

13 
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F3. Justification for Supplcnlcntal LffritS and Exceptions 
. 

SupplePt,*tal lluits and excepttons must be justlflcd by the ?icld offlcct 

on a case by case basis using site SpaCf’?fC data. Every cffJrt should be 

made to minfmize the use of the suppiementdl limits and exceptions. 

..l. * Examples of specific situations that warrant the use of supp;twntal 
. 

standards and exctpttons are: 

a. 

b. 

C. 

d. 

Uhere remedial actions would pose a clear and present risk of 

injury to workers or members of the general public, notwithstanding 

reasonable measures to avofd or reduc'e risk. 

Where remedial actions--even after all reasonable mitigative 

measures have been taken--would produce enJironnenta7 harP, that is 

clearly excessive compared to the health benefits to persons living 

on or near affected s!iiis, non or in the future. A clear excess of 

environmental harm is harm that is long-term, manifest, and grossly 

disproportionate to health benefits that can reasonably be 

anticipated. 

Where it is clear that the scenarios or assumptions used to 

establish the Authorized Lfmjts do not under plccsfble current or 
future conditions, apply to the property or portion ot the site 

identified and where more appropriate scenarios or assumptions 
indicate that other limits are applicable or necessary for 

protection of the public and the envfronnent. 

Uhere the, cost of remedial actfons for contaminated sol1 is 

unreasonably hfgh relative to long-term beneffts and where the 

residual radioactive materials do not pose a clear present or 

future risk after taking necessary control measures. The 

likelihood that buildings will be erected or that people will spend 

long periods of time at such a sfte should be considered in 

evaluating this risk. Retlleoial actions will generally not be 

necessary where on?y minor quantities of residual radioactive 

14 
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matctfals are fnvclvcd or where residual rrdioactivr materlrlr 
occur in an fnacctssfble location at which sltc-sptclffc factors 

Ifraft thrfr hnzard and from which they are costly or dffffcult to 

remove. Exardplcs art rtlfdual radfoactivt Lwtetfrls under 

hard-surface public roads anil sidewalks, around public sever lfnes, 

or in fence-post foundations. A sltt-speclfi: analyrfs must be 

* provjded to establish that it would not cause an individual to 
receive a radiation dose in excess of the basic dose liml'ts statea 

In Section R, and a statement specffying the residual radioactive . 
material must be included fn the approprfate state and local 

records. 

e. Mhere there Is no feasible remedfal actlon. . . 
, 

. 

. 
. 
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Afrborne Radon Decay Products 40 CFR 192 

External Ganma Radfatfon 40 CFR 19;: 

Surface Corjtanfnation Adapted from U.S. Nuclear Regulatory 
Conmlfssfon (1982) 

Control of Radioactive Wastes and Residues 

Interim Storage DOE Grder S480.lA and subsequent 
gulaance 

Long-Term Management - DOE Order 548G.lA and subsequent 
guidcnce; 40 CFR 192; DGE ctaer 582G.2 
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PREFACE TO DESIGN CRITERIA 

These design criteria have been, written in a generic form that 
6onmarizes criteria applicable for remedial action and long-tern 
management activities associated with the radioactive wastes at the 
F’tlSRAPland SFHP sites. Site-specific information is provided’in the 
appendices to this generic document. As a specific scope of work 
for a site is determined, design bases and work plans for each of 
the sites will be developed. 

_ --. 

Appendix A contains definitions of terns used in these design 
criteria and referenced documents. Appendix B provides a listing of 
ITSPAP and SFHP sites by IJBS number and contains estimated waste 
quantities at the sites. Appendix C contains the residual 
contamination and waste control criteria. Appendix 0 lists site 
information for specific sites which will be required as a remedial 
action for the specific site is developed. This information will be 

w 
inclu’ded in the work plan for each site. . 

The design criteria will be referenced by the designation 
14501-000DC-01. 

. 
These design criteria will be periodically revised, as appropriate, 
to reflect new practices, additional information, revisions of 

. 

applicable regulations, and standard revisions. 
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1.0 fNTRODUCTlON 

1.3 SCOPE - 

This document defines the design criteria for the fdentification of 
materials, evaluation of remedial action alternatives, selection of 
design parameters for site *cleanup remedial actions and interim 

. . 
storage, and long-term management methods-for handling FUSRAP and 
SFHP radioactive vast es. 

3.2 OBJECTfVE -- 

The primary objective of the Formerly Utilized Sites Remedial Action 
Program (FUSRAP) and Surplus Facilities Management Program (SFMP) 
projects is to stabilize, decontaminate, and/or dispose of FUSRAP 
and SFHP derived wastes in such a manner as to minimize the 
radiological risks posed by these wastes and to enable certification 
of the cleaned up FUSRAP and SFMP sites for unrestricted future 

1 , use. At- some sftes, remedial action may be in situ long-term 
- management with monitoring as necessary to detect any contaminbnt 

migration from the site in excess of radiological design criteria. 
At other sites, an interim storage program may be established until 
a decision for final disposition is made. 

1.3 DPF?NITfONS 

Appendix A contains definitions of terms that are used in these 
design criteria as well as fn the referenced documentrs. 

1.4 CHANGES TO CRITERIA 

The criteria for FUSRAP and SFHP remedial actions set forth in thjs 

document are based on elements of various federal orders, 
regulst ions, and standards that may be subject io change. This 
document will be revised to reflect changed criteria as authorized 
and ‘approved by DOE. 

1 
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and prevent quality problems’are mandatory. The additional act ions 
to assure quality of design and engineering, and particularly to 
assure implementat ion of that design and engineering, will be 
documented using a Quality Action Plan. 

2.2.2 Radiation Protection , 

DOE Order 5480.1A. This order establishes’control over the * , . 
environmental protection, safety, and health protect ion procrarx. 
Chapter XT, Requirements for Radiation Protection, Attachment X1-1, 

defines radiation protection guides for concentratfon in air and 
water above natural background which will be used as criteria for ___ 
releases from DOE’s FUSRAP and SFHP operations. Chapter XII, 
Preventjon, Control, and Abatement of Environmental Pollution, 
provides requirements for the control of sources of environmental 
pollution in accordance with the substantive and procedural aspects 
of all applicable federal, state, and local pollution control 
standards. 

.e 

v DOE Order 5480.2.-Hazardous and Radioactive Mixed Waste Manaqement. 
This order establishes hazardous waste management procedures for 
facjlitjes .operated under authority of the Atomic Energy Act of 
1954, as amended (AEA). The procedures will follow, to the extent 

practicable, regulations issued by the Environmental Protection 
Agency (SPA) pursuant to the Resource Conservation and Recovery Act 

0f 1976 (RCRA). . 

DOE Order 5481.1,-Safety Analysis and Review System. This DOE Order 
establishes requirements for the preparation and review of safety 
analyses for each DOE operation, i;cludinq: identification of 
hazards and their elimination or control: assessnent of rirk; 
documented management rut horizat ion of operation; and transport at ion 

of hazardous materials. 

3 . 
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(3) The National Transportation Policy as established by 

Congress and cognizant federal agencies 

(4) Applicable federal, 6tate, local, and international 
transportation regulations. 

Intra-building and fntra-site transfers are excluded from the 

provisions of this order. 

DOP Order 5480.1A--EnvironmeAtal Protection, Safety, and Health- 
Protection Program for DO& Operations. Chapter 3 of this Order 

Contain6 safety requirements for packaging Of fi66ile and 

radioactive material.- ft also define6 the requirement6 for design, 
l oalu?tion, and testing of containers used for the transport of __. 
DOE’s fissile and radioactive materials. 

49 CFR 17101790-Transportation of Hazardous Materials. These 
regulations specify requirement6 for bulk Shipment6 of uranium or 
thorium ores and physical or chemical concentrations of those ores 

and uranium metal or natural thorium metal, or alloys of these 
L materials; ‘- ; 

2.2.5 Health and Safety 

Occupational Safety and Health Administration (OSHA) 29 CFR 1910. 
This section contain6 the health and safety regulation6 for general 
industry. 

Occupational Safety and Health Administration ‘(OSHA) 29 CFR 1926. 
This section establishes the general health and safety regulations 
for construction. 

2.2.6 Surveys 

Surveys for characterization and remedial action will be perforned 

in accordance ,with the following rpvcifications. 

5 



o American Conference of Government Industrial Hygienists 
(ACGIH) 

0 American Institute of Steel Construction (AISC) 

o American National Standards Institute (ANSI) 

o American Nuclear Society (ANS) 

o American Petroleum Institbte (API) 

o American Railway Engiheering Association (AREA) 

o American Society for Testing and fiaterials (ASTM) 

0 American Society of Heating, Refrigerating, and Air 
Conditioning Engineers (ASHRAE) 

o American Society of Mechanical Engineers (ASHE) 

o American Water Works Association (AWWA) 

* . 

o American Welding Society (AWS) 

o Institute of Electrical and Electronic Engineers (IEEE) 

0 Interstate Commerce Commission (ICC) 

i 
c 

0 Illuminating Engineering Society (IES) 

d National Electrical Code (NEC) 

0 National Electrical Manufacturers’ Association (NEMA) 

o National Electrical Safety Code (NBC) 

o National Fire Protection Association (NFPA) ‘National Fire 
Code’ 

o National Geodetic Survey (NGS) 

o National Standard Plumbing Code (NSPC) 

0 Occupational Safety and Health Standards (OSBA) 

o Underwriters’ Laboratory (UL) 

o Uniform Building Code (UBC) 

o U.S. Army Corps of Engineers Dredging Document8 

o U.S. Geological Survey. (USGS) 

7 
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Design Basis, or as a separate document. ft will be in accordance 
with the vaste management plan outlined in Section 3.3.4 of these 

Design Criteria. 

3.3.2, State and Local Requlations 

Jn consultation with appropriate DOE-OR0 personnel, applicable state 

and local regulations and ordinances-will be reviewed to determine 
* . 

requirements to achieve compliance with health, safety, and 

environmental regulations. Constructi,on permits and local property 
access agreements will be obtained as required. -- Any permits, 
1 iccnses, or other authorization required by federal, lbtate, or _ _- 
local environmental protection statutes, or any other legal 
authorizations required by DOE, will be obtained by DOE, Oak Ridge 
Operations. 

3.3.3 Site Information 

. * Define the site conditions for each site as necessary for design 
l 

c . decis-ions. Parameters that may be needed include the following (see 
Appendix D for detailed requirements): 

o Property surveys, easements, and datum 

0 Water levels 

0 Precipitation 

o Humidity 

o Groundwater table 

o Frost penetration 

o fee conditions 

0 Air temperature 

0 Noise levels 

o Winds 

0 Seismology 

. 
9 . 
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0 Utili.ties 

145010OO-DC-01 
Rev. 1 

0 Access routes 

0 Honitoring system 

o . Document control 

o Administration 

3.3.6 Waste Transportation . * 
* . 

The following facets for transporting the waste materials will be 

investigated as applicable: _- 

o Waste form and quantity to be transported 

0 Hode of transportation 

0 Packaging and control 

0 Transportation routes 

o Local traffic patterns and impact on community. 
._ 

11 
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APPENDIX A 

DEFINITIONS 

Abbreviations/Terms Definitions 

AEC Atomic Energy Commission 

alpha particle --A positively charged particle emitted from 
certain radioactive material. It’consists -.. 
of two protons and two neutrons, hence is 
identical with the nucleus of the helium 
atom. It is the least penetrating of common 
radiation, hence is not dangerous unless 

alpha-emitting substances have entered the 
body. .- 

backgrocnd radiation Naturally occurring low-level radiation to 
which all life is exposed. Background . 
radiation levels vary from place td place on 
the earth. 

beta particle A particle emitted from some atons 
undergoing radioactive decay. A negatively 
charged beta particle is identical to an 

electron. A positively charged beta 

particle is called a position. Beta 
radiation can caus’e skin damage, and beta 
emitters are harmful if they enter the body. 

Bechtel National, Inc. 

. 

A-l 
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disposal 

disposal site 

disposal unit 

DOE 

! dpn - ‘- 
e 

egr 

Isolation of waste from the’biosphere with 
no intent of retrieval in a manner which 
does not permit easy access to the waste 
after its emplacement, and does not require 
perpetual maintenance and monitoring. 

engineered barrier 

EPA . 

exposure 

. . 
A portion of a land disposal facility which 
is used for disposal of waste. It consists 

-- of disposal units and a buffer zone. 

For near-surface disposal, a l disposal unit. 
neans a discrete portion of the disposal 
site into which waste is placed for disposal. 

Department of Energy 

Disintegrations per minute 

External gamma rad-iation (gamma radiation 
emitted from a source(s) external to the . 
body, as opposed to internal gamma radiation 
emitted from ingested or inhaled sources) 

Wan-made structures or devices that are 
intended to prevent an intruder from 
inadvertent exposure to radiation from 
certain waste or to prevent escape of 
radionuclidts to the l nviron’ment. 

Environmental Protection Agency 

yagnitude of radiation. It is defined and 
measured in terms of electrical charge 
produced per unit mass of air. 

A-3 
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hydrogeologic unit Any soil or rock unit or zone which, by 

virtue of its porosity or permeability or 
lack thereof, has a distinct influence on 

the storage or movement of ground water. 

inadvertent intruder A peison who might occupy the disposal si.te 
unknowingly after closure and engage in 
normal activities, such as agriculture, 

.- dwelling construction, and other pursuits in 
which the person might be exposed to _ _-. 

radiation from the waste. 

interim storage 

intruder barrier 

land disposal 
facility 

A short-term disposal having control and 
stabilization features designed to ensure, 
to the extent reasonably achievable, an 
effective life of 50 years and, in any case, 
at least 25 years at which t,ime ultimate 
disposal will be made. 

A sufficient depth of cover over the waste 

that exposure to radiation by an inadvertent 
intruder will me&t the standards for 
protection against radiation specified in 
DOE Manual 5820.1 and in 10 CFR 61, or . 
engineered structures that provide 
equivalent protiction to the inadvertent 
intruder. 

The land, buildings, and equipnent which are 
intended to be used for the disposal of 
radioactive wastes beneath the surface of 
the land. 

A-5 
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near-surface disposal A land disposal facility in which 

facility radioactive waste is disposed within the 
upper 15-20 meters of the earth’s surface. 

FPPA 

NRC Nuclear Regulatory Commission 

nuclibe 

National Environmental Policy At-t 

A general term applicable to all atomic 
forms of the elements; nuclides ‘comprise all 

___ 

the isotopic forms of all the elements. 
Nuclides are distinguished by their atomic 

number, atomic mass, and energy state. 

pCi /l Picocurie per liter (l.0’12 Ci/l) 
.- 

P Roentgen (a unit of exposure to ionizing 
raUiation1. It is that amount of gamma or 
x-rays required to produce an electrical 
charge that is numerically equal to 2.58 x 

1O’4 coulombs/kg. 

rad 

radioactivity 

The basic unit of absorbed dose of ionizing 
radiation. A dose of one rad means the 
absorption of 100 ergs of radiation energy 

per gram of absorbing material. 

The spontaneous decay or disintegration of 
an unstable atomic nucleus, usually 
accompanied by the emission of ionizing 
radiation. 

A-f 
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rem 

site closure and 
stabilization 

Roentgen equivalent man. The unit of dose 
equivalence for all types of ionizing 
radiation which expresses the effectiveness 
of the absorbed dose on a common scale. The 
rem is the basic unit used to record the 
accumulated dose equivalent to personnel. 

SFMP 

surveillance ._ 

Those actions that’are taken upon compl.etion 
-a of operations that prepare the disposal site 

for custodial care and that assure that the--- 
disposal site will remain stable and will 
not need ongoing, active maintenance. 

Surplus Facilities Nanagenent Program 

Observation of the disposal site for 
purposes of visuai detection of need for 
maintenance, custodial care, evidence of 
intrusion, and compliance with other .license. 
and regilatory requirements. 

Working level. A unit of radon daughter 
exposure, equal to any combination of 
short-lived radon daughters in 1 liter of - 
air, that will result in the ultimate 
emission of 1.3 x 10’ fleV of potential 
alpha energy. This level is equivalent to 
the energy produced in the decay of the 
daughter products that are present under 
equilibrium conditions in a liter of air 
containing 100 pCi of radium-222. ft does 
not include decay of lead-210 (220year 
half-life) and subsequent daughter products. 

A-9 
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APPENDIX C 

U.S. DtPARTUtHf DC ENERGY GUfDE~INfS 
FOR RtSrDUAL MDIOACTIVITT At 

fOWRLY UltLIZED SITES MEDIAL ACTION ?RDGRAJ4 

REmtE SURPLUS Tbt ILIllt?WCfHEW ~ROCRAH SITES 
-- 

(Rev. 1, duly lS85) . 
_ -- 

A. INTRODUCTION 

Thfs documtnt prtsents U.S. Dtprrtatnt of fnttgy (DOE) tadlolo~lcal 
prottctfon Quidtlfnts for C’ltant@ of residual radioactive uttrirls and 
rrnrgtmtnt of tht resulting urstts and rtrldues. It 1s rpplicrble to sites 

- Idtntifftd by the Fomtrly Utlllred Sftts Rtwdlrl ktlon Progru (FUSRAP) and. 
remote sftts ldtntlfled by the SurplUs Frcllitles !4anrgtment Program (SFHP).' 
The topics covtrtd we brsfc dose lfrfts, guldrlbes and authorlred llmltr; fat 
rllovrbtr ltvfls of r8sIdurl rrdiorctlvity, and rrqulrrments for control of 
tht rrd(orctive urstes and tesldurs. - 

Protocols lot Wentlflietlon, chrractwlzrtlon, and deslgnrtlon of FUSMP 
sites for rentdirl rctfon; for impltmtntrtlon Of tht rtwdirl action; rnd for 
certif4crtloti of a FUSRAP slte for nltrst for unrestricted use 8m glvrn In l 
+eparate docrntnt (U.S. Dept. Enerw 1984). Non dttr%l@d hfofutlon on 
appllcrtfons of the ~uldrllrws presented tweh, Including procedures for 
&riving rm-sprc~flc Quldrllrrrs tot rllou8blr levels of mswal tadto- 
utlvlty fro-a basic dose llrits, 1s contrlrwd in a srrppleuntmy docaent- 
refer-d to herrfn as the %upplmeW (U.S. Dept. Enrrw 1985). 

l Rtsldurl rrdlorctlvltf includes: (1) ?8Sfd~d COnCthtr8ths Of ?adh- 
nuclldrs In 8011 mterhl,m (2) concentretlons of rl*me t&on kcry 
products, (3) ertrrnal @amu trdirtlon level, l d (4) surface contrlnrtlon. 
A l basic dose lirltm 1s 8 prescribed strhdrrd fr# wh!ch Ibits for qurntWes 
wt cm be mnftond l d controlled rn derlvrd; It Is speclfled In terns of 
t)H rffectfvr dose l qulvrlent 8s dtflhed by thr !ntrrhational 'Comlsslon on 
~rdiotog~crl Prottct4on (1CRP 1977, 1978). 6rslt dose 1Mts 8m used 
explicitly for dtriv4ng. gu4dtllnes for rtsfdurl concentrrt~ons of tidlo- 
nuclldts ln soil utetlrl, except for thorfm md radfu. Culkllnes for 

*A remote SfHP site 4s one that is excess to WE Progtrmrtlc needs rnd Is 
locrttd outsjdt a mjor optrating DOE ttstatch rnd dtvtlopment or productCon 

.afe8. 
**The ttm *soil uterfrlg refers to all wtrrirl below grade level after 

rtmtdirl rct4on I8 completed. 

c-1 Rev. 1 
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C.l ettr4dutl Urd4ofiucl{dts fn Sol1 ktrrl81 

Rtsidu81 conctntrrtions of rrdihcll&s In rol'l Ytwi8l 8hrt'l k sptcl- 
fled m rbovt-brckgromd concmtrctiont cvwr~d over an rnr of 100 m? It - 
the conctntr8tfon in my tree 1s found to exceed the 8rtr8ge by 4 t8ctor 

0 
rrrtrr thrn 3, guldtllntr foi loal conctntrrtionr shalt 81~0 be rpplfcable. 
htst 'hot spot" gu~dtllmr depend on the txttnt of the elevated local concen- 

tratlons'rnd art gfwen In the rupplemmt. 

The gtntrlc ~uWt1ines tot r&81 conctntr8tlons of Th-232, th-230, 
Rt-228, and h-226 art: _ _-. 

- S pCI/g, rvtrtgtd over the tlrst 19 a ot toll brlA, tht turfice 

- 15 pcf/g, rvrtrg@d Over U-Cm-thfCk 18yttS Of SOf'1 mte th8n 
. 16 cm below the SUrt8C8 

These guidelines take Into recount IngrwLh of RI-226 fr# Th-230 8nd ot 
Rr-228 from Th-232, 8nd 8~s~ ~t~ultr tqyillbrim. If tither Th-230 8nd 

- Rr-226 or Th-232 rnd Rt-228 aft both pttstnt, not In secular 8qufllbriu, the 
gufdtllntr 8pp1y to tht hfghtr COrbCWItr8:iOfh. it Otb? dXtUtr8 Of t8dio- 9 
nuclfdts occur, the conctntrrtlons of $hdlvldual ?8dlOnUclldes sh811 bt 
reduced -so ttitt tht dose for the rixturts 411 not l xcttd the brslc bore 
14rit. fxplfcjt tOIWl8S tar C8kUt8t!q ns~du8~ COWtntt8tlOn #ul&llhcts 
tot-•fxturts lift glvtn In t?w ruppltaent. 

The gufdrlints tot rtsfdurl conctntrrttonr bb rot1 rrtetht of rll other 
t8dfOnuClidti shrl’l be dtrlvtd fror~btrfc dose 'IirltS by mt8nS of an rnvlron- 
untrl .plt)trry l rlyrir USibg Site-Sptclfk drk. ?toctdure8 for &rlvIng 
these guldtllnts art gfvtn In tht ruppltmnt. 

c.2 Alrbornt Radon 0tt8Y ?roducts 

Gtnerlc gu~drl~ms for concrntrrtlons of rfrbomr trdon *crry products 
8h811 8pp1y t0 8xbtfhQ oCC&$hd O? htbitrblt SttvctUnS Oh p?fV8- property 
th8t 8re intended for unrtstric~d use; 8t?UbIW that will be ullrhrd or 
buried 8f’@ exc’ludtd. thr &+liCrblt pbtrk #uf&llfbt (40 CFR l92) 4s: In 
my occupied or habitrble bulldfhg, tht.tbjtCtlvt Of mud181 atilorr shall be, 
rnd tttsonrble effort shall be udt ta 8Chfeve. UI umwl average (or 
rquIvtltnt) trdon dtcry produCt Cohctntr8tf#r (fn~ltilng brckground) not to 
exceed 0.02 YL.a' In my c8st, tht t8dOn ckC8y product cohcentrrtion 
(4ncluding brckgtound) rhrll not txcttd 0.03 vl. R-d481 crctfonr art not 
rtqulrtd 4n order to comply dth thf% gufdtliw vhtn thtrr IS nrsotrrblt 
8$Sut@nC@ th8t rtr~du81 ttdiorcttvt Wttrt8lS 8- fWt tk ClUSe. 

c-3 fxttrntl taunt Rtdfttion 

The rvtrrgt level of grmt rtdiation $nsidt 8 bulldjng or h&It&It 
structure on a site to be nlttstd for unrtstrtcttd use shrll not exceed the 
background level by dart thtn'20 yR/h, 

*A working levt\ (a) 3s -8ny Coarb~natfOn Ot.Short-lived rrdon’dccry products 
(n one lfttr of rir that ~111 ttrult fn the u’ltfmttt mission of 1.3 I( 10’ PkV 
of potentfal rlphr tMrgy. 
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the teaed rctfon 0~11 not be tonridetnd c#9lrtr unless the tosidt~81 
t8dto8ctlrlty Is eolou uJthotizod llrits. kthotizee limits shalt k 80t 0~~01 
to g~iOrllnrr for nridurl tadlorctlrlty unless: (I) otcoptlons rpoclffod In 
kctlon I: of this docurnt ate bpplicrblo, In utdch cm0 rn ruthot42ob 14rlt 

. uy h set above the guideline rrlvr tot the spdfk location or condftlon to 
tiich the oxceptlon Is 8pplicrblo; or (2) on the basis of site-spoclflc drtr 

* a not used fn ostrbllshing the guldelins, It c8n be clo8tly ostUllshod tbt 
llrits below tho guldellnes &to mtronrblo bnd con k ach4ovod rfthout 
8ppnclrblr ~ncto8so In cost of tJw teaedi81 rctlon. Authwfmd llrlts t*bt 
dtfet frorr gulbollnos must be justlfbd 8hd ostabtlshed on l 84Wspecif~c 
bsls, with documentrt~on that rust be filed 8s I prrunent record won COW 
plrt4on of remdirt 8ctlon at a slu. Authorized limits dlftat4ng fmm the 
guldrlines must be approved by the Director, Oak Ridge Trchnlcal Services ---' 
Dlvls!on, for FUSW ind by the Diwcctot, Rfchlrnd Surplus Frc~litlos )(rnrge- 
mnt ?togrrm Offko, tot ttmote SFKP--with CDhCUttlhCO by the Dltoctot of 
Reoedirl Action Projects tot both progtus. 

f. CO~fROl OF RESIDUAL RADIOWIVITY AT FUSUP AND REWf SFMP SITES 

c 
sltos 

Itesfdurl trdforctIvlty 8bOVe the gutdtttntS 8% FUSRAP and rwto SFMP 
rust be unrged In rccordrnce vlth rpp\fCrblo mf Orders. The #)E 

Order U8O.U tequirrs cmpllrnce with 8ppliCrblO fedtt81, State, and locrl 
rnvltofmtnt8l protoctlon stmdrrds. 

-The optratIon and control mqufruent8 speclfhb 4n the tollowIng DOE 
Orders shall rpply to htoih stotr~, htetlm unrgntnt, an8 long-tern 
unrgtwnt. 

8. 

b. 

c. 
d. 

a. 
t. 

V* 

h. 

1. 

5440.l8, Iqtoatntrt~on of the )(rt!onal Env~rofmental ?ol$q kt 

%8&U, Envlmmental ?mtKth, kfety, and Me81th htoctlon 
ttO$t- fOt mf @W8tfOfkS 

m.2, )kZ8rboUS l nd 88di8WttVt MiXOd V8StO btWmnt 

~#3;d5nv~mmnttl Ptowtlon, Safety, 8nU Herlth ktect4on 

s482.lA. tnvlronwnt81, Ufoty, ud b8tth &9?8fSrt ?mgtu 
S83.1, Occ~8tlonal bfety 8rd ))rrlth ?-tam for fovetmtnt- 
Ouned tOntt8CtoP@Wlt.rd frc!lft~OS . 
W.1, Envltontntrl hotaction, Safety, rnd b8tth Protection 
Informrtlon Rtpottlng Rtqulmsmts 

SW.2, Unuswl Occutttmr ReportI* System 

5820.2, hdtO8CtiVO v8StS bn8gutnt 

E.l htttim ht8gt I. 

8. Control and strbfj<rrt<on ftrtuns 8h811 bt dtsigntd to ensutt, 
to the extent rerroMbly rch~evrblr, an rfftcttvr 14fe of 
50 years l d, In 8ny C8Se, 8t tt8tt 25 908tS. 

c-5 REV. f 

-_ _ _ __.... -.- 
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.c- ?t(ot to placement of my pmntWly biodqubablo contml- 
neted wastes In a 'loq-tern amqmnt facility, such wastes 
shall bt properly cond~tiorwd to wwm thrt (1) Vba genetrtlon 
and l strpt Of blogenic gusts will rrot cws~ t?w mqui-nt In 
pwqmph b of thh wt4on (E.3) t@ k exceeded, rnd (2) bto- 
figtadrtion rlthh the IrtClity rill not nsult In pmture 
ttructut41~ frilurt in riolrtion of the ttquirmtnts In pera- 
graph 8 of this rectton (Ed). * . 

d. CrowWater rhrll be protected 4n wco~drnce with 40 CFR 
192.20(r)(2) rnd 192.20(r)(3), as rpplicrble to FUSMP l d 
remote SW? rites. 

_- 
e. Acctrr to 8 rite should be contrtlltd and rlsuse ol onslte _-- 

material tontulnattd by its4durl trdiorctivlty 8hould be 
prrurnttd thtough rppmptIrt8 rblnhttrtive controls rnd 
physical bawlers--active and prsslvt controls as described by 
the U.S. fnvftowtntrl kottction Agency (1983-p. 595). These 
controls should be btbigntd to bt rffect4vt to the extent 
rtrsonrblt for rt ltrst 200 years. 
shrll have title to the property. 

The ftbtral govermtnt 

'Other R~d~onuc~ides 

t. - Long~ttrm unrQtmtnt of other radIonucl(dts shell be In 8ccord8nce 
with Chapttts 2, 3, and 5 of #)E Order S20.2, as rpplkrbla. 

F, EXtEPf1016 

Exceptions to the ruqufrucnt thrt ruthorlted tMts,bt set equal to the 
~u~dellnts my be rude on the brsir of rn uulysla of site-specific aspects of 
a dtslgnrttd tltr that wen not taken lfito &munt tn detlving VM @ul&l(m$. 
Excrptlons nqdn rppmvrls 8s stitad In kctfon 0. SpecWc 84tuatIons thbt 
vrttrnt exceptlwbs me: 

a. Where remdlrl actions would post a clear and pnrrnt risk of 
injury to uotkers or adtrs of tht gwwrl publqc, not~If)r 
rkhdiq rtrsonable mtosuns to 8void or mduce rlrt. 

b. Vhen -dirt actions-wen after rl'l nrsoMble oltlgltfve 
mtesutes h8ve been tateh-muld pmduce rnv~rontnkl hrm #et 
3s clearly rxcesslvt cmpattd to thr health btr+efltr to persons 
Iivtng on or near affected sites, nm or In the future. A 
cleat excess of rnvf~ontntrl ham Is ham thet 18 long-t+m, 
l rnlfest, and ~rorrly dlspropo~t~o~tt to htrlth benefits tht 
l 8y ttaronrbly be 8ntklglttd. 

c. Where the cost of ttIBtdf8'l 8Ct~Ons for Contminrted 8ofj Is 
unrtrsonrb~y hiOh nlrtivt to long-tam benefits rnd where the 
residual radfO8Ctivt Wttd8lS do Mt POSt 8 C'lr8t p-sent or 
future risk after taking nectssry control mttsures. Th 
I~ttllhood that bulldings vi11 bt ettcttd or that people ~411 
spend long periods of the at such 8 site Should be considered 
in tvrluiting this risk. Rtmtdirl rctions will gtntrrlly not 

c-7 
PZV 1 
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APPENDIX D 

SITE fNFORMATION ,FOR SPECIFIC SITES 
(See Design Criteria, Section 3.3.3) 

1.0 CEKERAL 

This appendix is a general outline of the information -- 
be obtained.for a FUSRAP/SFMP site through historical 
and/or field investigation activities during site 
characterization. This information will be used as a 
point for preparation of Design Bases for the sites. 

that will 
research - .- 

starting 
The data 

unique to a particular site are enclosed between single 
asterisks (+..*). 

2.0 SURVEYS AND DATUM 

Information on site description, surveys, plant coordinates, 
plant datum, plant grade, horizontal and vertical survey 
control points , plant grid north, site boundary, access roads, 

railroads, etc., will be obtained. 

3.0 WATPR LEVELS 

For-sites located on rivers, lakes, or at the ocean, the 
probable maximum and minimum water levels and their 
fluctuations will be obtained. The design maximum flood 
elevations, as noted below, will be investigated and recorded 
for the site: 

D-l 
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5.0 CPOUNDWATER TABLE 

The high water table to be used in design will be stated. 

For the design of all underground structures, the high water 
table will be assumed as elevation l ..* ft. 

.Average groundwater level is approximately at l ..* ft. 

. _ _. 
6.0 FROST PENETRATION 

Depth below grade l . . l in. 

7.0 ICE 

. 
T ; 

If applicable, ice pack formation will be described giving 
appropriate design loads. 

8.0 AIR TEMPERATURE (+..‘I 

Maximum design l F 
Minimum design l F 
Average annual l F 
Average wet bulb l F 
Average dry bulb l F 

9.0 NOISE LEVELS 

tloise level measurenent and monitoring during construction will 
be maintained for sites as required by local authorities. 

. 

D-3 
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13.0 GUIDELINES FOR RESIDUAL RADIOACTIVITY 

To be developed for each sife, Refer to Appendix C. 

. 

D-5 
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United States Government / 

mewrorandum” 

, 

Department of Energy 
0ak Ridge Operations 

DATE : October 24, 1994 

REPLY TO 
ATTNOF: EW-93: Adler 

SUfi.'. . OTTAWA LAKE SITE - URANIUM RESIDUAL RADIOACTIVE MATERIAL GUXDELINES 

To. Alexander Williams, Designation and Certification Manager, Division of 
Off-Site Programs, Office of Eastern Area Programs, E&421., HQ-QO 

The purpose of this memorandum is to propose a uranium cleanup guideline for 
the property at 4400 Piehl Road, Ottawa Lake, Michigan. After review of the 
draft site-specific derivation report developed by Argonne National 
Laboratory, and subsequent consideration of other implementation issues 
associated with remediating the Ottawa Lake site, I propose that an allowable 
guideline of 35 pCi/g of total uranium (17 pCi/g for uranium-238 as an 
indicator) be adopted for the Ottawa Lake site. 

The Argonne draft analysis concluded that under a set of conservative 
assumptlons related to future land use, allowable levels of residual uranium 
would range from 190 pCi/g to 290 pCi/g (total uranium), depending on specific 
exposure assumptions. Remediation to these values would ensure that no member 
of the public would receive a dose greater than 30 mremlyear, well below the 
Department's primary dose limit of 100 mremlyear for the general public. 
However, I am recommending that a lower level be selected based on the 
following considerations: 

1) Cleaning to this lower level should not dramatically increase the volume 
of soil requiring remediation, based on the available characterization 
data for the site, whereas a uranium guideline below 35 pCi/g would 
negatively impact the project by reducing the utility of field 
measurement techniques for confirming cleanup; 

2) This property is currently under uncontrolled residential use; 

3) The Michigan Department of Health has requested DOE consideration of the 
35 pCi/g guldeline, for consistency with other cleanup actions taken in 
Michigan and Ohio; and 

4) Cleanjng tn this lower level would be consistent with the Department's 
policy to reduce potential exposures to levels as low as is reasonably 
achievable; the potential dose to the public from residual uranium 
contamination following remediatlon of the site to the proposed 
guideline is estimated to be approximately 5% of the primary dose limit. 

I would appreciate your help in establishing the uranium guidelines for the 
Ottawa Lake site as quickly as possible. As you know, this project is 
proceeding at a fast pace, with mobilization activities currently underway. 

- .- .._- “_- .___ 



Alexander Williams -2- 
I 22335 

October 24, 1994 

Thts aggressive schedule ts necessary to enable completion of the remedial 
action at this site before winter weather sets in. 

Please contact me at (615) 576-9634 if 
further. Thank you very much for your 

you would like to discuss this matter 
help. 

David G. Adler, Site Manager 
Former Sites Restoratlon Division 
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095790 
Department of Energy 

DATE: 
SEPmom 

Fn? CrT ! 3 "I! 1: 3n . -_/ 
REPLY TO 
AlTN Of: EM-421 (W. A. Williams, 903-8149) 

SUBJECT: Authorization for Remedial Action at the Former Baker Brothers Site in 
Toledo, Ohio 

TO: L. Price, OR 

The former Baker Brothers, Inc. site, located at 2551-2555 Harleau Place 
in Toledo, Ohio, is designated for remedial action under the Formerly 
Utilized Sites Remedial Action Program (FUSRAP). The owners of the site 
are currently Romanoff Industries and John Rehkopf. This designation is 
based on the results of a radiological survey and conclusions from an 
authority review as noted in the attached Designation Sumnary. Copies of 
the radiological survey report and authority determination are provided 
for information. 

The site has been assigned a low priority under FUSRAP protocol. The 
survey concluded that the property contains residual radioactive 
contaminants in concentrations that exceed current guidelines. However, 
the radioactivity is localized and limited in extent, and under present 
conditions and use, no significant radiation exposures would occur to 
individuals who access the area. Because of the limited extent of the 
radiological contamination, cleanup of the site may be accomplished using 
the expedited removal action. 

The effect of this designation on the FUSRAP baseline should be evaluated, 
documented, and submitted for approval under the baseline change control 
procedures. . ,'. , 

I 

-Y. Yagoner II ~ . ;. i 
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DesIgnat on Sunraary 1 

The Department of Energy (DOE), Office of Environmental Restoration, has 
reviewed the past activities of the Manhattan Engineer District (MED) at the 
former Baker Brothers, Incorporated, site in Toledo, Ohio, and has completed a 
radiological survey of the site (Foley and Floyd, 1992). DOE has determined 
that the residual radioactive materials inside and outside the buildings 
exceed current guidelines (USDOE, 1987, 1990) for use without radiological 
restrictions. 

Based on a review of the available historical documentation and the results of 
the survey, the DOE has concluded that this site shall be designated for 
remedial action under the Formerly Utilized Sites Remedial Action Program 
(FUSRAP). The site has been assigned a low priority as the survey results 
indicate that the residual radioactivity is limited in extent and poses no 
imnediate risk to workers. The remainder of this report summarizes the site 
information and the designation decision. 

BACKGROUND 

Site Function 

The following discussion is based upon the Authority Rev iew (2 illiams 1992). 

After developmental work to determine the machining characteristics of uranium 
metal, DuPont (as agent for Hanhattan Engineering District) initiated a search 
for additional machining facilities so that the fabrication of 100 tons of . 

.;*a.+.- .- .uranium metal slugs for the Clinton Semi-Uorks could be completed by,September,,. ._ i...:+,,- 
1, 1943. Baker Brothers was one of several selected from a field of over 40 

. . g-%$, 'Li‘ :--;* , 
metal fabrication shops contacted that appeared capable of handling t 

1, ;. to satlsfy developmental; production, and security requirefaents;:z Pur 
Order XPG-528 l/2 was placed with Baker Brothers on Hay 29 
portion of the total machining required. However, there a 
,operatjons..under,this purchase order did not 
An'otMrj~purchase~orde&(XPG%l768 1/2).wal,;npp 

:;;hBrother.s"tqiprovide;for~ mediCa support,cost$ 

ng to a Untversity of Chicago Hetallurcjiiil 'Laboratory Health Dtvision~-'l';. 
of a-vislt to the Baker Brothers facility on-June 21, 1943; four lathes.'-- 
Ing,used,to machlrm,uraniua rodt.~The~yeport~alro,indlcated-tha 

1onr~at~the~facjlIty‘uere'expected'to continue" for"n 
;,Although documentation detcrlblng specific quantit 

hai:not been foundpIt .is apparent that they mchl 
-;lOO:ton.requlmnt for Clinton slugt;md a part o 
'~l,reamnt;for;.rlugs before completion okthr.work~un 
l~~,~tob;~~~:943Rr~~idwever; prior,t~~~~lit~o~~~f~t 

cer,~yothe~s~for~approxl~tely,'Z 
Cilit‘cbntiectlon wlthWie:tl 



Designation Sumnary 
Baker Brothers, Toledo 

2 

In early 1944, two more purchase orders were accepted by Baker Brothers. The 
first, XPG-1795 l/2, was for grooving and refacing 15 tons of rejected Clinton 
slugs; and the second, RPG-4014 l/2, was to conduct 24-hour-per-day 
operations, along with two other machining contractors, to fabricate 48,000 
unbonded Hanford slugs. The former was completed in April 1944, and the 
latter, initiated in May 1944, was completed by July 1944. Purchase Orders 
placed with Baker Brothers (RPG-1907 l/2) and a Dr. H. Holmes (RPG-5390 l/2) 
were apparently to provide for the cost of medical services in connection with 
the work done in support of the Hanford slug procurement program. 

I 

Site DescriDtioR 

The Baker Brothers site is located in Toledo, Ohio, at 2551-2555 Harleau 
Place, at the intersection with Post Street. At the time of the metal 
fabrication work at Baker Brothers, the commercial site consisted of several 
1920s buildings of brick with saw-tooth roof and concrete floors. It was 
bounded to the northwest by several railroad tracks; a siding entered the 
site. One of the buildinas was comoletelv refurbished after a fire. IFolev 

In 1981, three of the four buildings used by Baker Brothers remained. 

During the 194Os, Baker Brothers, Inc., owned the site. Eventually the Baker 
Brothers assets were liquidated and the machinery and equipment sold at 
auction. (Foley and Floyd 1992) 

_. 

.-: (I’-_ As of 1990, the original property had been divided and, at-the time of the +' .I,. -. 
survey, was owned by Romanoff Industries and by Mr. John Rehkopf. The, 

; ,~ . ?* .- ;s‘: 5, occupants of the Romanoff property included the Doug Beet Company (a motor, 
3 ! .:c ,y-a-,-., brokerigei)“and REHS;, IndT;, a ‘dlvlslon of Slemens-Allis. The Doug Beet’Companjye’ ‘~.-.!~rcL’%i 

: also occupied the Rehkopf property. ~ 

~. . . , 
id uDon tl%Autliorlt~ Re~i~~Ufilli 
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DOE directed that a comprehensive radiological survey be performed of the 
former Baker Brothers site. In 1989 and 1990, the Oak Ridge National . . . . . - . 
Laboratory conducted a survey of the site - - indoors, outdoors. soil. floors. 

Q9579- 

roofs, and outdoor subsurface. The results revealed several outdoor areas 
with soil contaminated by radionuclides (primarily uranium-238) in 
concentrations in excess of DOE guidelines as well as one small area indoors 
with debris and surface contamination in excess of DOE guidelines (USDDE 
1987). 

Authoritv Revla 

In 1992, the DOE determined that it had the authority to conduct remedial 
action at the site (USDDE 1986; Williams 1992). This determination of 
authority under FUSRAP was based upon the following significant factors. 

o Available records indicate that Baker Brothers was likely to have been 
directly supervised by HED or its prime contractors and that MED staff were 
directly involved in the arrangements to use the facility. 

o As a part of the operations at the site, there were strict requirements 
concerning security, accountability, health, and safety. These were 
controlled by MED or its prime contractors. 
services to support the project. 

The MED paid for local medical 

o The uranium machined at the site was furnished by the government. 

o Some residual contamination from the uranium machining is present,,at the 
slte at levels exceeding WE guidelines. 

1 : An earlier contingent authority determination, dated October 28,,1985,-;fqund '.: 

I. 
,c, thit$'Wthe event that-residual~radfoactfve contamination above DOE'-,. 

gufdellnes is identified on the sites, DOE had authority to perform re 
ata group of MED. metal,, fabrication contractor sites, including 

'.i ,' 
-s&Since thir:~earlferi":determination;~ WE has surveyedTthe".Bake 

., !1- :.".-. ': ,, _ .~,; , .'.i -.. ~~~~:,Bi;othe@'s,fte!and,fdentiffed~ireas of residual radioactive contaminatf 
: --.,,_ ;: fx@gufdelines, on. the~:~sfte.",~z :;-: c 

:I .- I 
;~~~:,'~~~~~~~~'~..~~~~,‘, ; : '. : -. ,.+: I ;. ....*_. $, _, 
DESI6NATION DETERMINATION : .; 

,z:>,‘, ~~3’$?$ !i! y’ : i -’ i 
.,‘, ‘: 

~~~~~~4~~~~fh~~~~u~f~o~~the~,radiolog~~aFsuwey~1nd1catd~that contamiuatlou~~~% _ ,_ . I 
sliner exists in several localized areas inside and outside of the 

; bufldln4rl;.on the site.;, !he,.survey report noted that, under current use, there". "-"- ."C C:'?$, 
rlffcant ;-ifkt workers or to the general public from the rerldual- 

* 1 
:g& p.s.::, _ * %S, 'I; 1 5,; :! , :.'i.!; 
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The DOE has authority to conduct remedial action at the site under FUSRAP. 
This authority is based on prime contractor and MED use of the site and 
control of operations. As current use of the site will not result in doses in 
excess of guideline?, and because potential health risk and spread of 
contamination are remote, the site is designated as a low priority site. 
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Authority Determination -- Former Baker Brothers, Inc. Site, Toledo, Ohio 
sum 

The File 
TOr 

The attached review documents the basis for determining whether DDE has 
authority for taking remedial action at the former Baker Brothers, Inc. 
facility in Toledo, Ohio. under the Formerly Utilized Sites Remedial 
Action Program (FUSRAP). The facility was used for the shaping of uranium 
by the Manhattan Engineer District (MD) during the Second World War. The 
following factors are significant in reaching a decision and are discussed 
in more detail in the attached authority review: 

o Baker Brothers, Inc. was likely to have been closely controlled by the 
Hanhattan Engineer District directly through the approval of contracts 
and purchase orders or indirectly through prime contractors; 

o There were significant security requirements in all activities 
involving uranium during this time period; 

o The ura;lium residues at the site are clearly the rezillt of the uranium 
metal machining; 

o 'The uranlm wtal was furnished by the governwnt; 

o The HE0 retained responsibility for health and safety protection and. 
paid for wdlcal services relating to the.project; 

$@I:; ;,. o In all likelihood, the contractor had,no knowledge of.the-natur?:'of..'::-. I '~): 
.I : hazards associated with the handling of uranium wtal; and . 
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After review of the available original records and the authority review, I 
have determined that the Department of Energy has authority to conduct 
remedial action at the former Baker Brothers, Inc. facility in Toledo, 
Ohio. 

W. Alexander Williams, PhD 
Designation and Certification Manager 
Division of Off-Site Programs 
Office of Eastern Area Programs 
Office of Environmental Restoration 

. 
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Authority Review 
C.H. Schnoor & Company, Springdale 

Authority Review for the 
Baker Brothers, Incorporated 

In Toledo, Ohio 

1. INTRODUCTION 

As part of the Formerly Utilized Sites Remedial Action Program (FUSRAP), the 
U.S. Department of Energy (DOE) has reviewed available information on the 
Baker Brothers, Incorporated site in Toledo, Ohio. This site is being 
investigated as a candidate for inclusion in the FUSRAP, which includes 
certain sites that were previously involved with activities of the Manhattan. 
Engineering District (BED) or U.S. Atomic Energy Commission (AEC), both DDE 
predecessors. Such sites may require remedial action, if they have residual 
contamination from those previous activities. This review is conducted to 
determine whether DDE would have the authority to conduct remedial action at 
the Baker Brothers site. 

The site is located at 2551-2555 Harleau Place at the intersection with Post 
Street in Toledo, Ohio. Baker Brothers was a metal fabricator involved with 
machining uranium rods to produce finished slugs (feed material for production 
reactors) under purchase orders for the HE0 through I.E. du Pont de Nemours 
and Company (DuPont), an FiED prime contractor. The period sf interest is I943 
through 1944. 

This review was prepared to finalize a previous finding for authority that was 
made contingent upon a determination that remedial action is required (Whitman 
1985). The determination that remedial action is required is based upon the 
results of a comprehensive radiological survey of the property conducted by 
the Oak, Ridge National laboratory (Foley and Floyd 1992). ~ :, il.-q.,, ~,,~&~p~ I _, 
The remainder of this review consists of the folloulng sectlons: 
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completed by September 1, 1943. Baker Brothers was the only one of 
approximately 40 metal fabrication shops contacted that appeared capable of 
handling the work to satisfy developmental, production, and security 
requirements. Purchase Order XPG-528 l/2 was placed with Baker Brothers on 
May 29, 1943, for a portion of the total machining required. However, there 
are indications that operations under this purchase order did not begin until 
early June 1942. Another purchase order (XPG-1768 l/2) was apparently placed 
with Baker Brothers to provide for medical support costs (Whitman 1985). 

According to a Univerity of Chicago Metallurgical Laboratory Health Division 
report of a visit to the Baker Brothers facility on June 21, 1943, four lathes 
were being used to machine uranium rod. The report also indicated that 
operations at the facility were expected to continue for no longer than 6 to 
8 weeks. Although documentation describing specific quantities of material 
handled has not been found, it is apparent that they machined most of the 
initial loo-ton requirement for Clinton slugs, and a part of an additional 
30-ton requirement for slugs machined to the standard Clinton specification, 
before completion of the work under these purchase orders in October 1943. 
However, prior to completion of this work, DuPont placed Purchase Order 
RPG-800 l/2 with Baker Brothers for approximately 500 hours of machining work 
in connection with the slug development program for Hanford (Whitman 1985). 

In early 1944, two more purchase orders were accepted. The first, 
XPG-1795 l/2, was for groving and refacing 15 tons of rejected Clinton slugs; 
and the second, RPG-4014 l/2, was to conduct 24-hour-per-day operations, along 
with two other machining contractors, to fabricate 48,GCIO ?nbonded Hanford 
slugs. The former was completed in April 1944, and the latter, initiated in 
May 1944, was completed by July 1944. Purchase Orders placed with Baker 
Brothers (RPG-1907 l/2) and a Dr. H. Holmes (RPG-5390 l/2) were apparently to 
provide for the cost of medical services in connection with the work done in 
support of the Hanford slug procurement program (Whitman 1985). I 

By April 1944, the slug procurement program for the Clinton Semi-Works was 
completed, and by July 1944, facilities had been completed at Hanford to 
produce their own feed materials. No evidence has been found that would 
indicate a continuation of Baker Brothers' participation in MED programs 
beyond July 1944 (Whitman 1985). Although records are available that indicate 
several visits or Inspectlons of thlt contractor's facllltles by the medlcal 
staff of the Netallurgical Laboratory during the machining operations, no 
record has been found of the final Ins ection and cleanup of these facilities 
when the work descrtbed above was ! camp eted. 

As indicated above, Baker Brothers was one of several coraaercial metal 
fabrication firms that participated tn the HE0 slug procurement program under 
purchase orders and subcontracts with the University of Chlcago (Metallurgical 
Laboratory) and DuPont. The following suamaary of condltlons that prevailed 
during the perlod Is slgnlficant to a basic understanding of the manner In 
which this procurement program was conducted (Uhitman 19B5). 

a. Metal fabrication and other services were procured 
and/or purchase orders inltlrted by the University 
and approved by a governlent contracting officer. 

through subcontracts 
of Chlca o and DuPont 
In most ! nstances, 

06/04/92 
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b. 

C. 

d. 

information on the services purchased reflected on purchase orders and 
subcontracts was limited, probably to prevent classification of the 
document. In at least one instance, uranium metal was identified only as 
"special metal" and in other instances as metal rods or tubes. 

Equipment and facilities used were contractor owned and operated. 
And, in most instances, contractual arrangements were for the use of 
manpower and equipment to perform work specified under the direction and 
control of the MED or its agent. 

During the initial phase of the program in the early 1940's, contractors 
or site operators had little or no knowledge of the materials processed or 
the potential hazards associated with the handling or working with the 
radioactive materials. The HED was responsible for identification of the 
hazards, monitoring the work place and health of workers in the 
contractor's plants, and making specific recommendations for measures to 
protect the workers against the hazards of handling radioactive materials. 

Radioactive material furnished the contractors or site operators were 
government owned. Both finished product and scrap (residue) remained the 
property of the government. Accountability was such that every effort was 
made to balance the amount of metal delivered to the contractors with the 
finished product and the scrap recovered. 

At the time of the metal fabrication work at Baker Brothers, the comnercial 
site consisted of several 1920s buildings of brick with saw-tooth roof and 
concrete floors. It was bounded to the northwest by several railroad tracks; 
a siding entered the site. Eventually the Baker Brothers assets were 
liquidated and the aachinery and equipment sold at auction. One of the 
buildings was completely refurbished after a fire (Foley and Floyd 1992). 

.4:.:.;. ..y j_ ..‘!.i .-; 
,, .'. As of 1990, the original property had been'divided and at the time of the‘. 

survev. was owned bv Romanoff Industries and bv Mr. John Rehkoof. The 

- 
Rehkopf property was, also, Doug Beet Company (Foley and Floyd 1992). 

3. CURRMTCm, -* 
In, April 1981, a pyelirinr 
ME:'& .Argonne Natf&rl' Li 

~rrdlolog~crl~suwe~.ot the rite was conducted,bv,-. .;L 
To ratory staffs (J 

the'four bulldlngt used by Baker Brothers remained. 
'soma 

The results indicated ,i ,,. * ', I ‘ rrdlorctivo contuinrtfon In 8 wooden bin in onr bullding and on the 
floor and wall in another buildlng. ^ 1 

~~~~~~CDDfidl~ctod:thlt i:li'~ryhenrive radio1 
;;fomer Baker Brotherr:sjte:,:, In 1989 mnd Y 

Icrl~survaj be perfomd. of .th+&~-3-Y...j +~.'. G 
990; the Oak Ridge National ;.. . 

P.Lrboiptory ‘conduct&&i survey of the t~te~~.-~indoors,*;‘outdoors,~~soil~.~floors;~~.~~. 
%ofsrLTmd outdoor:rub~urface .: (Foley and FI 
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several outdoor areas with soil contaminated with radionuclides (primarilv 
uranium-238) in excess of DOE guidelines as well as one small area indoors 
with debris and surface contamination in excess of DOE guidelines 
(U.S. Departmellt of Energy Guidelines for Residual Radioactive Material at 
Formerly Utilized Sites Remedial Action Program and Remote Surplus Facilities 
Management Program Sites. Revision 2, March 1987). 

4.0 AUTHORITY ANALYSIS 

The authority determination is made according to the FUSRAP protocol by 
considering the answers to five questions based on available records. The 
answers to these questions from a review of available information, including 
the results of the radiation surveys are provided below. 

4.1 Was the site/operation owned by a DOE predecessor or did a DDE 
predecessor have significant control over the operations or site? 

No. A DDE predecessor never owned the site. Although information 
pertaining to operations at the site during the time metal fabrication 
services were perfomd for the HED is limited, it is likely that the HED 
and/or its agents exercised significant control over the operations~ 
including the handling and control of the uranium metal during the 
fabrication process. 

. -,:..- . . . . -, ._ 
4.2 Was a DOE predecessor agency responsible for maintaining or ensuring the 
environmental integrity of the site (i.e., was it responsible for clean up)? 

'I 
No records l ddressiug environmental integrity hrve.been located- I 
However, as with other metal fabrication sites during the era, DOE 
predecessors appear to have been responsible for health and safety during 
the fabrication process. 

.- -,. (, 

2. ' Yk." The radi&lvr co&lukt found on the site Is uranlm-238" 
Indoors and outdoors. de 

both 
It .ls Present In concentrations exceedina 

flc guldetlnur~ developed 
its 'fo$iGtiirithouf radio1 

fa 
oa 
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4.5 Did the present owner accept responsibility for the site with knowledge 
of its contaminated condition and that additional remedial measures are 
necessary before the site is acceptable for use without radiological 
restrictions? 

There is no indication that the present owner was aware of the 
radioactive contamination on the site prior to its discovery by DDE. 

5. DISCUSSION AND CONCLUSIONS 

Surveys of the former Baker Brothers site indicate uranium contamination 
attributed to machining of uranium for the MED. 

Based upon the results of the surveys, interviews with the current site owner, 
and information contained in a previous authority review that addressed metal 
fabrication services performed under purchase order or subcontract with MED or 
its agent by a number of coemnercial firms during the period, there is 
sufficient evidence to indicate authority for remedial action at the former 
Baker Brothers site under the Atomic Energy Act through FUSRAP. 

6. COPIES OF REFERENm 

The following is the list of references that are provided in this section. 

a. 

b. 

C. 

Argonne National Laboratory, 1984: Notes and CoIAnents, REMS, Inc. 
(Formerly Baker Brothers, Toledo, Ohio). August 20. 

Cloke, H.M., 1943: Visit to Baker Brothers Company, Toledo, Ohio,. 
subcontractor for the DuPont Company. Corps of Engineers memorandum to 
file regarding security measures. June 7. 

F-(oyd, '1992: Results of the Radiological sate survey -mm... m 

f.~ Greninger, A.B.,,1943. Hetallurgical Laboratory letter to Danlels, 
.DuPont, regard1 
Brothers. Dee etiL 

;h;Bshlpment of 1009.5 pounds of Rata1 from Baker _. . 
$gi#$&.g >& 
I;" 1944;':: 

<' :;I .q':$;"*&$&' &. .'< 
&ory.!et(ey to Collfn *--a-i * 



Authority Review 
Baker Brothers, Toledo 

h. 

j. 

k. 

1. 

m. 

Kircher, C.E., 1944: Analysis of Sludge in Lubricating Oil from Baker 
Brothers. Hetallurgical Laboratory memo to Cooper. April 12. 

florse, R.D., 1944. Corps of Engineers letter to Shinn and Todt, Revere 
Copper and Brass, regarding close out of the Clinton machining work at 
Baker Brothers. August 1. 

Muller, P.M., 1944: Scrap Metal Available for Recasting from 27 January 
to 27 April 1994. January 28. 

Nickson, J.J., 1943. Metallurgical Laboratory letter to Daniels, DuPont, 
regarding health and safety conditions related to machining operations at 
Baker Brothers. June 29. 

Vierzba, E.A., 1981: Contract Report: Baker Brothers, Inc., Toledo, 
Ohio. Aerospace letter to Hott, WE. January 20. 

Whitman, A., 1985. DOE letter to A. Yallo, Aerospace, regarding authority 
decision for a number of sites (including Baker Brothers). Attached 
authority recoarwndatlon from C. Young to A. Nhitman, Authority Review - 
Metal Fabrication Contractor Sites, September 1985. October 28. 

. 

I : 

.;.: , 
‘ : 



R D. Foky 
L M. Floyd 



A~toooEandooEccmlracta0~tha~dsckntiRcand1~ 
cal hlomtalia~. P.O. Box 62. Oak IWp. TN 37831; pdea availabla from (615) 
676-6401. Fn 6268401. 

A~tOlbplblctranthON&CdTOCfdC8lhtonnrtiSwlcs.U.S. 
Dapamad cl commama. 5285 Pal kyal Rd., sptbJmd. VA 22161. 



HEALTH AND SAFJZTY RESEARCH DIVISION 

Waste Management Research and Development Programs 
(Activity No. EX 20 20 01 Q ADS317oooO) 

RADIOLOGICAL SURVEY OF THE FORMER BAKER 
BROTHERS,INC SIT& 2551-2555 HARLEAU PLACE, 

TOLEDO, OHIO (BTOOOl) 

R. D. Foley and L. M. Floyd 

Date Published - March 1992 

Investigation Team 

R. E. Swaja - Measurement Applications and Development Manager 
W. D. Coltrell - Project Direc!or 

R. D. Foley - Field Survey Supervisor 

S&y ‘I& hkmbcn 



FINDINGS OF xhmmmm VERIFICATION SURVM 

PROPERTY ,y AREA 
SURVEY DATE(S) 
SURVEYOR(S) I I 

PRELIMINARY FIELD DATA REVIEW: 

No Discrepancies Discrepancies Identified 

KEASuREKENTPERF0RhED: 

Beta/Gamma 
Other {describe) 

Removable Activity Smear 
Direct Measurements 

SAMPLES COLLECTED: . 
Systematic Bias 

APPLICABLE GUIDELINES: 
Badionuu 

. or1 Concentration Above Backcrround 

Tot81 Uranium 

STATUS: 

Meets Guidelines Does Not Meet Guidelines 

Explain Discrepancies: 

Remarks: . . 

I acmowledge that all the samples and instrument &dings needed 
to verify this area as clean have been taken. 

Prepared by: Date: 



4 

5 

6 

LIST OF FIGURES 

Site map of the former Baker Brothers, Inc., in 1938 at 2551-2555 Harleau Place, 
‘Ibledo, Ohio (BTO001) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

Current site map of the REMS, Inc., and Rehkopf properties at 2551-2555 Harleau 
Place, lbledo, Ohio (BTOOOl) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

Northwestward view of Building Area No. 1 on the left, Building NO. 14 on the 
right, and the entrance to Building Area No. 12A in between, at REMS, Inc., 
2551-2555 Harlcau Place, Toledo. Ohio (BTOOOl) . . . . . . . . . . . . . . . . . . . . . . . 13 

Eastward view of Building No. 14, showing contaminated site at sample location B2, 
at REMS, Inc., 2551-2555 Harleau Place, Toledo, Ohio (BTOOOl) . . . . . . . . . . . 14 

Westward view of Building Area No. 6 on the left (with metal siding) and the 
entrance to Building Area No. 12A on the right at REMS, Inc., 2551-2555 Harleau 
Place, Toledo, Ohio (BTooOl) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 

Southwestward view of Building Area No. 6 at REMS, Ins, 2551-2555 Harleau 
Place, Toledo, Ohio (BTOOOl) _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 

Eastward view of Building Area No. 7 on the left and Building .krea No. 12A on 
the right at Doug Beet Company, 2551-2555 Harleau Place, ‘Ibledo, Ohio 
(BTOCW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

Westward view of BuiIding No. 2, the former Power House, at Doug &et 
Company, 2551-2555 Ha&au Place, ‘Ibkdo, Ohio (BTOOOI) . . . . . . . . . . . . . . . 18 

11: E&&&?&f the c&y&d in the norttitcm comet of the property nt ’ 
51.2555 Harkau P . . . . . . . . . . . . . . . . . . . . . . . 

#.@*Ly: !. ..,>.J ; L-r i.? . . ‘% I a.&*-; . . 2; .’ .<;, ,:.>+&;, 
No. 8, showing the pallet” 

at 2%~2SSS kkau Place, ‘Wedo, Ohio 
,..............,..,...........,*...................... ‘. 22 * ‘.’ 



15 Pan C of Fig. 11, showing the northwestern section this courtyard at 25512555 Har- 
leau Place, To!edo, Ohio (BTooOl) . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . 25 

16 Pan D of Fig. 11, showing the northern section of this courtyard at 25512555 Har- 
leau Place, Toledo, Ohio (BTooOl) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 

17 Pan E of Fig. 11, showing the northeastern comer of this Gourtyard at 
25512555 Harleau PIace, Toledo, Ohio (BTOOOl) . . . . . . . . . . . . . . . . . . . . . . . 27 

18 Pan F of Fig. 11, showing the northeastern section and Building Area No. 8B at 
25512555 Harleau Place, Toledo, Ohio (BTGOOI) . . . . . . . . . . . . . . . . . . . . . . . 28 

19 Pan G of Fig. 11, showing the eastern section and Building Area No. 8A at 
25512555 Harleau Place, Toledo, Ohio (BTO001) . . . . . . . . . . . . . . . . . . . . . . . 29 

20 Pan H of Fig 11, showing the southeastern section of this courtyard at 
2551-2555 Harleau Place, ‘lbledo, Ohio (BTOOOl) . . . . . . . . . . . . . . . . . . . . . . . 30 

21 Northeastward view of the concrete wall and bunkers in this courtyard next to the 
railroad tracks at 25512555 Harleau Place, Toledo, Ohio (BTOOBl) . . . . . . . . . . 31 

22 Gamma radiation levels &R/h) measured outdoors at 25512555 Harleau Place, 
mkdo, Ohio (BToool) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-. . . . . . . . . 32 

23 Enlargement of the northwestern courtyard at 25512555 Harleau Place, 'RAedo, 

Ohio (BTODOl), showing gamma radiation levels @R/h) . . . . . . . . . . . . . . . . . . 33 

24 Gamma radiation kv& @R/b) and debris sampling locations on the roof at 
2551-2555 Harleau Place, ‘lbledo, Ohio (BTDOOl! . . . . . . . . . . . . . . . . . . . . - . 34 
, < ‘I .. “;‘.” , .- 

25 Soil sampling localiorts at 2551-2555 Hackau Place, T&do, Obi&~(k’OU#‘~ ; ; 35 



31 Smear, dust, and debris sampling locations on the second floor at 2551-2555 Harleau 
Place, Bledo, Ohio (BTOOOl) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 

32 Gamma profile for auger hole 1 at 2551-2555 Harleau Place, Toledo, Ohio . . , . . 42 

33 Gamma profile for auger hole 3 at 2551-2.555 Harleau Place, Toledo, Ohio . . . . . 43 

34 Gammz profile for auger hole 4 at 2551-2555 Harleau Place., Toledo, Ohio . . . . . 44 / 

35 Gamma profile for auger hole 5 at 25512555 Harleau Plane, Toledo, Ohio . . . . . 45 

36 Gamma profile for auger hole 6 at 2551-2555 Harleau Place, Toledo, Ohio . . . . . 46 

37 Gamma profile for auger hole 8 at 2551-2555 Harleau Place, Toledo, Ohio . . . . . 47 

38 Gamma profile for auger hole 9 at 2551-2555 Harleau Place, Toledo, Ohio . . . . . 48 

39 Gamma profile for auger hole 10 at 2551-2555 Harleau Place, Toledo, Ohio . . . . 49 

40 Gamma profile for auger hole 11 at 2551-2555 Harleau Place, Toledo, Ohio . . . . 50 

41 Gamma profile for auger hole 12 at 25512555 Harleau Place, Toledo, Ohio . . . . 51 

42 Gamma protile for auger hole 13 at 2551-2555 Harleau Place, lbledo, Ohio . . . . 52 

43 Gamma profile for auger hole 14 at 25512555 Harleau Place, Wedo, Ohio . . . . 53 

44 Gamma profile for auger hole 15 at 2551-2555 Harlcau Place, ‘lbkdo, Ohio . . . . 54 

45 Gamma profile for auger hok 16 at 2551-2555 Harkxtu Place, RAedo, Ohio . . . . 55 -, 

46 . Gamma profik for auger hok 17 at 2551-2555 Harle2u Place, T&do, Ohio . . . . 56 

51’ Gamma profik for auger hok 23 at 2551-2555 Harkou Pkcc, ?bkdo, Ohio . . . .’ 61 



LIS OF TABLES 

DOE guidelines for protection against radiation . . . . . . . . . . . . . . . . . . . . . . . . . 64 

Average background radiation levels for the Ohio area . . . . . . . . . . . . . . . . . . . . 66 

Concentrations of radionuclides in outdoor soil samples at 2551-2555 Harleau Place, 
lbledo, Ohio (BTOfKU) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 

Concentrations of radionuclides from roof and indoor dust and debris samples at 
25512555 Harleau Place, Toledo, Ohio (BTOOOl) . . . . . . . . . . . . . . . . . . . . . . . 73 

Alpha and beta-gamma activity levels measured on the roof and indoors at 
25514555 Harleau Place, Toledo, Ohio (BTOOOI) . . . . . . . . . . . . . . . . . . . . . . . 74 



9 ACKNOWLEDGMENTS 

Research for this project was sponsored by the Division of Facility and Site Decommis- 
sioning Projects, U.S. Department of Energy, under contract DE-AC05S40R21400 with 
Martin Marietta Energy Systems, Inc. The authors wish to acknowledge the support of 
A %llo III of the U.S. Department of Energy. The authors also appreciate the contribu- 
tions of L S. CorrilJ of the Publications Division; J. E Ahred, D. A Rose, D. A Roberts, and 
?: R Stewart of the Measurement Applications and Development Group; and A C. Butler, 
G. Cofer. and M. E Ward, Don Stone and Associates, Inc., for participation in the collection, 
analyses, editing, and reporting of data for this survey. I 



ABSTRACT 

At the request of the U.S. Department of Energy (DOE), a team from Oak Ridge 
National Laboratory conducted investigative radiological surveys at the REMS, Inc., and the 
Ihug Beet Company, 2551-2555 Harleau Place, Toledo, Ohio (BTOOOl) in 1988. The 
purpose of the surveys was to determine whether the property was contaminated with 
radioactive residues, principally 238U, as a result of work contracted to the Manhattan Engi- 
neer District (MED). The survey included gamma scans; directly measured alpha, beta, and 
gamma radiation levels; transferable contamination levels, and soil, dust, debris, and air 
sampling for radionuclide analyses. The survey and sampling covered accessible portions of 
the exterior ground surface, roof, and interiors of buildings. 

Results of the surveys demonstrated four general areas having radionuclide concentra- 
tions in excess of the DOE Pormerly Utilized Sites Remedial Action Program criteria for %J 
outdoors and as surface contamination on shelves in one building. 
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RADIOLOGICAL SURVEY OF THE FORMER BAKER 
BROTHERSJNC. SITE, 25512555 I-WRLEAU PLACE, 

TOLEDO, OHIO (BTOOOl)* 

INTRODUCTION 

Under jurisdiction of the Army Corps of Engineers in the early 194Os, the Manhattan 
Engineer District (MED) was established as the lead agency in the development of nuclear 
energy for defense related projects. Raw materials containing uranium ores were procured, 
stored, and processed into various uranium oxides, salts, and metals. Fabricators were con- 
tracted as needed to form (roll and machine) the metal into various shapes. At contract 
termination, sites used by contractors were decontaminated according to the criteria and 
health guidelines then in use. The radiological criteria for releasing sites to unrestricted use 
were generaUy site specific and clearly defined. In some instances, however, documentation 
was limited or nonexistent and conditions at these sites were unknown. Therefore, it was 
necessary to reevaluate the current radiological conditions al these sites under the U.S. h 
Department of Energy (DOE) Formerly Utilized Sites Remedial Action Progr.\m (FUSRAP). 

Du&g the early and mid-W&, Baker Brothers, Inc., in Toledo, Ohio, machined .E 
uranium slugs from rolled stock under subcontract to the MED.’ This commercial property 

! 

3: 

< 
consisted of several buildings located at the intersection of Harleau Place and Post Street, as 

ri *.. : “. shown in the 1938 site map in Fig, 1. The buildings were erected in the 19ZQs of brick with 

1; 

a saw-tooth rqof configuration and concrete lloors, with the exception of the Post Street 
Building. Area No. 1 in this building now has aluminum siding, and Area Nos. 3A and 4 have 

+ 6‘ ; .; typoden floors. AU exterior ground OOVtr it either asphalt or concrete, except in the dirt -- 

::’ 
courtyard north of Building Area No. 8 The Baker Brothers assets were eventually 

.ir’i. ‘.,, , I. liatidat&i and the machinerv and eauimnent sold at auction. ,. .~ 

.;+$:-‘i’f:: )I ,, .1 ‘I” 

.; the R@, I&, ddivision of Siem&Allii The ‘rirst b&lding, consisting of Arca N&J. i, 3, 
‘- :: .?A; q 5, and 6, is located at’1000 Poui Street. This building has 45,OOO.ft* and is used foi 

‘ : offices’ and .ekctric motor repai: ,, $iklmgs 3 and 6 were compktcly refurbished following. ., . . “: : .<I,. j 
&$=!o Eir&$&ea N&l, 3, and 6’are kased to RFMS, III&; the rest of this building plus thd ~ther~~~~~~~,~ 

“’ ~hildhgs are all kased to D&&&i;’ Buikiing No. 14, at 2551 Harkau Place, has 8ooo-ft* 
,,.,, and.. h-a two-story, unoecup@d~~Mructure fonnerfy used for offkes. Building No. 2 is a ‘+..,I 

hvo-stmy, lO,~ft* ekctrie motor hop formerly calkd the Rawer House. 



A fourth building, located at 2555 Harleau Place, is owned by John Rehkopf but leased 
to the same used motor brokerage, the Doug Beet Company. This building is 40,000-ft’ and 
consists of Area Nos. 7 through 12A. Figures 3 through 10 and 12 through 21 are current 
photographs of the former Baker Brothers site, with various exterior and two interior views. 
Figure 11 is an enlargement of the courtyard in the northwest corner of the property. 

Baker Brothers machined uranium metal rods into slugs for both Clinton Semi-Works 
and the Hanford Pile. The MED contract for this operation was temporary and supposedly 
discontinued when the Hanford facilities were installed. The uranium rods to be machined 
by Baker Brothers were first extruded by Revere Copper and Brass Corporation. The 
amount of material machined by Baker Brothers was somewhere between 90 and 300 tons. 

According to an old Metallurgical Laboratory Health Division report which was issued 
following a visit to Baker Brothers on June 21,1943, heavy fumes were produced by the four 
lathes used in machining the rods.’ The pyrophoric uranium chips would spontaneously 
ignite in the lathe pans and scrap metal containers. An electrostatic precipitator was installed 
to control the fumes. The cooling system on each of the four lathes was increased to allow 
greater volumes of lubricant to flow over the turning operation. Containers of scrap metal 
and the turnings were periodically stored in the machining room and other areas of the plant 
for periods of several days to several weeks before shipment. 

Because the Baker Brothers uranium metal fabrication was apparently related to Atomic 
Energy Commission (AEC) activities, verification of existing condi:iuns v:as needed to 
determine whether the site met current radiological guidelines. The principal radionuclide 
of concern is =U. 

action of elimated from FUSRAI? 
,_,I. 



soil samples and gamma profiles of auger holes; and (6) air sampling in Building Area Nos. 1, 
3, and 3A. The survey methods followed the basic plan outlined in a correspondence from 
W D. Cottrell to k J. Whitman.3 

Using a portable NaI gamma scintillation meter (No. 3490-SlSG), a gamma scan was 
performed indoors in the accessible areas of all buildings, as well as outdoors and on the 
roofs, indicated in Figs. 22.24, and 29. The detectors were held approximately three inches 
above the surface, and ranges of measurements were recorded and then converted to ,uR/h. 
If the surface gamma levels were elevated outdoors, biased and auger soil samples were taken 
from the areas with the highest gamma radiation levels (Figs. 2S and 26). However, not all 
auger holes were drilled at elevated surface gamma locations. Because NaI scintillators are 
energy dependent, measurements of gamma radiation levels are normalized to PIC 
measurements to determine gamma exposure rates. PIC measuremnet locations are shown 
in Fig. 25. Systematic dust and debris samples were taken indoors and on the roof at various 
locations, irres 

pgec 
tive of gamma radiation levels (Figs. 24, 30, and 31). The samples were 

analyzed for Ra, %, and mu content. Indoor air samples were also taken and counted 
for gross alpha levels (Fig. 30). 

lb define the extent of possible subsurface soil contamination, auger holes were drilled 
to depths of approximately 2 m. A plastic pipe was placed in each hole, and a NaI 
scintillation probe was lowered inside the pipe. The probe was encased in a lead shield with 
a horizontal row of collimating slits on the side. This collimation allows measurement of 
gamma radiation intensities resulting from contamination within small frcitions of the hole 
depth. Measurements were usually made at 15- or 3O-cm intetvais. If the gamma readings 
in the hole were elevated, a soil sample was scraped from the wall of the auger hole at the 
point showing the highest gamma radiation level. The auger hok logging were used to select 
locations where further soil sampling would be usefuL A splil-spoon sampler was used to 
collect subsurface Sam&s at known de&s. In some aum holes, a combination of 

,*. 

of Building Nos. 1,3,3A 4,s. 6,7, and 9, and indoors in all buildings on various overhead 
4 storage biar, sd Fg~T~,$j;yg Vpy@$tiop, prqbe (W@th ’ Gsa <@M 

alpha acltvtw kvc&‘and ‘8 G&ger-Muelli?~$&&$ 
tjpk p&c with a Bieron meter’ was used for cbe beta-gamma dosc mtcs; Sm& ftini’ 
100-cmz areas were taken at some of the indoor and roof locations to establish removable 
alpha. and beta-gamma wivity kvcls. Smear sampk loeations arc shown in Fig. 24, 
30, apcl$. Cqmprehcntivc descriptions of all rtqcy methods and instrumentation have been ,, _.-1 j_ 4 pr&‘d!cd ih another report. . . i* .N:..,qyQ&ep&+P~. ,:.;‘.’ I~: ._ _. ,, 
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Similarly, background concentrations have not been subtracted from radionuclide concentra- 
tions measured in soil and dust/debris samples. Removable radioactivity levels (smears) are 
reported in disintegrations per minute (dpm) per 100 cm2 with background subtracted. 

Outdoor Survey Results 

Gamma Exposure Rate Measurements 

Gamma radiation levels measured during a scan of the property surface outdoors are 
given in fig. 22 Gamma exposure rates generally ranged from 6 to 13 ,uR/?I on the ground 
surface. Several elevated areas were found. The highest value of 490 ~Rfh was discovered 
in the enclosed courtyard located in the northwest comer of the property. An enlargement 
of this area is provided in Pig. 23. Radiation levels in this courtyard range from 6 to 
490$X/h, with the extent of possible contamination indicated by crosshatching in Fig. 23. 
Multiple elevated spots were found. The courtyard was overgrown with vegetation as shown 
in Pigs. 12 through 21. Biased soil samples B4 through B12 were collected in this area. The 
second area of elevated gamma levels was found on the northeast side of Building No. 14, 
with a maximum measurement of 13O~R/h. Biased soil sample B2 and auger samples A10 
through A14, Al8 A19, A21, and A27 were all collected from this region. The third area of 
contamination was discovered in the southeast wmec of the property, at :+e intersection of 
Harleau Place and Post Street. The gamma radiation in this area measured 32 pR/h in this 
spot. Biased soil sample B3 and auger samples A3 through A6 were taken from this area. 
The fourth elmmted area was located on the fence line just east of Building Area No. 1, with 
radiation levels ranging from 15 to 18pRIh. Auger samples A2 and A7 were taken from 

The accessible roof areas of Building Nos. 1. 3 ‘through 6, and 7 through 12A were 
surveyed (Fig. 24). Gamma levels on these rooft measured 6 to 18pR/h. Slight elevations 
in gamma kve& were found generally over all the concrete and asphalt areas of the plant; 
some of this can be attniuted to naturally occurring radii substances present in bricks, 

‘j coaeretc, granite, and other such matcrialr used in paving’s& building ConstntCtiori 

Biased Soil ‘Samples 



I I 
of the slightly elevated gamma measurement found in this area. Sample Bl contained a high 
percentage of coal ash. The ratio of =iJ to 226Ra in this sample indicates that these two 
radionuclides are in equilibrium and therefore are most likely a natural occurrence. Coal ash 
usually has slightly elevated levels of naturally occurring uranium, radium, and thorium which 
are concentrated during coal combustion. Nevertheless, several auger samples (A15 through 
Al7 and A28) were taken to determine the nature and depth of possible contamination. 

Samples B4 through B12 were all taken from the courtyard in the northwest corner of 
the property. The courtyard contained several areas which had elevated levels of 
uranium-238, with sample BlOA having the highest value (38,000 pCiig). Samples BS, B6A 
throu h B6B, and B7A through B7D were collected from the PIC-3 area in the courtyard, 
with 48 U values peaking at 5500 pCi/g, 790 pCi/g, and 2100 pCi/g, respectively. In the corner 
of this courtyard near Building No. 8, sample B9A produced uranium levels of 1300 pCiig. 
Figures 27 and 28 show closeups of greenish-yellow soil taken from Bll. The greenish-yellow 
color is typical for some uranium compounds. The uranium concentration in sample BllA 
was 11,ooO pCi/g. Samples (B12A through B12C) were taken inside one of the concrete 
bunkers in this courtyard, which contained a maximum uranium concentration of 4100 pCiig 
in B12A. Because the courtyard was completely enclosed and therefore excluded the drilling 
rig, no auger samples were taken from this area. However, hand sampling indicated the 
contamination was in the top few centimeters of soil. 

The highest concentrations of uranium were found in sample B2, northwest of Building 
No. 14 in the PIC-11 area, with a value of 160,000 pCi/g. Several ax,:r samples were 
collected in this area (A10 through A14, Al8 through A19, A21, and A27). Near the comer 
of Post Street and Harleau Place, the PIC-9 area had a uranium level of 360 pCi/g in sample 
B3k Auger samples A3 through A6 were taken from this aiea. 

Systematic Roof Debtis Samples 
. . . . ; .> .~ ‘_, ,,‘. .+ .y’ : $,,+‘l .p+&; .,, 

lbo roof debris sampler were &l&cd for radionuclidc analyses; laborat&y res& arc 
I 

provided in ?abk 4. ‘Ihe sample locations are shown in Pi& 24 as W on Building Area 
No. 3 and ss D7 on Building Arcg No. 8 QuxqH.mtions of radium, thorium, and u * ,$q&w&H&~~H~+ cr‘ii;in”63ii”fg,j;wP@/~@&g&Q2& m9”%g.nd f-d& 

‘ 
“ihr’wb‘ rupeetively. Both ii~i$es tire b&w’ DOE ~&lines (%blc 1). as 
ebcly~~~~al soi! background kvcls for the Ohio arca cljlbk 2). 

I 

Vnrying thickncsscs of subsurface soil wcrc sampkd from depths of 0 Lo 225 cm in aupr 
hoka (A) drilled at 26 scpamte locations indicated in Fi& 2!5. The rcsul~ of analysts of these 
samples arc giwn in ‘Ihbk 3. Coneentmtiorts of radium, thorium, and uranium in there 

,,:~r..~..~Pkrimngad,,~from. O+j,,to 4.46 pCU& QlD pJ2.63gpC@ 8d 0.50 to 1600 p$V&,;,:: 
._ .eIy,..The highest concentration of umnium (1600 pcvr) found in the auger holerwas 

@d~on,adrthwut ride of BuiIding No. 14 (PIG11 &a) h sample, AlOA bcty&t.O agd’, 
$$~~~~$~YIh&’ rug&, hole ‘ti d&d to a depth of, 180 Cm;: significantly elevated umnlum$. ;,, 

&ations.wcn found d&n to 150 an. Freak &him concentrations were bchec$.:i: 



60 and 75 cm (220 pCi/g), 120 and 135 cm (680 pCi/g), and 135 and 150 cm (130 pCi/g). This 
area corresponds to the highest biased sample concentration of =U, which measured 
160,000 pCi/g in 32. Other auger samples collected in this PIG area were Al 1 through A14, 
Al8 through A19, A21, and A.27. Of these samples, Al 1 through Al4 also had elevated spots 
of uranium-238 above the DOE guidelines (Table 1). Though not as concentrated as in AIO, 
these spot values ranged from 17.17 lo 49.05 pCi/g for uranium (Table 3). 

In the PIC-9 area at the southeast corner of the property, auger samples were taken 
from four holes (A3 through A6). Of these, samples A3A through A3C and sample A3E 
were all above previously used DOE guideline values for uranium. The peak value for this 
hole was 570 pciig; the hole was contaminated to a depth of 75 cm, with a value of 140 pCi/g 
at this depth. The other three holes had no significant concentrations of radionuclides. Two 
auger holes (A2 and A7) were drilled just east Building Area No. 1, one inside the fence and 
one just outside the fence. Both of these holes were contaminated with =LJ, hole A2 
producing a peak value of 180 pCi/g and hole A7. 140 pCi/g. Auger holes Al, A8, A9, Al5 
through A17, A22 through A25, and A28 presented no significant concentrations of 
radionuclides. Of these holes, Ihe maximum radionuclide concentration was in sample A15A 
with a value of 5.20 pCi/g for uranium. 

Gamma logging was performed in 25 of the 27 auger holes lo characterize and further 
detine the extent of possible contamination. Number A20 was skiI?Fzd c. ‘er and never used. 
Two locations, A26 and A27, rcfuscd the auger near the surface. The logging technique used 
here is not radionuclide specific. However, logging data. in conjunction with soil analyses 
data, may be used to estimate regions of elevated radionuclide concentrations in auger holes 
when compared with background levels for the area. Following a comparison of these data, 
it appears that any shielded scinlillator measurements of 1000 counts per minute (cpm) (or 
unshielded scintillalor measurements of 6000 cpm) or greater generally indicate the presence 
of elevated concentrations of =Ra and/or 2uTh. Shielded scintillator data from the gamma 
profiles of the logged auger holes are graphically represented in Figs. 32 through 53. 

Auger holes A2, A?. and A25 were logged with an unshielded probe. Of these three, 
measurements in hole A25, which was drilled to a depth of 0.6 m south of Building No. 2, 
were all below 6000 cpm (unshielded). Unshielded measurements in auger holes A2 and A7, 
which were taken just cast of Building Area No. 1, were both elevated, recording 17,000 cpm 
at a depth of 0.15 m in A2 and 12,000 cpm at the same depth in A7. Gamma leveb fell off 
to 7000 cpm and 7500 cpm at maximum depths of 0.9 m and 0.8 m, rcspecl~.~ly for A2 and 
A7. Auger holes AI0 and All, in the PIG11 area, produced Ihc highest shielded 
measurements of 2614 cpm and 2777 cpm at the surface, rcspcctively, falling IO approximately 
1000 cpm at or near 0.3 m and continuing to decline to the 7OCk at maximum depths of 1.4 m 
and 1.5 m, rcqcclively. Other auger holes drilled in PIG11 are8 (Al2 through A14, A18 
through A19, and A2l) wcrc all near or beknv 1000 cpm. 

Of the four auger holes (A3 through A6) drilid in the PIG9 area, only A3 had elevated 
gamma levels. Drilled near the southeast comer of the property, Hole A3 produced a 
maximum recording of 1740 cpm at a depth of 0.5 m, thercaflcr decreasing, with final lcv& 
in the 600s and 7ooS low8rd the bollom of the hole (1.2 m). of lhe four auger holer (Al5 
through A17 and A28) in the PIG10 arca, only Al7 was elevated ahovc 1000 cpm with any 
significance. The maximum level recorded in this hole was 1203 cpm at 0.15 m; gamma 
measurements declined sharply b&w this depth to the 5001. rising back to the 700~ at the 



bottom of the hole (1.7 m). The six remaining auger holes (Al, A8, A9, and A22 through 
A24), drilled in the PIG-6, PIC-7, and PIC8 areas, were all near or below 1000 cpm. These 
finding support both the gamma scans and the soil data analyses for this property. 

Alpha and Bela-Gamma Acrivity LeveLs on the Roof 

Measurements of direct and removable radioactivity levels were taken from accessible 
roof areas (Building Area Nos. 4, 6, 7, and 8). as shown in Pig. 24. The results of these 
measurements are given in ‘Bble 5. All direct alpha measurements on the accessrble roof 
areas were well below the DOE average guideline of So00 dpm/lOO cm2 for uranium alpha 
emitters (lhble 1): All direct beta-gamma measurements were also below the DOE 
guideline of 0.20 mrad/h averaged over not more than 1 m2 (Table 1). 

Nine smear samples were obtained from the same areas OF the roof; their locations are 
indicated in Pig. 24 as circled numbers; results of analyses are given in Table 5. Smears 
taken from the roof showed all measurements of removable alpha contamination from a 
100-cm2 area were below the minimum detectable activity (MDA) of 10 dpm for alpha; both 
alpha and beta-gamma were well below the DOE guideline of 1008 dpm/lOO cm* for 
removable uranium contamination (Table 1). 

Indoor Survey Results 

Gamma Erpkure Rare Measurements 
j:;‘. / .* Gamma radiation levels measured on overhead beams, shelves, and during floor scans 

. inside all buildings are given in Fig. 29. Gamma exposure rates generally ranged from 5 to .‘~g .; . . 29 pB/h in Building Area Nos. 1 and 3 through 6, from 18 to 32 @/h in Building 2, from 5 to 
18pIUb in Building Area Nos. 7 through 12A, and from 10 to 13pIUb in Building 14. The 

^ .- .c highest, radiation levels were generated by the firebrick and brick walls in Building Area 
wwd~,“; .T&-,:~ N~h.an~,,S,.lp~~g,~,~~~,,and Bu,ilding 5%. .% FFwu@g 32 #I/h fFie WU“lY&.&-~~~~.~w~~ 

&-:- :. 
ati&&ingamma lev&%rc typidal of the naturally occurring n 

pr&ent in bricks, concrete, granite, and other such materials used in paving an&buikXnj,,,,,, . : ,*A’-‘* construction. Otberwisq none of the indoor gamma mcasurcments were elevated above DOE’. 
~ q!p&~ 

j::- ., ‘1 ‘. “, :i.;. / ,L_, * guideline values (%bk 1). 
. 

Eleven dust and debris samples from overhead beams, mezzanines, and floors were 
ays!em#ally collected for radionuclide analyses; laboratory results are provided in llrble 4. fy” njg&$)l~ g&i&gf~~ &g&i,) Fjs I u) ad 31, * D* fiti& thmugh DIs; ;hd”y.“;’ *: ;;y;‘: 

11_9w1...-w .--_ .” 11,1 - .-.., -_-_-- ._~,.. ..- ._-.-., .- ..- 



D20. Concentrations of radium, thorium, and uranium in these samples ranged from 0.22 to 
0.80 pCi/g, from 0.22 to 0.49 pCiig, and from 0.81 to 5400 pCi/g, respectively. The highest 
radionuclide conrm:rations were found in debris sample D2 in the mezzanine shelves of 
Building Area No. 5, with a uranium concentration of 5400 pCi/g. Other debris samples from 
this area (Dll through Dl5) produced radionuclide levels near or below normal background 
levels for the Ohio area (Table 2) and well below DOE guidelines (Table 1). 

Alpha and Beta-Gamma Activity Levels 

Measurements of direct and removable radioactivity levels were taken near or in the 

/ 

--- 



I SIGNIFICANCE OF FINDINGS 

Survey re~lts of soil, dust, and debris sample analyses and radiation measurements taken 
at 25512555 Harleau Place revealed radionuclide concentrations above DOE guideline values 
(lhble 1) in several outdoor areas and one indoor location at this site. The primary 
contaminant of concern is mU. Outdoors, the gamma scans identified four areas of 
significant contamination, PIC areas 1 through 5, PIC-11 area, PIC-9 area, and a l-m2 spot 
at the fence on Post Street (Fig. 22). The maximum gamma radiation level was measured in 
the first of these four areas, the enclosed courtyard on the northwest corner of the property; 
the maximum gamma level was 49OyR/h, and the area contained several locations of 
significant ?J contamination. The second major area was the parking area northwest of 
Building No. 14 (PIC-ll), with a high of 13OpRlh; the third area was in the southeast corner 
of the property (PIC-9). with a maximum of 32 pR/h; and the fourth was a spot on the Post 
Street property line just east of Building Area No. 1. which measured 18pR/h. 

Soil sample analyses (Table 3) correspond to the gamma measurements taken on this 
property. Although no generic DOE guidelines exist for uranium (Table l), levels of 35 to 
40 pCi/g or greater have been used at other sites. The PIC-11 area produced the highest 
concentrations of uranium on the entire property, which measured 160,000 pCi/g in biased 
sample B2; additionally, elevated uranium levels were found in auger holes AlO, All, and 
Al2 (Table 3). The maximum uranium concentration in the ertc!osec! courtyard measured 
38,000 pCi/g in biased sample BlOA, elevated uranium levels were tound in most of the 
courtyard samprcs I34 through B12 The PIC-9 area rendered its maximum uranium 
concentrations in auger hole A3, with a level of 570 pCiig; biased sample location B3 in this 
area contained uranium levels up to 360 pCiig. The spot at the fence on the property line 
produtxd its maximum uranium value of 180 pCiig in auger hole A2; auger hole A7 contained 
similar values of uranium. No contamination above guidelines was found on the accessible 
roof areas. 

The indoor measurements were signilicantly elevated above DOE guideline values 
(lhble 1) in only one area, located in some shelf bins on the mezzanine of Buildin 

pi 
Area 

,z,; ;;;;. -:;:, ;‘ii” I,::: 
No. 5 (pig. 31). Residual alpha activity levels ranged- front 1900 to.5400 dpm/cm , and 

&$&q&~&<%~ r&dual beta-gantma activity kGel$“ibirged from 2.2S to 7 m&h. --Rcmo~bk‘alpha and . ., j, beta-gamma contaminatkn was demonstrated in Smear 48, with an alpha kvel of 
I 1600 dpm/cm* and a beta-gamma kvcl of 2900 dpmkm:! These activily lcvcls are in excess 
I of DOE guidelines for both residual and retnovabk concentrations of uranium (l?tbk 1). 
f The dust and debris sample D2 taken from thin area supported thcsc findings, with 5400 pCiig 
“. of uranium contamination. ‘Ihe shelf bins were in an isolated and unused arca of the 

building. Because of the isolation and low use factor, any personnel exposure would lx 
extremely low. Air sampler taken in Building Area NW. 1.3, and 3A were all below MDA 
for alpha and bcla levels of radioactivity. 

I 

,;’ In conclwion, several outdoor areus con&cd soil contaminated with uranium in excess 
of DOE guidelines. One small area indoors had debris and surface contaminalion in excess 
of these guidelinu. 
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%ble 1. DOE guidelines for protection against radiation* 

Mode of exposure Exposure conditions Guideline value 

Gamma radiation Indoor gamma radiation level 
(above background) 

20 /mhb 

7btal residual surface =U. %J. U-natural 
conrammauon- Beta-gamma emittersd 

Maximum 
Average 
Removable 

15,COO dprn/lOO cm* 
5,ooO dpm/lOO cm* 
1,ooO dpm/lOO cm* 

%&Th-natural (~/P/W pniarar) 
90sr (bcro-grmmo h) 

Maximum 
Average 
Removable 

3,ocG dprn/lOa cm* 
1,000 dpm/lOO cm* 

200 dpm/lOO cm* 

R&amma dose rates 

%a, ?I, Wanurania 
h4aximum 
Average 
Removable 

Surfa& dose rate averaged over 
not more than 1 m* 

300 dpm/lCKl cm* 
100 dpm/lOO cm* 
20 dpm/l;Y1 cm2 

. . ~., .‘,: : ” 

, 0.20 mrad/h 
Maximum dose rate In any 

100-cm2 area 1.00 mrad/h 

. . R&iionucIldc concentra- h&&mum permluibb atacentra- 5pCUgavcragcdovcrthoflnt 
til%:titill, (gonork),~; .I G=&@ tlon of tho foucnvlag rxlkmu-M* lsall or soll hclow.th6 G 

., , ,. ./ 
:-.yc.‘. _,I 

dldes ln th soil alxwo b8dk liux 15 pU/g when averaged ‘. gruunfj levoh averaged wu over San thick soil layers 

.’ 

Derived cmwmrdons =‘u 
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‘l&ble 2. Average background radiation levels 
for the Ohio area8 

l)pe of radiation measurement 
or sample 

Gamma exposure at 1 m above 
ground surface 

Radiation level or 
radionuclide concentration 

PM 
8 

Concentration OF radionuclides 
in soil 
=Ra 

=TJ 

pciigb 
1.5 
1.0 
1.4 

‘Reference 8. 
Ylk5e values represent an average of nc 

concentrations in this state. 



Table 3. Concentrations of radionuclides in outdoor soil 
samples at 2551-2555 Harleau Place, 

Toledo, Ohio (BTOOOl) 

Sam- Depth Radionuclide concentration (~Ciig)~ 

plea e (4 226Ra =wl TJ 

Bl 

BP 

B3A 
B3B 

B4A 
B4B 
B4C 

B5 

B6A 
B6B 

B7A 
Bm. 
B7C 
B7D 

B8B 

5-25 

o-15 

O-15 
15-30 

O-15 
15-30 
30-45[ 

o-8’ 

O-15 
15-25 

O-15 
15-30 
30-45 
4.5-60 

O-15 
15-U) 

Biased samples’ 

29220.05 1.74+0.08 

c c 

0.92kO.65 0.66r0.09 
0.97-to.09 0.56-co.12 

1.3620.57 < 1.27 
0.78kO.24 0.79*035 
0.88a0.19 0.97kO.29 

cl.55 ~2.17 

0.82+030 <0.68 
0.9520.14 0.75kO.21 

O&E+037 <a97 
0.66~0.09 0.64*0.13 
0.46~0.04 035~0.05 
0.48+0.04 039+0.04 

0.6eo.07 0.57kO.12 
0.73 *0.02 0.65 20.03 

2.912 1.5s 

160000 5540 

360 2 5 
200 +I 6 

9900 280 
1000 -t 32 
920 2 30 

5500 f 210 

790 + 58 
130 f 6 

2100 f 59 
310 f 10 
26 f 0.04 
43 + 3..20 

160 f 7 
27 f 1.28 

67 

,; ., . 

B9A.i 0-15 
B9B 15-30 

BlOA O-15 
BIOB; 15-30 
BlOC 3@45 

BllA O-15 
BllB 15-U) 

B12A o-15 
Bl2CU 30-45 

1.06io.14 
o*82*a24 ,<;, , 1300 * 21 

0.92io.23 0.69kO.28 440 2 10 

<12 <17 38m *Moo 
::. 0.82io.17 0.88*0.30,,~--. 2400 f 2.5 r ’ ~,~~&;~$& p 

0.70*0.15 co.37 13W f 32 

el.43 ~216 llooo f 180 
0.73*0.10 0.66*0.17 320 f 13 
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‘IBble 5 (cmtinued) 

Smear L 

Directly measured 
contamination 

AlphaC Beta-gammad 

Removable 
contaminatior? 

Alpha’ Beta-gamma’ 
Samdew (dpl . _ lmo cm*) @raQm) (dpn/iOO cm? (dpm/lo’I cm’) 

51 0 0.02 6 48 

52 9 0.03 0 0 

53 9 0.02 0 0 

54 0 0.02 0 0 

55 18 0.02 0 0 

56 9 0.02 0 16 

57 72 0.02 0 112 

58 18 0.02 0 112 

59 54 0.04 0 0 

60 27 0.02 3 0 

61 9 0.03 3 82 

62 9 0.02 0 0 

63 18 0.03 0 0 

64 27 0.03 3 16 

81 I 0.02 0 112 

82 I 0.02 0 64 

,83 “:: .::. ‘-.:*..+.. ., I ,.:I... . y$j-+p$;;%;, i_ ..“~~~,;,~;‘:, i ::.- ,pQ.~$$~.3+,-k :;. : gf;-.y : **--’ 

-84 ‘g 

y, ‘p.“G ,’ + ::.- .~A; .:.:i‘: 

0.02 3 0 
, 

I 0.03 0 0 

0.03 .f?;; 0.: 0 ..il :.-.,z “’ 0.03 : .I ,. 0 

.c. 
k; .,_ .‘: _; 88 I 0.03 0 0 
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Table 3. (continued) 

Sample’* b Depth Radionuclide concentration (~Ciig)~ 

90-105 0.75 20.02 0.52kO.03 4.372 0.90 
105-120 1.19kO.02 0.74kO.03 1.98a 0.81 
120-135 1.13+0.06 0.65-eO.08 680 2 9.47 
135-150 1.16+0.05 0.70~0.07 130 + 5.85 
150-165 1.18kO.02 0.85+0.03 3.612 1.09 
165-180 1.28+0.02 0.7120.04 2.442 1.02 

O-15 4.46kO.05 2.63 ~0.07 41 -t 1.57 
15-30 1.58-eO.02 1.16kO.11 14 * 1.09 
30-45 1.60~0.07 1.31~0.12 47 2 3.30 
45-60 1.631tO.03 1.2Ebo.05 6.39-c 1.39 
60-75 0.99~0.02 0.59*0.03 4.15+ 0.71 
75-90 0.92zk0.02 0.6220.03 211-c 0.79 
90-105 1.39kO.03 0.8140.03 1.50-c 0.80 

105-120 1.141to.02 0.92 20.03 3.42s~ 1.30 
120-135 2.29kO.05 1.50+0.06 
135-150 1.94kO.05 1.210.06 
M-165 0.99~0.02 0.75 -co.03 1.55-e 0.77 
X5-180 1.29+0.02 0.73 20.03 1.20+ 0.66 

o-15 1.59*0.05 1.04t0.08 49 f 3.20 
15-30 1.26*0.05 1.01*0.07 17 +248 
30-45 0.89~0.03 0.66*0.04 18 r 1.71 
45-60 1.45*0.05 1.01*0.07 21 *254 
75-90 1.48*0.04 0.94*0.06 23 f 1.14 . 
9&105 0.99*0.02 a7oio.03 

30-4s 0.93f0.02 
45-60 0.67io.02 0.47*oB3 14 f 1.02 
60-75 o.!lo*o.o4 r--i*+ 058iao6 * 33 f 3.13 
75-90 0.92io.03 0.!58*0.04 5.42* 0.77 
90405 aw*ao2 o.69tao3 2.03+ 0.55 

105-120 1.24io.m 0.8tho.03 1.60* 0.79 
12wu l.l8*ao2 a77*om 223* 0.47 
13~150 i.i7iao2 a69tao3. 137* 0.43 
150-16s O.%tO.OZ 0.68*0.02 1.27* 0.38 
165-180 1.19tom amo.03 1.41* 0.86 

@15 3.o3*o.o4 L89iO.M 21 f 1.71 
15-u) 1.94*o.o!5 1,41*0.07 7.27* 211 
304 1.44*0.03 1.o9*o.o4 15 f 1.51 



Sample’. b Depth 
(4 

Radionuclide cone 

=Ra 9-h 

A14D 
A14E 
A14F 
Al4G 
A14H 

A15A 
A15B 
AlSC 
A15D 

A16A 
A16B 
A16C 
A16D 

A17A 
A17B 
A17C 

45-65 1.25rto.06 
60-75 1.3OkO.03 
75-90 1.131to.02 
90-105 o.f37+0.02 

105-120 1.21 kO.02 

O-15 2.53kO.05 
15-30 1.82-co.03 
30-45 1.34+0.02 
45-60 1.86-co.03 

O-15 0.70+0.01 
15-30 1.71~0.02 
3045 1.06+0.02 
45-60 1.12-co.O2 

o-15 24920.03 
15-30 26020.05 
30-45 1.28+0.02 
45-60 0.87*0.02 

o-5 1.7720.03 
S-15 1.43*0.02 

15-30 133*0.02 
30-45 0.92iO.M 
60-z 0.89*0.02 

0.97~0.08 
0.92+0.04 
0.7lkO.03 
0.57kO.03 
0.76kO.04 

20 f 2.46 
2.292 1.24 
1.50+ 0.76 
0.99+ 0.37 
0.50% 0.50 

1.63-cO.06 
1.17-co.04 
0.97+0.03 
1.53 20.05 

5.20+ 1.12 
3.552 0.86 
3.272 0.78 
5.322 1.01 

0.10+0.01 
1.20+0.03 
0.70+0.02 
0.79+0.04 

1.94+ 0.28 
1.68* 0.79 
0.88~ 0.56 
0.852 0.75 

1.54+0.03 
1.58+0.06 
0.82*0.03 

3.15* 0.78 
298* 1.61 
0.96-c 0.63 

r $T.Y ;_ A17D o-48*0.03 0.85* 0.44 

A18B 

A18D A18F A18A 

1.00+0.04 9.14* 1.85 
Al&J 

0.73 0.57 0.93 *0.03 *0.03 *0.03 ,. 

1.12*0.04 276~ 0.68 

‘-#.,$:.<, 

4.52* 3.78* 7.92i 0.98 0.80 0.59 

_ A180 c 75-90 :. 3 0.99iW2 - : -$ a61 *aC)3#%%+ 0.71 f 0.40 

Al9A O-15 1.66*0.02 1.13io.03 1.71* 0.76 
A19B’ 30-45 1.42*0.03 0.88*0.04 1.!io* 0.80 
A19C 45-60 247*0.03 1.43*0.04 3.42* 0.99 
A19D 60-75 1.45*0.03 0.87*0.04 137* 0.85 

A21Ac O-15 1.8!3*0.02 0% *0.03 232* 0.84 
A21B 15-30 0.93 *0.02 a62iO.03 1.42* 0.88 
A21c 30-45 1.01*0.02 0.64 iO.03 269i 0.88 



Sample** b Depth Radionuclide concentration (pCiig)” 

(cm> %Ra =%I TJ 

A23B 15-30 0.85+0.02 0.27kO.02 1.882 0.45 
A23C 30-45 0.83+0.02 0.55 +0&l 3.052 0.99 
A23D 4560 0.69+0.02 0.65kO.04 1.75_, 0.93 
A23E 60-75 1.07+0.02 0.69kO.04 0.88-t 0.81 
A23F 75-90 1.12+0.02 0.75kO.03 1.44* 0.79 
A23G 90-105 1.05-+0.02 0.71+0.03 1.57, 0.47 

A24A o-15 1.05+0.02 0.69kO.02 2.062 0.67 
A24B 15-30 1.79&0.02 1.15+0.03 3.64& 0.94 

A25c’ 30-45 0.68-tO.02 0.49kO.03 1.88% 0.49 
A25D 45-60 1.31 kO.02 1.07+0.03 2422 0.71 

A27Ag o-15c 1.71+0.02 0.94+0.03 2042 0.76 

me 30-r. 1.99+0.03 1.28_+0.04 1.78-c 0.96 

‘Locations of soil samples are shown on Fig. 25. 
bIndicated counting error is at the 95% confidence level (224). 
‘Biased samples are taken from areas with elevated gamma exposure 

rates. 
dBiased sample B2 and auger sample Al3 were taken from the same 

location. 
‘Sample was not analyzed fir this radionudide. 
‘Refusal at this depth. 
rpraccding sample(s) not Ukcn due 10 soil conditions. 
‘Auger samples arc taken from holes drilkd 10 further define the 

I 
depth and extent of radioactive matcrlal Hoks arc drilled where the 

., I. ,,, ,.,. 
i:.. 

surface may or may no1 bc cont8mlnaed. 
‘Preceding samples wcrc not 

,+ -I., 
N:& ;.>.-. ;;. *.y:.; .< I; ‘-T’. i , ) ,, ,. .::-, .;:~.;::j::, :.;: 

., . 



l’hblc 4. Concentrations of radionuclides from roof and 
indoor dust and debris samples at 2551-2555 Harleau 

Place, Toledo, Ohio (BTOOOl) 

Sampleb Depth 
(cm) 

Radionuclide concentration (pCi/g) 

=Ra 9-h =U 

Dl 
Systematic sample.9 

0.22+ 0.03 0.222 0.03 1.052 0.37 

I D2 d d 5400 &MOO 

t D3 0.292 0.02 

D4 

0.42+0.04 2.12+ 0.81 
I 

d d d 

DS 

D6 

d 

0.302 0.02 

:<,. _” D7. 

o-5 

o-5 

o-5 

o-5 

o-5 

o-5 

o-5 

o-5 

o-5 

o-5 

0-s 

o-5 

o-5 

d 4 A 

0.20*0.02 1.09+ 0.40 

Dll 

0.6!!*0.03 

d 

039~0.04 131+ 0.87 
I 

d d 

D12 d d cl.08 I 

o&o+ 0.02 

0.38*0.03 

0.46* 0.03 **4g*. ~ 0452 ,i ;. :. ‘. ‘_ : 

0.46~0.05 <1.65 
I 

0.41*0.03 0.75* 0.39 d i 

0.49i 0.05 0.81* 0.97 I 

I 

I 

‘Indicated counting error h at tba 95’i6 ~afldence level (i2u). 
bLoatlons of dust and dcbrb sampks M shown oa Flp 24,30, and 31. 

umpla are taken 8t locatkms imrpcuk of pawn8 exposure 
; 



‘&ble 5. Alpha and beta-gamma activity levels mea- 
sured on the roof and indoors at 2551-2555 Harleau 

Place, 
Toledo, Ohio (BTOOOl) 

Directly measured 
contamination 

Removable 
contaminationa 

Smear 
Sampleb 

Alphac Beta-gammad 
(dpm/lOO cm3 

Alpha’ Beta-gamma’ 
(m=W (dpm/lOO cm*) (dpm/lW cm*) 

11 

Second jloor indoors 

0 0.02 0 

18 0.01 0 

21 0.03 3 

36 0.02 0 

9 0.02 6 

36 0.03 0 

9 0.03 0 

27 0.03 0 

9 0.02 0 

9 0.02 0 

36 0.02 0 

NO0 2.25 3 

0 

16 

0 

0 

32 

0 

0 

16 

31 0 0.02 0 0 

32 0 0.02 0 98 

+33 
:. ‘ ‘I ._ . ,, 

0 0.03 3 49 

34 0 0.03 3 0 



‘l%bIe 5 fcxmtiued~ 

Directly measured 
contamination 

Removable 
contamination’ ~ ~ 

Smear Alpha’ Beta-gammad Alpha’ Beta-gamma’ 
Sampleb (dpmllO0 cm*) (mmdm) (dpm/lOO cm2) (dpm/lW Cm*) 

65 45 0.04 0 0 

92 18 0.02 0 0 

First floor indoors 

12 

13 

14 

15 

16 

17 

18 

19 

i&z.. 20 4. 
21 

22 

39 

0 

36 

9 

0 

27 

36 

18 

18 

36 

0 

27 

18 

0.02 

0.02 

0.01 

0.02 

0.02 

0.02 

0.02 

0.03 

0.03 

0.02 

0.03 

0.04 

0 

0 

0 

0 

0 

0 

9 

0 

0 

0 

0 

3 

0 

0 

0 

98 

0 

‘6 

0 

33 

0 

0 

82 

0 
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‘IBble 5 (cmtinued) 

Smear L 

Directly measured 
contamination 

AlphaC Beta-gammad 

Removable 
contaminatior? 

Alpha’ Beta-gamma’ 
Samdew (dpl . _ lmo cm*) @raQm) (dpn/iOO cm? (dpm/lo’I cm’) 

51 0 0.02 6 48 

52 9 0.03 0 0 

53 9 0.02 0 0 

54 0 0.02 0 0 

55 18 0.02 0 0 

56 9 0.02 0 16 

57 72 0.02 0 112 

58 18 0.02 0 112 

59 54 0.04 0 0 

60 27 0.02 3 0 

61 9 0.03 3 82 

62 9 0.02 0 0 

63 18 0.03 0 0 

64 27 0.03 3 16 

81 I 0.02 0 112 

82 I 0.02 0 64 

,83 “:: .::. ‘-.:*..+.. ., I ,.:I... . y$j-+p$;;%;, i_ ..“~~~,;,~;‘:, i ::.- ,pQ.~$$~.3+,-k :;. : gf;-.y : **--’ 

-84 ‘g 

y, ‘p.“G ,’ + ::.- .~A; .:.:i‘: 

0.02 3 0 
, 

I 0.03 0 0 

0.03 .f?;; 0.: 0 ..il :.-.,z “’ 0.03 : .I ,. 0 

.c. 
k; .,_ .‘: _; 88 I 0.03 0 0 



Directly measured Removable 
contamination contamination’ 

Smear 
Sampleb 

Alpha’ Beta-gammad Alphae Beta-gammar 
(dpmllOIl cm*) (mm) (dprn/lOO cm’) (dpn(l00 cm’) 

Roof data 

35 171 0.04 0 64 

36 9 0.03 0 0 

37 36 0.03 0 0 

38 36 0.03 0 0 

39 261 0.05 0 0 

40 135 0.03 0 0 
I 

41 36 0.02 0 48 

I 
42 27 0.02 0 33 

43 9 0.02 0 0 

‘Measurements of removable radioactivity are net disintegration rates. 
‘S, ,‘I, I ,;-- Background radiation levels have been subtracted. 

bLocatiOtS of smear samples are shown on Figs. 24,30, and 31. 
.%iinimum detectable activity (MDA) level = 25 dpm/lOO cm2. 
dMDA = 0.01 mrad/h. 
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. United States Government 0g662&epartment of Energ) 

iiiemorandum oar JUL 2 2 ‘g9z REPLY TO EM-421 (W. A. Williams, 903-8149) Al-m OR 
Authority Determination -- Former Baker Brothers, Inc. Site, Toledo, Ohio 

The File 
. 

The attached review documents the basis for determining whether ooE has 
authority for taking remedial action at the former Baker Brothers, Inc. 
facility in Toledo, Ohio. under the Formerly Utilized Sites Remedial 
Action Program (FUSRAP). The facility was used for the shaping of uranium 
by the Manhattan Engineer District (RED) during the Second World War. The 
following factors are significant in reaching a decision and are discussed 
in more detail in the attached authority review: 

Baker Brothers, Inc. was likely to have been closely controlled by the 
Hanhattan Engineer District directly through the approval of contracts 
and purchase orders or indirectly through prime contractors; 

There were significant security requirements in all activities 
involving uranium during this time period; - - 
The uranium residues at the site are clearly the result of the uranium 
metal machining; 

The uranium metal war furnlshed by the government; 

The HED retained responsibility for health and safety protectton and 
pafd for medical services"relatfng to the project; '-Q .- 'I: 

-- ---.--... -_ .-. 
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After review of the available origlnal records and the authority review, I 
have determined that the Department of Energy has authority to conduct 
remedial action at the former Baker Brothers, Inc. facility in Toledo, 
Ohio. 

A A /‘. nc fir! 

W. Alexander Williams, PhD 
.Deslgnation and Certification Manager 
Division of Off-Site Programs 
Office of Eastern Area Programs 
Office of Environmental Restoration 

Attachment 

cc: 
S. Miller, K-11 
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Authority Review for the 
Baker Brothers, Incorporated 

in Toledo, Ohio 

1. JNTRODUCTIO!j 

As part of the Formerly Utilized Sites Remedial Action Program (FUSRAP), the 
U.S. Department of Energy (DOE) has reviewed available information on the 
Baker Brothers, Incorporated site in Toledo, Ohic. This site is being 
investigated as a candidate for inclusion in the FUSRAP, which includes 
certain sites that were previously involved with activities of the Manhattan 
Engineering District (MED) or U.S. Atomic Energy Conxnission (AEC), both DOE 
predecessors. Such sltes may require remedial action, if they have residual 
contamination from those previous activities. This review is conducted to 
determine whether DOE would have the authority to conduct remedial action at 
the Baker Brothers site. 

The site is located at 2551-2555 Harleau Place at the intersection with Post 
Street in Toledo, Ohio. Baker Brothers was a metal fabricator involved with 
machining uranium rods to produce finished slugs (feed material for production 
reactors) under purchase orders for the HED through I.E. du Pont de Nemours 
and Company (DuPont), an HED prime contractor. The period of Interest is 1943 
through 1944. - 

This review was prepared to finalize a previous finding for autnority that was 
made contingent upon a detenoination that remedial action is required (Whitman 
1985). The detenaination that remedial action Is required Is based upon the 
results of a comprehensive radiological survey of the property conducted by 
the Oak Ridge National Laboratory (Foley and Floyd 1992). 

The remainder of this review consists of the following sections: 

2. Operational History 
3.*. Current,Conditlont 

,%luslont 
6. Copies of References 

The lnfomtlon presented In these.rections Is In suuaaary form. Pertinent 
references are ldentlflul In the text and provlded in Sectlon 6 for further I 

After developmental work to detemlne the aachlnlng characteristics of uranium 
metal, DuPont inltlrted I search for addItiona aachlning facilities so that 
the fabrication of 100 tons of slugs for the Cllnton Semi-Works could be 
completed b 

T 
Septetir 1;.1943. Baker Brothers was the only one of 

approximate y 40 aetrl fabrication shops contacted that appeared capable of 
handling the work to satisfy developacntrl, production, and security 
requirements. Purchrso Order Xffi-528 l/Z was placed with Baker Brothers on 
Hay 29, 1943, for 8 portlon of the total uachintng required. However, there 
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are indications that operations under this purchase order did not begin until 
early June 1943. Another purchase order (XPG-1768 l/Z) was apparently placed 
with Baker Brothers to provide for medical support costs (Whitman 1985). 

According to a Univerity of Chicago Metallurgical Laboratory Health Division 
report of a visit to the Baker Erothers facility on June 21, 1943, four lathes 
were being used to machine uranium rod. The report also indicated that 
operations at the facility were expected to continue for no longer than 6 to 
8 weeks. Although documentation describing specific quantities of material 
handled has not been found, it is apparent that they machined most of the 
initial IOO-ton requirement for Clinton slugs, and a part of an additional\ 
30-ton requirement for slugs machined to the standard Clinton specification, 
before completion of the work under these purchase orders in October 1943. 
However, prior to completion of this work, DuPont placed Purchase Order 
RPG-800 l/2 with Baker Brothers for approximately 500 hours of machining work 
in connection with the slug development program for Hanford (Whitman 1985). 

In early 1944, two more purchase orders were accepted. The first, 
XPG-1795 l/2, was for groving and refacing I5 tons of rejected Clinton slugs; 
and the second, RPG-4014 l/Z, was to conduct 24-hour-per-day operations, along 
with two other machining contractors, to fabricate 48,000 unbonded Hanford 
slugs. The former was completed in April 1944, and the latter, initiated in 
May 1944, was-completed by July 19447 Purchase Orders placed with Baker 
Brothers (RPG-1907 l/2) and a Dr. H. Holmes (RPG-5390 l/2) were apparently to 
provide for the cost of medical services in connection with the work done in 
support,of the Hanford slug procurement program (Whitman 1985). 

By April 1944, the slug procurement program for the Clinton Semi-Works was 
completed, and by July 1944, facllltles had been completed at Hanford to 
produce their own feed materials. No evidence has been found that would 
indicate a continuation of Baker Brothers' participation in HE0 programs 
beyond July 1944 (Yhltman 1985). Although records are available that indicate 
several visits or inspections of this contractor's faclllties by the medical 
staff of the Hetallurglcal Laboratory during the machining operations, no 
record has been found of the flnrl inspection and cleanup of these facilities 
when the work described above was completed. 

As indicated above, Baker Brothers was one of several comnerclal metal 
fabrication firms that participated in the HED slug procurement program under 
purchase orders and subcontracts with the Unlverslty of Chicago (Metallurgical 
Laboratory) and DuPont. The following sreDmary of conditions that prevailed 
durlng the period is slgnlflcant to a basic understandlng of the manner In 
which thls procurement program was conducted (Whitman 1965). 

a. Metal fabrlcatlon and other set-vices were procured through subcontracts 
and/or purchase orders Inltlrted by the University of Chtcago and DuPont 
and approved by'a government contracting officer. In most instances, 
information on the services purchased reflected on purchase orders and 
subcontracts was llrited, probably to prevent classjfjcatlon of the 

07/16/92 
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document. In at least one instance, uranium metal was identified only as 
"special metal" and in other instances as metal rods or tubes. 

b. Equipment and facilities used were contractor owned and operated. 
And, in most instances, contractual arrangements were for the use of 
manpower and equipment to perform work specified under the direction and 
control of the MED or its agent. 

C. During the initial phase of the program in the early 1940's, contractors 
or site operators had little or no knowledge of the materials processed or 
the potential hazards associated with the handling or working with the 
radioactive materials. The HED was responsible for identification of the 
hazards, monitoring the work place and health of workers in the 
contractor's plants, and making specific recommendations for measures to 
protect the workers against the ha?ards of handling radioactive materials. 

d. Radioactive material furnished the contractors or site operatr;s were 
government owned. Both finished product and scrap (residue) remained the 
property of the government. Accountability was such that every effort was 
made to balance the amount of metal delivered to the contractors with the 
finished product and the scrap recovered. 

At the time of the metal fabrication-work at Baker Brothers, the commercial 
site consisted of several 1920s buildings of brick with std-to'.h roof and 
concrete floors. It was bounded to the northwest by several railroad tracks; 
a siding entered the site. Eventually the Baker Brothers assets were 
liquidated and the machinery and equipment sold at auction. One of the 
buildings was completely refurbished after a fire (Foley and Floyd 1992). 

9s of 1990, the original property had been divided and at the time of the ‘ 
Lurvey, was owned by Romanoff Industries and by Mr. John Rehkopf. The 
occupants of the Romanoff property included Doug Beet Company (a motor 
brokerage) and REHS, Inc., a division of Siemens-Allis. The occupant of the 

. Rehkopf property was, also, Doug Beet Company (Foley and Floyd 1992). 

3. CURRRiT 

In April 1981, a preliminary radiological survey of the site was conducted by 
DOE and Argonne National laboratory staffs (ANL 1984). At the time, three of 
the four bufldlngs used by Baker Brothers remained. The results indicated 
some radioactive contamination in a wooden bin in one building and on the 
floor and walT In another bullding. 

DOE directed that a comprehensive radiological survey be performed of the 
former Baker Brothers site. In 1989 and 1990, the Oak Ridge National 
Laboratory conducted a survey of the site - Indoors, outdoors, soil, floors, 
roofs, and outdoor 'subsurface (Foley and Floyd 1992). The results revealed 
several outdoor areas with soil contamlnrted with radlonuclides (primarily 
uranium-238) in excess of DOE guldellnes as well as one small area Indoors 

07/16/92 
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with debris and surface contamination in excess of DOE guidelines 
(U.S. Department of Energy Guidelines for Residual Radioactive Material at 
Formerly Utilized Sites Remedial Action Program and Remote Surplus Facilities 
Management Program Sites. Revision 2, Harsh 1987). 

4.0 AUTHORITY ANAi.YSIS 

The authority determination is made according to the FUSRAP protocol by 
considering-the answers to five questions based on available records. The 
'answers to these questions from a review of available information, including 
the results of the radiation surveys are provided below. 

4.1 Was the site/operation owned by a DOE predecessor or did a DOE 
predecessor have significant control over the operations or site? 

No. A DOE predecessor never owned the site. Although information 
pertaining to operations ao the site during the time metal fabrication 
services were performed for the MED is limited, it is likely that the MED 
and/or Its agents exercised significant control over the operations, 
including the handling and control of the uranium metal during the 
fabrication process. 

4.2 Was a DOE predecessor agency reTponsible for maintainfng or ensuring the 
environmental Integrity of the site (i.e., was it responsible for clean up)? 

No records addressing environmental integrity have been located. 
However, as with other metal fabrication sites during the era, DOE 
predecessors appear to have been responsible for health and safety during 
the fabrication process. 

4.3 Is the waste or radioactive material on the site the result of DOE 
predecessor related operations? 

._ .'~ .A . ..+::"#@, r.,.',a. '- rel *)/c-q. ;+2, : &.,r . 1.. . . . . 
-. Yes: No information has been discovered that would indicate the presence 

of radioactive uterial on the site except for the uranium metal that was 
processed for the MED. 

4.4, Is the tlto in need of further clean up and was the site left In non- 
acceptable condition at a result of DOE predecessor related activities?- ': '. 

Yes. The radioactive contaminant found on the site is uranium-238, both 
indoors and outdoors. It is resent in concentrations exceedln the 
site-specific guldtlfnts dtvt optd for other sites contafnlng I mllrr P s 
contaminants for use without rrdfological restrictions. The radioactive 
contamfnrtion found on the site is most likely the result of metal 
fabrication t~.wlcts performed on uranium metal for the HED in I943 and 
1944. : 

07/i6/92 
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4.5 Did the present owner accept responsibility for the site with knowledge 
of its contaminated condition and that additional remedial measures are 
necessary before the site is acceptable for use without radiological 
restrictions? 

There is no indication that the present owner was aware of the 
radioactive contamination on the site prior to its discovery by DOE. 

5. DISCUSSION AND CONCLUSIONS 

Surveys of the former Baker Brothers site indicate uranium contamination 
attributed to machining of uranium for the MED. 

Based upon the results of the surveys, interviews with the current site owner, 
and information contained in a previous authority review that addressed metal 
fabrication services performed under purchase order or subcontract with MED or 
its agent by a number of commercial firms during the period, there is 
sufficient evidence to indicate authority for remedial action at the former 
Baker Brothers site under the Atomic Energy Act through FUSRAP. 

6. 

The 

a. 

b. 

C. 

-a 
d. 
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- xlzat;n for Reudial Action at the Former Baker Brothers Inc. Site, 
. 

ro Maeqer, DOE Oak Ridge Field Office 

This ts to notify you that the Former Baker Brothers, Inc. sltr fn Toledo, 
MO, is deslgnated for remedial action under thr Fomerly Utlllred Sftes 
Reudlal Actlon Progru (FUSRAP). This notification does not constitute a 
FUSRAP baseline change control approval. Ap roval 
will be accoaplished through the normal base P 

of the barrlIne chaqe 
ine change control 

procedures. 

The site was used by the foruer Manhattan Engineer District for the 
machining and shapl of uranium metal during the 1940s. A radiologlcal 
survey found resldua uranluu within one of the buildings and In the roll 7 
on the property. Because of the liaited extent of the contuination, the 
site uy be reuediated using the expedited cleanup process now under 
development. 

/ 

ntal Restoration 

?'Fiore. EM-42 
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EM-421 (W. A. Y!lllaus, 903-8149) 

Cbsignotlon of Ottawa lake, Mlchlgan, Vlclnlty Property 

L. Price, OR 

Pursuant to the attached Oak Ridge Natlonol Laboratory (ORNL) letter 

report, a resldentfal property at 4400 Piehl Road in Ottawa Lake, 

Uichlgan, 1s desjgnated for remedial action as a vlclnity property to the 

Baker Brothers Site in nearby Toledo, Ohio. 

A radiological survey report is presently being prepared by ORRL; copies 

will be furnished to you when it has been published. 

Division of Off-Site Programs 
Office of Eastern Ai-ea Programs 
Office of Environmental Restoration .... .e ' ,‘ ' 



Hr. and Itrs. Frank Vital@ 
4400 Plrhl Road 
Ottawa laka, Michigan 49261 

Deer nt. and nrs. Vltalo: 

I em rnclosln9 l copy of thr Trip Report furnished to thr Department of Energy 
(WE) by Oak Ridpr National Laboratory as a result of the radiological survey 
at your hoao facility on frptembar 20 and 21, 1992. A ceaplete radfological 
survey report Is being prepared and will be furnished to you when It is 
co8nlete early next year. 

No radloactivlty above background was observed in the hocae. titrnrive, 
elevated IOVelJ of uranium were identified in the soil in the front of the 
house and In the soil pile northwest of the house. The levels measured are in 
excess of the guidellnes used by DDE for remedial actlon. Dek Rid l National 
Laboratory stated that, -There does not appear to be any imminent l alth z 
threat under condltlons observed at the rite.' The laboratory rlso .pointed 
out that normal activities could lead to a spread of radioactivity and 
possible migration into the house. DDE agrcrs with both the health assessment 
and the concern about possible spread of radioactivity. Ye would reiterate 
the prevtous recoaaaendatlons that you exercise certain precautions as 
described below. 

Since the major concern is the possible ingestion or inhalation of the 
uranium, DOE recommends that no food be grown in the.rrea where the soil was 
placed. Direct ingestion of soil can be minimized by washing hands before 
eating. Inhalation exposures can be minimized by avoiding activities (such as 
construction) which generate airborne dust. 

I DDE has designated the site for remedial action, end Hr. Dave Adler in DDE's 
.i'i-&-, -'.;'-. 1 ;..-,, -/$fy,y. : ..I. :- Oak Ridge Field Office (615-576-9634) will be the site manager. As a result,;$ ,:;;;i,'$ .I ',. .. of the designation process, Hr. Adler will be the appropriate point'of contact';.,':' 

in the future. Please call me at 301-903-8149 if I may be of further 
assistance. _, 

Sincerely, 

W, Aleidndef Uillfams,'PhD 
Designation and Certification Hanager 
Division of Off-Sit0 eragrams Office of Eattorn Area- program *I -> ~+.;&~+y~;~~ 
Officr of Environmental. Restoration, ., _ . . 

,.., ,. : ._ ,. . -.. :_ ,; 1" .' i ;,F*? 
i i-.-z -- ,*,t. 





Wash@toaD.C20585 

Dear Dr. Willirmr: 

During September 20 and 21,1!992 tbc b4casuraneat Applications and Dmlopmeat Group (MAD) 
of the Oak Ridge Natiooal Latitozy (ORNL) cooducted 8 radiologka! survey of 4400 piehl Rod. 
OttawrWm,~~rtthcrcguatoftbeDeputmpltof~~~(DeE). So+dalleg+lykcn 
~ukdkd~~ichl Road from the Baker Brotbars SW, (wU u partuny contammatal ~th w 

, . 

~propatyat4400P~Rord~rcfcrredmuthe.rire’)irins~~ 
approximately 15 milu northwest of Toledo, Ohio. lk adjacent proputiG are similar in size and 
topography. The gcueral area is flat and has a large number of trctJ. The site consists of 
approximately SCVUI acres; one house ocarpied by the owner, a barn and a pond. 

The owner alleges that several dozen large dumptruck loads of roil. concrete, and tree stumps were 
haukd to his property from the Babe Brotk.rs Site sod either dumped in front of his .W or 
plactd in a large pile b&ii and approximatcty 100 feet northWeSt Of tbc hOuse The transprtd 

soil was readily discernable from the narivc soil due to its 4or and texture. The transported soil 
containccl a large amcnmt of ash cindas and sand- It aIs contained hewily rusted ep me4 brick 

? and other debt% as might di’&pcctc+ to bo found at an indrutrial site. Also. the ~allegcs that <;;:..;>~:~ 
a rathex large pit was dug o&&atkiy 10 feet deep at the edge of the pih The tree rtumps and :I 1 ::. I 
the CO~~~CKC dabs fkom tbc Baker Brothers Site were allegedly dump4 in the pit, covered with 

: _.. additbnd sail and then kvcleb- The pik/pit is approximately 75 to 100 feet from the pond Surface , 
watudrainrfromIhearraof~~Ilt~dDitto~epond __’ ” 1 I 



Urmhun uptake by persons on tbc property by ing&cm is fairly Wlii. But, m&anical 
dkturhance (grading, plowins ar) during dty and dusty coaditioas makes uptake by iahalatioa a 
possibility. 

If I can answer any question.5 or be of ruistanc~ please call me at (615) S74-1777. 

R. D. Foley 
Measurement Appiicatioas 

and Development Group 
,1 

CE W. D. Cottrcll 
R E Swaja 
P. S. Rohwct 



Dr. w. A winiaan 
-P--d-w 
Trm+a ll Buildii~ 
EM421 
Wasbinyon,D.C2L#85 

During September 20 and 21,1992 the Measurement Applications and Development Group (MAD) 
of the Oak Ridge National Laboratory (ORNL) conducted a radiological SU’K~ of 4400 Pi&l Road, 
Ottawa Lake Michigan at the request of the Department Of Energy (DOE). Soil bad alkgdy been 

hauled to 44CCl Piehl Road from the Baker Brothers Site, (which is partially contaminated with 29r) 
in Toledo, Ohio. 

‘Ibe property at 4400 Piihl Road (hereafter referred to as the kite? is in a semi-rural area 
approximately 15 miles north-t of Toledo, Ohio. The adjacent properties are simiir in size and 
topography. The general area is flat and has a large number of trees. ‘Tbe site consists of 
approximately seven acres; one house occupied by the owner, a barn and a pond. ,- ,:+4F:LiC.., i 

_ :- 
The owner alleges that several dozen large dumptruck loads of soil, concrett, and tree stumps were 
hauled to his property from the Baker Brothers Site and either dumped in front of his bousc,or 
placed in a large pile behind and approximately 100 feet northwest of the house The transported 
soil was readily diimable from the native soil due to its color and texture. The transported +l 

2; . &*“’ contained a large amount of ash, cinders and sand. It also contained heavily rusted scrap me@ brick!&:... :. 
@S--.-:2’., ~4’. i‘-?G: d oh& d&ti s might k nptatd & k found at m industrial sik &q &e &,&?a 

,. 

3; - a rather large pit was dug approximately 10 feet deep at the edge of the pile The ~sttirnps .and ” 
the concrete slabs from the Baker Brothers Site were allegedly dumped in the pit, covered~~th 

r&a;;., n : additional soil and then leveled. The pilJpit is approximately 75 to 100 feet from the pondLS&&~-~~ .: 
Q,.-‘. Water drains from the area of the pile and pit to the pond. (. ._. .: -, ; “,yyg$@g.;& 5 ‘-. ., 

.*‘. --. , ,&. $?.=p-.. T’ ‘__ ,.: ;,.;, ,, .:.; *. &&&&& &f*:.~;,.>> < _ ;: .i. , : /&&g&g:‘~~~- 
areas: one in front and east of the house at the edge of the nitting I; 

and one northwest of the house The soil in the front of the house had heen leveled and spread.and 
i&“. covers approximately2200 yards2. Ahout 10% of this area has detectable surfarx contaminatio&‘~e~‘~~~ 
:* -:. ;i ! 

transported soil varies in depth from a few inches to about two feet. There is probably contamination 1:. 
$&+. under some of the ‘clean* surface which is not detectable by surface measurements. The s&x&i area&,-L* c-X ; 

’ ??:‘~of’%l ‘which-‘%‘no;1hwest, of the house covem approximately 2500 yards2. This area i 
../ .-.. , ‘._. .-. . .._. 6:; ,. i :- ..I .;:c. 

ggg;;i;, : ,.I-,.,pre~~f:&i! approximately S to 10 feet high by 50 feet long and is formed in an 
ated at the end of, the east leg-of the Z.. Most ‘of this second area has 

z’~+p$Jhhpi~&&;,~, .. ,,; 

i” pile 
spotty e&ttammat 

has the, hightst concentrations of uranium based on direct field meas 
~~;.z&&$irpu~mdir&t~ field ,measurement was 0.2 mR/hour, at the soil surface of the pile 



?P entire house and garage were scantud for ktdgammr radiation. orw( dbcrctc Jpbr 
mcnuranenu mere rho taka~ No radiowxivtty above background measurements .vas detected. Tht 
housch8sacentr8l vacuumsystem. ~drrr:inthecolleaorwurrmovtdblOIcdondp~on 
a portabk counter in the mobile laboratory. No wtivity above background could be daated. A 
COUtwillbCt8~nwilb8mo~ SensitivccxxmterfOr 8 fm8~RSOhhOtl. Awat~wrrll8ppfdlIWtdy 
1ZC feet deep supplies the home with mter. A sampk of the w8ter w-a8 taken lor analysis which is 
not yet compktc 

There doer not 8ppur to be any imminent health threat under conditions obrtrvcd 8t the site. 
HoWever, normat tarrlity activity in 8nd around the property will invotvc movemen tinsomcofthc 
wriUuninatcd arms. This could k-4 to further spread of the contamination and porubly migration 
in~~housc.Thcrmodmum~~urtmmt~O~mR/hatthcgroundsurtaccbutarsrat 
a location on the ridge line of the pile which is fairly inaacssibk to casual use. 

Uranium uptake by persons on the propcny by ingestion is fairly unl:lcely. But, me&a&al 
disturbance (grading. plowing, etc.) during dry and dusty conditions makes uptake by i&&&on a 
prxsiiility. 

If I can answer any questions or be of a&stancc. please call me at (615) 574-1777. 

Sincerely, 

EC -L-z& -FL 
R. D. Foley 
Measurement Applications 

and Development Group 

- ._. ._.__ 
c W. D. Cottrell 

I 

R E Swaja 
P. S. Rohwcr 
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United States Government Deoartmmt of Gwmv 

MTL June 29, 15?5 

"42 Eu-93:Adler 

m BAKEBBWTKBSSITE - ACTIoWMHOBMNM 

An Engineering Evaluation/Cost Analysis (EE/CA) for the proposed removal of 
contaminated naterials at the Baker Brothers Site, Toledo, Ohio, was issued to 
;,";,u~ic on March 28, 1995. Three different options were presented which 

: no action at the site; institutional controls and site 
surveillance; and soil removal and building decontamination. The Department 
of Energy (DOE) published a newspaper advertisement and issued a press release 
announcing a 30-day public cement period and requesting public coew?nts on 
the proposed actions. The public cement period closed on April 28, 1995. 

Based upon the EE/CA analysis and comaents received from the public and state 
officials, the recomended action is soil removal and building decontuina- 
tion. This action includes removal of wterials above the site-specific 
cleanup guideline (soil, sediment, and building materials) by excavation and 
decontamination. Materials from the Baker Brothers site above the cleanup 
guideline will be subsequently transported to the Envirocrre of Utah. 

'&r-.-'?~~ ~:'~Incorporated, disposal facility in Clive, Utah. The recomended action is _ _". , 
considered appropriate and will be implemented in accordance with the 

$$!~:~,~~[?-~: ?. requirements of the Comprehensive Environmental Response; Compensation, &id“ 
'.y..',i* 1 

Li-X.-?"'f, 
:. Liability Act (as mended), and of the National Environmental Policy Act. 



Unit& States Government 

memorandum 
Ci8i hM 29, 1995 

I”““” 

An Engineerlog Evaluation/Cost Analysis (EE/CA) for the proposed removal of 
-'Contulnated utarlals at the Baker Brothers Site, Toledo, Ohlo, was Issued t 
the public on March 28, 1995. Three dtfferent optlons were presented which 
Included: ;70 action at the site; Institutional controls and sltr 
surveillance; and sol1 removal and bullding decontuination. The Departaent 
of Energy (DOE) published a newspaper advertisement and Issued a press relcrs 
announcing a 30-day public wartent perlod and requestlng public coenents on 
the proposed rctlons. The public coaanent period closed on April 28, 1995. 
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Survey results of soil, dust, and debris sample analyses and radiation measurements taken 
at 2551-2555 Harleau Place revealed radionuclide concentrations above DOE guideline values 
(Table 1) in several outdoor areas and one indoor location at tXs site. The primary 
contaminant of concern is usU. Outdoors, the gamma scans identified four areas of 
significant contamination, PIC areas 1 through 5, PIC-11 area, PIC-9 area, and a 1-m’ spot 
at the fence on Post Street (Fig. 22). The maximum gamma radiation level was measured in 

of the property (PIC-9), with a maximum of 32,&/h; and the fourth was a spot on the Post 
Street property line just east of Building Area No. 1, which measured 18 pR/h. 

Soil sample analyses (Table 3) correspond to the gamma measurements taken on this 
property. Although no generic DOE guidelines exist for uranium (Table l), levels of 35 to 
40 pCi/g or greater have been used at other sites, The PIC-11 area produced the highest 
concentrations of uranium on the entire property, which measured 160,000 pCi/g in biased 
sample B2; additionally, elevated uranium levels were found in auger holes AlO, All, and 
Al2 (Table 3). The maximum uranium concentration in the enclosed courtyard measured 
38,000 pCi/g in biased sample BlOA; elevated uranium levels were found in most of the 
courtyard samples B4 through B12. The PIG9 area rendered its maximum uranium 
concentrations in auger hole A3, with a level of 570 pCi/g; biased sample location B3 in this 
area contained uranium levels up to 360 pCi/g. The spot at the fence on the property line 
produced its maximum uranium value of 180 pCi/g in auger hole A2; auger hole A7 contained 
similar values of uranium. No contamination above guidelines was found on the accessible 
roof areas. 

The indoor measurements were significantly elevated above DOE guideline values 
(Table 1) in only one area, located in some shelf bins on the mezzanine of Building Area 
No. 5 (Fig. 31). Residual alpha activity levels ranged from 1900 to 5400 dpm/cm2, and 
residual beta-gamma activity levels ran’ged from 2.25 to 7 mrad/h. Removable alpha and 
beta-gamma contamination was dcmonstratcd in Smear 48, with an alpha lcvcl of 
1600 dpm/cm2 and a beta-gamma level of 2900 dpm/cm ‘. Thcsc activity lcvcls arc in excess 
of DOE guidelines for both residual and removable concentrations of uranium (Table 1). 
The dust and debris sample D2 taken from this area supported these findings, with 5400 pCi/g 
of uranium contamination. The shelf bins wcrc in an isolated and unused arca of the 
building. Because of the isolation and low USC factor, any personnel exposure would bc 
extremely low. Air samples taken in Building Area Nos. I, 3, and 3A were all below MDA 
for alpha and beta levels of radioactivity. 

In conclusion, several oufdoor areas contained soil contaminated with uranium in excess 
of DOE guidelines. One small arca indoors had debris and surface contamination in excess 
of these guidelines. 

-- 
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ABSTRACT 

At the request of the U.S. Department of Energy (DOE), a team from Oak Ridge 
bJationa1 Laboratory conducted investigative radiological surveys at the REMS, Inc., and the 
Doug Beet Company, 2551-2555 Harleau Place, Toledo, Ohio (BTOU01) in 1988. The 
purpose of the surveys was to determine whether the property was contaminated with 
radioactive residues, principally 238 U, as a result of work contracted to the Manhattan Engi- 
neer District (MED). The survey included gamma scans; directly mea;>red alpha, beta, and 
gamma radiation levels; transferable contamination levels; and soil, dust, debris, and air 
sampling for radionuclide analyses. The survey and sampling covered accessible portions of 
the exterior ground surface, roof, and interiors of buildings. 

Results of the surveys demonstrated four general areas having radionucfide concentra- 
tions in excess of the DOE Formerly Utilized Sites Remedial Action Program criteria for mu 
outdoors and as surface contamination on shelves in one building. 



RADIOLOGICAL SURVEY OF THE FORMER BAKER 
BROTHERSJNC. SITE, 25512555 HARLEAU PLACE, 

TOLEDO, OHIO (BT0001)* 

-.:.INT.RQIXJ”I(X&;. :. .::,, . . . . .’ .: .;,,. :. . . . : ,,., ,.., ;: .:. : .: . . . . .: .:. .:..-:. ,: 

Under jurisdiction of the Army Corps of Engineers in the early 194Os, the Manhattan 
Engineer District (MED) was established as the lead agency in the development of nuclear 
energy for defense related projects. Raw materials containing uranium ores were procured, 
stored, and processed into various uranium oxides, salts, and metals. Fabricators were con- 
tracted as needed to form (roll and machine) the metal into various shapes. At contract 
termination, sites used by contractors were decontaminated according to the criteria and 
health guidelines then in use. The radiological criteria for releasing sites to unrestricted use 
were generally site specific and clearly defined. In some instances, however, documentation 
was limited or nonexistent and conditions at these sites were unknown. Therefore, it was 
necessary to reevaluate the current radiological conditions at these sites under the U.S. 
Department of Energy (DOE) Formerly Utilized Sites Remedial Action Program (FUSRAP). 

During the early and mid-194Os, Baker Brothers, Inc.,,in Toledo, Ohio, machined 
uranium slugs from rolled stock under subcontract to the MED.’ This commercial property 
consisted of several buildings located at the intersection of Harleau Place and Post Street, as 
shown in the 1938 site map in Fig. 1. The buildings were erected in the 1920s of brick with 
a saw-tooth roof configuration and concrete floors, with the exception of the Post Street 
Building. .Area No. 1 in this building now has aluminum siding, and Area Nos. 3A and 4 have 
wooden floors. All exterior ground cover is either asphalt or concrete, except in the dirt 
courtyard north of Building Area No. 8. The Baker Brothers assets were eventually 
liquidated and the machinery and equipment sold at auction. 

Figure 2 shows the current layout of this site. Three of the buildings at this location arc 
currently owned by Romanoff Industries and occupied by either the Doug Beet Company or 
the REMS, Inc., a division of Siemens-Allis. The ftrst building, consisling of Arca Nos. 1, 3, 
3A, 4, 5, and 6, is located at 1000 Post Street. This building has 45,000-ft2 and is used for 
offices and electric motor repairs. Buildings 3 and 6 wcrc complctcly refurbished following 
a fire. Area Nos. 1,3, and 6 are leased to REMS, Inc.; the rest of this building plus the other 
buildings are all leased to Doug Beet. Building No. 14, at 2551 Harlcau Place has 8OOtI-ft2 
and is a two-story, unoccupied structure formerly used for ofliccs. Building No. 2 is 1’ 
two-story, lO,OOO-ft* electric motor shop formerly called the Power House. 

*The sunny was pcrformcd by mcmbcn of the Mcasurcmcnl Applicalions and Dcvclopmcnt Group of rhc 
Health and Safc~y Research Division al Oak Ridge Nalional Laboratory under DOE conlracl DE-ACOS. 
840R21400. 

1 



A fourth building, located at 2555 Harleau Place, is owned by John Rehkopf but leased 
to the same used motor brokerage, the Doug Beet Company. This building is 40,000-ft2 and 
consists of Area Nos. 7 through 12k Figures 3 through 10 and 12 through 21 are current 
photographs of the former Baker Brothers site, with various exterior and two interior views. 
Figure 11 is an enlargement of the courtyard in the northwest corner of the property. 

Baker Brothers machined uranium metal rods into slugs for bc!b Clinton Semi-Works 
and the Hanford Pile. The MED contract for this operation was temporary and supposedly 
discontinued when the Hanford facilities were installed. The uranium rods to be machined 
by Baker Brothers were first extruded by Revere Copper and Brass Corpora!ion. The 
amount of material machined by Baker Brothers was somewhere between 90 and 300 tons. 

According to an old Metallurgical Laboratory Health Division report which was issued 
following a visit lo Baker Brothers on June 21,1943, heavy fumes were produced by the four 
lathes used in machining the rods.2 The pyrophoric uranium chips would spontaneously 
ignite in the lathe pans and scrap metal containers. An electrostatic precipitator was installed 
to control the fumes. The cooling system on each of the four lathes was increased to allow 
greater volumes of lubricant to flow over the turning operation. Containers of scrap metal 
and the turnings were periodically stored in the machining room and other areas of the plant 
for periods of several days to several weeks before shipment. 

Because the Baker Brothers uranium metal fabrication was apparently related to Atomic 
Energy Commission (AEC) activities, verification of existing conditions was needed to 
determine whether the site met current radiological guidelines. The principal radionuclide 
of concern is 238U. i 

On June 5,1989, the preliminary radiological survey at 25512555 Harleau Place, Toledo, 
Ohio, was conducted by members of the Measurement Applications and Development Group 
of the Oak Ridge National Laboratory (ORNL) at the request of DX. The survey and 
sampling at this site covered accessible portions of the plant indoors and outdoors, as 
indicated in Figs. 22 through 26 and 29 through 31. Figures 27 and 28 are photographs of 
soil in the northwest corner of the property. In June of 1990, the survey team returned for 
the subsurface drilling of auger samples. Interior emphasis was on the floors and overhead 
beams in all buildings. Exterior emphasis was on the ground surface and subsurface, as well 
as the roofs of buildings. The 100,000-gallon underground cistern behind Building No. 7 was 
not surveyed. The purpose of this survey was to obtain sufficient radiological measurements 
for DOE Headquarters to determine whether the site should bc designated for remedial 
action or elimated from FUSRAI? 

:~$tJq~.Y %fEtioIjS ‘, : / . . . .,.,,., .” ,... .,- .,’ .A c., :.‘r 

The radiological survey included: (1) a surface gamma scan in all accessible areas of the 
property outdoors and indoors, as well as sections of the roof on all buildings except Nos. 2 
and 14; (2) direct gamma exposure mcasuremcnts using a pressurized ionization chamber 
(PIC) at one meter above the surface; (3) collection and radionuclide analyses of indoor floor 
debris and overhead beam dust samples, as well as outdoor soil samples; (4) directly measured 
and removable alpha and beta-gamma activity levels indoors and outdoors; (5) outdoor auger 
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soil samples and gamma profiles of auger holes; and (6) air sampling in Building Area Nos. 1, 
3, qnd 3A. The survey methods followed the basic plan outlined in a correspondence from 
W. D. Cottrell to A J. Whitman.3 

Using a portable NaI gamma scintillation meter (No. 34905lSG), a gamma scan was 
performed indoors in the accessible areas of all buildings, as well as outdoors and on the 
roofs, indicated in Figs. 22, 24, and 29. The detectors were held approximately three inches 
above the surface, and ranges of measurements were recorded and then converted to pR/h. 
If the surface gamma levels were elevated outdoors, biased and auger soil samples were taken 
from the areas with the highest gamma radiation levels (Figs. 25 and 26). However, not.all 
auger holes were drilled at elevated surface gamma locations. Because NaI scintillators are 
energy dependent, measurements of gamma radiation levels are normalized to PIC 
measurements to determine gamma exposure rates. PIC measuremnet locations are shown 
in Fig. 25. Systematic dust and debris samples were taken indoors and on the roof at various 
locations, irres ctive of gamma radiation levels (Figs. 24, 30, and 31). The samples were 
analyzed for 22 Ra, =*Th and 238U content. Indoor air samples were also taken and counted 
for gross alpha levels (Fig. 30). 

To define the extent of possible subsurface soil contamination, auger holes were drilled 
to depths of approximately 2 m. A plastic pipe was placed in each hole, and a NaI 
scintillation probe was lowered inside the pipe. The probe was encased in a lead shield with 
a horizontal row of collimating slits on the side. This collimation allows meesurement of 
gamma radiation intensities resulting from contamination within small fractions of the hole 
depth. Measurements were usually made at 15- or 30-cm intervals. If the gamma readings 
in the hole were elevated, a soil sample was scraped from the wall of the auger hole at the 
point showing the highest gamma radiation level. The auger hole loggings were used to select 
locations where further soil sampling would be useful. A split-spoon sampler was used to 
collect subsurface samples at known depths. In some auger holes, a combinalion of 
split-spoon sampling and side-wall scraping was used to collect samples. 

Direct alpha, beta, and gamma radiation measurements were taken outdoors on the roof 
of Building Nos. 1, 3, 3A, 4, 5, 6, 7, and 9, and indoors in all buildings on various overhead 
beams, floors, walls, storage bins, and ledges. A beer-mug type scintillation probe (ZnS) with 
an ORNL meter was used to measure alpha activity levels, and a Geiger-Mueller pancake 
type probe with a Bicron meter was used for the beta-gamma dose rates. Smears from 
lOO-cm* areas were taken at some of the indoor and roof locations to establish removable 
alpha and beta-gamma activity levels. Smear sample locations arc shown in Figs. 24, 
30, and 31. Comprehensive descriptions of all survey methods and instrumentation have been 
presented in another report! 

SURVEY RESULTS 

Applicable DOE guidelines arc summarized in Table 1.“q6*7 The normal background 
radiation levels for the Ohio area are presented in Table 2.8 These data arc provided for 
comparison with survey results presented in this section. All direct measurement results pre- 
sented in this report are gross readings; background radiation levels have not been subtracted. 



Similarly, background concentrations have not been subtracted from radionuclide concentra- 
tions measured in soil and dust/debris samples. Removable radioactivity levels (smears) are 
reported in disintegrations per minute (dpm) per 100 cm2 with background subtracted. 

Outdoor Survey Results 

Gamma Exposure Rate Measurements 

Gamma radiation levels measured during a scan of the property surface outdoors are 
given in Fig. 22. Gamma exposure rates generally ranged from 6 to 13 @/h on the ground 
surface. Several elevated areas were found. The highest value of 490$X/h was discovered 
in the enclosed courtyard located in the northwest corner of the property. An enlargement 
of this area is provided in Fig. 23. Radiation levels in this courtyard range from 6 to 
49OpR/h, with the extent of possible contamination indicated by crosshatching in Fig. 23. 
Multiple elevated spots were found. The courtyard was overgrown with vegetation as shown 
in Figs. 12 through 21. Biased scil samples B4 through B12 were collected in this area. The 
second area of elevated gamma levels was found on the northeast side of Building No. 14, 
with a maximum measurement of 130 ,&I/h. Biased soil sample B2 and auger samples ,A10 
through A14, A18, A19, A21, and A27 were all collected from this region. The third area of 
contamination was discovered in the southeast comer of the property, at the intersection of 
Harleau Place and Post Street. -The gamma radiation in this area measured 32pR/h in this 
spot. Biased soil sample B3 and auger samples A3 throuih A6 were taken from this area. 
The fourth elevated area was located on the fence line just east of Building Area No. 1, with 
radiation levels ranging from 15 to 18$Uh. Auger samples A2 and A7 were taken from 
here. 

The accessible roof areas of Building Nos. 1, 3 through 6, and 7 through 12A were 
surveyed (Fig. 24). Gamma levels on these rook measured 6 to 18pR/h. Slight elevations 
in gamma levels were found generally over all the concrete and asphalt areas of the plant; 
some of this can be attributed to naturally occurring radioactive substances present in bricks, 
concrete, granite, and other such materials used in paving and building construction. 

Biased Soil Samples 

Biased soil samples (B) were collected from various locations on the property outdoors 
for radionuclide analyses; laboratory results arc provided in Ihble 3. Biased soil samples are 
taken from those regions exhibiting clevatcd levels of gamma radiation. Their locations E;G 
shown in Fig. 25 as Bl through B12. Concentrations of radium, thorium, and uranium in 
these samples ranged from 0.45 to < 11.65 pCi/g, from 0.35 to < 17.15 pCi/g, and from 2.91 to 
160,000 pCi/g, respectively. Although no specific guidclinc for uranium concentration has 
been derived for this site, concentrations of 35 to 40 pCi/g have been applied at FUSRAP 
sites elsewhere (‘fable 1). However, radium and thorium values in most of the biased samples 
in “fable 3 were near or below the background levels of these radionuclides found in the Ohio 
area (‘Iable 2). These values correspond to the gamma levels measured in this parking area, 
shown in the PIC-10 area of Fig. 22. The location of Bl was selected and sampled because 
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of the slightly elevated gamma measurement found in this area. Sample Bl contained a high 
percentage of coal ash. The ratio of mu to =Ra in this sample indicates that these two 
radionuclides are in equilibrium and therefore are most likely a natural occurrence. Coal ash 
usually has slightly elevated levels of naturally occurring uranium, radium, and thorium which 
are concentrated during coal combus:ion. Nevertheless, several auger samples (Al5 through 
Al7 and A28) were taken to determine the nature and depth of possible contamination. 

Samples B4 through B12 were a!! taken from the courtyard in the northwest corner of 
the property. The courtyard contained several areas which had elevated levels of 
uranium-238, with sample Bl@A having the highest value (38,000 pCi/g). Samples B5, B6A 
throu h MB, and B7A through B7D were collected from the PIC-3 area in the courtyard, 
with 25.3 U values peaking at 5500 pCi/g, 790 pCi/g, and 2100 pCi/g, respectively. In the corner 
of this courtyard near Building No. 8, sample B9A produced uranium levels of 1300 pCi/g. 
Figures 27 and 28 show closeups of greenish-yellow soil taken from Bll. The greenish-yellow 
color is typical for some uranium compounds. The uranium concentration in sample Bll A 
was 11,000 pCi/g. Samples (B12A through B12C) were taken inside one of the concrete 
bunkers in this courtyard, which contained a maximum uranium concentration of 4100 pCi/g 
in B12A. Because the courtyard was completely enclosed and therefore excluded the drilling 
rig, no auger samples were taken from this area. However, hand sampling indicated the 
contamination was in the top few centimeters of soil. 

The highest concentrations of uranium were found in sample B2, northwest cf Building 
No. 14 in the PIC-11 area, with a value of 160,000 pCi/g. Several auger samples were 
collected in this area (A10 through A14, Al8 through A19, A21, and A27). Near the corner 
of Post Street and Harleau Place, the PIC-9 area had a uranium level of 360 pCi/g in sample 
B3k Auger samples A3 through A6 were taken from this area. 

Systematic Roof Debris Samples 

Two roof debris samples were collected for radionuclide analyses; laboratory results are 
provided in amble 4. The sample locations are shown in Fig. 24 as D6 on Building Area 
No. 3 and as D7 on Building Area No. 8. Concentrations of radium, thorium, and uranium 
in these two samples ranged from 0.30 to 0.65 pCi/g, from 0.20 to 0.39 pCi/g, and from 1.09 to 
1.31 pCi/g, respectively. Both samples were below DOE guidelines (Table l), as well as 
below normal soil background levels for the Ohio area (‘I%b!e 2). 

Auger Hole Soil Samples ami Gamma Log&g 

Varying thicknesses of subsurface soil were sampled from depths of 0 to 225 cm in auger 
holes (A) drilled at 26 separate locations indicated in Fig. 25. The results of analyses of these 
samples are given in ‘Table 3. Concentrations of radium, thorium, and uranium in thcsc 
samples ranged from 0.49 to 4.46 pCi/g, 0.10 to 2.63 pciig, and 0.50 to 1600 pCi/g, 
respectively. The highest concentration of uranium (1600 pCi/g) found in the auger holes was 
located on northwest side of Building No. 14 (PIG1 1 area) in sample AlOA between 0 and 
15 cm. This auger hole was drilled to a depth of 180 cm; significantly elevated uranium 
concentrations were found down to 150 cm. Peak uranium concentrations were between 
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60 and 75 cm (220 pCi/g), 120 and 135 cm (680 pCi/g), and 135 and 150 cm (130 pCi/gj. This 
area corresponds to the highest biased sample concentration of 23sU, which mcasurcrl 
160,000 pCi/g in B2. Other auger samples collected in this PIC area were All through A14, 
Al8 through A19, A21. and A27. Of these samples, Al 1 through Al4 also had elevated spots 
of uranium-238 above the DOE guidelines (Table 1). Though not as concentrated as in AlO, 
these spot values ranged from 17.17 lo 49.05 pCi/g for uranium (Table 3). 

In the PIC-9 area at the southeast coruer of the property, auger samples were taken 

-.i’ *- 
.-. ; 

I_, ‘rn four holes (A3 through A6). Of these, samples A3A through AX and sample A3E 
were all above previously used DOE guideline values for uranium. The peak value for this 
hole was 570 pCi/g; the hole was contaminated to a depth of 75 cm, with a value of 140 pCi/g 
at this depth. The other three holes had no significant concentrations of radionuclides. Two 
auger holes (A2 and A7) were drilled just east Building Area No. 1, one inside the fence and 
one just outside !‘e fence. Both of these holes were contaminated with 238U, hole A2 
producing a peak value of 180 pa/g and hole A7, 140 pCi/g. Auger holes Al, A8, A9, Al5 
through A17, A22 through A25, and A28 presented no significant concentrations of 
radionuclides. Of these holes, the maximum radionuclide concentration was iti sample A15A 
with a value of 5.20 pCi/g for uranium. 

Gamma logging was performed in 25 of the 27 auger holes to characterize and further 
define the extent of possible contamination. Number A20 was skipped over and never used. 
Two locations, A26 and A27, refused the auger near the surface. The logging technique used 
here is not radionuclide specific. However, logging data, in conjunction with soil analyses 
data, may be used to estimate regions of elevated radionuclide concentrations in auger holes 
when compared with background levels for the area. Following a comparison of these data, 
it appears that any shielded scintillator measurements of 1000 counts per minute (cpm) (or 
unshielded scintillator measurements of 6000 cpm) or greater generally indicate the presence 
of elevated concentrations of 226Ra and/or =tI-h. Shielded scintillator data from the gamma 
profiles of the logged auger holes are graphically represented in Figs. 32 through 53. 

Auger holes A2, A7, and A25 were logged with an unshielded probe. @f these !hree, 
measurements in hole A25, which was drilled to a depth of 0.6 m south of Building No. 2, 
were all below 6000 cpm (unshielded). Unshielded measurements in auger holes A2 and A7, 
which were taken just east of Building Area No. 1, wcrc both clcvatcd, recording 17,000 cpm 
at a depth of 0.15 m in.A2 and 12,000 cpm at the same depth in A7. Gamma levels fell off 
to 7000 cpm and 7500 cpm at maximum depths of 0.9 m and 0.8 m, rcspcctivcly for A2 and 
A7. Auger holes A10 and All, in the PIG-11 arcn, produced the highest shicldcd 
measurements of 2614 cpm and 2777 cpm at the surface, rcspcctivcly, falling to approximately 
1000 cpm at or near 0.3 m and continuing to dcclinc to the 700s at maximum depths of 1.4 m 
and 1.5 m, rcspcctively. Other auger holes drilled in PIG-11 arca (Al2 through A14, Al8 
through A19, and A21) wcrc all near or below 1000 cpm. 

Of the four auger holes (A3 through A6) drilled in the PIC-9 arca, only A3 had clcvatcd 
gamma levels. Drilled near the southeast corner of the property, Hole A3 produced a 
maximum recording of 1740 cpm at a depth of 0.5 m, thcrcaftcr dccrcasing, with final levels 
in the 600s and 700s toward the bottom of the hole (1.2 m). Of the four auger holes (Al5 
through Al7 and A28) in the PIC-10 arca, only Al7 was clcvatcd above 1000 cpm with any 
significance. The maximum level recorded in this hole was 1203 cpm at 0.15 m; gamma 
measurements declined sharply below this depth to :hc 500s. rising back to the 700s at the 
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bottom of the hole (1.7 m). The six remaining auger holes (Al, A8, A9, and A22 through 
A24), drilled in the PIC-6, PIC-7, and PIC-8 areas, were all near or below 1000 cpm. These 
findings support both the gamma scans and the soil data analyses for this property. 

Alpha and Beta-Gamma Activity Levels on the Roof 

Measurements of direct and removable radioactivity levels were taken from accessible 
roof areas (Building Area Nos. 4, 6,7, and 8), as shown in Fig. 24. The results of these 
measurements are given in Table 5. All direct alpha measurements on the accessible roof 
areas were well below the DOE average guideline of 5000 dpm/lOO cm* for uranium alpha 
emitters (Table l).+ All direct beta-gamma measurements were also below the DOE 
guideline of 0.20 mrad/h averaged over not more than 1 m* (Table 1). 

Nine smear samples were obtained from the same areas of the roof; their locations are 
indicated in Fig. 24 as circled numbers; results of analyses are given in Table 5. Smears 
taken from the roof showed all measurements of removable alpha contamination from a 
lOO-cm* area were below the minimum detectable activity (MDA) of 10 dpm for alpha; both 
alpha and beta-gamma were well below the DOE guideline of 1000 dpm/lOO cm* for 
removable uranium contamination (Table 1). 

Indoor Survey Results. 

Gamma Exposure Rate Measurements 

Gamma radiation levels measured on overhead beams, shelves, and during floor scans 
inside all buildings are given in Fig. 29. Gamma exposure rates generall;r ranged from 5 to 
29 @/h in Building Area Nos. 1 and 3 through 6, from 18 to 32 @/h in Building 2, from 5 to 
18 pR/h in Building Area Nos. 7 through 12A, and from 10 to 13 pR/h in Building 14. The 
highest radiation levels were generated by the firebrick and brick walls in Building Area 
Nos. I and 5, measuring 29/rR/h, and Building No. 2, measuring 32 pR/h (Fig. 29). The 
slight elevations in gamma levels are typical of the naturally occurring radioactive substances 
present in bricks, concrete, granite, and other such materials used in paving and building. 
construction. Otherwise, none of the indoor gamma measurements were elevated above DOE’ 
guideline values (‘Ilrble 1). 

Systematic Dust and Debris Samples 

Eleven dust and debris samples from overhead beams, mezzanines, and floors wersz 
systematically collected for radionuclide analyses; laboratory results are provided in ‘Ilrblc 4. 
The sample locations are shown in Figs. 30 and 31, as Dl through DS, Dll through D15, and 

*The insIrumcnfqxx!iBc minimum detectable acttity (MDA) for directly mcasurcd and rcmovabjc alpha 
radiation lcvcb are 60 and 20 dpm/lOO cm*, rcspectivcly. Fix directly measured and removable bcta-gamtna 
radiation the respective MDAls are 0.01 mrad,Rt and 200 dptn/lOO err?. 
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OTTAWA LAKE POST-REMEDIAL ACTION SURVEY PLAN 

PURPOSE . 
i 

The ptv~ose of this plan is to describe the methodoloiies that the Formerly Utilized Sites 
&me{ -$i A.::ir>n ‘i’rogram (FUSRAP) will use for radiological swveys, sampling, and 
analysis to document the final condition of the Ottawa Lake property as radioactively clean 
according to !h~ release standards of Department of Energy (DOE) Order 5400.5 
(Reference 1). ‘?hi;z plan addresses the DOE protocol for verification and certification of 
sites under FUSRAP (Reference 2). 

Bechtel National, Inc. (BNI) will be the FUSRAP remedial action contractor, and the Oak 
Ridge National Laboratory (ORNL) will act as the Independent Verification Contractor. 

REFERENCES 

(1) DOE Order 5400.5, Radiation Protection of the Public and Environment, 
Washington, D.C. 

(2) DOE, 1990, Verifictition and Certification Protocol for the Office of Environmental 
Restoration FUSRAP and D&D Proeram, Revision 3, November. 

. 
(3) ORNL,, 1993. Radioloeical Survev Results at 4400 Piehl Road. Ottawa Lake, 

Michiean (BTOOO2), BNI CCN 103603, April. . 

(4) ThermoAnalytical- (TMA), Health Phvsics Operational Procedures Manual 

A) 3C.2 “Determination of Background” _ 
B) 3B.l “Detineation of Survey Areas in Open Land” 
Cl ,3B.3 “Gafnma Ray Exposure Rate Surveys at l-Meter in Open and Enclosed ‘. . Areas” ,,:. 

:3. ‘. ‘. 
.:+ ,D) 3A.2’ “Direct Surface Contaminatiok Survey” 

. . . 
I ; 1,;. 1,. ,’ 

El, 3A.3 ‘Transferable Surface Contamination Survey” ; : 
,: ‘. “ . , . F) ,4A.l “Systematic and Bias Surface Soil Sampling (Radiological)!’ . , ,, ,, ,.+, 
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Fig. 3.’ Nortlnvestward view of Bidding Area No. 1 on tbe kft, Building 
No. 14ontherigbt,andtbeentrancetoBuildingArtaNo. 12Ainbehvcen, 
at REMS, he., 2551-2555 Hdeau Place, ‘RAedo, Ohio (BTOO01). 
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Eg4. Ease view of Building No. 14, sbowing amtaminated site at sample location 

B2, at REhE& Inc, 25512555 Ha&au Place, I&do, Ohio (BToool). 
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FQ. 7, Eastward k&k of Building Aka Na 7’0n the kft anh Building FQ. 7, Eastward k&k of Building Aka Na 7’0n the kft anh Building 
Area No. 1ZA on the right at Doug Bed Company, 2551-2555 Ha&au Area No. 1ZA on the right at Doug Bed Company, 2551-2555 Ha&au 
Place, ?bledo, Ohio (BTOool). Place, ?bledo, Ohio (BTOool). 
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Fig.8 likstwd viei & Buikhg No.5 tbc 
for&r ,Rnver House, at Doug Beet Company, 
2551-2555 Fkkau Placq lzdedo# Ohio (?.ncxnl) 
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Fig;:,12T Nortbeas~ view fiom the dookay of Ikildiog A& No. 8,khin~~thk pallet 
stack next to survq team mcmbcrs, at 2551-2555 Harlcau Place, Wcdo, Ohio (BToool j. 
The pallet stack was the pivot point for the panorama (Pan) views shown in the next eight 
photographs. 
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Fig. 15. Pan C Of Fig 11, Showiag thtZ DOrtawesk~ SStiOIl this c0urtyard at 
2!551-2555 Harleau Place, ‘Ibledo, Ohio (B’IWOl). 
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2551-2555 Harleau Place, ‘Ridedo, Ohio (B’lWOl). 
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Fig. 20. PanH of Fig. 11, showing the southeastern se&on of &s au- at 
2551~2555 Harleau Placq ‘Ibledo, Ohio (BXXHIl). 

-a--- --- 

., ,I :.’ “, _ /. ;,,’ y, ,,. . ; i,-& ‘,. _ .- . . ,.., ;.<;. ‘.; . . . ii *..,>,:<.; : j?... 



I*$. 21. Northcastwnrd view of the concrctc wall ;~nd hunker?; irl IIris 

u,urty;lrrl next IO Ihc railroad tracks at 2551-25.5.5 1 l;lrl~.:lll I’~;Kx, .li )Ic.tlc ), 
Ohio (Irl’rxn~l). 
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The proposed removal action would be conoucted undrr DOE authorltlrs pursuant 
to the Atomic Energy Act (AU), would be conslstrnt wlth the final remedial 
action for the site, and mts the l llglblllty crltrrla for condltlons that 
are integral rlements of actions rl;glble for categorical rxcluslon as stated 
In 10 CFR 1021: 

1. The pr~osed action would not threrten a vlolatlon of rppllcrble 
statutory, regulatory, or permit requirements for environment, safety, and 
health, Including requirements of M)E orders. All JCtiVitieJ would be 
unaged by FUSRAP. 

2. The proposed action would not require sltlng and construction or major 
expansion of waste storage, disposal, recovery, or treatment frcillties 
(Including lnclnerators and facllttles for treating wastewater. surface 
water, and groundwater). Wastes would be transported offsite in 
accordance with applicable transportation and disposal requirements and 
disposed of at existing facilities. 

3. The proposed action would not disturb hazardous substances, pollutants, 
contaminants, or CERCLA-excluded petroleum and natural gas products that 
preexist in the environment such that there would be uncontrolled or 
unpermitted releases. The removal action would be conducted in an 
environmentally responsible manner to ensure site-specific control of 
environmental contamination. 

4. The proposed action would not adversely affect any environmentally 
sensitive resources defined in the Federal Register Notice referenced 
below, including archaeological or historica? sites; potential habitats of 
endangered or threatened species; floodplains; wetlands; areas having a 
special designatlon such JS Federally- and state-designated wilderness 
areas, national parks, national natural landmarks, wild and scenic rivers, 
state and Federal wildlife refuges, and marine sanctuaries; prime 
agricultural lands; special sources of water such as sole-source aquifers; 
and tundra, coral reefs, or rain forests. The proposed action would occur 
in a previously disturbed/developed area. 

There are no extraordinarv circumstances related to the proposal that may _ 
affect the significance 03 the environmental effects 
proposal is not precluded by 40 CFR 1506.1 or 10 CFR 

of the proposal, and the 
1021.211. 

llion and would take less The estimated cost for this action is less than $2 mi 
than 12 months to complete. 
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Table 1. DOE guidelines for prdtection against radiation’ 

Mode of exposure 

Gamma radiation Indoor gamma radiation level 
(above background) 

Exposure conditions Guideline value 

20/4R/hb 

‘lbtal residual surface 
contaminationC 

Beta-gamma dose rates 

Radionuclide concentra- 
tions in soil (generic) 

Qe;tJc;d concentrations 

TJ, 23s U, U-natural (nlpho aniacn) 
Beta-yamma emittersd 

Maximum 
Average 
Removable 

Th, @IIt-natural (afpho anirrcn) 
?Sr &~-~uIw~w onint7) 

Maximum 
Average 
Removable 

2abRa, PDrh, tranuranics 
Maximum 
Average 
Removable 

Surface dose rate averaged over 
not more than 1 m* 

Maximum dose rate in any 
100~cm2 area 

Maximum permissible concentra- 
tion of the following radionu- 
elides in the soil above back- 
ground levels averaged over 
100-m* area 

=Ra 

15,000 dpm/IOO cm2 
5,000 dpm/lOO cm* 
1,000 dpm/lOO cm* 

3,000 dpm/lOO cm* 
1,000 dpm/lOO cm* 

200 dpm/lOO cm* 

300 dpm/lOO cm* 
100 dptn/lCKl cm* 
20 dpm/lOO cm* 

. 0.20 mrad/h 

1.00 mrad/h 

5 pCi/g averaged over the first 
15 cm of soil below the sur- 
face; 15 pCi/g when averaged 
over H-cm thick soil layers 
more than 15 cm below the 
surface. 

Site specifiti 
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Mode of exposure Exposure conditions Guideline value 

Guideline for nonhomo 
geneous contamination 
(used in addition to the 
100-m* guideline)’ 

Applicable to locations with an G, = Gi (100/A)* 
area ~25 m* with signi ficantly where 
elevated concentrations of radio+ G, = guideline for “hot spot” 
uclides (“hot spots”) of area (A) 

Gi = guideline averaged over 
a ltW4n2 area I 

‘Referenti 5 and 6. 
%e 20 pm shall comply with the basic dose limit (100 mrcm&r) when an appropriahxse scenario is 

considered. 
?)OE surface contamination guidelines are co&tent with the Nuclear Regulatory Commissiin guidelines found 

in Reference 7. 
dBeta-gamma emitters (radionuctides with decay modes other than alpha emission or spontaneous tission) except 

90Sr, =Ra, .%a, mAc, T ‘zpi, ‘flI. IrrI. 
WOE guidelines for uranium are derived on a s&pecitlc basii Guidelines of 35-40 pCi/g have been applied 

at various FIXRAP sites. Sources J. L Marley and R. E Carrier, Results of the Rmiiologictd Sumey at 4 EImhursf 
Avenue, Cold, New Ywk QlL.219), ORNURASA-87/117, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. 
La”, February 1988; B. A Bcrvcn et al., Radi010@ Survey ojthc Fonncr kslla Reseaxh Fhci&t Jqey Cig New 
&my, DOE/EV-0005/29, ORNL-5734, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. Lath.,’ February 
1982. 

‘DOE guidclims specify that every rmnable effoti shall he made to identify and remove any source which has 
a concentration cxccediig 30 times the guideline value, irrespective of area. Source: Adapled from Revised 
Guidelines for R&idu.td Radio&~ Matainl a~ FUSRAP and Remote SFMP Sk, April 1987. Sounzes: Adapted 
from CM. Dejmamenf ofEnergy, DOE Order 5400.5, April 1990. 

lhble 1. (continued) 

- --- ___ -_-- 

,;‘. I,, :‘:,:.y:!: .., ,:‘. .:; 1 :, ,.’ 

.,.. ; .’ 

.., 
‘. ,,.I. .-f : . -, :: ;, .;,:, 

: _. 

” ,. , : 
1. :’ : : _’ :, ;- 



Table 2. Average background radiation levels 
for the Ohio area’ 

Trpe of radiation measurement 
or sample 

Radiation level or 
radionuclide concentration 

Gamma e&xwre at-1 m above PEvh 
ground surface 8 

Concentration of radionuclides 
in soil pcifg” 
=Ra 1.5 

1.0 
=W 1.4 

‘Reference 8. 
?Ihese values represent an average of normal radionuclide 

concentrations in this state. ,-, I 
: . . . . . . . i. ,.i.. _( 
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BZd 

B3A 
B3B 

B4A 
B4B 
B4C 

B5 

B6A 
B6B 

B7A 
B7B. 
B7C 
B7D 

B8A 
B8B 

B9A 
B9B 

BlOA 
BlOB 
BlOC 

BllA 
BllB 

Bl2A 
B120 

S-25 

o-15 

O-15 
15-30 

o-15 
15-30 
30-45’ 

oaf 

O-15 
15-25 

O-15 
15-30 
30-45 
45-60 

o-15 
15-30 

O-15 
15-30 

o-15 
15-30 
30-45 

o-15 
15-30 

O-15 
30-45 

Biased samples’ 

2.92 20.05 1.74-cO.08 

e c 

0.922-co.65 0.66&0.09 
0.97~0.09 0.56kO.12 

1.3620.57 < 1.27 
0.78~10.24 0.79kO.35 
0.88kO.19 0.9720.29 

cl.55 ~217 

0.82kO.30 co.68 
0.9520.14 0.75 kO.21 

0.82kO.37 co.97 
0.6620.09 0.64-co.13 
0.46zko.04 0.35kO.05 
0.48~0.04 0.39~0.04 

0.65kO.07 0.5720.12 
0.73~0.02 0.6520.03 

1.06*0.14 0.82kO.24 
0.92’023 0.69-cO.28 

cl2 <17 
0.82kO.17 0.88+o.u! 
0.70+0.15 co.37 

Cl.43 <216 
0.73&0.10 0.66kO.17 

eo.45 0.83 kO.39 
0.91+0.10 0.88kO.14 
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‘Itlble 3. (continued) 

Sample’* b Depth 
(cm) 

Radionuclide concentration (~Ci/g)~ 

=Ra 9-h TJ 

Al A 
A10 
AID 
AlE 
AlF 
AlG 
AlH 
A11 
AlJ 
AlK 
AlL 
AlM 
AlN 
A10 

A2B 
A2C 
A2D 
A2E 
A2F 

A3A 
A3B 
A3C 
A3D 
A3E 
Aw 
A30 
A3H 

A4A 
A4B 
A4C 
A4D 
AdE 
A4F 
A4G 
A4H 

_., ., .. -2; 
A5C 

O-15 
30-45 
45-60 
60-75 
75-90 
90-105 

105-120 
120-135 
135-150 
150-165 
165-180 
180-195 
195-210 
210-225 

O-15 
15-30 
30-45 
45-60 
60-7$ 
75-90 

o-15 
15-30 
30-45 
45-60 
60-75 
75-W 
90-105 

105.120 

O-15 
15-30 
30-45 
45-60 
60-75 
75-90 
90-105 

105-120 

Auger sample&’ 

3.14-co.04 
1.94+0.02 
1.44kO.04 
1.13-to.03 
0.76 20.02 
0.63 ltO.02 
0.6lkO.02 
0.65 kO.02 
0.91 kO.02 
1.51kO.03 
1.09kO.02 
1.18-cO.04 
1.0220.03 
1.13,+0.02 

1.03kO.09 
1.18~0.09 
1.3OkO.04 
1.4320.06 
1.45kO.04 
1.4o-eo.04 

0.9720.07 
084~0.08 
0.98+0.09 
0.94 20.03 
0.74 *0.09 
0.6lkO.02 
0.61 kO.02 
1.27 20.02 

0.88io.02 
1.01 lto.02 
0.95*0.03 
0.940.02 
0.93 -co.02 
0.75 -eo.cQ 
0.84~0.02 
0.96~0.02 

O-15 l.CM~O.04 
15-30 1 .O8=0.03 
3045 0.99+0.02 

1.18kO.05 
1.26kO.03 
0.91 kO.06 
0.73 kO.03 
0.50~0.03 
0.44 a0.02 

.0.36*0.04 
0.43 kO.02 
0.61 -co.03 
~1.08+0.04 
0.70+-0.04 
0.78+0.07 
0.72kO.06 
0.77kO.03 

0.49kO.11 
0.89kO.16 
0.91 -co.06 
0.87kO.10 
0.922+-0.05 
0.95-eo.05 

0.65kO.11 
0.57kO.12 
0.56kO.13 
0.6lkO.06 
0.42kO.11 
0.39-eo.04 
0.37*0.02 
0.85*0.0?, 

0.56kO.03 
0.63kO.03 
0.54~0.05 
0.59-co.04 
0.5 120.03 
0.50+0.04 
03 20.02 
0.67kO.03 

0.6320.05 
0.6lkO.05 
0.63 -CO.02 

3.422 1.11 
202+ 0.48 
2.19+ 1.16 
1.112 0.79 
1.06& 0.42 
1.692 0.71 
0.97 0.51 
1.26-c 0.68 
0.922 0.76 
1.652 1.12 
1.38-c 0.82 
3.812 1.87 
1.95+ 0.79 
1.902 0.74 

180 2 6.95 
130 f 7.02 
74 -+ 1.89 
31 + 3.61 
14 f 1.78 
12 zk 1.14 

570 a11.5 * 
380 -cl192 
150 2 9.20 
33 -c 1.11 

14s + 6.02 
8.722 1.39 
0.865z 0.82 
1.76-t 0.81 

5.48k 0.85 
3.782 0.49 
3.31k 1.10 
2.062 0.76 
0.88a 0.71 
0.632 0.52 
0.582 0.59 
1.692 1.13 

4.8% 1.40 
3.12-c 0.76 
1302 Q46 



Samplea* b Depth 
(cm) 

Radionuclide concentration (pCi/g)b 

226Ra =rll =U 

A5D 45-60 0.83 20.02 0.59-co.04 1.88* 0.64 
A5E 60-75 0.59kO.01 0.40+,0.02 0.81-c 0.35 
A5F 75-90 0.50~0.0~ 0.30&0.03 1.932 0.71 
A5G 90-105 0.61 kO.02 0.42kO.02 1.07-c 0.73 
MH 105-120 1.54~0.02 0.93 20.03 1.582 0.77 

A6A O-15 0.84-to.02 0.56 20.03 2.202 0.73 
A6B 15-30 0.88*0.02 0.5920.03 1.72-c 0.43 
A6C 30-45 0.97 20.02 o-57+-0.02 1.38-e 0.73 
A6D 45-60 0.77+0.02 0.5o-co.02 1.26~ 0.64 
A6E 60-75 0.68~0.02 0.45 +0.02 1.22-c 0.58 
A6F 75-90 0.5lkO.02 0.3620.02 0.66k 0.61 
A6G 90-105 0.65 kO.02 0.35 kO.02 0.86-c 0.62 
A6H 105-120 1.11+0.02 0.7220.03 1.70-c 0.75 

A7A o-15 1.2820.08 0.76kO.12 140 it 8.19 
A7B 15-30 1.35-Fo.06 0.95 -to.09 110 -L 5.01 
A7C 30-45 1.24kO.09 0.7320.12 70 rt 5.52 
A7D 45-60 1.45 kO.04 0.95 kO.06 42 -e 218 
A7E 60-75 1.46-co.04 0.94-eo.07 13 -L 2.06 
A7F 75-90 1.401to.04 0.9420.07 6.51s~ 1.56 

MA o-15 1.78-cO.02 1.03~0.03 2.16rt 0.37 
A8B 15-30 1.1o-co.o2 1.82+0.04 2.16k 1.00 
A8C 30-45 0.902z0.02 0.75 kO.04 1.17& 0.67 ’ 
A80 45-60 l.OOrtO.02 0.84 20.03 1.162 0.40 
A8E 60-75 1.08+0.03 0.85 f 0.04 0.93& 0.70 
A8F 75-90 1.02~0.02 0.79z!z0.03 1.702 0.37 
A8G 90-105 1.15kO.02 0.77 k-O.02 1.14& 0.40 
A8H 105-120 1.12-co.02 0.74kO.03 1.51-c 0.78 
A81 120-135 1.00~0.02 0.64+0.02 1.18-c 0.58 

A9A 
A9B 
AX 
A9D 
A9E 
A9F 

O-15 
15-30 
30-45 
45-60 
60-75 
75-90 

1.68*0.03 
1.38-cO.03 
1.2420.03 
1.75kO.03 
1.33 20.03 
1.47kO.03 

0.61-t&03 
0.83 -CO.03 
0.8O-co.03 
0.96kO.04 
0.92 20.05 
0.88~0.04 

2.082 0.82 
1.31& 0.83 
1.88& 1.65 
1.77-c 0.79 
1.942 0.83 
1.24~ 0.54 

AlOA 
AlOB 
AlOC 
AlOD 
AlOE 
AIOF 

3.59ro.15 
1.93kO.08 
1.57+o.oi 
0.94 20.05 
1.16-cO.09 
1.01~0.08 

230~0.23 
1.5O-cO.12 
1.17~0.06 
0.77 kO.08 
0.76kO.12 
0-81~0.11 

1600 220 
52 2 2.61 
20 r: 2.21 
45 & 2.29 

220 f 8.14 
40 -c 1.54 



Sample& b Depth 
(cm) 

Radionuclide concentration (pCi/g)b 

=Ra mu 

AlOG 
AlOH 
Al01 
AlOJ 
AlOK 
AlOL 

AllA 
AllB 
AllC 
AllD 
AllE 
AllF 
AllG 
AllH 
All1 
AllJ 
AllK 
AllL 

A12A 
A12B 
A’12C 
-A12D 
A12Fp 
A12G 
A12H 

A13Ad 
A13B 
A13C 
A13D 
A13E 
A13F 
A13G 
A13H 
A131 
A13J 
A13K 
A13L 

A14A 
A14B 
A14C 

90-105 0.75-co.02 O-52+0.03 
105-120 1.19-to.02 0.74rtro.03 
120-135 1.13+0.06 0.65-cO.08 
135-150 1.16kO.05 0.70&0.07 
150-165 1.18-cO.02 0.85 kO.03 
165-M 1.28-cO.02 ~O.71+0.04- 

o-15 4.46r0.05 
15-30 1.58rc,O.O2 
30-45 1.60*0.07 
45-60 1.63~0.03 
60-75 0.99-eo.02 
75-90 0.92tro.02 
90-105 1.39kO.03 

’ 105-120 1.14kO.02 
120-135 2.29kO.05 
135-150 1.94-co.05 
150-165 0.99+0.02 
165-180 1.29a0.02 

o-15 1.591to.05 
15-30 1.26kO.05 
30-45 0.89-eO.03 
45-60 1.4520.05 
75-90 l&-CO.04 
90-105 0.99-co.02 

105-120 1.14rtO.03 

O-15 1.%&0.03 
1530 1.69+0.02 
30-45 0.93 -co.02 
45-60 0.67rtO.02 
60-75 0.90*0.04 
75-m 0.92kO.03 
90-105 0.99*0.02 

105-120 1.24kO.02 
120-135 1.18rtO.02 
135-150 1.17kO.02 
150-M O.%-cO.Q2 , 
165-180 1.19-cO.02 

O-15 3.03kO.04 
15-30 1.94-eo.05 
3045 1.44-co.03 

2.63 20.07 
1.16-e0.11 
1.310.12 
1.28-co.05 
0.59-eo.03 
0.6220.03 
0.8lkO.03 
0.92 20.03 
1.5o-co.06 
1.21 -co.06 
0.75zko.03 
0.73 20.03 

1.04~0.08 
l.Ol-tO.07 
0.66+0.04 
1.01+,0.07 
0.94izo.06 
0.70~0.03 
0.7220.03 

1.19+0.04 
1.28+0.03 
0.77 kO.03 
0.47kO.03 
0.58zQO6 
0.58 kO.04 
0.69 2 0.03 
O&+0.03 
0.77kO.03 
0.69-cO.03 
0.68-eo.02 
0.72~0.03 

1.89-cO.06 
1.41~0.07 
1.09kO.04 

4.372 0.90 
1.982 0.81 

6.52 2 9.47 
130 zk 5.85 

3.612 1.09 
2.442 1.02 

41 +- 1.57 
14 rc_ 1.09 
47 + 3 30 - . . 
6.39k 1.39 
4.15+ 0.71 
2.112 0.79 
1.50-c 0.80 
3.42s~ 1.30 

39 f 1.62 
33 rt 3.13 
1.55-e 0.77 
1.20& 0.66 

49 -c 3.20 
17 f 2.48 
18 2 1.71 
21 -c 254 
23 f * 1.14 
4.612 0.44 
1.852 0.89 

3.94& 0.90 
8.56+ 0.88 
15 -L 1.18 
14 -c 1.02 
33 SE 3.13 
5.425 0.77 
2.03-c 0.55 
1.60& 0.79 
2.23& 0.47 
1.372 0.43 
1.272 0.38 
1.41-c 0.86 

21 + 1.71 
7.27-c 2.11 
15 f 1.51 
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ABSTRACT 

At the request of the U.S. Department of Energy (DOE), a team from Oak Ridge 
National Laboratcry conducted a radiological r!?rvey at 4400 Piehl Road in Ottawa 
Lake, Michigan. The survey was performed in September, 1992. The purpose of the 
survey was to determine if materials containing uranium from work performed under 
government contract at the former Baker Brothers facility in Toledo, Ohio had been 
transported off-site to this neighboring area. The radiological survey included surface 
gamma scans indoors and outdoors, alpha and beta scans inside the house and attached 
garage, beta-gamma scans of the hard surfaces outside, and the collection of soil, water. 
and dust samples for radionuclide analyses. . 

Results of the survey demonstrated that the majority of the measurements on the 
property were within DOE guidelines. However, the presence of isolated spots of 
uranium contamination were found in two areas where materials were allegedly 
transported to the property from the former Baker Brothers site. Uranium uptake by 
persons on the property by ingestion is fairly unlikely, but inhalation is a possibility. 
Based on these findings. it is recommended that the residential property at 4400 Piehl 
Road in Ottawa Lake, Michigan be considered for inclusion under PUSRAP.. 



RADIOLOGICAL SURVEY RESULTS AT 
4400 PIEHL ROAD, OTTAWA LAKE, MICHIGAN (ET0002)* 

INTRODUCTION 

During the early and mid-1940s. Baker Brothers, Inc., in Toledo, Ohio. fabricated uranium 
slugs from processed uranium metals under subcontract to the Manhattan Engineer District (MED).t 
This commercial property consisted of several buildirigs and grounds covered with either asphalt or 
concrete, except for a dirt courtyard at the northwest end of the site. Because the Baker Brothers 
uranium metal fabrication was apparently related to Atomic Energy Commission (AEC) activities, 
verification of existing conditions was needed to determine whether the site met current radiological 
guidelines. The principal radionuclide of concern was 23sU. The property was decontaminated at 
contract termination, and later reevaluated under the U.S. Department of Energy (DOE) Formerly 
Utilized Sites Remedial Action Program (FUSRAP).s In June, 1989, the preliminary radiological 
survey at the former Baker Brothers site (2X31-2555 Harleau Place, Toledo, Ohio). was conducted by 
members of the Measurement Applications and Development (MAD) Group of the Oak Ridge 
National Laboratory (ORNL) at the request of DOE. Results of this survey indicated partial 

contar&ation‘&h 2%J,s and the Baker property was officially included in the FUSRAP program in 
late 1992. 

Earlier, the Baker Brothers assets were liquidated, the machinery and equipment sold at 
auction, .and the $perty divided and sold to two independent companies. One part of the property 
was resold in the summer of 1992. The new owner contacted ORNL and inquired about the 

radiological status of his property. Through this conversation it was learned that soil from the former 
Baker Brothers site may have been moved to a site in Michigan. 

.i .: .~.::~:~~;*,:~~,.~.~~.~~~~ :.,,. :L..~.“~-:.,~:~ ;’ _’ : ,,r. i ..,.; ‘>. . ,’ -’ i:;. ._,, :,,:*; :: 
!‘,,,- ; ,_ _ ..<)a ‘;:;3bt,-.-r-“. :-, ,<’ ./ :, ‘2. (, ,. ; ). 1.‘ ) 

During September 20-21. 1992, the MAD Group at ORNL conducted a radiological survey 
of 4400 Piehl Road, Ottawa Lake, Michigan at the request of the DOE, since soil had allegedly been 
hauled to this s!te from the former Baker property in Toledo, Ohio. 

: . ‘, ‘. Y. . . . :, :,I +.,. :i,. . .; , .,.’ 1..,:; i%,L’.; , . . . .,., 
.The property at 4400 PiehI Road in Ottawa Lake, Michigan, is in ‘a’ semi-rural area 

approxirna~e~y~$~~, northwest of ToJedo, -Ohio. (Fig. 1). The adjacent..proper$es are sit$lar in ., 
si&~and’~opography. The general area is flat and hasa large number of trees. The site consists of ‘,.‘_. ..- 

. 

‘_ 
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approximately seven acres; one house occupied by the owner, a barn and a pond. Figures 2 through 
7 are photographs of the property, and Fig. 8 is a drawing showing the current layout of this site. 

The owner alleges that several dozen large dump truck loads of soil, ccncrete, and tree stumps 
were transported to his property from the former Baker Brothers site and either placed in front of his 
house or in a large pile behind and approximately 100 ft northwest of the house. The transported 
soil was readily discernable from the native soil due to its color and texture, and contained a large 
amount of ash. cinders and sand. It also contained heavily rusted scrap metal, brick and other debris 
as might be expected to be found at an industrial site. The owner also alleges that a rather large pit 
was dug approximately 10 ft deep at the edge of the pile. The tree stumps and the concrete slabs 
from the former Baker Brothers site were allegedly dumped into the pit. covered with additional soil 
and leveled. The pile and pit area is approximately 75 -100 ft from the pond. (see Fig. 8). Surface 
water drains from this area to the pond. 

Two general areas are affected by the transported soil. One is a large “U” shaped area 
(2200 ydz) located in front of (south) and east of the house at the edge of the existing lawn. The 
soil in this area has been leveled and spread, and varies in depth from a few inches to about two feet. 
About 10% of it has detectable surface contamination, and there may be contamination under some 
of the “clean” surface which is not detectable by surface measurements. The second area of 
transported soil (-2500 ydz), is northwest of the house, and includes a pile of soil (berm) -5-6 feet 
high by -50 ft long in the shape of an ‘I”. The pit is located at the end of the east leg of the “L”. 
Most of this second area has spotty contamination. The berm has the highest concentrations of 
uranium based on sample analyses and fteld measurements. 

The radiological survey of this private residential property at 4400 Piehl Road, Ottawa Lake, 
Michigan, conducted on September 20-21, 1992, is summarized in this report. 

_* 
2 

SCOPE OF THE SURVEY : 

:., The radiological survey included: (1) a surface gamma scan of the floors of the house and ’ 
attached garage, and the grounds outside the house: (2) discrete alpha measurements and beta- 

: gam$a’~s&s ‘of floors ins&le the house Gd,‘a,ttached .garage, and beta, scans outsme [on .&alks; (3) 
collection’& rahionuclide analysis of s&a&r and subsurface soil samples, water samples, and 
material from a central vacuum cleaner. 



SURVEY METHODS 

A comprehensive description of the survey methods and instrumentation used in this survey is 
given in Procedures Manual for the ORNL Radiological Survey Activities (RASA) Program, 
ORNL/TM-8600 (April 1987).4 

SURFACE RADIATION MEASUREMENTS 

Gamma radiation levels were determined using a ponable NaI gamma scintillation probe 
connected to a Victoreen ratemeter. Measurements ivere recorded and converted to. @/It. Because 
NaI gamma scintillators are energy dependent, measurements of gamma radiation levels in counts per 
minute (cpm) are normalized to pressurized ionization chamber (PIG) measurements to estimate 
gamma exposure rates in pR/b. Using a Geiger-Mueller pancake detector, beta-gamma radiation 
levels in cpm were measured over surfaces outdoors, and floor surfaces indoors, and then converted i 

to mrad/b. Alpha leyels were measured at selected locations with an ,ORNL alpha meter connected to..a I, I, _- :.,.< , ..-.~p:.-.., i 

:.. : ., : .j .,.,( ..I. .^ . . T 1 
:.- r : i 

F 
i 
!. 

SOIL, WATER, AND, ~EB,~,;~S”LING AND ANALYSIS .,.-. .’ I 
,.- i .I: j, ’ i 

Surface and subsurface soil samples were systematically collected over the property. Surface 

‘;“*’ ,.. .@$xfp ’ 

r radioi;iucli~es’~~-~~.syStZmaticsllj chosen samples. :: ..’ T Water samples were collected from the pond, ..- -’ 
located in the northeast quadrant of the property (Fig. 8). and from a faucet outside the house. which’::;. , . : ,. 

or,., the:,hou$$, (receptacle is located in the attached garage) and axtalyzed.:j: All ‘&l.~;:i.):::::r~~;;. 2 ‘: T ‘:.:. 
a concentrations, : ) . . . . . 
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SURVEY RESULTS / 
I 

Current DOE guidelines for sites included within the FUSRAP are summarized in Table 1. 
Typical background radiation levels for the state of Ohio (Toledo, Ohio is 15 miles south of the 
Ottawa Lake, Michigan area, Fig. 1) are given in Table 2. These data are provided for comparison 
with survey results presented in this section. All direct measurement results presented in this report 
are gross readings; background radiation levels have pot been subtracted. Similarly. background 
concentrations have not been subtracted from radionuclide concentrations in soil, water, and dust 
samples. 

Photographs of the property at Ottawa Lake, taken in September. 1992. are shown in Figs. 2 
through 7. 

SURFACE RADIATION MEASUREMENTS 

..!.~.,, A general surface gamma scan was conducted outside on the entire property. except for the 
portion covered tith underbrush and the area around the pond; and also of the inside of the house 
and garage. Results of the gamma scan over the property surface are shown in Fig 8. In addition, 
beta and discrete alpha measurements were taken indoors on all floor surfaces, and outdoors, beta 
scans were conducted over walks, etc. wherever possible. 

: ., .: 
Gamma Measurements 

1, i.‘,:, -’ 

., . . .:., .P 
.I..., / . $‘; ; : ,;.‘-‘\. ‘, A gamma SC& of all the floors inside both. the house and attached garage sho&l -an we&g& I 
+~...:.,,LS. ,I ,..~$&@t~~pf 8, clwfi, yEch is $ ~I&~,~~,??E indoor guideline of 20 @Qh above &kg&& ~&~&~jf&&~~‘~:‘~ “,“. 

., ... ..,,:, is comparable to background measurements for the area. (Table 2). 
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Alpha Radioactivity Levels and Beta-Gamma Dose Rates Indoors - 

Beta-gamma dose rates and surface alpha measurements over the floor surfaces w&e below 
minimum detectable activities (MDA)’ 

SOIL SAMPLES 

Systematic 

Systematic soil samples were collected from undisturbed portions of the site as well as on the 
adjoining property well away from the contaminated areas. All samples were well below the 
background levels for the area except one (sample Sl). This sample was taken on the adjoining 
property 30 ft north of the property line and had a a*U concentration of 3.3 pCi/g. which is a little 
higher than the typical background levels in the area, but well below the guideline value for 2WJ 

- 
. . ? .; ‘.Bia.sed’..: ..,.. I_ ,\. 1 .- 

where soil had been allegedly transported. These areas were to the east and south (front) of the 



Interior measurements and sampling locations were referenced to a 1 m x 1 m reference grid system 

established by BNI. when it was available. Measurement and sampling locations on any ungridded 

surfaces were referenced to prominent building features. 

Surface scans for beta and gamma activity were performed over 100 percent of the remediated floor 

and lower walls, and 25 to 50 percent of remediated overhead surfaces. Remaining portions of the 

affected areas (i.e., Areas 7.74 8E, 8W? and the West Corridor) were scanned at a frequency of 75 

to 100 percent for floors and lower walls and one.to five percent for upper surfaces. Interior surfaces 
were scanned using NaI scintillation, GM, and gas proportional detectors All detectors were coupled 

to ratemeters or ratemeter-scalers with audible indicators. Particular attention was given to cracks 

and joints in the floor and walls, ledges, ducts, drains, and other locations where radioactive material 

may have accumulated. Locations of elevated direct radiation were marked for further investigation. . . 

, 

Background measurements of surf&x activity on wood, poured concrete, concrete blocks, and bricks .: 
‘.; 

were performed at building locations that did not have a history of radioactive materials use. 

::; .A,. 
*:p;:;t; 

e 
:F.* .;,:: ; ‘Dindt’measurements for total beta activity were performed at 43 locations in the South Building and .p&“;..;i:. 7; ‘“-; .;. .r’. ,, ,,: ,,,: . . . . . .~‘. -. .::..:: I’.. ;,, :’ . 

5 190 lckations in the North Building (Figures 3 through 13). In addition, measurements were 

rmine the 1 m2 average activity levels. Direct 

were collected from each singI&point 

ation in each of the three grid blocks. 
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radionuclide concentrations are above EPA guidelines. The analysis of the vacuum system contents 
also revealed no detectable contamination inside the house. 

There does not appear to be any imminent health threat under conditions observed at the site; 
however. normal family activity in and around the property will involve movement in some of the 
contaminated areas. This could lead to further spread of the contamination and possibly migration 
into the house. The maximum gamma measurement was 120 pR/h at the ground surface, but was at a 
location on the ridge line of the pile which is fairly inaccessible to casual use. 

Uranium uptake by persons on the property by ingestion is fairly unlikely; but mechanical 
disturbance (grading, plowing, etc.) during dry and dusty conditions makes uptake by inhalation a 
possibility. Concentrations of 23aU found in soil samples taken from the location of the elevated 
gamma ,measurement.s exceed typical site-specific uranium guidelines for soil that were derived for 
similar DOE FUSW sites. Based on these findings, it is recommended that this site be considered 
for inclusion under FUSRAP. 
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Table 1. Applicable guidelines for protection against radiation 
(Limits for uncontrolled areas) 

Mode of exposure Exposure conditions Guideline value 

Gamma radiation 

Total residual surface 
contaminationb 

w 

. ..’ Beta-gamma dose 
rates ’ 

Indoor gamma radiation level 
(above background) 

2Wl, WJ, U-natural (cllpha cmirrerj) 

Beta-g&a emitterse 
Maximum 
Average 
Removable 

UrIh, Th-natural (alpha emittcr~) 
or 

%r (&la-gamma chrfer) 
Maximum 
Average 

2ow 

15,000 dpm/lOO cm2 
5,000 dpm/lOO cm2 
1.000 dpm/lOO cm2 

. 
3.000 dpm/lOO cm2 

Removable 
1,000 dpm/lOO cm2 
200 dpm/lOO cm2 I t 

.- 
=Ra, =Th, transurani& 
Maximum .” 4 
Average 

300 dpm/lOO cm2 

Removable 
100dpm/1OOcm~ i E 
20 dpm/lOO cm2 

,: F 
Surface dose rate averaged 

over not more thari 1 m2 
, , I . ,, -.. :’ 1. 

0.20 mrad/h ‘: 
p f ? 
‘. 1 

Maximum dose rate in anv ? 5 f 3 
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Table 1 (continued) 

Mode of exposure Exposure condi tious Guideline value 

Guideline for non- 
homogeneous con- 
tamination (used in 
addition to the 
100-ma guideline)c 

Applicable to locations with 
an area S25 mZ with signifi- 
candy elevated concentrations 
of radionuclides (“hot spots”) 

GA = GXlOO/AP . 
where 

GA = guideline for’hot 
spot” of area (A) 

Gi = guideline averaged 
over a IOO-m2 area 

4”he 20 @/h Shall Comply with the basic dose limit (100 mrem&r) when an appropriate-use scenario is 
comidesed. 

*DOE surface contamination guidelines are consistent with NRC Gti&lines for Dqontaknalion a 
Facilities and Equipment Prior to Release for Vnreslricted Use or Tert,lination of ficemes for By&o&r, 
Source, or Special Nuclear Mate&I, May 1987. .I..‘. 

: ” CBeta-ganima emitters (mdionuclides with decay m&s o&than alpha emission or spontaneous fission) 
except 9%. =%a, WRa. ~'Ac. 1331.1291. q 1% 

dDOE guidelines for uranium are derived on a site-specific basis. Guidelines of 3540 pCi/g have been 
applied at otha FUSRAP sites. Sources: J. L. MarIcy and R. F. Carrier, Results of the Radiological Survey 
at 4 Elmhurst Avenue, Colonie, New York (AL219). ORNL/RASA-87/117, Martin M&et@ Enagy 

Systems, Inc.. Oak Ridge Natl. Lab.. February 1988; B. A. Berven et. al,, Radiological Survey of tk 
Formr Kellex Research Facility, Jersey City, New Jersey, DOE./EV-O005R9. ORNL-5734, Martin Marietta 
Energy Systems, Inc., Oak Ridge NatL Lab., February 1982. 

#DOE guidelines specify that every rtasoMble effort shah be made to identify and to remove any source 
that has a concentration exceeding 30 times the guideline value, irrespective of area (adapted from Revised 

./ Environment, DOE Order 5400.5, April 1990. and U.S. Department of Energy, Guidelines for Residual::; : 
., .,,. .( ,:.‘. ‘T Radioactiy Ma!erial at Formerly Uriliud Sites Remedial Acdon Pro&m and Remote SLUD~U Facilitim 
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Table 2. Average background radiation jevels 
for the Ohio area8 

Type of radiation measurement 
or sample 

Radiation level or radionucliie 
concentration 

Gamma exposure at 
ground surface @R/h) 

8 

Concentration of radionuclides 
in soil @Ci/g )b 

226Ra 1.5 
=Wh 1.0 ’ 
=slJ 1.4 

:.: .‘. ,.. ..:-‘,+;.!;~+- ~Sourctz TE. Myrick. B.A. Berven. and F.F. Haywood. State Background Radiation Levels: 
: R&Its of Measurements Taken During 1975-1979, O-M-7343. Martin Marietta Energy 

Systems, Inc., Oak Ridge Natl. Lab., November 1981. : -._,. &he& values represent the average normal radionuclide concentrations in the state of 
Ohio. 
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Table 3. Concentrations of radionuclides in soil, water, and dust samples 
from 4400 Piehl Road, Ottawa Lake, Michigan 

Sample ’ Depth 
number om 

Radionuclide concentration (pCi/gP 

uaRa 232l-h 238U - 

Sl 
s2 
s3 

o-15 
o-15 
O-15 

Systematic sarnplesc 

0.53 f 0.03 0.38 f 0.04 
0.37 f 0.01 0.25 f 0.02 
0.26 f 0.02 0.20 f 0.03 

Biased sample+ 

BlA o-15 0.77 * 0.14 0.79 f 0.3 
BIB 15-30 0.46 f 0.08 0.32 f 0.10 

L 

B2A - o-15 0.87 f 0.1 0.88,f 0.1 
B2B 15-30 0.79 f 0.1 0.73 f 0.2 
B2C 30-45 0.42 f 0.08, 0.27 f 0.12 

B3A o-15 0.86 f 0.09 0.63 f 0.1 
Be. ,_ 15-30 0.71 f 0.07 0.53 f 0.1 :, y 

B4A O-15 0.61 f 0.09 0.50 f $1 
B4B 15-30 0.75 f 0.1 0.65 f 0.2 

;.- .;$:;” ‘. 1 :: .,. _, &Jc ‘. . . . -.. “:; 30-45 0.44 f 0.08 ; 0.29 f 0.1 

o-15 f 0.73fO.l , 
,T:+ r.’ “; .:., . : : : ‘I. . 0.W 

‘-: q$ ,; ._ O-F>?, ‘. _ ,._, :< -; : 
B5B.*?d ;5-30 ‘o.69 & b*@) 

co.28 

3.3 f 2 
0.54 It 0.3 
0.92 f 0.2 

350 + 80 
50f 5 

160 f 20 
85f20 
20f 5 

95f 7 
25f 5 

rook 12 
8M 10 
llf 2’ 



Table 3. (continued) 

Sample numbers 
Radionuclide concentration (pCi/g)b 

2xRa urn 238U 

Ml . 0.15 f 0.02 0.15 f 0.03 1.3 f 0.1 . .: 

Water samplesf 

.:,,. ::::::: 
..‘. :. :. ., .!Y,.‘. 



., _..:. 
:. :. ‘*i.: ._ 1. 



ORNL-PHOTO 77593 

Fig. 2. View looking north toward the house from the edge &the fill arei at 4400 PiehI 
Road, Ottawa Lake, Michigan. Broadleaf vegetation marks the south edge of the fill are;). 

--- ORNL-PHOTO 776-93 



--I 



Fig. 6. View looking due west at pit and berm in the contaminated area northwest 
of the house at 4400 Piehl Road, Ottawa Lake, Michigan. 

ORNL-PHOTO 780-93 
r- .; 
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- June 13, 1994 

?EE EU43:Hartman 

cx DETEmlMAT1ow - REWVAL ACTION Al THE OTTAUA UJU REsIDENllAL P!toPERTY 

Thomas P. Grubly, Assistant Secretary for Envlromental Restoration and 
Waste Hanagemnt, W-l 

Attached is a categorical exclusion (CX) determination descrlblng the 
proposed reaoval and disposal of radioactively contaminated materials at the 
Ottawa Lake residential property, Ottawa Lake, tiichigan. I have datemined 
that this action conforms to an existing NEPA Subpart 0 CX and may be 
categorically excluded from further NEPA review and documentation. 

If you have any questions concerning NEPA compliance issues, please contact 
Patricia W. Phillips, OR0 NEPA Compliance Officer, at (615) 576-4200. 

Attachamt 

cc w/attachment: 
6. L. Palau, BNI 
S. C. IIolian, TREV II, M-22 
L. E. Harris, TREV II, M-431 
3. Russell, BAH, TREV II, EM-421 

Nanager 

D. 6. Adler. ORO. EW-93 



s: Removal of radlsactfvely contuinated utrrlals at the 
Ottawa Lake nsidrntlal property. 

m: Ottawa Lake, Hlchlgon [FUSRAP vicinity propotty]. 
The Ottawa Lake residential property is a vicinity property of the Baker 
Brother; Sltr (Toledo, Ohio) and IS part of DOE's Formerly Utilized Sltrr 
Remedial Action Program (FUSRAP). 

F PV: The 
! 

roposed action is to safely remove, 
transport, and dispose of radioactive y contaminated materials at the Ottawa 
lake residential property, thereby eliminating potential exposure of the 
public to contamination exceeding applicable cleanup guidelines. Proposed 
site activities include, but are not limited to, the following: Excavation of 
radioactively contaminated soil and rubblized building materials; and 
packaging, transportation, and disposal of materials at existing appropriately 
licensed disposal facilities. In the event that disposal delays require 
temporary storage of contaminated wastes, storage would be conducted in 
accordance with all applicable regulations. Removal action at this site would 
be undertaken as part of FUSRAP and would be conducted consistent with 
applicable requirements of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLJO. 

To the best of our knowledge, the radioactive contamination at the Ottawa Lake 
site originated during 1991 when contaminated soils and rubble (unknown to be 
contaminated at the time) were hauled from the Baker Brothers site in Toledo, 
Ohio, to be used as fill for low areas both in the front and back yards of a 
residential property. The contaminated area is adjacent to a pond 
approximately ten feet in depth which was excavated to provide fill material 
underneath the existing home. Radioactively contaminated soils over a surface 
area of about one-half acre and approximately one to two feet in depth are 
present In both the front and back yards of the Ottawa Lake residence; in 

,,,..,+addition, a previously-existing pit.,in the back yard would reqa!re excavation 
to a.depth of approximately 20 feet to remove contaminated burIding rubble.and 
soils which were backf lled into the pit. Current estimates indicate" 
:;ptoximately 2,000 y d of contaminated materials would be removed from the 

. 

.:- _ -:-The radioactive contamination in the back yard is in an area used by children 
as's play area. In addition, rain is contributing to movement of some'of'the 
contaminated material towards the pond, which is used by children for 
swimming. For these reasons, the proposed action would be tJnductec.as an 
expedited removal action to eliminate the potential health hazard to children 



The proposed removal action would be conoucted undrr DOE authorltlrs pursuant 
to the Atomic Energy Act (AU), would be conslstrnt wlth the final remedial 
action for the site, and mts the l llglblllty crltrrla for condltlons that 
are integral rlements of actions rl;glble for categorical rxcluslon as stated 
In 10 CFR 1021: 

1. The pr~osed action would not threrten a vlolatlon of rppllcrble 
statutory, regulatory, or permit requirements for environment, safety, and 
health, Including requirements of M)E orders. All JCtiVitieJ would be 
unaged by FUSRAP. 

2. The proposed action would not require sltlng and construction or major 
expansion of waste storage, disposal, recovery, or treatment frcillties 
(Including lnclnerators and facllttles for treating wastewater. surface 
water, and groundwater). Wastes would be transported offsite in 
accordance with applicable transportation and disposal requirements and 
disposed of at existing facilities. 

3. The proposed action would not disturb hazardous substances, pollutants, 
contaminants, or CERCLA-excluded petroleum and natural gas products that 
preexist in the environment such that there would be uncontrolled or 
unpermitted releases. The removal action would be conducted in an 
environmentally responsible manner to ensure site-specific control of 
environmental contamination. 

4. The proposed action would not adversely affect any environmentally 
sensitive resources defined in the Federal Register Notice referenced 
below, including archaeological or historica? sites; potential habitats of 
endangered or threatened species; floodplains; wetlands; areas having a 
special designatlon such JS Federally- and state-designated wilderness 
areas, national parks, national natural landmarks, wild and scenic rivers, 
state and Federal wildlife refuges, and marine sanctuaries; prime 
agricultural lands; special sources of water such as sole-source aquifers; 
and tundra, coral reefs, or rain forests. The proposed action would occur 
in a previously disturbed/developed area. 

There are no extraordinarv circumstances related to the proposal that may _ 
affect the significance 03 the environmental effects 
proposal is not precluded by 40 CFR 1506.1 or 10 CFR 

of the proposal, and the 
1021.211. 

llion and would take less The estimated cost for this action is less than $2 mi 
than 12 months to complete. 



*.. -. 

a TOBL APPLIED: Frollthe OOE MPA Iqlafentl 
rl 

Procoduros, 10 CFR 1021, 
sub&rt 0, Appmdfx 8, under rctlons that Homa ly Do Not Rquln LAS or 

l ‘W.l Roam1 utlmr undkr CEkCU (hcludl 
re&nse rctlons 

those trkrn as tlnal 
mud thorr takan b&an rwed!rl mud rmov81-t 

actiOI)s :td18r in SCopO IdO+ RtRA 8Jbd othrr 8utbOritf.S (hChdiD!J t 
t8k.n 8S Part181 closure 8CtiOnS 8Ud those t8ken before COr?-eCtiVe 8CtiOn), 
lncludlng trertmnt (0. .( Inciner8tlon), r8covery, stor8g0, or dlsporrl of 
W8St.S 8t existing f8Ci ItieS CUt'T'ently h;mndlintJ the type Of U8Stq involved in 
th rc#V81 8CtiOll...: 

I hove concluded th8t the proposed rction aeets the requirements for the CX 
referenced 8bove. Therefore, I recomend th8t the proposed 8ctIon be 
crtegorlc8lly excluded from further NEPA review 8nd dOCUIMt8tlOn. 

fcncPffricia Y. Phillips, OR0 NEPA Comliance Officer Dite' 

Based on my review and the recoImmd8tion of the OR0 NEPA Ccmpliance Officer, 
I recomend that the proposed rction be categorically excluded frum further 
NEPA rev* 8nd 

EnVimW8ntal'ReStOr;tiOn 811d Yaste tianagement, OR0 

& 
&% ‘-4, Bilsed on the recoIm8endations of the OR0 NEPA CompZ4ance Officer 8nd the 
@fg .: ;&sistant Han8ger.for Environment81 ReStOr8tiOn and Waste Hanagewnt, I p : ". determine that the propdsed action is categorically excluded from further NEPA 

review and documentation. g4: ,. . 



I 
El 

m Thomas i. Grumbly, Assistant Secrrtrry for Envitonwntrl Restoration and 
Uaste ttanagemnt, EM-1 

F, 
. ..K..{... 

categorically excluded 

If you have any questions concern1 
Patricia W. Phillips, OR0 NEPA 

Joe La Grone 
Manager 

Attachment 

cc u/attachment: 
6. L. Palau, RN1 
S. C. blian, TREV II, En-22 
L. E. Harris, TREV II, M-431 
J. Russell, BAH, TREV II, En-421 

.& .: R. S. Scott, FORS, EM-20 
&r”Ffu”. .i. 3; U. Wagoner II, TREV II, En-421 
,.g’,“* 
.<-- 7: H. Her&ix, ORO, EU-91 
:. _ k .I D. 6. Adler, ORO, EU-93 
3.:. 6. S. Hartman, ORO, EU-93 
::: If. II. Sey, ORO, Eli-93 
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N-Y.om--fc 

requbnents of DOE orders- All acthities would be ma&ged by F&RAP. -’ 

2 Theproposedacb;onwwldnotreguiresitingand~nstrudionormajore>tpansion 
Or~waste storage, disposal, recovefy, or treatment facilities (iii inchfators ;;,a+$ L-/l‘ ; ,-i , : ( ,_ ,, ,;> 

I.-.. 
and facili%s for treating wastewater, swfaca water, and g mtsr). ~-g&,k:~. 
generated during the proposed action would be cobcted, analyzed to determine I 
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m 0. umor, Actimg krist8nt ll8Mg.r for Lml+onwrrkl kmgwwt, w-w ~v.--~ 
iz!!r 

Attubod 1s 8 crt8wlUl e%clmloa (C%) dH.rmlrrtion bnetibf th pmpo8.d 
mawal anddlrpoulofradiout~~l coatmlutod rrkrlrls at forur : 

i 
%o 

Bdmr htbws slk, Toledo, MO. ho detarrhod tb8t tbts utlm 
cdmm to u) existi aat1oa81 tmlromoatrl Policy Act (Mm) subpart 0 cx 
dBaykuto6orlcrlye%cladod fmmfuebw WtPArwlnaaddoummktir. "p 

If you ha why qnst~oos conurn SPA caplI8aca Isson l~rsr contst 
htriclr Ye PMll~PS, OR0 +PAm$- Officer, at (615)'s 64260. ! ..' ; 

-6ti Slma * 
roartw.?m 



Septeaher 16, I994 

Hr. David Y. Hinaar 
chief of Licensing and Registeri 
Hlchigan Department of Public Hea "s 

Section 
th 

Division of Radiation Health 
P. 0. Box 30195 
lancing, Michigan 48909 

Dear Hr. Hinarr: 

PROPOSED RENOYAL ACTION AT 4400 PIML ROAD, OTTAWA LAKE, rlICHIRAN 

The purpose of this letter is to outline the Department of Energy's proposed 
cleanup strategy for the contaminated property at 4400 Piehl Road, Ottawa 
Lake, tiichigan. DOE proposes to remediate thls site through a time-critical 
removal action under the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA), according to the provisions of 40 CFR 300.415. 

The CERCLA requirements for time-critical removal actions include: 
documentation of the need for action with an action memorandum for inclusion 
in an Administrative Record file; establishment of an Administrative Record 
file withln 60 days of initiating on-site removal activities (including public 
announcement of the availability of this file); implementation of removal 
action activities that comply with all CERCLA, NCP, and DDE requirements that 
are applicable; and completion of removal activities and demobilization from 
the site. Post-removal verification sampling will be conducted according to 
DDE requirements, and verification documentation will be provided to the 
property owner and appropriate state and federal agencies. 

Available site characterization data, as well as process knowledge, have 
identified the primary contaminant at the site as uranium. Since DDE does not 
have a generic cleanup guideline for uranium, uranium guidelines are derived 
on a site-specific basis to-limit potential radiation doses from current and 
future land use to protective levels. DDE is currently developing a site- 
specific uranium guideline for the 4400 Piehl Road site. Argonne National 
laboratory has prepared a draft report which derives uranium guidelines for 
the site based on a dose objective of 30 mrem/year; this draft report is 
currently undergoingDDE.review. Scenarios considered for this analysis 
include continued nonagricultural residential use and potential future use of 
the site for subsistence farming. This draft analysis derives guideline 
values of 290 pCi/g for the residential scenario and 190 pCi/g for the 
subsistence farming scenario, to limit the maximum potential dose to 30 
mrem/year. In setting the actual uranium guidelines for this site, DOE may 
reduce these values in-accordance with the as low as reasonably achievable 
(ALARA) policy. 
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IQ‘. David Y. Mlnrrr 2. September 16, 1994 

uhile an approved guideline value 1s not yet final, current planning 
activities for the proposed removal action are proceeding on the asskqtion 
that the guldrlinr value srlected ~111 be 35 pCi/g total uranium. The uxlu 
potential dose to a person nslding on this property following remedlatlon to 
Uris criterion would be loss than 4 mrwyedr under current resldentlal use 
conditlonr and less than 6 -year under a worst-casr subsistence farmIng 
scenario; both values are well below all appltcable radirtlon protection 
standards and guldellnes and loss than 2% of thr dose from natural background 
radiation. Ye anticipate that the uranium guideline deterrlnatton for the 
4400 Plehl Road site, and the supporting documentation, will be completed 
within the next two weeks, and ~111 be forwarded to you as quickly as 
posrlble. 

The proposed removal activities at the 4400 Plehl Road site will Include roll 
characterization activities, using standard civil and radiological survey 
aethods, to reestablish the horizontal and vertical boundaries of 
contamlnatlon prior to any excavation. Contaminated soils will be excavated 
using standard techniques for remediation of such contamination, then loaded 
into metal Intedrl transportation containers. Intermodal containers will 
be transported by truck to a railyard and then via rail to the Envirocare 
disposal facility in Utah. If pond sediments are determined to be 
contaminated above cleanup criteria, these contaminated sediments would be 
dredged, dewatered, and packaged for disposal in the intermodal cortainers. 
Followlng completion of excavation activities, verification sampling will be 
performed by an Independent contractor to verify the successful completion of 
the removal action. 

UOE is currently preparing work instructions, design drawings, subcontract 
technical specifications, etc. to support successful completion of thfs 
removal action. These ataterlals can be made available upon request. 1 I 
suggest that we schedule a meeting for either the week of September 26 or the 
following week to provide an overview of these materials and discuss details 
of this effort. Fortunately, the methods to be used have already been 
successfully employed by DOE at many previous sites, and as such, should not 
present any unique challenges requiring extensive coordination between our 
agencies. 

The current schedule for the proposed removal action calls for cleanup 
activities to begin in early October 1994 and conclude by November 30, 1994. 
Because the removal action is scheduled to be completed within the 60-day time 
period for establishment of the Administrative Record for the site, a formal 
public comment period or additional community relations activities are not 

currently planned for.tq!~~~,~~~~~~.'Lin accordance with,CERCLA and DOE provisions. _ . _..,... i -. 
One important issue requiring concurrence from your office is the 
classification of the site regarding wetlands requirements. The property 
includes a small man-made pond which is located near the contaminated area to 
be remediated. The pond is less than one acre in size and was excavated in 
otherwise dry land. Therefore, DOE requests an exemption from Michigan 
wetlands regulations. UOE has no reason to expect that the proposed removal 
action at this property would adversely impact the pond in any significant 



k. D&d If. llfnrrr 3 5epteRb.r 16, 1994 

uay, and speclfk rltlgativa m~sufes (e.g., erosion controls) would k 
iqleaontti throughout tha removal action to prrvent rdvrrsr impacts to ttw 

st your concurrmc~ (In coordlnrtlon with the Mlchlgm 
ck?k o Natural Resourcw, as rpproprtrtr) that no furthw wtlmds T 
analyris Is required. Mdltlonrl Infomt:on on this issur Is provided in th 
rttached mRotandu. 

I am pleased to ba Mtirting thrsr clarnup wasuras at this pro 
r 

rty, and 
l~ok forward to wotklng with your offlcr on thrlr successful Imp ementrtlon. 
If 

j 
ou hrvr my qurrtlons or commts or reqrilrr further lnformtion, plrrsr 

cal Y at (615) 576-9634. 

Enclosure 

D&d 6. Adler, Site Hrnager 
Former Sites Restoration Division 

120619 



DATE: soptmbor 15, 1994 

TO: He8thw cothrocr 

SUBJECT: Gttawa L&J t&lends irsue 

From the lnformetkr, evaibble to us, we bsfkvo thet the pond at the 44DD Piehi 
road propew is not a natural body of wewr end was created by excavst~n because 
the pond does not appear on any of the following maps avallable to us: 

. Lambertviiie West quadrangle, 1:24,DOD U.S.G.S. topographic map 
covering the area [base map prepared In 1971 and photo-revised in 
1977). 

l National Wetland Inventory Map for same U.S.G.S quadrangle (based on 
April 1977 aerial photOgramm8try); 

. Monroe County, Michigan Soil Survey (Bowman 1981 I, published using 
aerial photos as base maps, date of photos unknown; and 

. a surveyor’s plat mep of the parcel showing only buildings and property 
boundaries (prepared in September 1988). 

If the pond was excavated solely to provide stock watering, then i. wOu:d not be 
regulated as a wetland under Michigan law. However, if the pond was constructed 
for other purposes (e.g., recreation), then the pond would be subject to regulation 
under Michigan’s wetlands law (Michigan Wetlands Protection Act and Michigan 
Wetlands Regulations). Wetlands outside the Great Lakes are regulated by Michigan 
Department of Natural Resources (DNRI. Federal wetlands regulations under the Clean 
Water Act are not applicable in this situation because the U.S. Army Corps of 
Engineers does not take jurisdiction over inland wetlands in Michigan. 

Under normal circumstances the pond would be regulated as a wetiand as 
defined by Michigan law, regardless of its size. in highly populated counties 
(> lDD,DDD people), any pond, wetland, etc., is regulated by DNR, and Monroe 
County has a population greater than 1 DO,DOO people. Because the removal action 
is proceeding as a time-critical action under CERCLA and the action affects only one 
property, we recommend that DOE seek an exemption from any state wetland 
regulations. We recommend that DOE seek support from the Michigan Department 
of Health to support this position and expedite this action with DNR. 



witIon tutors that could be used to support 8 raquast for an l xamotkm are 
~~pordbkuth#rlnrrIns&amdItwuox~~~hot~mricrdryW. 
If * pond qualifiis for an l xamption, than tha proposed ramoval 8ction would not 
w pkece h an area codgw- to any mtbnd, strum, pond, ate. Contiguous 
am.sahydrdogk comedon l Zther abova or below ground and is dogned by l8w 
~withirrMX)hof~ckuat~ndmtlmd,~,ato. Howwer,ifthepmdb 
~&darad a wetbnd, than any excavation occ~rrlng within 600 h of tha pond would 
k within the condguous 2698 and thaso acttons nfwld ba subjact to roguktbn (1.0.. 
CO&I raqulra a permit). Much of the contamfnatbd area at the Piehl Road property is 
<<ithin MK) h of th0 pOnd* 

With the data available (Foley and Johnson 19931, there is no reason to believe 
tbt the remove1 actkn at 4400 PiehI Road would s&rlflccrntty rffect th8 pond. lh8 
work pbn for the removal action would lncluda specific language to lndlcste that 
specific measures would be Implemented to prevent erosion of contaminated soil into 
the pond at the site. Example8 of eroslon control measures include silt fences, soil 
stabilization, ravegetation, etc. 

Previous sampling has shown that no radiological contamination above 
regubrtory guklelines Is In the water of the pond (Foley and Johnson 1993). An8fy8e8 
of a water sample from the pond showed a w concentration of 0.026 pCi/mL 
(approximate equivalent of 0.052 pCi/mL of total uranium). Th& is well below the 
Nuclear Regulatory Commission (NRC) standard of 0.3 pCl/mL for “‘U hncentration 
in effluent8 intended for unrestricted use (NRC 10 CFR 20..106 Appendix B, Table II). 
In addition, a sample of well water from the site had a 2”U concentration of 
0.00003 pCi/mL, which Is also below the proposed Environmental Protection 
Agency’s guideline of 0.03 pCi/mL for total uranium In drinkin water (56 FR 33050, 
July 18, 1991). 

Additional sampling was conducted in July 1994, and included some pond 
sediment samples. If the sediment samples exceed DDE guidelines and dredging is 
necessary to remove radiological contamination in the pond, we believe that the pond 
would not be regulated under Michigan’s Inland Lakes and Streams Act because the 
pond has a surface area of less than 5 acres [Inland Lakes and Streams Act, 281.951, 
set 2(f)]. 

In summary, to facilitate the removal action planned at 4400 Piehl Road, we 
recommend that DOE seek an exemption from regulation under Michigan’s wetlands 
regulations. Because the pond is less than 1 acre in size, it was excavated in 
other&se dry land, the r&itbval action is proceeding as a time-critical action under 
CERCIA, and the action affects only one property, we recommend that DOE request 
an exclusion from state wetland permitting requirements. We recommend that DOE 
seek the aid of the Michigan Department of Health to support an exemption and 
expedite this action with DNR. 
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EXECUTIVE SUMMARY 

The Department of Energy (DOE) has prepared this document to evaluate potential 
cleanup options for a privately owned site in Toledo, Ohio. This site was formerly owned and 
operated by Baker Brothers, Inc. and is referred to as the Baker Brothers Site in this document. 

The Baker Brothers Site was used by the Manhattan Engineer District (MED) between 
mid-1943 to July 1944 to machine natural uranium metal for the nation’s early atomic research 
program. After operations ceased, the site was decontaminated and released for unrestricted use. 
D.,.: to changing radiological standards, DOE conducted a comprehensive radiological survey 
of the site in 1989 and 1990. Results from the surveys indicated that levels of uranium were 
above guidelines in one iso!ated indoor location (Area 5 east wing) and five outdoor locations 
(a graveled courtyard and four areas under paved parking lots or grass-covered soils). 

The Baker Brothers site will be cleaned under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) and DOE’s Formerly Utilized Sites 
Remedial Action Program (FUSRAP). FUSRAP was established under the authority of the 
Atomic Energy Act (AEA) of 1954 to identify, evaluate, and, if necessary, clean former sites 
associated with MED-related radiological operations. 

Three cleanup options have been evaluated for the Baker Brothers Site. These options 
include: (1) no action, representing a baseline of current conditions; (2) insfitutionul conrrolshire 
moniroring, which would restrict access to contaminated areas and provide long-term monitoring; 
and (3) soil removal and building deconruminution, which would remove contamination above 
allowable guidelines and allow for unrestricted future use of the property. DOE is proposing 
Option 3 as its preferred action. 

i 

This Engineering Evaluation/Cost Analysis (EEKA) describes the location and history 
of the site; evaluates the results of prior investigations; and analyzes the ‘benefits, risks, and 
costs of ail three cleanup options. In addition, this document addresses elements of public 
involvement including the availability of the document to the public and specific information 
concerning the public comment period. 

The public was encouraged to review this document during the public comment period, 
which began March 28, 1995 and ended April 26, 1995. DOE has evaluated and responded to 
comments received during the public comment period which are included as Aplpendix E. 
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1. INTRODUCTION 

1.1 OVERVIEW OF FUSRAP 

This document discusses cleanup options for removing radioactive materials at the former 
Baker Brothers, Inc. site (referred to herein as the Baker Brothers Site) in Toledo, Ohio. The 
site is being addressed under the United States (U.S.) Department of Energy’s (DOE) Formerly 
Utilized Sites Remedial Action Program (FUSRAP). The U.S. Atomic Energy Commission 
(AEC), a predecessor agency of DOE, established this program in 1974. The purpose of the 
program is to identify and clean sites with residual radioactive material above current guidelines 
or standards. The residual radioactive material at the Baker Brothers site resulted from activities 
carried out under federal contracts during the early years of the nation’s atomic energy and 
weapons programs. 

FUSRAP was established under the authority of the Atomic Energy Act (AEA) of 1954 
to identify these sites and to re-evaluate their radiological status based on current guidelines for 
residual radioactivity. FUSR4P’s goals are to: 

0 identify former Manhattan Engineer District (MED)/AEC sites; 

0 characterize (define) site conditions; 

l clean or control sites to ensure protection of human health and the environment; 

1.2 

at the 

’ . 

a certify that the remediated sites are acceptable for titunz use. 

CURRENT &TE DJZSCRIPTION AND SElTING 

The Baker Brothers site is located near a downtown area in Toledo, Ohio (Figure l-l) 
intersection of Harleau Place and Post Street. Immediately surrounding the site are - _- _ _ _ 

commercial businesses to the north and south, residences to the east, and railroad tracks with 
residences beyond the tracks to. the west. 

*ri, . ..” ,_ ., _. 
Figure 1-2 provides a layout of the Baker Brothers site. The property is partially fenced, 

The exterior ground cover at the site is mostly asphalt or concrete with small patches of grass 
near the roads, The exception to this is the courtyard area behind the North Building which is 
covered with approximately 24 inches (in.) of gravel. There are four main buildings on the site. 
The interiors of each of the larger buildings (North and South Buildings) have beeri subdivided 
into arcas as shown in Figure l-2. 
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The South Building is located at 1000 Post Street and is divided int .: areas 1, 3, jA, 4, 
5, and 6 (see Figures 1-2 through l-6). This building is 4.180.5 square meter (m2) (45,000 
square feet [ft’]) in size and is used for electric motor repairs (Areas 3, 3A, 4, and 6) and 
offices (Area 1). Areas 3 and 6 were completely refurbished following a fire that occurred 
subsequent to Baker Brothers’ MED activities (Foley and Floyd 1992). 

The North Building is located at 2555 Harleau Place (see Figures l-2 and l-6) and is 
divided into areas 7 through 12A. This building is 3,716 mz (40,000 ft2) and is used as a 
storage area for electrical motors (Foley and Floyd 1992). The small courtyard, located behind 
this building, is used for storage of electric motors and transformers. 

The East Building in the eastern section of the site is located at 2551 Harleau Street. 
This unoccupied two-story structure is 743.2 m* (8,000 ft*) in size and was formerly used for 
offices (Foley and Floyd). The building is currently used only for the storage of office furniture 
(Figures l-2 and l-7). 

The West Building is located on the western edge of the site adjacent to the Conrail 
property. This two-story building has a high bay area (no second floor) and is 929 m* 
(10,000 ft*) in size. This building was previously used as an electric motor shop; however, it 
is not used or occupied, and is kept locked. 

The four buildings were constructed of brick in the 1920s with a saw-tooth roof 
configuration and cotlcrete floors, with the exception of the South Building. Area 1 in this 
building now has aluminum siding, and Areas 3A, 4, and 5 have wooden floors. 

A floodplain map provided by the City of Toledo Water and Utility Engineering 
Department shows that the Baker Brothers Site is not located in the floodplain of any stream or 
waterway (U.S. Department of Housing and Urban Development 1980). In addition, no 
wetlands are located at the site. The Baker Brothers Site and surrounding area are located in 
an urban setting that has been highly developed for many years and any wetlands that may havs 
existed at the site in the past have long since disappeared. 

1.3 SITE HISTORY 

Under jurisdiction of the U.S. Army Corps of Engineers in the early 194Os, AXED was 
established as the lead agency in the development of nuclear energy for defense-related projects. 
During the early years, MED often contracted with commercial operations to do uranium 
machining and fabrication. Between June 1943 and July 1944, Baker Brothers, Inc. was 
contracted to machine rolled metal rods into uranium slugs. These slugs were used in nuclear 
producticn reactors at both the Clinton Semi-Works in Oak Ridge, Tennessee and the Hanford 
nuclear facility in Richland, Washington. 

Although historical information on operations at the site is limited, a June 1943 trip 
report by the University of Chicago Metallurgical Laboratory Health Division indicates that four 
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Figure l-3. Southward View of the South Building 
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Figure l-5. Westward View of 

Figure l-6. Northeastward View of the North Building Showing Area 7 

FLJS12lPIO52295 



Figure l-7. Westward View of the East Building 
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lathes were used to machine the rods (Figure 1-g). According to the report, these lathes 
produced heavy fumes and uranium cuttings which would spontaneously irnite in the lathe pans 
and scrap metal containers (Foley and F!oyd). To control the fumes, an electrostatic precipitator 
was installed and the cooling/lubricant system on each lathe was upgraded to allow for larger 
volumes of lubricant to flow over the turning operation. It is believed that the turning operations 
were conducted in the grinding room located in the North Building. For security purposes, the 
uranium turnings were collected and stored. Containers of uranium turnings were stored in the 
grinding room as well as other locations in the plant for several days to several weeks prior to 
offsite shipment. The MED contract with Baker Brothers, Inc. for this operation was 
discontinued in 1944 when machining operations were transferred to the Hanford facility. The 
amount of uranium machined by Baker Brothers, Inc. has been estimated at between 90 and 
3OQ tons (approximately 1 to 4 train car loads). 

At contract termination, facilities such as the Baker Brothers site that were used by MED 
contractors were decontaminated according to the existing health guidelines. The radiological 
criteria of releasing sites for unrestricted use were generally site specific and clearly defined. 
In some instances, however, historical documentation of the cleanup activities is limited or 
nonexistent and conditions at these sites are unknown (Foley and Floyd 1992). 

As part of FUSRAP activities, an investigation of historical information to determine 
authority and review site conditions was conducted by DOE for the Baker Brothers site. Since 
the uranium metal operations performed at the Baker Brothers site was related ‘to MED 
activities, it was determined that DOE had the authority to conduct cleanup actions at the site, 
if required. Thus, it #as necessary for DOE to verify existing conditions to determine if the site 
met current radiological guidelines. Although records are available that indicated several 
inspections were made at the Baker Brothers site, no record was found of a final inspection and 
cleanup when work was completed. 

DOE and Argonne National Laboratory conducted a preliminary radiological survey of 
the Baker Brothers site in April 1981. The preliminary survey results detected a small amount 
of isolated radioactive material in a wooden shelf bin in one building, and surface radioactivity 
on the floor and wall in another building. There was no evidence of ceiling or roof radioactivity 
caused by the uranium scrap fires documented in the site records. 

Although radioactive material. was found in only small isolated areas of the Baker 
Brothers site, DOE directed that a comprehensive radiological investigation be performed at the 
site, However, the site was assigned a low priority due to the limited residual radioactive 
materials and low risk of exposure to radiation for the site workers and genrrai public. In 1989, 
a team from the Oak Ridge National Laboratory (ORNL) performed a radiological survey of the 
Baker Brothers site. The ORNL survey team returned in 1990 with drilling equipment to obtain 
subsurface soil samples across the site. These results are summarized in Section 2 of this 
document. The complete tesults of this investigation can be found in the document, Radiological 
Survey of the Fomter Baker Brothers, Inc. Site, 255x-2555 Harleau Place, Toledo, Qhio (Foley 
ad Floyd 1992). 
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Figure 1-8. Original Uranium Machining Lathe Stored in the South Building 
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In November 1991, following completion of the ORNL survey, the top 2 ft of soils from 
the courtyard area of the North building were excavated by private parties and transported to a 
residence in Ottawa Lake, Michigan for use as backfill. The courtyard area was backfilled with 
clean gravel following the excavation. The Ottawa Lake propeny has since been cleaned up as 
a separate action by DOE. 
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2. SITJZ CHARACTERIZATION RESULTS 

2.1 SURVEY AND SAMPLING ACTIVITIES 

Investigative survey and sampling activities were conducted at the Baker Brothers site 
to determine if radioactive material remained and which areas of the site exceeded current DOE 
guidelines. In April 1981, a preliminary radiological survey of the site was conducted by DOE 
and Argonne National Laboratory. The results indicated a small amount of isolated radioactive 
mate: :.:I in a wooden bin in one building and on the floor and wall in another building. 
Although the contamination at the Baker Brothers site posed only a small risk, DOE directed that 
a comprehensive radiological survey be performed. Investigations were conducted in June 1989 
and in June 1990 by the Measurement Applications and Development Group of ORNL. The 
June 1989 survey and sampling covered accessible portions of the buildings and property, 
indoors and outdoors. Several areas in both the North and South Buildings were being used for 
storage, and only limited floor and wall surveys could be conducted in these areas. In June 
1990, the OFWL survey team collected subsurface soil samples with augers from outdoor areas. 

Several different types of measurements and samples were taken during these 
investigations to identify the locations and levels of radioactive materials at the site. The 
radiological survey included: (1) surface gamma scan walk-over survey. in all accessible areas 
of the property, both outdoors and indoors (Figure 2-l), including sections of the roof for both 
the North and South Buildings; (2) direct gamma exposure measurementsusing a pressurized 
ionization chamber at 1 m (3.281 ft) above the surface (to measure human exposure levels); 
(3) collection of indoor floor debris and overhead beam dust samples for radiological analysis; 
(4) collection of outdoor soil samples for radiological analysis; (5) direct measures of fixed and 
removable alpha and beta-gamma activity levels indoors and on the roof; (6) collection of 
outdoor shallow soil samples and direct measurement of gamma profiles in the shallow auger 
holes; and (7) air sampling in Building Areas 1, 3, and 3A. 

2.2 SURVJZY AND SAMPLING RESULTS 

Uranium and associated short-lived decay products are the sole radioactivi Cbnstituent 
materials of concern identified from the surveys and investigations at the site. Metallic uranium 
was the only radioactive substance known to have been handled at the siu. The long-lived 
radionuclides produced as a result of uranium decay are not of concern at the site since they 
were separated and removed during the uranium metal refining process conducted elsewhere. 

&!&or gamma scanning (walk-over) survey measurements (see Figure 2-l). taken at 
about 8 cent&ters (cm) (3 in.) above the ground surface, showed elevated uranium readings 

2-l 



Figure 2-l. Walk-Over Gamma Scanning Survey to Detect Radioactivity 
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at five general locations. These measurements helped identify the areas where soil samples 
should be taken. Elevated exposure rate measurements were found generally over all the 
concrete and asphalt areas of the site; however, some of this activity can be attributed to 
naturally-occurring radioactive substances present in bricks, concrete, granite, and other 
materials used in paving and building construction. 

Outdoor uranium (U) contamination at the Baker Brothers site consists of soils and debris 
containing uranium above the proposed site-specific cleanup guideline of 35 picocuries per gram 
(pCi/g) above naturally occurring background concentrations (DOE 1995). Background 
concentrations are based on readings from soils collected at undisturbed background locations 
where naturally-occurring levels of uranium were measured. 

Elevated levels of uranium were detected in soils at the five outdoor locations shown in 
Figure 2-2. The cleanup guideline of 35 pCi/g for total uranium corresponds to a U-238 
guideline of approximately 17 pCi/g since natural uranium exists as approximately one- half 
U-238 with the remainder being primarily U-234 and a small amount of U-235. The U-238 
concentrations in soil samples at the Baker Brothers site ranged from 0.50 pCi/g to a hotspot 
maximum of 160,000 pCi/g. The U-238 concentration in site soil (based on the 95 percent 
upper confidence level [UCLJ), excluding the hotspot and the upper 6 in. of soils from the 
courtyard where soil was previously excavated, is 104 pCi/g. Table 2-l summarizes the 
radionuclide concentrations in the soil at the Baker Brothers site. 

Indoor gamma scanning measurements, taken at approximately 8 cm (3 in.) above floors, 
overhead beams and shelves, showed only slightly elevated direct and transferable radioactivity 
measurements. None of these measurements approached or exceeded DOE guidelines. 

Direct measurements of alpha and beta-gamma surface mdioactivity were made at 
73 indoor locations. Only one smear sample showed an activity level above DOE’s average 
allowable guideline for residual uranium on structural surfaces (5,000 disintegrations per 
minute [dpm]/lOO cm3). One indoor dust sample showed an activity level of 5400 pCi/g which 
is well above DOE guidelines. All other dust samples showed activity levels less than or equal 
to 2 pCi/g. Both of the samples showing radioactivity were collected from the same set of 
shelves located in the South Building on the east end of Area 5 (see Figure 2-3). 

Measurements of removable surface radioactivity at the same 73 indoor lc&ons showed 
only one location where the DOE guideline for uranium radioactivity was exceeded. This 
sample was also collected from the shelves located on the east end of Ares 5 in the South 
Building. All samples collected from the remainder of the South Building showed U-238 
cotxzentrations below guidelines. Measurements of direct and removable surface radioactivity 
from accessible roof areas showed activity well below DOE guidelines. In addition, indoor air 
samples showed no detectable radioactivity. . 

f 
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Figure 2-3. Eastward View in South Buikling (Area 5) 
Showing Shelves with Elevated Uranium Levels 
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Table 2-1. Radionuclide Concentrations at the Baker Brothers Site Ii: 

Naturally Occurring 
Concentration of Background Concentrationb 

Anafyte Radionuclide (pCi/g)’ (PCW 

U-238 104.0 1.4 

U-238-Hotspot 160,000 1.4 

Radium-226 (Ra-226) 1.28 1.5 

Thorium-232 071-232) 0.86 1.0 

* UC& cstimarc of dx mean concenuadon which reprexnrs the reasonable maximum exposure concentration (RME). 
’ lhcx values q~s.cnt an ~et-qc of normal radionuclidc concenmtions in Ohio. 

2.3 DISCUSSION OF RESULTS i 
t 

Results of surveys conducted at the Baker Brothers site identified five outdoor areas with 
soil containing uranium contamination above DOE cleanup guidelines (see Figure 2-2). Elevated 
uranium levels above DOE guidelines were also detected in one surface smear and one dust and 
debris sample from a shelf bin area in the mezzanine of the South Building (Area 5). 

: I 

In November 1991 (following completion of the ORNL site surveys), private parties 
excavated and removed contaminated soils and debris from the Baker Brothers site property to 
a location in Ottawa Lake, Michigan (DOE 1994). Soil containing tree and brush debris and 
concrete demolition debris was excavated to a depth of approximately 60 cm (2 ft) in the 
courtyard area behind the North Building. The courtyard area was then backfilled with gravel. 
This area is now used for storage of used electric motors and transformers. The soils excavated 
frarn the courtyard were used as backfill and topsoil at a private residence in Ottawa I&e, 
Michigan. These soils have since been removed from Ottawa Lake by DOE as a separate 
cleanup action. Figure 2-4 shows the courtyard area prior to the 1991 excavation. 

As a result of the soil removal from the courtyard, much of the uranium data reported 
for this area from the 1989 and 1990 ORNL surveys are no longer expec*& to be present, 
Additional site sampling that will be conducted prior to cleanup activities will determine if 
uranium in excess of the cleanup guideline remains in the courtyard area. 

Because the radioactivity at the Baker Brothers site is isolated in small areas under 
pavement or gravql, and is limited in extent, exposure to radiation would be extremely low 
under the present conditions and use of the site. 
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Engurr 24. Sampling A&Q in the Courtyard Area Near the Entrance of Building & 8 
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2.4 CLEANUP GUIDELINES 

Safety and health requirements for radioactive materials are based on the most current 
scientific information available concerning health risks from exposure to radiation. With time, 
as more information concerning health risks from radiation has become available, these safety 
and health requirements have become more stringent. Cleanup guidelines that were used during 
t;;e MED project period are no longer considered appropriate for most sites, 

Current regulations are designed to protect the public and workers from radiation by 
limiting the amount of radiation exposure that a person may receive. The recommended limit 
on rhe amount of exposure that an individual may receive each year is set by international and 
natIona radiation protection authorities. In the U.S., the Environmental Protection Agency 
(EPA), the Nuclear Regulatory Commission (NRC), and DOE base regulatory limits for 
radiation exposure on the recommendations of these international and national radiation 
protection groups: International Commission on Radiological Protection (ICRP) and the National 
Council on Radiation Protection and Measurements (NCRP). The current DOE limit for 
exposure of the general public is 100 mrem/yr (millirem per year). This limit represents the 
amount of radiation dose generally believed to be safe, based on the best scientific data 
available. Naturally occurring background external gamma exposure rates from cosmic and 
terrestrial sources measured in the Toledo area are approximately 70 mrem/yr. 

DOE uses the IO0 mrem/yr regulatory limit as the primary basis for establishing cleanup 
guidelines at FUSR4P sites. Other cleanup guidelines have also been established for certain 
types of radioactive contamination. These cleanup guidelines limit the amount of residual 
radioactive contamination on surfaces such as building walls, floors, or ceilings. There are also 
guidelines that limit the amount of radiation to which individuals within a building may be 
exposed. These general cleanup guidelines apply to radioactive contamination, or. radiation 
exposure conditions at any site. For most exposure conditions, use of these guidelines will 
ensure compliance with the 100 mrerdyr public dose limit. These guidelines were developed 
to protect the public after decontamination and release of the property for unrestricted use, and 
are consistent with similar limits established by the NRC for commercial nuclear operations. 
However, since an individual might encounter multiple sources of radiation exposure, the 
maximum acceptable exposure from any single source is generally established as a fraction of 
the total dose limit (e.g., SO mrem/yr or below). 

Neither EPA or DOE requirements (Order 5400.5) specify cleanup guidelines for 
uranium contamination in soil. Because there are no general cleanup guidelines for uranium in 
soil that apply to every site, guidelines must be developed on a site-specific basis. Using the 
public dose limit (100 mrern/yr) as the basis for derivation of the cleanup guideline, a site- 
specific cleanup level for uranium can be determined. First, a site-speciftc dose assessment is 
conducted, using a mathematical model to conservatively model the impact of possible future 
activities at the site, This dose assessment is then used to calculate the concentration of uranium 
in the soil that under upper bound exposure conditions, could potentially expose an individual 
(either currently or in the future) to the public dose limit of 100 mrem in a year. Once the 
concentration of uranium is determined that could cause exposures of 100 xnrem/yr, the actual 



cleanup guideline is usually set by applying ALARA considerations anG further reducing this 
concentration to a fraction of the 100 mrem/yr limit (e.g., 30 mremlyr). 

A site-specific total uranium guideline of 35 pCi/g has been developed for the Baker 
Brothers site by Argonne National Laboratory (ANL) for DOE (ANL 1995). Typical uranium 
c!canup guideline levels for sites similar to the Baker Brothers site have ranged from 35 to 
100 pCi/g (DOE 1995). A summary of the DOE cleanup guidelines that apply to the Baker 
Brothers site is shown in Table 2-2. 

Table 2-2. DOE Guidelines for Protection Against Radiation 

BASIC DOSE LIMITS 
The basic limit for the atmuai radiation dose (excluding radon) received by an individual member of the 
general public is 100 mrem/yr. In implementing this limit, DOE applies AS Low As Reasonably 
Achievable (ALARA) principles to set site-specific guidelines Lhal are substantially below the 100 mrem/yr 
limit (e.g., 30 mrem/yr or below). 

Mode of Exposure External Gamma Exposure 
Rates 

Guideline Value 

Radionuclide concentrations 
in Soil’ 

U-total (natural) Site specific - 35 #Ii/g’ has heen 
derived for the Baker Brothers 
site (Note: This corresponds to a 
limit of approximately 17 pCi/g _ 
of U-238) 

External Gamma Radiation’ 

Allowable Residual Surface 
Radioactivitfl 

BelP-Gamms Dose Rates 

Indoor gamma radiation level 
(above background) 

20 microRoentgens OIRYhr ’ 

U-238, U-235, 
U-natural(alpha emitters) 

Maximums * 
Avera&’ 

Removable k ’ 

Surface dose rate averaged over 
not man than I m’ 
Maximum dose rate in any 
100-cml area 

15,000 dpm/lOO cm’ 
5,000 dpm/lOO cm’ 
1,000 dpmllO0 cm’ 

0.20 milllrad per hour 
h=dlhr) 

1.00 mrrd/hr 

Sources: DOE 1986 and DOE 1990 
‘DOE guidelines for uranium arc derived on a site-specific bash. 
’ This is the average allowable level of gamma radiation inside I building or habitable stnxtun on a site that has 
no mdiologieal restriction on its use. 
‘The 20 pWhr shall comply with the basic dose limit (100 mren.Vyr) when an appropriate-use accnarlo ia 
amsidered. 
’ DOE surface contamination guidelines are consiscenr with the Nuclear Regulatory Commission guidelines. 
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Table 2-2. (continued) 

* As used in this table, dpm means tbc rate of emission by radioactive material as determined by correcting the 
counts per minute measured by an appropriate detector for background, efficiency, and geometric factors associated 
with the instrumentation. 
/The average and maximum dose rates associated with surface contamination resulting from beta-gamma emitters 
should not &eed 0.2 mrad/hr and 1 .O mrad/hr, respectively, at I cm (.4 in.). 
’ The maximum contamination level applies to an area of not more than 100 cm2 (15.5 in.*). 
’ Measurements of average contamination should not be averaged over an area of more than 1 m*. For objects of 
less surface area, the average should be derived for each subject area. 
’ The amount of removable radioactive material per 100 cm’ (15.5 in.‘) of surface area should be determined by 
wipirlg an area of that size with dry filter or soft absorbent paper, applying moderate pressure, and measuring the 
amount of radioactive material on the wipe with an appropriate instrument of known efficiency. When removable 
contamination on objects of surface area less than 100 cm’ (15.5 in.3 is determined, the activity per unit area should 
be based on the actual area and the entire surface should be wiped. It is not necessary to use wiping techniques to 
measure removable contamination levels if direct scan’ surveys indicate that total residual surface contamination 
levels are within the limits for removable contamination. 
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3. IDENTIFYING AND EVALUATING CLEANUP Ok.I’IONS 

A total of three cleanup options were considered and developed for evaluation. A 
no-action option was evaluated to use as a baseline for comparison to the other options. An 
institutional control/site surveillance option was evaluated to determine if restricted site use 
without remediation is appropriate. A third option, soil removal and building decontamination, 
was evaluated to determine the feasibility of site cleanup. Treatment of contaminated soil was 
not considered for this site because of the small volume of contaminated soil. 

3.1 DESCRIPTION OF OPTIONS 

Option 1: No action 

A no-action option is considered to provide a baseline for comparison with the other 
options. Under this option, DOE would conduct no further activities at the site. Any current 
potential for human exposure to radioactive constituents would continue to exist, 

Option 2: Institutional Controls/Site Surveillance 

In this option, deed restrictions would be utilized to allow the property to be used for 
industrial purposes only. The deed restrictions would be drafted based upon agreement from 
property owners. This restriction would constrain potential exposure to residual uranium by 
limiting land usages that would preclude activities such as crop cultivation or groundwater use 
for drinking purposes. 

Area 5 in the South Building would be sealed. Access control signs would also be used 
to warn the public of the radiological hazards presented by this area. Fencing and access control 
signs would be placed around the entire outdoor courtyard area. Access control signs would 
be placed around all of the other outdoor areas such as parking areas showing residual uranium 
in the underlying soils. 

One deep and one shallow groundwater well would be installed ,downgradient of the site 
to monitor any possible migration of uranium into the groundwater and possible offsite 
movement of contaminated groundwater. The asphalt and concrete covering the soil containing 
uranium would be maintained as necessary. Outdoor air and gamma radiation monitoring would 
be conducted annually. 

Option 3: Soil Removal and Building Decontamination 

In this option, the site would be secured and areas with uranium levels above guidelines 
would then be cleaned, Excavated soil would be shipped offsite to a disposal facility for wastes 
with low-levels of radioactivity. Excavated site areas would be filled with clean soil or crushed 
stem and rcwxec! with an asphalt, concrete, or grass cover after consultation with property 

FlJSl2lP#5229s 3-l 



owners. The shelf bins in South Building (Area 5) with residual uranium WC did be remcved and 
shipped offsite for disposal with the soil. Interior building surfaces would IX cleaned to remove 
residual uranium above allowable limits. The -restthing decontamination waste would also be 
shipped offsite for disposal. 

The total volume of materials requiring disposal is estimated to be 1,911.5 m3 
(2,500 cubic yards [yd3]). This estimate is based on the 1989 and 1990 ORNL sampling data 
that indicate approximately 1,472 m3 (1,925 yd3) of soil contain uranium levels above 35 pCi/g. 
This estimate includes a 30 percent increase volume (swell factor) to account for the effects of 
excavation. It should be noted that thereis uncertainty associated with this volume estimate due 
to the excavation of an unknown volume of soil from the courtyard area and the expected 
uncertainty that is associated with any survey and sampling activities that are designed to bound 
the nature and extent of the constituents present. Excavated materials and decontamination 
wastes would be placed in secured containers and transported to a disposal facility. If available, 
bimodal containers (which can be transported either by truck or train) would be used. Filled 
containers would be trucked from the site to a railyard in a secured manner. The containers 
would then be loaded on trains and transported offsite to a permitted disposal facility. 

3.2 EVALUATION OF OPTIONS 

The three cleanup options identified in the previous section were each evaluated against 
three general requirements: (1) effectiveness (how well the cleanup option works), 
(2) implementability (how easily the cleanup can be done), and (3) costs. 

3.2.1 Effectiveness 

The effectiveness of a cleanup option is based on how well it protects human health and 
the surrounding environment from contaminant-associated risks’ both during and after 
implementation. 

Mezsures of effectiveness include: 

l 

l 

l 
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potential health risks from exposure to or contact with uranium both 
during and after cleanup; 

compliance with guidelines and environmental regulations that apply to the 
cleanup activities (see Appendix B); 

how quickly the cleanup can be performed; and 

lowering the harmful effects (toxicip). reducing the movement of the uranium 
(mobility), and decreasing the volume of material containing residual uranium. 

3-2 



Porential Health Eflecfs 

To assess potential health effects associated with Options 1, 2, and.% radiation doses 
associated with each option were evaluated under current and future conditions. The dose 
assessment was conducted using the Residual Radioactivity (RESRAD) computer model 
(Version 5.19) developed by ANL. 

The dose assessment evaluated radiation exposures for three general exposure scenarios: 
worker, renovation worker, and future groundwater ingestion from a well at the site boundary. 
The worker exposure scenario addresses potential exposures to workers conducting routine 
activities similar to those currently conducted at the facility. The worker exposure assessment 
provides an estimate of doses under current, and likely future, normal, or routine work 
activities, The renovation worker scenario addresses potential worker exposures associated with 
building demolition, or excavation activities such as those that might be associated with a major 
renovation project. Future renovation worker exposures provide an upper bound (maximum) 
estimate of likely worker exposures at the Baker Brothers site. Since this area is currently on 
a municipal water supply and there is no evidence that uranium would ever reach the potable 
groundwater, the future groundwater exposure scenario provides a worst case estimate of 
possible future doses to the public from drinking water contamination. 

Appendix A provides a detailed discussion of the dose assessment methods, assumptions, 
and results. The results from the dose assessment are summarized in Table 3-l. and discussed 
in the following sections for each option. 

Table 3-1. Summary of Dose Assessment Results for the Baker Brothers Site 

Building Decontamination 0.3 I NA I 6 I NA I 0 

Option 1, no action, would involve no change in the site. Therefore, the potential for 
exposure to etevated concentrations of uranium would remain. &cause the site is in a heavily 
in&&d m and land USC is unlikely to change, future land use is ass~~~~ed to remain 
in&l&al, ‘lhts, current workers and future renovation workers could potentially be exposed 
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to existing uranium levels. It is also assumed that while land use at the .;,;e remains industrial, 
future residents adjacent to the site could be exposed by drinking groundwater containing 
uranium leached from soils at the site (estimated by mathematical models). . 

Soil contamination at the Baker Brothers site is non-uniformly distributed, with several 
localized areas of elevated uranium concentrations (hotspots). Potential radiation doses to 
workers were evaluated by assuming that workers could be exposed to uranium through two 
primary mechanisms. Workers performing activities outdoors could be exposed to varying levels 
of uranium if their work required transit through several areas of localized elevated 
concentrations. Workers could also be exposed routinely to only one area of localized uranium, 
if work activities were primarily concentrated in one area. Thus, doses could be calculated 
based on an average site uranium level (for the roving worker), or based on a single hotspot (for 
&he worker with duties in a single area). 

To cover both possibilities, and to limit over-estimation of average sitewide 
concentrations, the data set for the risk assessment was split into two parts. Exposures were 
evaluated for routine work activities using the UC& estimate of the mean (average) uranium 
level, excluding the single maximum soil hotspot concentration of 160,ooO pCi/g and the data 
from the top 6 in. of the courtyard area where soils containing uranium were excavated. 
Transient (short-term) exposures to hotspot conditions were evaluated using the maximum 
hotspot concentration (excluded from the average concentration calculation). Concentrations of 
radioactive constituents that were used in the RESRAD analyses are summarized in Table 2-l. 

Potential doses were evaluated for current workers using only the inhalation of radon and 
direct gamma exposure pathways assuming the worker spends 1 hr/day in the hotspct area. ’ 
Because the site is covered with asphalt, concrete, and clean gravel; inhalation of contaminated 
dust and ingestion of contaminated soil were considered unlikely. The upper bound potential 
dose projected for the current worker under routine work conditions was 2 mrem/yr. Under 
transient exposure conditions to a hotspot area, the current maximum worker dose was projected 
as 33 mrem/yr. The primary contributor to doses under either of the current worker exposure 
scenarios was external gamma radiation. Both routine and transient dose estimates are well 
below the DOE public dose guideline. However, it should be noted that current activities at the 
site would result in lower exposure levels for the employees. 

Potential future doses to a renovation worker were also evaluated under Option 1. 
Possible exposure pathways for the renovation worker included exposure to direct external 
gamma radiation, inhalation of contaminated dusts and radon, and ingestion of contaminated soil, 
In addition, it was assumed that a renovation worker could spend twice as much time (2 h.r/&y) 
in the vicinity of a hotspot during excavation activities than the current worker. The maximum 
Potential dose projected for the future renovation worker under routine work conditions was 
35 mretn/yr. Much of this dose, 86 percent, is from inhalation of contaminated dust. This is 
likely a very conservative over-estimation of actual conditions during renovation. Transient 
(hotspot) exposures to a renovation worker were 65 mrern/yr. Under the unlikely condition that 
a renovation worker could receive the maximum potential dose from both routine activities 
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35 mrem/yr) and transient hot spot work (65 mremiyr), the public dose 1;mit of 100 mrem/yr 
could be exceeded. 

Future doses from the groundwater pathway were included in the evaluation of potential 
health effects under Option 1 to cover potential impacts to nearby residents.. Because the 
drinking water aquifer in the area of the Baker Brothers site is 100 to 150 ft below land surface, 
the model showed that uranium could not impact this pathway over the lOCKI year assessment 
period. 

i 

2 Option 

Under Option 2, institutional controls/site surveillance, the site is assumed to remain 
industrial, but health risks are reduced due to access restrictions and deed provisions that limit 
the potential for exposure to uranium. It was assumed that institutional controls restrict 
excavation and construction activities so that future renovation exposures are not expected. It 
is also assumed that deed restrictions limit access to groundwater through not allowing 
construction of wells on properties adjacent to the Baker Brothers site. Thus, the only exposures 
under Option 2 are to workers. Doses to workers under Option 2 are the same as the doses 
shown for Option 1 for both routine activities (2 mrern/yr) and for transient hotspot activities 
(33 mrern/yr). These doses are well below the DOE public dose guideline of 100 tnrem/yr. 
Because the buildings are not allowed to be renovated there are no exposures to renovation 
workers. 

Ontion 3 

Option 3 would include removal of soils containing uranium above 35 pCi/g. and 
decontamination of buildings at the site. Approximately 1,911.S m3 (2,500 yd3) of material 
would be removed and shipped offsite for disposal under Option 3. The resulting total uranium 
level in soils after removal operations would be limited to no gieater than 35 pCi/g. It is 
assumed that exposure conditions for Option 3 are the same as those for Option 1. 

The maximum dose to workers after removal of soils with uranium levels above 35 pCi/g 
was projected as 0.3 mretn/yr under routine work conditions. Doses to a future renovation 
worker would be 6 m.rem/yr if Option 3 were implemented prior to renovation activities. These 
doses are a small fraction of the DOE public dose guideline of 100 m.rem/yr. As with Option 1, 
the future dose from the groundwater ingestion pathway was 0 mremlyr. 

Transporting the materials for disposal in Option 3 presents one cf the greatest risks. 
The transportation risk is due to the potential for a traffic accident that would cause an injury 
or a fatality. (Any waste spilled during an accident would be removed according to cleanup 
requirements and is not expected to result in any unacceptable exposures.) In general, the 
further t!~e destination and the greater the number of containers involved, the higher the risk of 
a transportation accident involving a fatality. When comparing transportation modes, truck 
transportation has a higher fatality per mile ratio than rail transportation. 

A transportation analysis was performed tO estimate the risk of a transportation a&dent 
involving low activity radioactive soil and debris. For the purposes of this analysis, the disposal 



facility was assumed to be an existing facility located in Utah (a round Trip of 257,440 m 
(1,600 miles) from the Baker Brothers site). In addition, both rail and tnlsk transpomtion in 
bimodal containers were evaluated. The number of fatalities expected to occur under any 
transportation scenario for Option 3 is much less than one. 

Potential Environmental Impacts 

No environmental impacts are expected from Option 2, and only minor environmental 
impacts could occur under Option 3, excavation. Disturbed areas would be susceptible to both 
wind and water erosion. However, these effects will be minimized or eliminated by using 
preventative measures, such as dust suppression techniques and barriers to minimize exposed dirt 
from moving offsite during rainstorms. 

Compliance with Guidelines, Laws. and Regulations 

Option 1, no action, would not comply with DOE Orders because radioactive 
contamination would remain onsite at levels exceeding DOE guidelines for unrestricted land use. 

Deed provisions, fencing, and access control signs would be implemented in Option 2 
and would comply with DOE Orders for controlling contaminated areas. Use of the site would 
be limited. The ability of these institutional measures to restrict access in the long-term is not 
certain. 

Option 3 would fully comply with DOE Orders and applicable regulatory requirements. 
No restrictions on the use of the site would be required and site risks would be essentially 
eliminated. A list of environmental and safety requirements that may be used at this site is 
presented in Appendix B. 

3.2.2 Implementability 

The implementability of an option is determined by: (1) its technical feasibility; (2) the 
availability of equipment, skilled workers, and disposal locations; and (3) its acceptability to the 
state, local community, and DOE (administrative feasibility). 

Technical Feasibility 

All of the options am technically feasible. Option 1 involves no cleanup or other action 
at the site, Option 2 entails minor physical work, implementation of restricticns on site use, and 
a minimal amount of long-term site surveillance and maintenance. 

Option 3 is technically more complex, but similar cleanup projects have been 
successful!y implemented at FUSRAP sites throughout the country. Disposal of soil and other 
material with uranium generated during cleanup is possible at currently existing disposal 
facilities. Because the property would be cleaned both below the soil cleanup guideline and the 
building surface cleanup standards, long-term maintenance would not be required at the Baker 
Brothers property. The property would be released for use without radiological restrictions. 
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Availability of Services and Materials 

A11 the services and materials required to carry out all of the options are readily 
available. No specially made equipment or materials would be required. 

Administrative Feasibility 

Option l? no action, is not administratively feasible. Taking no action could allow 
workers and others to have access to areas where uranium site concentrations are above cleanup 
guidelines, and could result in higher exposures and the spread of uranium if the site is altered 
in the future. Therefore, it would not comply with DOE Orders requiring protection of public 
healrh and the environment. 

Option 2 is theoretically feasible, but it would require implementation of complex 
permanent restrictions on the use of the property. Permanent restrictions would have to include 
an administrative means to ensure that fencing is maintained to restrict access to certain site 
areas, a means to maintain the asphalt and concrete covering the soil containing uranium, and 
a means to monitor uranium migration. Institutional controls and site restrictions would be 
difficult to maintain in the long-term. 

Option 3 is administratively feasible. Similar cleanup projects have been successfully 
completed. Administrative activities may include permitting and interagency agreements or 
waivers, as well as obtaining input from state health and environmental agencies, local officials. 
and the community. 

Option 1 could have an adverse effect on the community because unrestricted access to 
contaminated portions of the site and the potential for spread of uranium would be possible, 
Option 2 could have an adverse effect on the community because full beneficial use of the 
property would be restricted and long-term restrictions would be difficult to maintain. Option 3 
would be expected to have a positive effect on the community. Materials containing uranium 
above the cleanup guidelines would be removed from the property and the site would be then 
certified for use without radiological restrictions. 

3.2.3 Cost 

For the no action option, there would be no DOE activities at the site. The cost for this 
option is $0. 

Option 2 (institutional controls and site monitoring) would involve building fences around 
m with soils containing uranium, where needed; replacing and maintaining inadequate 
fencing; and maintaining pavement over areas of soil with elevated uranium concentrations. 
Warning signs would also be posted. Permanent deed nstrictions would be developed and filed 
with the appropriate real estate recorder’s office. An environmental surveillance program would 
be implemented for routine outdoor ambient air monitoring, gamma expqsure monitoring, and 
groundwater monitoring. In accordance with CERCLA guidance, these costs are estimated for 
a period of 30 years, however, maintenance of fencing and site monitoring would be required 
indeftitely. For cost estimating and presentation purposes, annual costs and 30 year costs are 
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given as two points of reference. Annual costs are estimated at $26,200 pt.’ year. Maintaining 
Option 2 for 30 years would cost approximately $786,000; however, as lieviously noted, costs 
would continue indefinitely. 

Costs for Option 3 would involve planning, design, additional surveys in the courtyard 
area and other locations, additional pre-cleanup activities, and the excavation, removal and 
s&npling of contaminated soil and debris. Soil above the uranium cleanup guideline would be 
excavated, placed in secure containers, and transported offsite for disposal. 

Concrete rubble and asphalt paving that may be generated during cleanup would be 
surveyed or sampled to determine if uranium above guidelines is present. Uncontaminated 
debris would either be transported offsite for disposal at a conventional landfill or stockpiled 
temporarily for use as fill in excavated areas. Rubble containing uranium would be placed in 
bimodal containers and transported offsite for disposal with the excavated soil. 

The shelf bins in South Building (Area 5) would be removed and placed in containers for 
transport offsite with the soil and rubble. If supplemental surveys indicate other surflcial 
uranium in the building areas, those areas would be decontaminated. Fixed uranium on walls 
and floors would be cleaned. A verification survey would be conducted by an independent 
contractor to ensure that cleanup is complete. Excavated areas would be filled and seeded or 
paved. Streets or sidewalk areas requiring removal, if any, would be restored. 

Excavated soil and other debris would be shipped for disposal at a low-level radioactive 
waste disposal facility. Based on an estimated volume of 1.9115 mr (2,500 yd3) of materials 
to be removed and disposed, the cost of Option 3 is estimated at $4.3 million. The entire 
removal action would take approximately 3 months. 

It should be noted that there are uncertainties associated with the extent of soil containing 
uranium concentrations above the cleanup guideline of 35 pCi/g. This uncertainty could impact 
the estimated cost of Option 3. Although the site has been radiologically characterized, site 
conditions have changed since the initial surveys were conducted and there is the possibility that 
chemicals from industrial operations are commingled with the uranium. DOE is responsible only 
for radiological and combined radiological and chemical materials at the site. If the planned 
confirmatory sampling at the site reveals either offsite or additional onsite radiological 
concentrations above guidelines or commingled chemical and radiological concentrations above 
cleanup guidelines, the volume of soil and debris for offsite disposal and associated cost would 
increase. 

3.2.4. Comparison of the Cleanup Options 

The three options for the Baker Brothers Site cleanup were compared to each other 
considering the three evaluation requirements: effectiveness, implementability, and cost. A 
comparison of the options is presented in Table 3-2. 



Table 3-2. Summary Comparison of Cleanup Optuns 

porcnlial human health implementable; not 

Institutional 

Site Monitorin 
effectiveness is 

$26.200 per yr 
$786.000 over 30 yr 

Soil Removal 

Effective in reducing 
potential human health 
risks, and reducing 
further environmental 

administratively feasible. 

‘The duntion of fhc cleanup action and expendiNre of funds under Option 3 would be less than I yr (approximately 4 months); therefore, Ihe 
total cost and Ihe nnrmalizcd COSI arc the same. Snce a11 cleanup work would be completed within 1 yr. 30 yr costs do noti apply. 

Option 1 would provide for no cleanup action to be taken. This option has the lowest 
cost ($O), however, it is the least effective and would provide no improvement in the control or 
containment of contaminated materials. While this option is technically implementable it is not 
administratively feasible. Therefore, Option 1 is not considered a viable remedy. . 

Option 2 would provide for institutional controls/site monitoring at the site. Costs 
associated with this option are the highest of the three evaluated options because the costs would 
continue indefinitely. The costs are estimated to be $26,200 annually or $786,000 over a 30 yr 
period. This option would be more effective than Option 1, however, Option 2 would not 
remove the residual uranium. While this option is technically implementable, the long-term 
administrative feasibility of implementing permanent deed restrictions on the use of various areas 
of the property is uncertain. Changes in ownership or modification in the use of the site could 
jeopardize the effectiveness of long-term institutional controls. 

Option 3 would provide for soil removal and building decontamination at the site. The 
costs associated with this option are estimated at approximately %4.3,million. This option would 
be very effective because the residual uranium above the DOE guideline (35 pCi/g) is removed 
from the site: therefore, the risk of human exposure is virtually elimirtited. Although Option 3 
is technically more complex than the other options. it is considered both technically 
implementable and administratively feasible. Minor environmental impacts that could occur 
during cleanup operations would be minimized or eliminated by using preventative measures 
such as dust suppression techniques. 
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4. SELECTION OF THE’PREFERRED CLEANUP G?l’ION 

DOE has selected Option 3 as the preferred cleanup option, This option is protective of 
human health and the environment and will allow for future use of the property with no 
;adiological restrictions. Risks associated with excavation and transportation activities will be 
minimized by using best management practices. All removed materials will be disposed at 
appropriate existing waste disposal facilities. Once this action is completed, no future 
restrictions such as fencing, warning signs, deed restrictions, or long-term environmental 
surveillance will be necessary. 

Under the selected cleanup action, contaminated soil and debris containing uranium above 
the DOE guideline (35 pCi/g) will be excavated and buildings containing elevated uranium levels 
above the DOE guidelines will be decontaminated. As previously discussed, these materials will 
be removed and transported to an appropriate existing offsite radiological waste disposal facility. 
Wastes will be packaged and shipped according to the waste acceptance criteria of the diSpO%i 
facility as well as DOE and U.S. Department of Transportation requirements. Bulk wastes will 
be transported by rail from the property to the disposal facility in intermodal containers if 
available (containers that can be transported by truck and rail). Plastic sheeting will be used 
during loading operations to prevent the spillage of soils onto the unprotected ground and to 
facilitate collection of any spilled materials. As necessary, soils will be misted with water to 
reduce the spread of uranium via wind. The exteriors of all vehicles will bz surveyed for 
radioactivity before leaving the property, and any vehicles exceeding applicable uranium 
guidelines will be decontaminated before being released from the site. Transportation routes will 
be established, and an emergency response plan will be developed as part of the detailed health 
and safety plan. 

To verify the site is clean, samples will be collected from the excavated areas for analysis 
prior to backfilling with clean soil. Following removal of the waste materials and verification 
that the areas are clean, all areas will be backfilled with clean soil and covered witi asphiilt, 
cJncrete, or grass. 

In summary, the proposed soil removal and building decontamination activities will 
include the following: 

(1) Additional characterization to reduce uncertainties associated with 
waste concentrations and volumes and to provide samples for waste 
acceptance determination at the disposal facility. 

(2) Preparation of a detailed work plan and health and safety plan. 

(3) Preparation of appropriate laydown and decontamination facilities. 

(4) Excavation of contaminated soils and building decontamination. 
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0) Loading and packaging of waste materials into bimodal co,,;ainers for transport 
to the offsite disposal facility. 

(6) *I’r;lli,-/>t)rt of the waste ma.terials to the offsite commercial disposal facility for 
permanent disposal. 

(7) Verification sampling and decontamination following cleanup including analysis 
of soil and debris samples from the excavated areas to confirm compliance with 
the cleanup requirements. 

(8) Site restoration activities as necessary to restabilize the excavated areas. 

Environmental surveillance will be implemented throughout the removal action to ensure 
compliance with all pertinent requirements. Appropriate mitigative measures such as dust 
suppression techniques will be used to reduce potential adverse environmental impacts and health 
liSkS. 



5. REFERENCES 

ANL (Argonne National Laboratory) 1995. Derivation of the Guidelines for Uranium Residual 
Radioactive Material in Soil at the Former Baker Brothers, Inc. Site, Toledo, Ohio, (Final) 
ANL/EAD/TM-42, Argonne, Illinois, May. 

DOE (U.S. Department of Energy) 1986. FTISRAP Management Requirements and Policies 
Manual, Appendix D-I, FUSRAP Summary Protocol, Oak Ridge, Tennessee Field Office. 
Marci) 24. 

DOE 1990. DOE Order 5400.5 Radiation. Protection of the Public and the Environment. Office 
of Environment, Safety, and Health, Washington, D.C. February. 

DOE 1994. CX Determination - Removal Action at the Ottawa Lake Residential Property. 
FUSRAP-029, Oak Ridge Operations, Oak Ridge, Tennessee, June 13. j.;,(:.:. 

Foley, RD. and Floyd, L. M. 1992. Radiological Survey of the Former Baker Brothers, Inc. 
Site, 2551-2555. Harleau Place, Toledo, Ohio (BTOOOl). ORNLIRASA 5 -‘J), Oak Ridge 
National Laboratory, Oak Ridge, Tennessee, March. 

Fugitt, F. (1994). OEPA Columbus, Ohio. Memorandum from F. Fugitt (Hydrogeological 

i ’ 

Data from OEPA) to M. Bymes, SAlC Richland, Washington, December 22. 

U.S. Department of Housing and Urban Development 1980. Flood Boundary and Floodway 
Map, City of Toledo, Ohio. Lucas County. COmmunity Panel 395363 UOl4, Panel 14 of 29, 
Flood Insurance Administration, National Flood Insurance Program, June 14. 

Yu, C. et al. 1993. Data Collection Handbook to Support Modeling the Impacts of Radioactive 
Ma&al in Soil. ANUEAIS-8, Argonne National laboratory, Argonne, Illinois, April. 



__ -.... ..^ . ..- _. 

THIS PAGE INTENTIONALLY LEFT BLANK 



,__-_ *....- 

APPENDIX A 

RADIOLOGICAL DOSE ASSESSMENT FOR OPTIONS 1,2, AND 3 



THIS PAGE INTENTIONALLY LEFT BLANK THIS PAGE INTENTIONALLY LEFT BLANK 



INTRODUCTION 

As part of the Engineering Evaluation of the Baker Brothers site, potential radiation doses 
were assessed for currenf and likely future exposure conditions under cleanup Options 1, 2, 
and 3. The dose assessment is based on data collected during the 1989 and 1990 ORNL 
surveys, with modifications to take into account removal actions conducted after these surveys. 
A range of possible current and future exposure conditions for each option was established, and 
doses were assessed for each of these exposure conditions. The following sections discuss the 
major components of the dose assessment, including evaluation and aggregation of data (Data 
Evaiuation), determination of appropriate exposure conditions for each option (Exposure 
Assessment), and calculation of potential doses for each option (Dose Characterization). 

DATA EVAIJJATION 

Data collected by ORNL during the 1989 and 1990 surveys was used to assess potential 
current and future radiation doses at the Baker Brothers site. The ORNL survey data consisted 
of both systematic and biased measurements of radiation dose rates and U-238, Th-232, or Ra- 
226 soil concentrations. The survey results showed that uranium is the primary species present 
and that the distribution of uranium at the Baker Brothers site is very non-uniform, and includes 
several localized zones of elevated concentrations. 

Review of the ORNL data showed that uranium at the site is contained primarily within 
three general areas. These areas are designated as Zones 1, 2 , and 3 for this discussion of the 
survey results. Zone 1 is an asphalt and concrete covered parking area in the southeast comer 
of the site. Uranium in Zone 1 consists of several elevated samples (hotspots) under the asphalt 
and concrete surface surrounded by soils with much lower concentratims of uranium. Zone 2 
extends from the east to the west side of the site along the asphalt roadway in the center of the 
site. Uranium levels in this area are also fairly localized, with no evidence for uniform uraniuln 
distribution. Zone 3 is the courtyard area in the northwest portion of the site, adjacent to the 
railroad. The ORNL survey results show fairly widespread elevated uranium concentrations in 
this area, extending to a depth of at least 2 ft. Uranium concentrations in the courtyard soil 
were generally highest in the top 6 inch interval, with concentrations decreasing rapidly with 
depth. Soil borings to greater than 2 fi were not taken since a drill rig could not be positioned 
in the courtyard area. During November, 1991 (after the ORNL survey was completed) the top 
2 ft of soil was excavated from Zone 3 (courtyard) and removed from the site by private parties. 
The area was then backfilled to grade with clean gravel. 

Because the uranium concentrations at the Baker Brothers site are non-uniform, and 
co&t primarily of localized contamination and hotspots, conventional data aggregation 
te&n@es such as averaging all data (including hotspots) across the site are not appropriate. 
The average concentration resulting from such an aggregation wouId be skewed high due to the 
hotspots. However, analysis of potential doses by calculating the close contribution to a worker 
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from each individual hotspot wJuld be cumbersome and highly uncertain. Therefore, for this 
assessment, doses were assessed by aggregating the majority of the data, s,‘L’n a separate hotspot 
analysis for the worst-case area of loca!ized elevated uranium concentrations. The combination 
of aggregation and separate hotspot analysis should provide dose results .that are still 
conservative (overestimate true exposure conditions), but without as much overestimation as 
would occur if the worst case hotspot was included in the overall average. 

Data were aggregated across Zones 1, 2, and 3, with the exception of one data point in 
Zone 2 which showed 160,000 pCi/g of U-238. This sample concentration was 100 times higher 
than the next highest uranium sample results in Zone 2. Since natural uranium metal contains 
approximately 350,000 pCi/g for U-238, this sampie probably consists primarily of uranium 
mehI shavings, or uranium oxides mixed with soil. The area associated with this sample result 
was small, with samples from adjacent areas showing U-238 results ranging from background 
(approximately 2 pCi/g) to 1,600 pCi/g. Most sample results in this zone were much less than 
1,600 pCi/g. Therefore, this sample hotspot was considered separately in the dose assessment. 

In addition, since the top 2 ft of soil were removed from the courtyard area (Area 3), the 
data set was modified to take this into account. As a conservative estimate of current 
contaminant conditions in this area, uranium results from samples taken in the top 6 inches of 
soil were removed from the aggregated data set. The remaining sample results (without the top 
6 inches) from the ORNL survey were used to characterize this area. (Note: the limited data 
representing uranium levels below the top 2 ft of soil in the courtyard was not adequate for 
characterization. Thus, the data representing samples below the top 6 inches of soil were used.) 
Modification of the ORNL data set in this manner introduces some additional uncertainties into 
the dose assessment. However, the modified data set should provide a better representation of 
actual current conditions since most of the surface contamination in the courtyard area was 
removed. 

The remaining data, aggregated across all areas and all sampie depths, was used to 
determine the exposure point concentrations for the dose assessment. The upper 95 percent 
confidence level estimate of the mean concentration (UCL) from this data set was used as the 
best estimate of the RME concentration. This RME concentration estimate was used to assess 
doses from nontransient current and future exposures across the site Zones 1,2 and 3. Transient 
or short term doses to a botspot area were assessed using direct measurements of gamma 
radiation exposure rate taken at the sample location which contained 160,000 pCi/g of U-238 
in surface soil. 

Table A-l shows a summary of the results for radionuclide concetttrations in soils as 
collected during the ORNL surveys, and aggregated as discussed above. Samples collected by 
ORNL were analyzed only for U-238, ‘IX-232, and b-226. Because natural uranium metal was 
machined at the Baker Brothers Site, U-234 was assumed to be present at the same concentration 
as U-23& In addition, U-235 was assumed to be present at 5 percent of the U-238 
concentration. Because the UCL, concentrations for Ra-226 and Th-232 were less than the 
regional background concentrations for these radionuclides, only uranium was retained as a 
contaminant of concern for the dose assessment. 
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Table A-l. Summary Of Aggregated Radionuclide Concentratior- in Soils (pCi/g) 

Detection Frequency ’ 

Minimum Detect 
ww) 

Maximum Detect 
WiW 

Mean (pCi/g) 

Average (95% UCL9 
(pCi) 

RIME” 

-Regional Background 
Average n 

b-226 

lW183 

0.46 

4.46 

1.22 

1.28 

1.28* 

1.5 

Radionuclide 

Th-232 

1821182 

0.08 

2.63 

0.81 

0.86 

0.86 ’ 

j.0 

U-238 

183183 ’ 

0.50 

2400.0’ 

71.6’ 

104.0’ 

104.0 b*’ 

1.4 

l Number of samples with results greater than lhe detection level/number of samples 
’ Hotrpot U-238 rcsul~ (160,ooO pCilg). a.rbd samples from the top 6 inches of Zone 3 (courryud) not included in dau aggregation. 

DOKS associated with the hot-spot sample result (160.000 pCilg) were analyzed aeparauly. 
’ UCL = upper confidence limit 
’ F&E = reasonable maximum rxposun 
’ p.f& .&cd on iognormal statistical disuiition 
’ RME bprod on normal statistical disfribufion 
’ Foley and Floyd 1992 

EXPOSURE ASSESSMENT 

Potential doses from residual uranium at the Baker Brothers site were evaluated for each 
cleanup option, under current and likely future exposure conditions. The Residual Radioactivity 
(RESRAD) computer model (Version 5.41) developed by Argonne National Laboratory 
(Yu et al. 1993) was used to calculate doses for this assessment. The following sections describe 
the exposure scenarios and exposure conditions assumed for each option. 

Option 1 - No Action 

Option 1 assumes that no remedial actions are taken at the site and that current conditions 
would continue into the future with possible additional exposures. Exposure conditions under 
Option 1 represent the baseline, or no action scenario, against which the other options can be 
wmpa&, to assess the effectiveness of possible remedial actions. 

Under Option 1, it is assumed that because the site is in an industrial area, land use in 
the future will continue as industrial. Exposures were evaluated for a worker under current 
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working conditions at the site, and for a worker under projected worst ,ase future exposure 
conditions (renovation of the facility). A future groundwater scenario was also evaluated under 
Option 1, since it may be possible at some point in the future for a drinking water well to be 
installed at the boundary of the site. Figure A-l shows the conceptual site model for Option 1. 
The following sections discuss the rationale for the critical exposure assumptions under each 
e,:posure scenario (current worker, future renovation worker, groundwater ingestion). Table A-2 
provides a summary of the primary exposure parameters and the sources for these parameters 
for each exposure scenario. A more detailed listing of exposure parameters used with the 
RESRAD model can be found in the dose assessment calculation package. 

Current Worker Exposures 

Based on observations at the site, current workers at the Baker Brothers facility are 
primarily engaged in electric motor refurbishing operations in the building it the southern end 
of the site (Areas 1, 3, 3A, 4, and 6 in the South Building as shown in Figure 2-2). Use of 
Area 5 shown in Figure 2-2 is limited. Most of the work day is spent in Room 3, with some 
transit tiqe between the asphalt parking area east of room 3, and possible break time outside of 
the building. 

The primary exposure pathway for current workers is direct external gamma radiation 
exposure from contamination under the asphalt roadways and parking lots. Because workers do 
not currently disturb the limited areas of elevated uranium, there is only minimal exposure 
potential from the indoor exposure pathway for ingestion or inhalation of uranium dust. 
Inhalation of uranium dusts, and ingestion of soils containing uranium wzre also eliminated as 
possible outdoor exposure pathways due to the presence of clean cover (asphalt, concrete, and 
gravel) over the site. Ingestion of groundwater is not considered a current exposure pathway 
since the site uses the municipal water supply, and there are no wells uear the area. 

Exposures to direct external gamma radiation were evaluated using two different 
scenarios. Much of the uranium at the Baker Brothers site consists of non-uniform, iocalized 
arecls of elevated concentrations under asphalt or gravel cover. It was assumed that the average 
worker could move about the site and be exposed to many of these localized areas of uranium 
during short-term outdoor activities (1 hr per day) over the course of an average 250 day work 
year, for 25 years. Thus, for practical purposes this type of exposure can be approximated by 
exposure to an area uniformly contaminated with the average concentration of the localized zones a 
of contamination. This analysis conservatively assumed an exposure point concentration that was 
in the upper 95 percent confidence level (UCL& of the average concentration (txcluding the 
160,000 pCi/g hotspot) for the distribution of contaminants across the site. 

Because some of the uranium consists of localized hotspots, a separate short term 
(transient) hotspot exposure was also evaluated. This hotspot evaluation considered potential 
upper bound exposures to a worker who performs work (or break) activities for 1 hr each day 
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Mechanism 
Migration 

Mechanism 

Primary 
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Pathway 

AdWCtiOd Inhalation 
b Diffusion * (Rn Gas) 
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Exposure 
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w Ingestion w 
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Particle 
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(Dust) 
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b Movement 

Inhalation 
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Dust) 
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I 
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1 4 Leadhg m Infiltration * Ingestion 
Future Offsite 
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(Groundwater) 

Notec -Both current worker and future renovatbn worker exposure scenarios include transient exposure to localized area of 
elevated contaminatbn (hot spol). 

-Curent worker exposures Gmtted to radon and direct gamma since existing asphatt and gravel covers eliminate ingestion 
of contamhated so& and tnhahtbn of contaminated dust pathways. 

Figure A-l. Conceptual Site Model for Option 1 - No Acticn 

_ _.-_ ,“_-_... . ,.-.....1--.--1 ,,.-T-x.m.-.n ‘4 



Table A-2. Summary of Critical RESRAD Exposure and Intake Parameters 

Parameter uturc Rcsldcnt 

Unsaturated & Saturated zones’ 

Contaminated Zone Erosion Rate” mlyr 0 0 0 

Contaminated Zone Total 0.39 0.39 0.39 
Porosity’ 

Contaminated Zone Effective 0.3 0.3 0.3 
Porosity’ 

Contaminated Zone Hydraulic m/yr NA NA 5.ooo 
Conductivity’ 

Contaminated Zone b Parameter ’ - NA NA 4.05 

Evapotnnspiration Coefficient’ 0.88 0.8b 0.88 

Precipitation’ Wr 0.82 0.82 0.82 

Runoff Coefftcicn~ 0.4 0.4 0.4 

Srtunud Zone Total Porosity’ 0.39 . 0.39 0.39 

Saturated Zone Effective Porosity’ - 0.3 0.3 0.3 

Saturated Zone Hydraulic dYr NA NA s.ooo 
Conductiviv 

Saturated Zone Hydraulic - NA NA 0.02 
Grndicnt’ 

SIturatcd Zone b Pantnct~f ’ . NA T ,NA 4.05 

Water Table Drop RJ& wr NA NA 0 

Well htIlQ Intake Depth’ m NA NA IO 

Number of Unsaturated Zona . I 1 1 
stntd 

Unsaturated Zons Tbkkned m NA NA 18.5 
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Table A-2. (Continued) 

Pnrumcter 

Distribution Coeffwzients 
(all zonesy 

AC-227 
Pa-23 1 
Pb-210 
Ra-226 
Th-230 
U-234 
U-235 
U-238 

Inhalation Rate” 

Mass Loading for Inhalatior+’ 

Indoor Occupancy Fractiod 

Outdoor Occupancy Fractionb 

Gamma Shieiding Facto?” 

Fraction of Outdoor Dust 
Indoors”’ 

450 
550 
270 
500 

3.200 
128 
128 
128 

m’lyr NA 12,300 NA 

g/m’ NA 0.0006 NA 

0.20 0.11 NA 

0.03 0.11 NA 

0.7 0.5 NA 

- NA 0.4 Nk 

Soil Ingestion Rate” 

Drinking Water Intakeb 

Fraction of Drinking Water From 
On Site Wcllb 

Exposure Duration’ 

NA 120 NA 

NA NA 700 

NA NA 1 

25 I 30 

Notes: a Values based on site specifg infotmation. Detaikd definitions of pantneten provided in Yu et al. 1993. 
b Valuer based on sccnwio assumptiorts (as discussed in Appendia A) or Yu et al. 1993. 
’ RstAD default vrlucI 
. - Dimcnsbnlcsa prnmuera 
NA - Not rppliubb 

, 
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Richard B. Romanoff and 
Jack Romanoff, Jr. 
P. 0. Box 699 
Toledo, Ohio 43697 

Dear Histers Romanoff: 

Department of Energy 
Oak Rdga Clpwal~ 

PO fh2001 
oah RKlge. Tennessee 37831- 

12791 I 

Harch 27, 1995 

REAL ESTATE LICENSE REORDOER-7-95-0127, BAKER BROTHERS PROJECT, OH 

Enclosed for your records is a fully executed license between you and the 
Department of Energy. If you have any questions concerning the real .estate 
instrument, please feel free to call me at 615-576-0977 or Sally Haywood, 
Bechtel Real Estate Program Manager, at 615-576-6565. 

Thank you for your cooperation in this matter. 

Sincerely, 

Katy Kates 
Realty Officer 



since this pathway would be very small at this site compared to the inhalat:on of contaminated 
dust (indoors and outdoors) caused by contaminated soils. 

It is also assumed that the renovation worker ingests 120 g/yr of soil containing uranium 
during future renovation activities, ar.d that he or she could be exposed to hotspots 
approximately twice as much as the current worker. 

Groundwater Ingestion Exposures 

For the future groundwater ingestion scenario, it is assumed that the site remains under 
industrial use; that uranium has not been removed; and the site has not undergone major 
renovation activities (as described in the future worker scenario above). It is also assumed that 
a resident installs a well at the site boundary, and uses that well for drinking water. The 
resident ingests 2 liters of water each day from the well, for 350 days each year, over a 30-year 
period. 

In order to predict future concentrations of uranium in groundwater, the uranium 
concentrations in the subsurface soils at the Baker Brothers site are assumed to leach from the 
soil to the groundwater over time. This process was modeled using the RESRAD computer 
model. Exposure parameters important to the groundwater modeling process are included in 
Table A-2. Limited site specific data was available for modeling future impacts to groundwater, 
so most of these parameters are based on conservative default values in RESRAD for sandy soil. 
Use of these parametsrs in the model should result in overestimates of potential doses from the 
groundwater ingestion pathway. The most significant parameter based on site, or regional 
information was .the estimated depth to groundwater. Based on conversations and 
correspondence with personnel in the OEPA (Fugitt 1994), the depth to the first usable aquifer 
system in this area is 100 to 150 fi below ground surface. For the dose assessment a 
conservative value of 20 m was used for this depth. This parameter limits the future potential 
for ingestion of uranium in groundwater due to the extremely long transit time of uranium from 
soils near the surface to the first usable aquifer. 

Option 2 - Institutional Controls 

Under Option 2, institutional controls such as fences, deed lest&ions, and posting of 
areas would be put into place to eliminate the possibility of activities such as excavation, interior 
renovation, or well installation near the site. It is assumed that these controls would eliminate 
the future renovation worker and the groundwater ingestion scenarios. Thus, with institutional 
controls, future worker exposures would be the same as current worker exposures (see 
Figure A-2). 

Option 3 - Soil Removal and Building Decontamhation 

Under Option 3, soils containing greater than 35 pCi/g total uranium would be removed 
from the site, and areas inside buildings with uranium above DOE guidelines would be 
decontaminated to levels acceptable for unrestricted use. This option does not eliminate the 

-- 
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. The current worker exposure scenario Mudes transient exposure to localized area of elevatedcontamination (hot spot). 

. Current worker exposure limited lo radon and direct gamma since existing asphalt and gravel covers eliminate ingestion of contaminated soil, and 
inhalation of amtamirated dust pc!hways. 

e Institutional aMrols are assumed to efiite the possifSity of future exposure to a renovation worker or resident (groundwafer ingestion). Onsite 

postings and deed restWons eliminate pathways for inhalation of contaminated dusts, or ingestion of contaminated soils. 

Figure A-2. Conceptual Site Model for Option 2 - Institutional Controls 
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future renovation worker and future groundwater ingestion possibilities: but, it sigr,ificantly 
reduces the level of uranium that could contribute to exposures under these activities. 

The current worker, future renovation worker, and groundwater exposure scenarios 
described above were assessed for Optiotl3 using the same general exposure parameters as those 
shown for Option 1. For Option 3, however, a hotspot scenario is not applicable since hotspots 
would be removed during the remediation activities. Also. the total residual uranium 
contamination level (after remediation) for Option 3 is assumed to be 35 pCi/g (17 pCi/g for 
U-238. 17 pCi/g for U-234, and 0.85 pCi/g for U-235). This is a worst case assumption since 
residual concentrations in soil would typically be much lower than the cleanup guideline 
following remediation. The other conditions for the current worker, future renovation worker, 
and groundwater ingestion worker under Option 3 are the same as for Option 1 (see Figure A-3). 

DOSE CHARACTERIZATION 

Option 1 - No Action 

For option 1, potential radiation doses were calculated for the current worker, future 
renovation worker, and groundwater worker scenarios. Results from the dose calculations for 
each scenario are summarized in Table A-3, and discussed in the following sections. 

Table A-3. Summary of Dose Assessment Results (mrem/yr) 

Cunyent Wo&er Scenatio 

Potential doses to a current worker were assessed under routine (average work year) conditions, 
and under transient (hotspot) exposure conditions. The current worker dose was considered the 

. . 
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maximum dose projected under routine work conditions for the foreseeable funm (next 100 years). The 
maximum projected dose to a worker under routine work conditions was 2 i:rrem/yr, due entirely CO 
external gamma radiation. 

Under transient (hotspot) exposure conditions it was assumed that a worker could be exposed 
to a maximum gamma radiation exposure rate of 130 pR/hr, for 1 hr each day for 250 days each year, 
for a iota1 annual dose of 33 mrem/yr. Under both routine and transient hotspot conditions, current 
worker doses do not exceed the DOE public dose guideline of 100 mrem/yr. 

Future Renovation Worker Scenario 

Loses to a future renovation worker were also assessed for both routine and transient exposures. 
Exposure pathways for routine work activities included inhalation of radon and uranium dusts, ingestion 
of uranium in soils, and direct gamma radiation. The maximum annual projected dose to the future 
renovation worker under routine work conditions was 35 mrem/yr. The primary contributors to this 
dose were inhalation of uranium dust (86 percent) and direct external gamma radiation (10 percent). 

For transient hotspot exposures, it was assumed that a renovation worker could receive higher 
exposures from a hotspot than the current worker, since the cover would be removed and the exposure 
times could be longer. Therefore, doses to a renovation worker from a transient hotspot exposure were 
estimated at 65 mrem/yr, approximately twice as high as the current worker doses. 

The future renovation worker scenario represents the worst case likely future exposure 
conditions. Doses under this scenario were greater than the current worker scenario, and could 
approach the DOE public dose limit of 100 mrem/yr under certain conditions. However, it is highly 
unlikely that renovation-worker doses would exceed the 100 mrem/yr guideline since this would require 
the same renovation worker to be exposed to the maximum dose from both the hotspot scenario 
(65 mrem/yr) and the routine work scenario (35 mrem/yr). 

Groundwater Ingestion Scenario 

Cor the groundwater ingestion scenario, it was assumed that an individual could construct a well 
adjacent to the Baker Brothers site and use this well for drinking water. The RE!SRAD model projects 
future uranium concentrations in groundwater based on current soil concentration levels. It assumes 
that uranium could be transported into the groundwater, and it projects the doses up to 1000 years into 
the future from drinking uranium in groundwater. Doses from the groundwater ingestion pathway were 
projected as not measurable (0 mremlyr) for the entire 1000 year modeling period. The model results 
indicate that uranium moves so slowly that it does not reach the deep aquifer used for drinking water 
(assumed to be 20 m below ground surface) in the 1000 year modeling period. 

Option 2 - Institutional Controls 

Under the institutional controls option, exposures are limited by restricting access to the uranirun 
containing materials. ACCCSS may bc controlled ‘hrough deed restrictions, posting, fencing, or other 
mechanisms. With adequate institutional controls in place, Lhe future renovation worker, and future 
groundwater ingestion scenarios could not occur. The only possible remaining exposures are those 
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characterized by the current worker scenario. As discussed above, the maximum projected dose to the 
current worker was 2 mrem/yr under routine work conditions, and 33 mrem/yr under transient hotspot 
conditions. Even if the worker is assumed to be exposed under both routine and transient conditions, 
doses are below the DOE public dose guideline. 

Optior, 3 - Soil Removal and Building Decontamination 

This option assumes removal of uranium containing soils above the site-specific cleanup guideline 
(35 pCi/g) and decontamination of interior building surfaces to acceptable levels. Projected doses to 
workers under routine work conditions after such remediation activities were 0.3 mrem/yr, primarily 
from external gamma radiation. Hotspot doses were assumed to be negligible (0 mrem/yr) since the 
hotspots have been removed during remedial actions (prior to renovation work). Doses to future 
renovation workers would be reduced to 6 mrem/yr if Option 3 were implemented prior to renovation 
activities. Residual doses to a future renovation worker after remediation were due primarily to 
inhalation of low concentrations of uranium dusts. A maximum dose of 0 mrem/yr is projected for 
future groundwater ingestion. Option 3 provides sufficient protection to ensure that doses are well 
below the DOE public dose guideline of 100 mrem/yr under all current and likely future exposure 
scenarios. 
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Table El. Requirements that are Poten!ially Applicable to the Baker Brothers Site Cleanup 

Determination 

Brothers site. An ‘as low as reasonably 
achievable’ (ALARA) cleanup standard for soil 

based on site-specific risk evaluation 
and incorporation of AURA 

Specifies the average gamma radiation inside a 
building for unrestricted use by the public. 
Residual surface limits apply to equipment and 
struchrtes that are released for unrestricted use. 

Radiation exposure lo any member of the public 
from DOE operations may not exceed 100 
rnremlyr effective dose equivalent above 
background for continuous exposure and may 
not exceed 500 mrern/yr in any single year. 
However, all radiation exposures must be 

Although not yet legally enforceable 
standards, these requirements were 
developed for protection of the 
public. The proposed cleanup 
actions will comply with these 
requirements. These guidelines 

ifits occupational (worker) radiation 
protection standards and program requirements 
for workers at DOE facilities. These include 
basic dose limits of 5,000 mrem/yr for radiation 
workers and 100 rnremlyr for the public and 
require3 all radiation exposure be reduced 10 

The proposed action will comply 
with these requirements. The 
regulations are effective as of 

Fus121Pm52295 
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Comments 



Table B-l. (continued) 

F+adio8ctive w&e Ms08garrnt 
(DOE Order 5820.2A) 

Occupational Safety and Health AU. 
CkhU8ll.UdUStIyS- 
(29 USC 651-678.29 CFR 1910) 

Federal Water Pollution Control Act. 
ClcUrWuCrkt 
(33 USC 1251-1387): Wun Quality 
Sunduds (40 CFR 131). National 
Pollutant Discbrge Elimination 
System (40 CFR 122-125) 

Clean WaIcr Act, Dredge or Fii 
Requ&neou (33 USC 1251-1387. 
40 CFR 230231.33 CFR 320-330) 

llesaiptiog of Requirement 

Specifies requirements for managing DOE 
radioactive waste. Radiation exposure to any 
member of the public resulting from 
management of DOE radioactive waste may not 
exceed 25 mrem/yr effective dose equivalent. 

Specifies health and safety standards for 
hazardous waste operations, including limits for 
exposure to noise, ionizing radiation, and certain 
hazardous materials, including radionuclides. 
Also specifies worker training, development of 
emergency response and health and safety plans, 
and type of safety equipment and procedures to 
be followed for hazardous waste site operations. 

Establishes water quality standards for surface 
waters and pretreatment standards for wate 
waters released to publicly owned treatment 
works. 

Rquires permits for discharge of dredged or till 
material into waters of the United States, 
inchldiie wethnds. 

Determination 
that Requirement 

Applies 

Yes 

Yes 

Yes 

No 

Comments 

Although not legally enforceable 
standards, these requirements are 
derived from NRC standards and 
they constitute requirements for 
protection of the public with which 
the proposed action will comply. 

Constitute requirements for worker 
protection with which the proposed 
action will comply. 

Any wastewater or storm runoff 
resulting from cleanup actions will 
be collected, tested, and treated, if 
necessary, prior to release. 

No jurisdictional wetlands are 
present in the area affected by the 
proposed action. 
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Table B-l. (continued) 

Lkcription of Requirement 
Determination 

Comments 

radioactive nwerials. Allows basic legal 
authority for WE’s military applications 
programs. The Low Level Radioactive Policy 
Act amended the AEA to specitically address 

response actions at former AEA- 
operated or contractor-operated 

15 pCi/g in any H-cm layer below the surface 
layer, Limits are above naturally - occurring 
background levels and are applied as an average 
over 100 m’. Specifies the average gamma 
radiation inside a building for unrestricted use. 
Also limits radiation exposure 10 any member of 
the public. Establishes requirements for control 
of residual radioactive material at uranium and 

or Ra-228 that exceed the 5 pCi/g 
and 15 pCi/g soil criteria, these 
requirements are not applicable or 
relevant and appropriate. 

Clean Aii Act. as amended; National 
Primary and Secondary Ambient Air 
Quality Standa& 
(42 USC 7401-7671.40 CFR 50) 

Establishes National primary and Secondary 
Ambient Air Quality Standards for certain 
poll~tanu, including total pticulate matter. 

fugitive dust could potentially 
contribute to air quality 
deterioration. Mitigative measures 
will be taken to ensure compliance 
with air quality requirements. 
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Table B-l. (continued) 
-- . 

.: -. 

::..:: X* Rsgakaneat 
Determination 

Comments 
:i’ ;+$$.;...;:., :. __ :- :. 

De@ptlon of Reqqiremtirt that Requirement 
. . . . ,,., “,‘, k . . . . . ..-., ,- Applies 

RcsourcccansaVacionandRacovay Sets standards for generators of hazardous No NO hazardous waste as defined by 
b ww waste, transporters of hazardous waste. RCRA is expected on the site. 

recordkeeping, manifesting and reporting on However,. if confirmatory sampling 
hazardous waste, as well as hazardous waste indicates the presence of RCRA 
discharge. hazardous waste these requirements 

will be followed. 

National Emission !%ndads for 
Huudcwu Air Pullurdnu 
:42 USC 7401-7671.40 CFR 61) 

Emissions of radionuclides to’the air from any 
DOE facility shall not exceed levels rhat would 
result in an effective dose equivalent of 
10 mremlyr. 

Yes These requirements are considered 
impoIZi.nt lo protect the public 
during implementation of the 
proposed action. Measures will be 
taken to lessen or eliminate the 
generation of dust. 

Ha%mdousMms Transportation Establishes the requirements for transportation No Applicable lo transportation of 
kt,ammdcdbytbcHamrdous of hazardous (including radioactive) materials, radioactive materials offsite. It is 
Materials Transportation Uniform including classification. packaging, labeling, anticipated that the containerized 
S+ty Act (49 USC 1801-1819. marking, shipping, and placarding requirements. wastes generated during the 
49 CFR 171-177) proposed removal action will 

contain radioactivity concentrations 
below 2,000 pCi/g, the threshold 
subject to classification as 
radioactive material under these 
transportation regulations. 

4 

. 
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I&&n of Walawh [Exazutivc 
Order 11990,40 CFS 6.3OWI 

Federal agencies must avoid, 10 the nhmUm 

extent possible, any adverse impacts associated 
with the destruction or loss of wetlands and the 
support of new construction in wetlands if a 
practicable alternative exists. 

No No jurisdictional wetlands are 
present in the area affected by the 
proposed action. 



Table B-l. (continued) 

Desaip&n of Requirement 
Determination 

Comments 

verse Impacts associate action is not in a lOO-yr floodplain. 
with dii and indiit development of a 

CERCLA waste. lOl(14) and lOl(33). 

of radioactive materials. under the authority of the AEA by 
the State of Ohio. 

Code 3714 ris. Demolition debris is not radiation may not be consldered 
demolition debris. 
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Table B-l. (continued) 

Ohio solii waste Laws. Ohio 
RevisedCode3734.027 

Ohio Water RAlu!ion Control Act. 
Ohio Revised Code 6111.01-6111.99 

Historic Sites, Buildings, Objects, and 
Antiquities Au (16 USC 461469. 
40 CFR 6.301(a)] 

Archeological and Historical 
mation Act (16 USC 469. 
40 CFR 6.301(c)] 

? 
Dcsaip(ion of Requirement 

Prohibits the mixing of low-level radioxtive 
waste with any type of solid waste, hazardous 
waste. or infectious waste and prohibits the 
acczptance of such waste at a solid, infectious. 
or hazardous waSte facility. 

Authorizes OEPA to control discharges into 
waters of the United States. 

v federal agencies to consider the 
m and location of landmarks on the 
National Registry of Natural Landmarks IO 
avoid undesirable impacts on each landmark. 

Rebistorical, historical, and archaeological data 
tbac mighr be destroyed ;is a result of a federal, 
federally assisted. or federally licensed activity 
or program must bc preserved. 

FuslzlPm5z2!a 

Determination 
that Requirement 

Applies 

Yes 

Yes 

No 

No 

Comments 

Although the generation of waste 
material with measurable 
radioactivity by DOE is exempt, 
owners of solid waste disposal 
facilities. unless they possess a 
NRC license or an exemption from 
Ohio Department of Health. are 
prohibited from accepting 
radioactive waste. 

Applies 10 sites where water 
discharges occur. 

No such resources are known to 
exist in the area affected by the 
proposed action. Communication 
with the Ohio Historic Preservation 
Office has confirmed that no 
historic resources are affected by 
the proposed cleanup actions. 

No adverse impacts to such data is 
expected to result from the proposed 
action. 



National Hiric I’resewacion Aa as 
nwmded 116 USC 470, 
40 CFR 6.301(b), 36 CFR Sao] 

Fish and Wildlife Coordbation Act 
[16 USC 661-668,40 CFR 6.302(g), 
50 CFR 271 

National Wildlife Refuge System 
(16 USC 668. SO CFR 27) 

W$kncss Aa (16 USC 1131. 
50 CFR 35.1) 

Scenic R&TS Aa [16 USC 1271. 
40 CFR 6.302(e)] 
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Table B-l. (continued) 

Description of Requirement 

The effect of any federally assisted undertaking 
must be taken into account for any district, site, 
building, structure or object that is included or 
eligible for inclusion in the National Register of 
Historic Places. 

Requires consultation when federal department 
or agency proposes or authorizs any 
modiftcation of any stream or other water body, 
and adequate provision for protection of fish and 
wildlife resources. Lists actions prohibited in 
areas belonging to National Wildlife Refuge 
System. 

Restricts activities within a National Wildlife 
Refuge. 

Administers federally owned wilderness areas to 
avoid impacts. 

Prohibits adverse impac6 on a scenic river. 

Determination 
that Requirement 

Applies 

No 

No 

No 

No 

No 

Comments 

No such propenies are known to 
exist in the area affected by the 
proposed action, so no adverse 
impacts to such properties is 
expected. Communication with the 
Ohio Historic Preservation Office 
has confirmed that no historic 
resources are affected by the 
proposed cleanup actions. 

Proposed action does no: impact any 
stream or other water body. Site is 
not in the National Wildlife Refuge 
System. 

No National Wildlife Refuge area 
exists onsite or adjacent to the area 
affected by the proposed action. 

No wilderness area exists onsite or 
adjacent to the area affected by the 
proposed action. 

No scenic river exists onsite or 
adjacent to the area affected by the 
proposed action. 1 

\ 
ba 
‘\ 
b 
h 
v 



Table B-l. (continued) 

16 USC 1451 . cductcd in accordance with state-approved 

existence of any threatened or en+mgered 
roy or adversely mbdify any 

2601 et seq., 40 CFR 761 
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Determination 
Comments 

species are expected to result from 
the proposed action. 

use are not expected IO be 
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Table C-l. cost Analysis Summary of FUSRAP Remediation Options 
For The Baker Brothers Site 

(30 Year cost in -llmlJsands, 19945) 

AcrlvITY 
No Action 
option 1 

Institutionrl Controls/ 
Site Monitoring option 2 

SolI Remov81’ 
Option 3 

z&ion & Bdcfill (Sky) .- 
I’reatmcnt 
rnuasportation dt Disposal 

-Transportation (Sky) 
-Disposal (Sky) 

hutruction & Sampling 
-Monitoring, Sampling 8t Analysis 
-Sit0 Devclopmnt 
-Building & Scrviccs 
-ocher Collection & Control 
-Demolition & Ikuntnmination 

3tlur 
-Site Managanent 
-Site Engineering & Tech. Support 
-Site En vironmcnt8l Compliance 
-Site Inst. Controls, Sutv. t MaiN. 
-Other Remedial Action 

Total Remedial Action 
satening&Awsrmalt 
-Remedial Design (I 0%) 
4Xrposd Siting 
-l++!ct MaMganalt 
-Eagineaing a Tcchnial support 

Total Project support 
Subtotal Project 
Contingency (25%) 
Total Project 
Program Support (15%) 

Total Co0 

I 

so SO (237) 5456 
0 0 C 
0 0 1,f-K 

0 0 (201) 502 
0 0 (228) 570 
0 181 17( 

0 172 0 
0 9 91 
0 0 79 
0 0 0 
0 0 0 
0 365 5x 

0 0 49 
0 0 60 
0 0 I 
0 365 a9 
0 0 337 
0 !547 2J3: 

0 0 (I 
0 0 223 
0 0 C 
0 0 293 
0 0 105 
0 0 13( 
0 0 75 
0 547 288 
0 137 74 
0 6a3 3.73 
0 JO3 56 

so s786 WJ9 

t Volume estbnam are basal 00 the best available information, however, cost utimatu could be greatly affected 
if the waste volume error is large. 
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Ohlo Hirtorio Preservrtion Otflce 

Ohio Hbtorlo8l Canter 
1 Da2 Velm Avenue 
coh~mbus, Ohio 43211.2497 
614/2W-2470 
Fsr: 297-2545 

OHIO 
HISTORKAL 
SOCIETY 
SINCE 1885 Gary S, Hartmrn 

Environmental Scientirt 
Former Sites Restoration Division 
Department of Energy 
P-0. Box 2001 
Oak Ridge, Tonnesroe 37831-8723 

Dear Mr. Hattmrn: 

Re: Baker Brothers Site ROmOval Of Rsdiologicsl Contamination 
Toledo, Ohio 

This is In rorponso to your correspondence, received on January 23, 1995 concerning the 
undertaking noted above, My staff has rovirwod the information that you provided, Given the 
limited information rubmittrd we sro unablr to sssess the eligibility of the structure, However, 
given the project description, and bssed on my staff rrcommrndstion, it is my opinion that tho 
proposed project if complrted 18 proposed, will have no l ffeot on properties listed In or eligible for 
the Natlonsl Register of Historic Places. NO further cootdinatlon with this office is necessary unless 
the scope of the projeot rhould changr. 
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. 

Any quortlons conoerning this mettar should be sddrrrsed to Saul Wirer D., History/Architecture 
Reviews Mansger, at (014) 297-2470. Thank you for your cooporation. . 

Sinconly, 

MJlVSGD:rg 
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Jnited States Government 

nemorandwn 
Degartment of Energy 

Oak Ridge Opera= 

DATE: April 4, 1995 

PLY TO 
mOf: 

EW-93:Hartman 

JBJECT: CX DETERMINATION - REHOVAL ACTION AT THE FORMER BAKER BROTHERS SITE, 
FUSRAP-033 

TO: Bryan 0. Ualker, Acting Assistant Manager for Environmental Management, EU-90 

Attached is a categorical exclusion iCX) determination describing the proposed 
removal and disposal of radioactively contaminated materials at the former' 
Baker Brothers site, Toledo, Ohio. I have determined that this action 
conforms to an existing National Environmental Policy Act (NEPA) Subpart 0 CX 
and may be categorically excluded from further NEPA review and documentation. 

If you have any questions concerning NEPA compliance issues, please contact 
Patricia W. Phillips, OR0 NEPA 

'Robert V. Poe 
I Assistant Manager for Environment, 

Safety b Quality 

Attachment 

cc w/attachment: 
0. G. Adler, EM-93, OR0 
S. C. Golian, EM-22, TREV II 
C. S. Hartman, EM-93, OR0 
G. L. Palau, BMI 
P. U. Phillips, SE-311, OR0 
S. P. Riddle, EY-91, OR0 
J. Russell, EM-421, BAH, TREV II 
Y. Il. Seay, EU-93, OR0 
J. 0. Yaddell, SAIC 
J. U. Wagoner II, EH-421, QO 

.- 
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FUSRAP-033 
Page 1 of 3 

CATEGORICAL EXCLUSION (CX) FOR 
REMOVAL ACTlON AT THE FORMER 

BAKER BROTHERS SITE 

PROPOSED ACTION: Removal of radioactively contaminated materials at the former 
Baker Brothers site. 

LOCATION: Former Baker Brothers site, Toledo, Ohio [FUSRAP site]. 
The former Baker Brothers site is located at 2551-2555 Harieau Place (at the 
intersection of Harieau Place and Post Street), Toledo, Ohio, and is part of DOE’s 
Formerly Utilized Sites Remedial Action Program (FUSRAP). Between June 1943 and 
July 1944, Baker Brothers, Inc. machined uranium slugs from rolled metal stock while 
under subcontract to the Manhattan Engineer District (MED). 

DESCRIPTION OF PROPOSED ACTION: The proposed action is to safely remove, 
transport, and dispose of radioactively contaminated materials at the former Baker 
Brothers site, thereby eliminating potential exposure of workers and the public to 
contamination exceeding applicable cleanup guidelines. Proposed site activities 
include, but are not limited to, the following: Excavation of interior and exterior 
concrete floor areas and subsurface soils; decontamination of structural surfaces in 
the portion of the buildings used for MED contract work; decontamination of drains 
and associated drain-lines; temporary onsite storage of wastes; packaging, 
transportation, and disposal of materials at existing appropriately licensed disposal 
facilities; and disposal of waste/debris below DOE contamination/radiological release 
guidelines in a commercial disposal facility. In the event that disposal delays require 
temporary staging and/or storage of contaminated wastes, storage would be 
conducted in accordance with all applicable regulations. 

The proposed removal action would be conducted under DOE authorities pursuant to 
the Atomic Energy Act (AEA), would be consistent with the finaf remedial adion for 
the site, and meets the eligibility criteria for conditions that are integral elements of 
actions eligible for categorical exduslon as stated in 10 CFR 1021: 

1. The proposed action would not threaten a violation of applicable statutory, 
regulatory, or permit requirements for environment, safety, and health, including 
requirements of DOE orders. All activities would be managed by FUSRAP. 

2. The proposed actlon would not require siting and constructjon or major expansion 
of waste storage, disposal, recovery, or treatment faciliUes (including Incinerators 
and facilities for treating wastewater, surface water, and groundwater). Wastes 
generated during the proposed action would be collected, analyzed todetennine 
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FUSRAP-033 
Page 2 ot 3 

CATEGORICAL EXCLUSION (CX) FOR ’ 
REMOVAL. ACTlON AT THE FORMER 

BAKER BROTHERS SITE (cant) 

waste characteristics, and segregated as they are generated into nonhazardous, 
RCRA-only, mixed, and radioactivs-only categories. If hazardous wastes are 
determined to be commingled with radioactive waste, removal and temporary 
storage would be done in accordance with applicable requirements; the mixed 
waste would then be disposed of at an etisting facility designed to accept these 
wastes. Wastes would be transported offsite in accordancswith applicable 
transportation and disposal reqUirem&ts and disposed of at existing facilities or 
stored temporarily onsite in accordance with applicable requirements pending 
evaluation of final disposal options. If temporary storage is required, wastes 
generated from these activities would be managed in accordance with regulations 
applicable to the types of wastes being managed. 

3. The proposed action would not disturb hazardous substances, pollutants, 
contaminants, or CERCLA-8xdud8d petroleum and natural gas products that 
preexist in the environment such that there would be uncontrolled or unpermitted 
r818aS8S. Th8 r8mOV8l adiOn would be conducted in an 8nVirOnm8ntally 
responsible manner to ensure site-sp@fic control of environmental contaminants. 

4. The proposed action would not adversely affect any environmentally sensitive 
r8sourcBs defined in the Federal Register Notice referenced below, Including 
archaeological or historical sites; potential habitats of threatened or endangered 
species; floodplains; wetlands; areas having a special designation such as 
Federally- and state-designated wilderness areas, national parks, national natural 
landmarks, wild and Scenic rivers, stat8 and Federal wildlife refuges, and marine 
sanctuaries; prime agricultural lands; special sourcas of water such as sole- 
sour- aquifers; and tundra, coral reefs, or rain forests. The proposed action 
would occur in 8 pr8ViOUtiy diSturb8d/d8v8loped area. 

There are no extraordinary drcumstancss related to the proposal that may affect the 
significance of the environmental effects of the.proposal, and the proposal is not 
precluded by 40 CFR 1500.1 or 10 CFR 1021.211. 

The estimated cost for this adiOn is less than $2 million and would take less than 12 
month3 to complete. 

t 

E 
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CATEGORICAL EXCLUSION (CX) FOR 
REMOVAL ACTION AT THE FORMER 

BAKER BROTHERS SITE (cont.) 

CX TO BE APPLIED: From the DOE NEPA Implementing Procedures, 10 CFR 1021, 
Subpart 0, Appendix B, under actions that “Normally Do Not Require EAs or EISs,” 
“86.1 Removal actions under CERCLA (including those taken as final response 
actions and those taken before.remedial action) and removal-type actions similar in 
scope under RCRA and other authorities (including those taken as partial closure 
actions and those taken before correctiv&action), including treatment (e.g., 
incineration), recovery, storage, or disposal of wastes at existing facilities currently 
handling the type of waste involved in the removal action....” 

I have concluded that the proposed action meets the requirements for the CX 
referenced above. Therefore, I recommend that the proposed action be categorically 
exc4uded from further NEPA review and documentation. 

i I. 
Patricia W. Phillips, OR0 NEPA Compliance Officer 

3-1 7- 45- 

Date 

Based on my review and the recommendation of the OR0 NEPA Compliance Officer, 
I recommend that the proposed action be categorically excluded from further NEPA 

4+/e > 
ng Assistant Manager for Date 

Environmental storation and Waste Management, OR0 

Based on the recommendations of the OR0 NEPA Compliance Officer and the 
Assistant Manager for Environmental Restoration and Waste Management, I 
determine that the proposed action is categorically exduded from further NEPA review 
and documentation. 

- Q CJ * v/ PO >- 
Rcfbert W. Poe, Assistant Manager for Date . - 

EnJironment, Safety 8 Quality 

NS12lPm61895 D-1. 
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1. INTRODUCTION 

DOE published the public draft cf the Engineering Evaluation/Cost Analysis (EEKA) for 
the Baker Brothers Site on March 14, 1995 for the citizens of Toledo, Ohio. The public draft 
provided site history, current site conditions, and proposed cleanup options to the Toledo 
residents. The 30-day comment period provided residents an opportunity to express their views 
relevant to the removal action. A public announcement for this opportunity was published in 
the Toledo Blade on the 28th day of March 1995. The public comment period began March 28. 
1995 and ended April 26, 1995. Toledo residents were able to obtain this public draft by calling 
DtiE’s toll free number at I-800-253-9759 or by going to one of the following two locations: 

Toledo-Lucas County Public Library 
Main Branch 
325 Michigan Avenue 
Toledo, Ohio 43624 
(419) 259-5200 

Toledo-Lucas County Public Library 
Kent Branch 
3101 Collingwood Blvd. 
Toledo, Ohio 43610 
(4 19) 259-5283 

1.1 SCOPE AND ORGANIZATION OF THE RESPONSIVENESS SUMMARY 

DOE received public comments from three parties during the public comment period. 
Comments were received from the Ohio Environmental Protection Agency, Ohio Department 
of Health, and one private citizen. Significant comments relative to the removal action at the 
Brker Brothers Site are presented and responded to in the following section. 

1.2 COMMENTS AND RESPONSES 

Written Comments received from State of Ohio Environmental Protection Agency @EPA) 

-1: The total cost of the preferred cleanup option (Option #3) may be overestimated since 
the upper two feet of soil from the courtyard area was removed after the radiological surveys 
in 1989 and 1990, and the results of those surveys indicated the contamination was in the “top 
few centimeters. ” 

Ohio EPA understands that additional radiological surveys are presently underway at the site. 
Subsurface soil samples (greater than two feet) should be obtained from the courtyard area to 
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better characterize the contamination. Volumes of contaminated soil and tneir related excavation 
and disposal costs should be revised to reflect the results of the subsurface soil sample results. 

Response: The results reported in Oak Ridge National Labora;ory’s (ORNL’s) 
March 1992 report titled, Radiological Survey of the Former Baker Brothers, Inc. 
Site, 2551-2555 Harleau Place, Toledo, Ohio, identified the depth of radiological 
contamination in the North Building courtyard area to be a minimum of 45 cm 
in depth. The maximum depth of contamination was never defined in this area. 
Additional data gap sampling in several areas including the courtyard was 
performed in April and May 1995 in accordance with the Field Sampling Plan for 
the Baker Brothers Site, Toledo, Ohio published in March 1995. When available, 
the results from this effort will be incorporated into the design specifications of 
the removal action. 

OEPA 2: Please specify the source of “other” costs for remedial action at $337,000.00 and 
project support for $130,ooO.00 in Table C-l. 

Response: The following is a breakdown for the “other” costs associated with 
remedial action and project support: 

Remedial Action Dollars ($K) 

Managerial Requirements include home ofWe staff 
implementing and overseehg: 
l planning 
l staffing 

l cost control docurncntation 

Engineering and Te~bnlcal Support includes: 
l home office staff preparing health and safety 

docum&atiOn 
l heahh physics technical support lad waste management 

oversight aprl documentation 95 

Environmenti Compllancc lududu: 
l home offlee suppon to evaluate, manage, document, and 

report sampling and monitoring data and administer 
database 87 

TOTAL 337 
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Response to OEPA 2 (continued) 

Proiect Dollars ($K) 

Post Remedial Action Activities include 
l independent verification (via sampling) and 

documentation of removal activities 

Environmental Compliance includes 
l documentation. reporting, and oversight management of 

environmental compliance data 

60 

70 

TOTAL 130 

OEPA 3: Please indicate the source/basis for an inhalation rate of 12,300 m3/yr and an ingestion 
rate of 120 g/yr soil. 

Rtii;ponse: The source for both the inhalation rate and ingestion rate is the U.S. 
EPA’s Exposures Facrors Handbook, EPA 600/8-89/043, 1990. The inhalation 
rate of 12,300 m3/yr is based on modification of the EPA average adult inhalation 
rate to account for outdoor activities as described in the Data Collection 
Handbook to Suppot? Modeling the Impacts of Radioactive Material in Soil, 
Argonne National Laboratory, ANUEAIS-8, 1993. The 120 g/yr soil ingestion 
rate is based on the EPA recommended value for soil ingestion in the workplace 
(0.48 g/day x 250 day/yr). 

Written Comments received from Ohio Department of Health (ODH) 

ODH 1: Using the radionuclide migration code, RESRAD (version 5.42). we were able to 
duplicate the results of the projected dose rates and concur with DOE’s preferred cleanup option 
and establishment of the prescribed cleanup guidelines. 

Response: Comment noted. 

QDH: Under Survey and Sampling Results: the text indicates, other than Uranium, there are 
no other radionuclides of concern since they were separated and removed during the Uranium 
metal refining process. This leads the reader to believe radiological decay progeny arc not 
relevant. On the contrary, the daughters ‘II-234 and Pa-234, the short-lived daughters of the 
U-238 chain will reach equilibrium fairly quickly and will exist in equal amounts with U-238 
within six months (i.e., seven Th-234 halflives). It is noted, however, that this consideration 
for radioactive progeny was included in the modeling. 
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Response: The text has been revised to indicate that the short-iiv;d daughters of 
uranium are accounted for in the RESRAD -model. 

ODH 3: The site map shows known areas of suspected elevated Uranium concentrations in 
proximity to unsurveyed areas, such as the intersection of Harleau Place and Post Street. We 
scggest the area survey be extended to more fully determine the contamination status. 

Response: The Field Sampling Plan for the Baker Brothers Site, Toledo, Ohio, 
published in March 1995 and implemented in April 1995, accounted for these 
previously unsurveyed areas. Gamma walk-over surveys were performed and 
both shallow and deep boreholes were sampled to determine the status of areas 
not fully characterized. The results will be incorporated into the design 
specifications for the removal action to be taken at the site. 

ODH 4: Under Data Evaluation, to determine if additional remediation is necessary, there should 
be additional soil borings done in the courtyard area to more fully characterize the Uranium 
concentrations below the two feet which were previously removed. 

Response: Additional data gap sampling in several areas including the courtyard 
was conducted in April 1995. The results of this sampling will be incorporated 
into the specifications and design for the removal action to be taken at the site. 

ODH 5: ODH agrees that conventional data aggregation should not apply to non-uniform 
contamination. 

Response: Comment noted. 

Written Comments received from Toledo, Ohio Citizen R. Kruger 

Kruger 1: Concerning the first option, no action, discussed in the EE/CA. I fmd this option is 
unacceptable as it leaves the contaminated portions of the site open to the public. Such open and 
unrestricted access could potentially permit the spread of uranlurn and expose members of the 
public. Such a situation has already resulted in an incident in which uranium contaminated soil 
was removed-from the site. In November 1991, following the Oak Ridge survey, the top 2 feet 
of soils from the courtyard area of the North building were excavated by private parties and 
transported to a residence in Ottawa Lake Michigan for use as backfill. Such an incident could 
potentially be repeated if this option were selected. 

Response: Agree. As described in the EEKA, Option 1 would n0t be effective 
in reducing potential Future human health risks, and is not recommended by DOE 
for implementation at the site. 

-2: The xcond option, institutional control/site surveillance, was deemed technically 
implementable and effective in reducing potential human health risks in the EEKA, but that the 
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long-term administrative feasibility was uncertain. This conclusion is ques;ronable in my opinion 
and warrants further consideration. For example, if as state0 in the EEICA the DOE is willing 
to spend an estimated $4,930,0()0 to implement option three, soil removal and building 
decontamination, why not purchase the property from the current landowner. If the property 
is owned by the federal or state government (if ownership is subsequently transferred to the State 
o’ Ohio) no future modifications to the site could therefore jeopardize the effectiveness of long- 
term institutional controls. Additionally, the estimated $26,200 per year to monitor the site 
could be provided annually from the interest of a trust fund established at a fraction of the cost 
estimated to implement option three. 

Response: As noted, the monitoring costs associated with the site are estimated 
at $26,200 per year. This cost assumes continued ownership, maintenance, and 
control of the site by private landowners. This cost would increase significantly 
if DOE were to purchase the site, as DOE would then be responsible for 
maintenance of the site in addition to monitoring. It is often the case that DOE 
could purchase contaminated private properties for less than the cost of 
remediation. It has been DOE’s policy within the FUSRAP program to minimize 
the number of properties requiring long-term maintenance and surveillance. This 
policy is designed to lessen impacts associated with the stigma of radioactive 
waste to communities which derive limited economic benefit from DOE’s 
presence. DOE’s ownership would also require an annual expenditure of public 
funds in perpetuity, with no guarantee that Congress would approve this funding 
annually. 

Kruger 3: Option three, soil removal and building decontamination, is a viable solution and 
would certainly remedy the situation. However, there appear to be many uncertainties and risks 
associated with implementing this specific option as cited in the EEKA. Namely, just how 
extensive an effort is involved in implementing this option. The EEKA estimates that 
1,911.5 m3 (2,500 yd’) would have to be removed. However the removal of contaminated soil 
from the courtyard in 1991 may have changed the estimates referenced in the EEXA. In 
addition, during the original survey soil borings to depths greater than 2 feet were not taken 
since a drill rig could not be positioned in the courtyard area. It seems an additional survey 
should be conducted to establish the true cost and technical effort needed to implement this 
option, Additionally, the actual effort of removing the contaminated soil and transporting it to 
a waste storage facility introduces risks to the workers and the general public. How will these 
risks be addressed, managed, and mitigated during the cleanup effort? 

Response: As described in the EJXA, the volume estimates were conservatively 
based on available information. However, there is a degm of uncertainty 
associated with th: volume estimated for disposal. These uncertainties are 
primarily due to the limited data available to define the depth and area1 extent of 
contamination at the site. The results from the April 1995 survey and sampling 
effort will be used to fully define and bound the areas exceeding 35 pCi/g and an 
accurate waste volume and associated cost will be determined. 
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Risk was also evaluated in the EEKA. Short-term risks assoc,&ed with the 
removal action would be mitigated by using protective clothing and equipr,ent 
and by using protective measures such as dust suppression and monitoring. 
Transportation risks were evaluated based on national highway fatality rates. 
Under the present scenario, the number of transportation related fatalities 
expected to occur is less than one. 

Kruger 4: Have there been other FUSRAP sites with similar soil contaminants as the Baker 
Brothers site? If so, what problems and expenses were experienced in the remedial action taken 
and could similar experiences be expected? 

Response: Other Ohio sites, such as Alba Craft (Oxford), Associate Aircraft 
(Fairfield), and Herring-Hall-Marvin Safe Company (Hamilton) are similar to 
Baker Brothers because they all machined natural uranium. These other sites 
have already been remediated. At the time of remediation there were no unusual 
problems associated with the cleanup. No unexpected or unplanned releases of 
contaminants into the environment occurred. Measured exposures to workers 
were well below federal guidelines. During removal activities, small amounts of 
contaminants may be found in locations previously unidentified by 
characterization activities. This is because characterization activities are designed 
to bound contamination and are limited by time and cost constraints. Such 
findings are typical for cleanups of this type. They do not increase exposure risks 
and typically represent only a small percentage increase in. the overall cost and 
schedule of the project. 

Kruger 5: Finally, based on the EEKA the site-specific total uranium guideline of 35 pCi/g 
developed for the Baker Brothers site was derived from the 100 mrem/year general public 
regulatory limit used as the primary basis for establishing cleanup guidelines at FUSW sites. 
I would like to see documented how the guideline of 35 pCi/g was calculated/derived as it is 
fundamental to the level of cleanup required. 

Response: The site specific uranium guideline was calculated through use of a 
pathways analysis model which predicts future doses to individuals working or 
living at the site. The methodology for the residual radioactivity (RESRAD) 
model is described in the Manual for Implemenring Residual Radioactive Material 
Guidelines Using REST, Version 5.0, ANUEAD/LD-2, Argonne National 
Laboratory, 1993. 

The RESRAD model was used to determine concentrations of uranium that. if left 
in place, could result in doses of 30 mrem/yr under current and likely future use 
conditions, and 100 mrem/yr for less likely future use conditions. The model 
results indicated that these doses would not be exceeded (even under residential 
conditions) for uranium soil concentrations up to 210 pCi/g. The ALARA (as 
low as reasonable achievable) process was used to reduce the calculated guideline 
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of 210 pCi/g down to 35 pCi/g. This reduction represents an adG,;onal safety 
factor on top of the conservative assumptions used by the RESRAD model. .4 
copy of the document, Derivation of Guidelines for Uranium Residual Radioactive 
Material in Soil at the Former Baki? Brothers, Inc., Site, Toledo. Ohio will be 
provided to Mr. Kruger under separate cover. 
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State ol Ohio Environmort~I Protection Agency 

Northwest District Office 
9(7 Ndh (hnbridga Road 
6md-q Green, Ohio 43402 
(419) 352.6461 FAX (419) 352.8466 - 

bst-k brand fax transmittal 

V. Voinovich .- 

Re: Baker Brothers Site 
Cleanup Analysis 
Lucas County 

April 26, 1995 

17.; . David G. Adler 
Former Sites Restoration Divi6ion 
U.S. Department of Energy 
P.O. Eox 2001 
Oak Ridge, Tennessee 37'831 

Dear Mr. Adler: 

The Ohio Environmental Protection Agency (EPA) - Division of 
Emergency and Remedial Response has reviewed the report entitled 
E qineerinq Evaluation/Cost An 1~ i fo th B er rothers Site 
&edo, Ohio drafted by the U.:. ~e~artknteofaEkner$. Ohio EPA 
concurs with the preferred cleanup option and the proposed 
cleanup levels for the Baker Brothers Site as specified in the 
report. 

Ohi0 EPA also reviewed comments from the Ohio Department of 
Health dated April 11, 1995, regarding this report and agree with 
all the comments contained therein. 

Ohio EPA submits the following specific comments for your 
consideration: 

1. The total cost of the preferred cleanup option (option #a) 
may be oversstimated since the upper two feet of soil from 
the courtyard area was removed after the radiological 
surveys in 1989 and 1990, and the results of those surveys 
indicated the contamination was in the "top few 
centimetar6'. 

Ohio EPA under&ands that additional radiological surveys 
are presently underway at the site. Subsurface sofl samples 
(greater than two feet1 should be obtained from the 
courtyard area to better characterize the contamination, 
Valumse of contaminated soil and their related excavation 
and dispoeal coats should be revised to reflect the resulto 
of the subeurface soil sample results. 

2. please specify the source of wotherm costs for remedial 
action at $337,000.00 and project support for $130,000.00 in 
Table c-1. 

E-13 . . . 
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Mr. David G. Adler 
April 26, 1995 
Page 2 

3. Please indicate the source/basis for an inhalation rate of 
12,300 m'/y and an ingestion rate of 120 g/y soil. 

Ohio EPA appreciates the opportunity to comment on the 
aforementioned report and wishes to provide oversight support 
during the cleanup of this site. Please send any future 
CDrrespondence regarding Baker Brothers to my attention. 

If YOU have any questions 'concerning the above, please contact me 
at your earliest convenience. 

Sincerely, 

Steven C. Snydef 
Division of Emergency 

/rab 

pc: Graham Mitchell, 
NWDO File, Baker 

and Remedial Response 

SWDO, Office of Federal Facilities 
Brothers 



Mr. David Adler 
U.S. Department of Energy 
Former Sites Restoration Division 
Oak Ridge Operations Office 
P.O. Box 2001 
Oak Ridge, TN 37831-8723 

April 11, 1995 

Dear Mr. Adler: 

The Ohio Department of Health - Bureau of Radiological Protection 
has reviewed the EE/CA (Engineering Evaluation/Cost Analysis) for 
the Baker Brothers FUSRAP site. Using the radionuclide migration 
code, RESRAD (version 5.42), we were able to duplicate the results 
of the projected dose rates and concur with DOE's preferred cleanup 
option and establishment of the prescribed cleanup guidelines. In 
addition, we offer the following commentary on the EE/CA. 

Comment: 

On page 2-1, under Survey and Sampling Results, the text indicates 
other than Uranium there are no other radionuclides of concern 
since they were separated and removed during the Uranium metal 
refining process. This leads the reader to believe radiological 
decay progeny are not relevant. On the contrary, the daughters Th- 
234 and Pa-234, the short-lived daughters of the U-238 chain will 
reach equilibrium fairly quickly and will exist in equal amounts 
with U-238 within six months (ie; seven Th-234 hhlflifes). It is 
noted however that this consideration for radioactive progeny was 
included in the modeling. 

Comment: 

On page 2-4, the site map shows known areas of suspected elevated 
Uranium concentrations in proximity to unsurveyed areas, such as 
the intersection of Harleau Place and Post Street. We suggest the 
area survey be extended to more fully determine the contamination 
status. 

Commenta 

On page A-3 under Data Evaluation, to determine if additional 
remediatfon is necessary, there should be additional soil borings 
done in the courtyard area to more fully characterize the Uranium 
concentrations below the two feet which were previously removed. 
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Comment: 

On page A-3, ODH agrees that conventional data aggregation should 
not apply to non-uniform contamination. 

Conclusion 

ODH offers to contribute further to the site cleanup by reviewing 
the work/health and safety plans, conducting radiological 
surveys/sample analysis, and participating in public meetings. As 
this effort evolves, we look forward to our collaboration with the 
DOE in our mutual goal of remediating the site in a fashion which 
is protective of public health and the environment. 

Sincerely, 

Ruth H. Vandegrift, Supervisor 
Contaminated Sites 

/jc/jc 



Mr. Da\*id Adler 
U.S. Department of Energy’ 
Former Sites Restoration Division 
Oak RJdge Operations Office 

P.O. Bos 2001 
Oak Ridge, TN 37831-8723 

April 22, 133s 
1 

: 

Dear Mr. Adler, 

1 appreciate the opportunity to evaluate and comment on the public 
draft of the Engineering Evaluation/Cost Analysis (EE/CA) for the Baker 
Brothers Site, Toledo, Ohio. After reviewing this document and other 
references I would like to present the following comments and questions 
for the administrative record. 

l Concerning the first option, no action, discussed in the EEKA. I 
find this option is unacceptable as it leaves the contaminated 
portions of the site open to the public. Such open and 
unrestricted access could potentially permit the spread of 
uranium and expose members of the public. Such a situation 
has already resulted in an incident in ‘which uranium 1 
contaminated soil was removed from the site. In November I 
193 1, following the Oak Ridge survey, the top 2 feet of soils 
from the courtyard area of the North building were excavated i 
by private parties and transported to a residence in Ottawa I 
Lake Michigan for use as backfrll. Such an incident could 
potentially be repeated if this option were selected. 

l The second option, institutional control/site sutveillance, was 
deemed technically implementable and effective in reducing 
potential human health risks in the EEKA, but that the long- 
term administrative feasibility was uncertain. This conclusion 
is questionable in my opinion and warrants further 
consideration. For example, if as stated in the EWCA the DOE is 
willing to spend an estimated $4,930,000 to implement option 
three, soil removal and building decontaminatfon, why not 
purchase the property from the current landowner. If the 
property is owned by the federal or state government (if 
ownership is subsequently transferred to the State of Ohio) no 
future modifications to the site could therefore jeopardize the 
effectiveness of long-term institutional controls. Additionally, 
the estlmated $26,200 per year to monitor the site could be 
provided annually from the interest of a trust fund established 
at a fractfon of the cost estlmated to implement option three. 



. 

/3,‘3Sc, 
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0 Option three, soil removal and building decontamir,tion,. js a 
viable solution and wotild certainly remedy the situation. 
However, there appear to be many uncertainties and risks 
associated with implementing this specific option as cited in the 
EE/CA. Namely, just how extensive an effort is involved in 
fmpjementing this option. The EEKA estimates that 1,311.S m-’ 
(2,500 ydj) would have to be removed. However the remo\*al 
of con aminated soil from the courtyard in 1331 may have 
chang EH the estimates referenced in the EE/CA. In addition, 
during the original survey soil borings to depths greater than 2 
feet were not taken since a drill rig could not be positioned in 
the courtyard area. It seems an additional survey should be 
conducted to establish the true cost and technical effort needed 
to implement this option. Additionally, the actual effort of 
removing the contaminated soil and transporting it to a waste 
storage facility introduces risks to the workers and the general 
public. How will these risks be addressed, managed, and 
mitigated during the cleanup effort? 

l Have there been other FUSRAY sites with similar soil 
contaminates as the Baker Brother site? If so, what problems 
and expenses were experienced in the remedial action taken 
and could similar experiences be expected? 

l Finally, based on the EEKA the site-specific total uran!um 
guideline of 35 pCi/g developed for the Baker Brothers site was 
derived from the 100 mrem/year general public regulatory 
limit used as the prfmary basis for establishing cleanup 
guidelines at FUSRAP sites. 1 would like to see documented 
how the guideline of 35 pCl/g was calculated/derived as it is 
fundamental to the level of cleanup required. 

1 agaln appreciate the opportunlty to provide comments and, ask 
questions concerning the Baker Brother site. As a resident of the City of 
Toledo I’m concerned about the health of our community. 1 feel that 
public participation In the decision-making process is very important and 
should contjnue during thjs cleanup actlvlty. Thank you. 

Sincerely, 
qi cm2Q 2. \z v 

Randell L KGger ’ 
5615 Greenridge Drive 
Toledo, OH 43615 
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r 
Department of Energy 

Oak Ridge FhM Otko 
P.O. Box 2001 

Oak Ridge, Tennorree 37831- 

Il9OC8 

July 19, 1994 

Sally L. Haywood 
FUSRAP Real Estate Program Hanager 
Bechtel National, Inc. 

: P. 0. Box 350 
Oak Ridge, Tennessee 37831-0350 

Dear Ms. Haywood: 

LICENSE NO. REOROOER-7-94-0198 FROH FRANK VITALE, OTTAWA LAKE, HICHIGAN 

Reference is made to your letter dated July 15, 1994 submitting the grantor- 
executed license for remedial action of the Frank Vitale vicinity property at 
Baker Brothers, Inc. in Ottawa Lake, Michigan. The instrument has been 
executed on behalf of the Department of Energy and two fully-signed copies are 
returned for distribution and retention as necessary. 

On the Certification of Title Search, use "Deed (Probate of Estate)" as the 
method of acquisition. An annotated copy is enclosed for your perusal. 

I wish to compliment you on an excellent job of preparation, title research, 
and negotiation on this action. 
project planning, coordination, 

This reflects what managerial support, 

Keep up the good work! 
and enthusiasm on your part can accomplish. 

Sincerely, 

Katy Kates 
Realty Specialist 

2 Enclosures 
1. Lit. W94-0198 (trip.) 
2. Certif. 

cc: Steve Priest, Bechtel 
Bill Uagner, Bechtel 
Bill Seay, DOE FSRD 
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REAL [STATE LICLHSL HO. 
REORDOER-7-'IJ.Cf'T&' 

DEPAAffWfT OF ENERGY 

LICENSE 

PROJECT: RAKER BROTHERS, INC., OTTAWA LAKE, MICHIGAN 
PURPOSE: REMEnIAL ACTION FOR VlCltllTJ PRQPERTIES 

THIS LICENSE, between !rQ&Nf “lT*, F &g/r& Lzwcr L. l//fdLf 
, known as the "Grantor" and the U.S. 

ftee", is subject to the following Department 0 
terms and conditions. 

1. Riohts Granted - The Grantor grants to the Grantee, its agents, employees, 
or representatives pernission to use the premises or facilities, together with 
ingress and egress, for the purpose of- 

tn ~WP rw matprlsl 

at the location shown depicted on Exhibit(s) *~A~~ attached to 
this instrument and more specifically identified in whole or in part as Parcel 
No. (s)o,~f;i;;r,o filed in Deed/m Book /&oo , Page 56+ in the records 
Of JQvYA?f9E County, M//~&V . 

2. Term/Termination Rishts - This License is valid upon execution by the 
Grantee and will be effective on the date of execution by the Grantor of this 
instrument and shall continue in effect for a period of/bbru two (2) years 
unless terminated by either of the parties on not less than thirty (30) days 
prior written notice given to the other; provided, however, that the Grantor 
may not terminate this License without the Grantee's approval. 

3. Consideration~~~meut4@$&@&&&~ 
shall initiate acdobOo':$a$ toit& G?.antW:t& 

e by the Grantee, the Grantee 
Yu m of 5 

-' r;rz :f.+ se,: .-& $'%%!d%& and complete payment for the 
rights granted within this License. 

4. Authoritv to License - The Grantor represents and warrants that it is the 
owner of the property and has full right, power, and authority to enter into 
this License and grant the rights set.out in this License. 

5. Grantor Responsibility - The Grantor responsibility is set out within the 
terms and conditions of the rights granted under this License. The Grantor 
makes no representation as to the suitability or fitness of the premises for 
the intended purpose. 

DOE-RE FORM ZO-CN (01-20-93) 
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6. Grantee ResDonxibllity . !he Grantee, its agents, employees, or 
representatives will be responsible for property damage or Injury to persons 
caused by the sole and direct negligence of thetr respective employees in 
performing on the Grantor's premises the activities and restoration which are 
the subject of this License. Grantee shall obtain all necessary permits, 
licenses, and approvals in connection with the activtties to be conducted by 
the Grantee on the premises. Ouring the performance of the activities 
specified in this license, the Grantee shall not unreasonably interfere with 
the use and enjoys; ,\t of the premises by the Grantor. 

7. Access - During the term of this License, the Grantee, its agents, 
employees, or representatives shall have the right of access to and egress 
from the premises as needed and shall have the right to bring necessary 
equipment upon the premises in connection with the performance of the 
Grantee's activities as set out in Condition 1. 

8. Title to Equipment, Fixtures - Title to all equipment, fixtures, 
appurtenances, and other improvements furnished and installed in connection 
with the Grantee's activities under this License shall remain with the 
Grantee. 

9. Restoration - Upon termination of this License, the Grantee shall remove 
all its equipment, fixtures, appurtenances, and other improvements furnished 
and installed on the premises in connection with the Grantee's activities 
under this License. The Grantee shall restore the premises, when such 
restoration is required in connection with the Grantee's activities, to the 
extent reasonably practical, to the condition existing at the time of 
initiation of the Grantee's activities. With the consent of the Grantor, the 
Grantee may abandon Grantee-owned equipment, fixtures, appurtenances, and 
other improvements in place in lieu of restoration when it is in the best 
interests of the Grantee. 

10. Successors in Interest - This License and the parties' commitments 
within, shall be binding on both parties, their successors, and assigns. 

11. Funding - Obligations of the Grantee under this License shall be subject 
to the availability of funds appropriated by the Congress which the Grantee 
may legally spend for such purposes and nothing in this License implies that 
Congress will appropriate funds to perform this License. 

,- 

r 
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-3- REAL ESTATE LICENSE NO. 
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12. poti= - All notices regardin the specific terms and conditions of this 
License, and within the restrictlons of this License, shall be in writing and 
shall be deemed effectively given upon personal delivery, upon vertfled - 
facsimile receipt, or upon malling by registered or certlfed mall, postage 
prepaid, and addressed to the parties at the following respr;tive addresses, 
or to such other persons or at such other addresses as may be designated In 
writing by etther party to the other. 

If to th- Grantee: 

Richard P. Nicholson 
Realty Officer 
Oepartment of Energy 
P.O. Box 2001 
Oak Ridge, Tennessee 37831 

If to the Grantor: 

Frank Vitale moaflEt L. 
4400 Piehl Road 
Ottawa Lake, MI 49267 

13. Entire Aoreement - This License represents the entire understanding of 
the parties on this matter and no oral statements or collateral documents 
(except as noted within) may modify this License. 

14. Amendment - This License may not be amended or superseded except by an 
agreement in writing executed by the Grantor and Grantee. 

That prior to execution of this License certain Conditions were deleted, 
revised, and/or added (with the additions being as set out below or as 
designated as Page(s) N/A and being made a part of this License) in 
the following manner: 

DOE-RE FORM 20-GN (01-20-93) 
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REORDOER-7-q~.~,y,p 

The above terms and conditions are acknowledged and agreed upon as jndlcated 
by the signatures affixed below: 

GRANTEE: Y.S. Deoartment of Enerqy 

By: 

Title: 

By: 

Title: Realty Officer 

Date: Date: ye/., -*'J 
I 

DOE-RE FORM ZO-GN (01-20-93) 
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Richard B. Romanoff and 
Jack Romanoff, Jr. 
P. 0. Box 699 
Toledo, Ohio 43697 

Dear Histers Romanoff: 

Department of Energy 
Oak Rdga Clpwal~ 

PO fh2001 
oah RKlge. Tennessee 37831- 

12791 I 

Harch 27, 1995 

REAL ESTATE LICENSE REORDOER-7-95-0127, BAKER BROTHERS PROJECT, OH 

Enclosed for your records is a fully executed license between you and the 
Department of Energy. If you have any questions concerning the real .estate 
instrument, please feel free to call me at 615-576-0977 or Sally Haywood, 
Bechtel Real Estate Program Manager, at 615-576-6565. 

Thank you for your cooperation in this matter. 

Sincerely, 

Katy Kates 
Realty Officer 



REAL ESTATE LICENSE NO. 
REOROOER-7- 73.-/i/,37 

DEPARTMENT OF ENERGY 

LICENSE 

PROJECT: BAKER BROTHERS, TOLEDO, OH 
PURPOSE : REtIEDIAL ACTION 

THIS LICENSE, between Richard B. Romanoff, Trustee and Jack Romanoff. Jr. 
-, known as the "Grantor" and the U.S. 

Department of Energy, known as the "Grantee", is subject to the following 
terms and conditions. 

1. Riohts Granted - The Grantor grants to the Grantee, its agents, employees, 
or representatives permission to use the premises or facilities, together with 
ingress and egress, for the purpose of oerformind remedial action to remove 
contaminated material 

at the location shown depicted on Exhibit(s) "A" attached to 
this instrument and more specifically identified in whole or in part as Parcel 
No.'(s) * filed in Deed/Plat Book l , Page * in the records 
of Lucas County, Ohio 
*Parcels depicted and highlighted on Exhibit "4" as NOS. 24, 25, and 26 in the 
Detroit Avenue Addition. Said ownership recorG is derived from Deed Book 
2091, Page 89 and Document 16005, Microfiche 92-479BOl. 

2. Term/Termination Rights - This License is effective upon the date of 
execution by the Grantee of this instrument and shall continue in effect for a 
period of/thru two (2) years unless terminated by either of the 
parties on not less than thirty (30) days prior written notice given to the 
other; provided, however, that the Grantor may not terminate this License 
without the Grantee's approval.‘~' 

3. Consideration - Upon ex icense by the Grantee, the Grantee 
shall initiate action to pa@v@khe sum of S 

full and complete payment for the 
rights granted within this License. 

4. Authority to License - The Grantor represents and warrants that it is the 
owner of the property and has full right, power, and authority to enter into 
this License and grant the rights set out in this License. -- 

5. Grantor Responsibility - The Grantor responsibility is set out within the 
terms and conditions of the rights granted under this License. The Grantor 
makes no representation as to the suitability or fitness of the premises for 
the intended purpose. 
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6. Grantee Resoonsibility . The Clantee, Its agents, employpes. or 
representatives will bc responsible for property damage or injury to persons 
caused by the sole and direct negligence of thefr respective employees in 
performing on the Grantor's premises the activities and restoration which are 
the subject of this License. Grantee shall obtain all necessary permits, 
licenses, and approvals in connection with the actlvlties to be conducted by 
the Grantee on the premises. During the performance of the activities 
specified in this License, the Grantee shall not unreasonably interfere with 
the use and enjoyment of the premises by the Grantor. 

7. Access - During the term of this License, the Grantee, its agents, 
employees, or representatives shall have the right of access to and egress 
from the premises as needed and shall have the right to bring necessary 
equipment upon the premises in connection with the performance of the 
Grantee's activities as set out in Condition 1. 

8. Title to Equipment. Fixtures - Title to all equipment, fixtures, 
appurtenances, and other improvements furnished and installed in connection 
with the Grantee's activities under this License shall remain with the 
Grantee. 

9. Restoration - Upon termination of this License, the Grant-o shall remove 
all its equipment, fixtures, appurtenances, and other improvell,ents furnished 
and installed on the premises in connection with the Grantee's activities 
under this License. The Grantee shall restore the premises, when such 
restoration is required in connection with the Grantee's activities, to the 
extent reasonably practical, to the condition existing at the time of 
initiation of the Grantee's activities. With the consent of the Grantor, the 
Grantee may abandon Grantee-owned equipment, fixtures, appurtenances, and 
other improvements in place in lieu of restoration when it is in the best 
interests of the Grantee. 

10. Successors in Interest - This License and the parties' commitments 
within, shall be binding on both parties, their successors, and assigns. 

11. Fundin El 
to the 1 
may legally 
Congress wi 1 

- Obligations of the Grantee under this License shall be subject 
ability of funds appropriated by the Congress which the Grantee 
spend for such purposes and nothing in this License implies that 
1 appropriate funds to perform this License. 

.- 
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12. w - All no?ices regarding the specfflc terms and condtttonr of thts 
1 irrnce, and within the restrictions of this LLcen:e, shall be in wrttlng and 
-..-. . be deemed effectively given upon personal do!lvery, upon verlfled 
frcsfmile receipt, or upon mailing by registered or certlfled maill. postage 
prepaid, and addressed to the parties at the following respective addresses, 
or to such other persons or at such other addresses as may be designated tn 
writing by either party to the other. 

If to the Grantee: 

Katy Kates 
Realty Officer 
Department of Energy 
P.O. Box 2001 
Oak Ridge, Tennessee 37831 

If to the Grantor: 

Richard B. Romanof 
Jack Romanoff, Jr. 
P. 0. Box 699 
Toledo, Ohio 43697 

17 Fntire Aureement - This License represents the entire understanding of 
-.-- r- rties on this matter and no oral statements or collateral documents 
(except as noted within) may modify this License. 

14. Amendment - This License may not be amended or superseded except by an 
agreement in writing executed by the Grantor and Grantee. 

That prior to execution of this License certain Conditions were deleted, I 
.-..--I, and/or added (with the additions being as set out below or as 
designated as Page(s) N/A and being made a part of this License) <n 
the following manner: 

Condition No. 3 is deleted in its entirety. 
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The above tenhs and condltlons are acknowledged and agreed upon as indicated 
by the signatures affixed below: 

Richard B. Romanoff, Trustee 
GRANTOR: 

By: 

By: Jack Romanoff. Jr, Title: Realtv Officer 

Date: Date: ..j'-27-l-f; 
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By: 

Date: 

ev: 

Patricia Sue Beat Title: 

Date: 
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