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was created in 1974 to identify, investigate, and cleanup or control sites where contamination above

current guidelines remains from the early years of the Nation’s atomic energy program. Bechtel

" National, Inc. (BNI), the project management contractor for FUSRAP, completed site

characterizations in 1995 (BNI 1995). The characterization identified areas of contamination above
guidelines on interior surfaces of two buildings, subfloor soils of one building, the roof of one
building, and four outdoor soil areas. In order to authorize the site for use without restrictions due
to residual radioactive material, BNI planned to remediate the contaminated surfaces and soils. It is
the policy of the DOE to perform independent verification of remedial actions conducted under
FUSRAP. The Environmental Survey and Site Assessment Program (ESSAP) of the Oak Ridge
Institute for Science and Education (ORISE) has been designated as the independent verification
contractor (IVC) for the Former Baker Brothers, Inc. site.

SITE DESCRIPTION

Located atthe mtersectlon of Harleau Place and Post Street in a developed section of Toledo, Ohio,
the Former Baker Brothers site contains approx:mately 8 hectares (19 acres) (Figures 1 and 2).
Commercial and residential properties lie to the north, south, and east boundaries of the site. The
western edge of the property is bordered by railroad tracks. There is a fence along the southern
boundary and a portion of the eastern property line. The exterior surfaces are asphalt and concrete
with the exceptnon of the courtyard area, where the soil has been previously excavated and backfilled
with gmvel Fi igure 2 shows the site plot plan. Presently four buildings are located on the site. The
nonh. west. and east bmldmgs are owned by Romanoff Industries. A portion of the south building
is Ieased to the Industnal Motor Company. The fourth building is owned by Doug Beat Company.

. Both tenants have offices, electric motor shops, and storage areas within the buildings and site

grounds. o

The South Bulldmg, located at 1000 Post Street, has a floor space of approximately 4,180 m the

North Bmldmg has 3, 720 m? of floor space and is located at 2555 Harleau Place; the 740 m? East

_‘Buddmg is located at 2551 Harleau Street; and the West Building, formerly called the Powerhouse
"':'or Boxlerhouse has 930 m? of ﬂoor space. The bunldmgs are constructed of bnck wnth saw—tooth
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aluminum siding and wooden floors have been installed in areas 3A, 4, and 5. Areas 3 and 6 in the

South Building have been remodeled due to a fire that occurred after Baker Brothers’ ownership.

The primary areas of building surface or subfloor soil contamination were identified in the North
Building; specifically, Areas 7, 7A (Grinding Room), 8E, 8W, and the West Corridor. A number
of isolated locations of surface contamination were also found in the South Building. BNI remediated
these locations during characterization activities. Exterior areas of soil contamination included two
small areas (referred to as Excavations A and B) at the southeast boundary of the site adjacent to Post
Street, a third location near the southeast corner of the North Building (Excavation C), and the East

and West Courtyards. Figure 2 shows the location of each of these areas.

PROJECT ORGANIZATION AND RESPONSIBILITY
DOE Headquarters provides overview and coordination for all FUSRAP activities. The DOE Oak
Ridge Operations (DOE-ORO) is responsible for implementation of FUSRAP and the Former Sites

Restoration Division (FSRD) of DOE-ORO manages tl;e daily activities.

Under the standard FUSRAP protocol, an initial investigation/survey of a potential site is performed

by ORISE or ORNL, under contract to DOE Headquarters. If appropriate, DOE Headquarters

designates the site into FUSRAP based upon the results provided by the initial investigation. DOE's
project management contractor (PMC) for FUSRAP is BNI. BNI is responsible for the planning and
the implementation of FUSRAP activities and managing the site characterization and remedial actions.
The final phase for a FUSRARP site is independent verification which is provided by ORISE or ORNL
after remedial action is complete. This verification process provides independent (third party) data
to assist DOE in evaluating the accuracy of the post-remedial action status of the site, as presented
by the PMC‘, and in assuring that the documentation accurately and adequately describes the condition
of ;h_e;sitg. ‘ DOE Headquarters uses the information developed by the remediation and verification

activities to cemfy that a site can be released for use, without radiological restrictions.
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OBJECTIVES

The objectives of the verification process were to ensure that the post-remedial action (post-RA)
survey, sample analyses, and supporting documentation provided by BNi gave an accurate and

complete description of the radiological condition of the former Baker Brothers, Inc. site and

radiological restrictions.

DOCUMENT REVIEW

' confirmed that all applicable DOE guidelines had been met for release of the site for use without

ESSAP reviewed BNI's post-RA survey plan, post-RA survey results, and other supporting
' documentation concerning site remediation activities and the draft post-remedial action report (BNI
‘ -1995, 1996a). Information was evaluated to assure that areas identified as exceeding guidelines had

undergone decontamination and that residual activity levels satisfied the established guidelines.
.. PROCEDURES

A surveyyteam from ESSAP visited the former Baker Brothers, Inc. site on five occasions during the
period of July 18 through September 19, 1995 to perform visual inspections and independent
measurements and sampling. SUrvey activities were conducted in accordance with a survey plan’
dated August 7, 1995 submitted to and approved by the DOE and the ORISE/ESSAP Survey
Procedures and Quality Assurance Manuals (ORISE 19953, b, and c). This report summarizes the

procedures and results of these surveys.

SURVEY PROCEDURES: INTERIOR

PRIPE TR

‘The following procedures were used for the surveys of building interior surfaces and subfloor } -4

- excavations. N .
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Reference Grid

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

Surface scans for beta and gamma activity were performed cver 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, 7A, 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 stxrfaces
were scanned using Nal scintillation, GM, o_nd gas proportional detector& 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 measurentents of surface activity on wood, poured concrete, concrete blocks, and bricks

were performed at building locations that did not have a history of radioactive materials use.

trect measurements for total beta actmty were performed at 43 locations in the South Building and

190 locatlons in the North Building (Figures 3 through 13). In addition, measurements were
i performed within three grid blocks in the North Butldmg at the center and four pomts equidistant

" Afrom the center and gnd block comners to determine the 1 m? average actrvxty levels. Direct
‘measure" ents were performed usmg gas propomonal detectors connected to ratemeter-scalers.
Smear samples t‘or ‘determmmg removable actmty levels were collected from each smgle-pomt
4 'loca ion artd one from the Iocatnon of maximum direct radiation in each of the three grid blocks.




Exposure Rate Measurements

Background exposure rate measurements were performed at six locations without a history of

radioactive matesials use in the $outh Buiiding (Figure 14)..
A total of 25 exposure rate measurements were made at various locations throughout the facility

(Figures 3 through 13). Measurements were taken at a distance of 1 m above the surface using a

pressurized ionization chamber (PIC) or microrem meter.

Subfloor soil samples were collected from three locations in Area 7A, two locations in Area 8W, and

one location in the West Corridor (Figures 10, 12, and 13).
SURVEY PROCEDURES: EXTERIOR

_ The following procedures were used for surveys of Excavations A, B, and C; the courtyard; conrail

area, and the cistern area.

N ‘Measurement and sampling locations were referenced to either the existing grid established by BNI

. orto promment site features.



surfaces and 50 percent of exterior paved areas. Scans were pciiurmed using Nal scintillation and
gas proportional detectors coupled to ratemeters and ratemeter-scalers with audible indicators.
Locations of elevated radiation, suggesting the presence of residual surface or soil contamination,

were marked and identified for further investigat:on.

Surface Activity M |

Direct measurements for total beta surface activity were made at 51 exterior locations including the
courtyard and cistern area walls, paved areas of the courtyard, and the area adjacent to the removed
wall of Area 7 (Figures 15 through 17). Measurements were performed using gas proportional
detectors coupled to ratemeter-scalers. Smear samples for the determination of removable activity

were collected at each direct measurement location.

Exposure Rate Measurements

Background exposure rate measurements were made at six locations within 0.5 to 5 km of the site
(Figure 18). Site exposure rate measurements were made at 17 locations (Figures 15 and 19 through

22). All exposure rates were measured at 1 m above the surface using a PIC or microrem meter.

Soil Sampli

Soil samples were collected from the six background exposure rate measurement locations (Figure
18). Sonl samples were collected by ESSAP personnel from 48 locations within excavations and
adjacent areas. Samples were taken at suspect locations identified during surface scans and at
randomly selected locations within remediated areas (Figures 15 and 19 through 23), Samples from

excavauons were referenced as to their depth at the backfilled/normal grade for averaging purposes.

P@r"gdditibn@l soil samples were obtained from BNI for confirmatory analysis.

, Vm@mm.wﬁé_mm:;.




SAMPLE ANALYSIS AND DATA INTERPRETATION

Samples and data were returned to ORISE’s ESSAP laboratory in Oak Ridge, Tennessee for analysis

and interpretation. Soil samples were analyzed by solid state gamma spectroscopy. The radionuclide

of interest was natural, proccssed uranium; however, spectra were reviewed for other identifiable
photopeaks. Soil sample results were reported in units of picocuries per gram (pCi/g). Smears were
analyzed for gross alpha and gross beta using a low-background gas proportional counter. Sample
analysis was in accordance with the ORISE/ESSAP Laboratory Procedures Manual (ORISE 1995d).

Direct measurement and smear data were converted to units of disintegrations per minute per 100

square centimeters (dpm/100 cm?). Exposure rates were reported in units of microroentgens per hour
(uR/).

The data were compared to the generic and the site-specific DOE guidelines established for the
former Baker Brothers, Inc. site (DOE 1990 and 1995).

FINDINGS AND RESULTS
DOCUMENT REVIEW
ESSAP’s review of BNI’s project documentation indicated that areas identified as contaminated were
remediated or otherwise addressed. The post-remedial action data adequately reflects the radiological
status of the propeny relative to the guidelines for release for unrestricted use. Comments on the
documentat:on were provxded to BN'I and DOE (ORISE 1996). BNI provided resolution of the

comments in a revised predecisional draft report (BNT 1996b).

_ INTERIOR,

Results of the vcnf cation surveys of the South and North Buildings’ interior areas are provided
bclow |



Surface Scans

Surface scans of the South Building identified elevated activity at two locatinns—one each on the
floor of Areas 2A and Area 3. Scans of all remzining areas of the South Building did not identify any

additional locations of elevated direct radiation.

Surface scans of the North Building revealed elevated beta radiation at one location on the lower wall
of Area 7A, four locations on the floor and lower walls of the West Corridor, and several isolated

locations on the floor and lower walls of 8W. The remaining portions revealed no elevated direct

radiation.

Surface Activity Level

Prior to additional remediation, the surfacéb activity ranges of direct beta radiation in the South
Building were less éﬁan 250 to 16,000 dpm/100 cm®. It was determined that two locations of the
floor within Area 2A of the South Building exceeded guidelines. "“he locations were brought to the
immediate attention of the BNI site supervisor. BNI remediated both locations and performed post-
remedial action surveys. ESSAP then performed surface scans and direct measurements of the
suspect areas to confirm that remedial actions had been effective in reducing contamination to

acceptable levels. None of the areas identified within the North Building required additional

remediation.

Final verification survey surface activity levels are summarized in Table 1. The total activity levels in
the South Building ranged from less than 250 to 2,000 dpm/100 cm?. Locations in the North Building
ranged from less than 250 to 12,000 dpm/100 cm?, with 1 m? average activity levels of 630 to 890
dpm/100 cmz The 1 m? average values were determined for direct measurement locations with a
surface ééffvity that exceeded 5000 dpm/100 cm?, but were less than 15,000 dpm/100 cm’,

Remoﬂ_ré;bl; activity levels at all measurement locations were less than the minimum detectable

conocntratlonsof 12 and 16 dpm/100 cm? for gross alpha and gross beta, respectively.

wm,l-_e.,nm;nm_zs. 19 9 . b\esnap\reports\baker. brotbaker,_bro.001
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: dpm/ 100 cm One locznon a:ceedmg gundelmu was brought to the immediate attentlon of the BNI

Exposure Rates

‘Background exposure rates ranged from 12 to 15 uR/h, with an average of 13 uR/h (Table 4) . The
exposure rates, including background, ranged from 10 to 14 uR/h in the South Building and from 9

to 13 =R/'h in the North Building. Site exposure rates are summarized in Table 2.

Radi lide C trations in Subflocr Soil
A summary of the radionuclide concentration in soil samples is provided in Table 3. The sample
collected in the West Corridor contained a total uranium concentration of 7.6 pCi/g. The total

uranium concentrations were 2.6 and 2.8 pCi/g in Area 8W, and ranged from 2.9 to 12.7 pCi/g for

“Area 7A.

EXTERIOR

The verification survey results for remediated exterior areas are discussed below.

Surface Scans

Gamma surface scans identified one area of elevated direct radiation less than 200 cm? in size in the
cast cour'tyai'd"soils. Beta scans of the exterior walls revealed several areas of elevated beta surface
activity a]ong the North Building walls on the west side of the courtyard area and two locations on
the extenor pomon of Area 7. One of the Area 7 locations of elevated direct radiation was on the

wcst wall whxle the other was within the trench created by the rcmoval of the south wall.

£ Pnor to addmonal rcmedmtxon, the surface activity level ranges of direct beta radiation in the exterior
’of Ares 7 of the North Bmldmg were less than 210 to 68,000 dpm/100 cm? with removable activity

ranges for gross alpha of less than 12 to 155 dpm/100 cm? and gross beta of less than 16 to 174

T




site supervisor. BNI remediated the area and performed additional surveys. ESSAP personnel then

-performed surface scans and direct measurements of the suspect areas to confirm that remedial

actions had been effective in reducing contamination to acceptable levels.

Final verification survey surface activity levels are summarized in Table 1. The total activity levels
for the courtyard walls ranged from less than 220 to 6,400 dpm/100 cm®. For direct measurement
locations exceeding 5,000 dpn/100 cm?, the 1 m? average activity levels were 1,400 to 3000
dpnv100 cm?. For the exterior portions of Area 7, the beta activity range was from less than 210 to -
4,200 dpm/100 cm®. The remaining surface activity levc!s were less than 220 dpm/100 cm? for the
cistern area walls and Jess than 220 to 1,300 dpm/100 cm? for the sidewalk and manholes located in
the.courtyard. All removable activity levels were below the minimum detectable concentrations of

12 and 16 dpm/100 cm? for gross alpha and gross beta, respectively.

Exposure Rates

Background exposure rate measurements are summarized in Table 4 and ranged from 7 to 11 uR/h,
Site exposure rate measurements are summarized in Table 2. Exposure rates, including background,

ranged from 8 to 15 pR/h for all exterior areas.

Background -radionuclide concemratlons in soils are summarized in Table 4. The total uranium
concentration ranged from less than 1.9to0 2.7 pCi/g. Prior to additional remediaticn, one location
each in Excavation A, the East Courtyard and the West Courtyard were identified as exceeding the
slte-specxﬁe soil concentration gu:delme Total uranium concentrations in samples for these areas

ranged from 1.3 to 2,429 pCi/g.

Due ro its small swe, the location within the East Courtyard was immediately remediated by BNI and
ESSAP collected a post-remedxal action soil sample. Additional samples were collected adjacent to,

‘ and at the same depth of the mmal samples in the remaining two areas in order to determine the‘
average total uramum concentration overa 100 mz area. For the Iocatxon in the West Courtyard the
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average activity for the 100 m? area was in excess of the guideline. As a result, BNI was notified and
the contamination boundaries were determined by results from the other samples taken within the 100
m? area. BNI removed the top 15 cm of soil from an approximate 5 m by 5 m area. The area was
resurveyed and samples collectcd by BNI showed no elevated uranium concentrations. ESSAP

personnel performed additional scans and took three post-RA verification soil samples.

Final verification radionuclide soil concentration ranges for total uranium (Table 3) were as follows:
1.3 to 61.5 pCi/g, with a 100 m* average of 19.8 pCi/g for Excavation A; 3.7 to 9.7 pCi/g for
Excavation B; 1.7 to 11.3 pCi/g for Excavation C; 1.7 to 27.3 pCi/g for the west courtyard; 1.9 to
33.6 pCi/g for the east courtyard; 6.1 to 11.4 pCi/g for the Conrail Area; and 2.3 pCi/g for the
manhole in the sidewalk area; and 30.9 pCi/g for the exterior of Area 7.

In addition to the 48 facility samples collected by ESSAP, four split-samples collected by BNI were
analyzed (Table 5). ‘The overall soil concentration results were comparable, within the acceptable

statistical deviation.
COMPARISON OF RESULTS WITH GUIDELINES

Surface activity levels for the former Baker Brothers site were compared to the residual surface
contamination guidelines found in DOE Order 5400.5 (DOE 1990). The applicable surface

contamination guidelines were those for uranium which are as follows:

Total Activi
5,000 @ dpm/100 cm?, averaged over a 1 m? area

15,000 « dpm/100cm?, maximum in a 100 cm? area

Removible Actvi
1,000 & dpm/100 cm?

 Because na;ural uranium emits both alpha and beta radiations in a 1:1 ratio and surface conditions,
" suchasthe pmencc of dirt on mrfaow, may selectxvdy attenuate the a)pha radlauon, the beta activity

tww.qu_m.m .




was considered the most representative for comparison to guidelines. All final verification direct

measurements satisfied the guidelines.

The interior exposure rates were compared to the 20 pR/h above background guldehne (DOE 1990).

All interior exposure rates were below this guideline. The basic dose limit for exterior land areas is
100 mrem/yr, which includes extemal exposure plus the sum of all other pathways.v In implementing
this limit, the DOE also applies as low as reasonably achievable principles (DOE 1990). Exterior

exposure rates were comparable to background levels.

The site-specific soil concentration guideline was 35 pCi/g for total uranium (DOE 1995). Total
uranium was calculated based on a U-234 to U-238 activity ratio of 1:1. Final soil sample activities
were below the site-specific soil guideline over all 100 m? areas for both interior and exterior areas.

Based on these final uranium concentrations and exposure rate levels, the basic dose limit has been

satisfied.
SUMMARY

At the request of the U.S. Department of Energy, the Oak Ridge Institute for Science and
Education’s Environmental Survey and Site Assessment Program conducted verification surveys of
remedxated areas at the former Baker Brothers, Inc. site in Toledo, Ohio. Verification activities
included document and post-remedial action data reviews, surface scans, direct measurements,

exposure rate measurements, and soil sampling.

The venﬁcat:on survey identified locations of elevated direct radiation not reported by BNI, that

reqmred addmohal lhavestlgatlon These mvestngatnons determined that one area of residual surface
contammatnon and two areas of soil contammatnon exceeded guidelines—all three areas were
reme lated;vand resurveyed by BNIL Post-remedial action surveys by ESSAP confirmed that the
surface contamination and soil concentrations had been reduced to acceptable levels. The final

. ‘venﬁcat:op_mdts support those of BNI which indicate that site structures and soil areas satisfy the
. : gundelmesl for release without restrictions due to resudual radioactive material.
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FIGURE 2: Former Baker Brothers Site — Plot Plan and Surveyed Areas
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) FIéURE 4: South Building, Area 3 — Measurement and Sampling Locations
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