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ABSTRACT 

At the request of the U.S. Department of Energy (DOE), a team from Oak Ridge 
National Laboratory conducted a radiological survey at the site of the former McKinney 
Tool and Manufacturing Company, 1688 Arabella Road, Cleveland, Ohio. The survey was 
performed on November 17 and 18, 1990. The purpose of the survey was to determine 
whether the property was contaminated with radioactive residues, principally as a result 
of work done for the Manhattan Engineer District in 1944. R e  survey included a gamma 
scan, a bcta-gamma scan, and measurement of alpha levels; measurement of direct and 
removablc alpha and beta-gamma levels; and the collection of soil and sediment, dust, and 
air samples for radionuclide analyses. The survey and sampling covered accessible areas of 
buildings currently occupied by Parker Rust-Proof and Meistermatic, Inc., and exterior areas 
immediately adjacent to these buildings. 

Results of the survey demonstrated no radionuclide concentrations or radiation 
measurcments in excess of the DOE Formerly Utilized Sites Remedial Action Program 
guidelines for uranium. The radionuclide distributioni were not significantly different from 
typical backgrounq lcvels in the Cleveland, Ohio, area. 

xi 



Results of the Radiological Survey at the Former McKinney 
Tool and Manufacturing Company, 1688 Arabella Road, 

Cleveland, Ohio (MTCOO1 and MTcoo2)* 

INTRODUCTION 

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 contracted as needed to form (roll and machine) the 
metal into various shapes. .4t contract termination, sites used by contractors were 
decontaminated according to the criteria and health guidelines in use at that time. In some 
instances, however, documentation was limited and insufficient t o  establish the current 
radiological conditions at a site. 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). 

McKinney Tool and Manufacturing Company was one of four commercial metal 
fabricators engaged by DuPont, a MED prime contractor, to fabricate a special order of 
48,OOO unbonded uranium slugs required for use in the Hanford Reactor. Work performed 
by McKinney, which began in May or  June 1944 under Purchase Order RPG-4021 1/2, 
included machining and finishing slugs from uranium metal rod supplied by DuPont. The 
slugs were machined and rough-turned, then finished to specifications on a centerless 
grinder provided by DuPont. Upon completion of the order, this grinder was apparently 
shipped to Hanford for use in the Hanford Engineer Works production facility. 

The quantity of uranium metal handled and the specific period of performance under 
the purchase order are unknown. However, a design and procurement history' prepared by 
DuPont indicutcs that thcse orders wcre all performed on a 24-hour-pcr-day basis in lcss 
than 3 months. A comparison of'the costs associated with the four purchase orders indicates 
that approximately half the total 48,OOO-slug requirement was probably produced at the 
McKinney facility. No record of the radiological status of the building at  the  completion of 
the uranium metal fabrication work for DuPont has been found. 

Thc building where the work for DuPont was conducted, is located at 3688 Arabella 
Road, Cleveland, Ohio. The McKinney estate sold the equipment at auction and thc 
building to KCF Properties. "he south section of the building was subsequently sold to the 
prcsidcnt o f  Parkcr Rust-Proof. The north section of the building was sold to Meistermatic, 
Inc. Parker Rust-Proof uses its space for applying a protective phosphiitc coating to rnctal 
fittings, such as bolts and nuts. Meistcrmatic runs a metalmachining opcration. 

** . Ihc survcy was pcrformcd by members of the Mcasuremcnt Applications and Dcvclopmcnl Group of 
the I Icalth and Safety I<c.scarch Division at Oak Ridge National Iaboratory undcr IIOLI contract IIE-ACOS- 
840112 1 4 0 .  
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On April 9, 1981, a preliminary radiological survey, sponsored by the Department of 
Energy (DOE), was conducted in the building, At this time, extensive renovation and 
remodeling had been accomplished in the area where the uranium metal machining and 
grinding work was done. The walls of the -25- by 30-ft room where the uranium work was 
performed had been removed. Most of the original machinery had been sold at auction, and 
only a small heat-treating oven remained on the premises. 

The Parker Rust-Proof building was constructed of brick and concrete-block walls, 
concrete flooring, and steel beams for roof support. In the upper areas of the building were 
windowed clerestories ccmstructed of wood. The roof sheathing appeared to be 2- x 6-in. 
tongue and groove covered with weatherproof material. The Meistermatic area was identical, 
including a concrete flosr, a combination of brick and concrete-block walls, and the same 
type roof, 

The Parker Rust-Proof area had undergone extensive renovations in one section. The 
installation of a line of degreasing and rust-proofing process banks required digging out a 

collect run-off from the operation. Also, the northeast corner of the building was 

operation. In the Meistermatic section, it appeared that very little remodeling had been 
done other than adding a concrete-block wall to  separate the Meistermatic and the Parker 
Rust-Proof area. 

large area of the concrete floor, restructuring drain areas, and adding a sewe. s y stem to 

restructured to contain the boiler room that produced hot water and steam qecessary for I 

During the 1981 survey, approximately IO to 15% of the floor area of the building 
occupied by the two tenants was surveyed. The remainder of the floor area, occupied by 
equipment lines and storage areas, was not accessible. Interior building wall surfaces arid 
structural support members, particularly those that were part of the original construction, 
were surveyed. 

General gamma radiation levels in all areas were identical to natural background, 3 to 
4 pR/h. Some old brick in the load-bearing wall construction measured 6 to 7 a h ,  and 
glazed wall m d  floor tile in toilet areas mcasurcd 6 to 10 pR/h. Thcse readings wcre due 
to natural radioactivity contained in the brick and tile. 

Although this preliminary survey indicated no residual radioactive material above 
current guidclines, there was insufficient information to recommend eliminating this site 
from FUSRAB. Therefore, a radiological survey of the property was scheduled. 

On Novcmber 17 and 18, 1990, a radiological survey was conducted at the former 
McKinney ?bo1 and Manufacturing Company by members of the Measurcment Applications 
and Development Group of the Oak Ridge National Laboratory (ORNL) at the request of 
DOE. The survey and sampling at this site (Fig. 1) covered selected areas outdoors and 
accessible areas inside the buildings currently occupied by Parker Rust-Proof (Fig. 2) and 
Meistermatic, Inc. (Fig. 3). Survey emphasis was on thc intcrior floors, walls, overhcad 
beams, and ambient air. Machinery and officcs wcrc not survcycd. 
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SCOPE OF THE SURVEY 

The radiological survey included: (1) a surface gamma scan of the floor and walls in all 
accessible areas inside the building, and a gamma scan of the ground surface in selected 
areas outdoors; (2) measurement of surface and 1-m gamma exposure rates at the center 
of each survey block; (3) a beta-gamma scan of dose rates in accessible areas of the floor 
inside the building; (4) measurement of alpha activity levels in each survey block; 
( 5 )  collection of 3 air samples in the Parker area and 2 in the Meistermatic area; (6)  collec- 
tion of 1s dust samples from overhead beams that were part of the original building 
construction and 1 sample of phosphate/oxide from the chem baths; (7) measurcment of 
direct and removable alpha and beta-gamma levels at 20 locations inside the building; 
(8) collection of 3 soil samples outside the building and 1 scdiment sample inside. 

SURVEY METHODS 

A comprehensive description of the survey methods and instrumentation used in this 
survey is given in Procedures Monunl for the O W L  Rndiobgical Survey Activities (RASA) 
Progr.nrn, ORNLDM-8600 (April 1987).2 

To facilitate reporting of results, the support columns or beam intersections in each 
building were numbered 1 to 8 (Figs. 2 and 3). In addition, the Parker Rust-Proof arca was 
further subdivided into Bay A, B, C, and D, dividing the building into a series of survey 
blocks. At the Parker Rust-Proof site (Fig. 2), Bay A contains 8 survey blocks: areas 
between beams 1 and 2, between beams 2 and 3, ctc. At the Meistcrmatic site, the entire 
horizontal area between two beams is a survey block (Fig. 3). 

Using a Nai scintillation probe connected to a Victoreen ratemeter, surface gamma 
levels were recorded for accessible areas of the floor and walls inside the building and in 
selected areas outdoors. The detector was held approximately 2 in. above the 
floor/groundhall surface, and measurements werc recorded and thcn convcrted to @R/h. 
Gamma levels were also measured at the surface and at 1 m above thc floor/ground surface 
in the ccntcr of cach survey block. Using a Geigcr-Muellcr pancake dclcctor, bcta-gamma 
lcvels werc recorded and then converted to mrad/h. Alpha levels were mcasurcd at sclectcd 
locations with an ORNL alpha meter connccted to a ZnS scintillation probe and thcn 
convcrted to dpm/l00 cm2. 

Air  samples wetc collected during time periods of 136 to 200 min arid analyzcd f o r  
alpha and beta activity. Dust samplcs wcrc collectcd inside the building from ovcrhcad 
beams in areas where residuals may have bccn deposited; these samples wcre analyzcd for 

to establish transferable alpha and beta-gamma activity lcvcls. Soil samplcs collcctcd 
I 9 , 2 2 6 R ~ ,  232Th, 238U, and 235U. Smears were obtaincd from sclected surfaces 4 0 ~  1 3 7 ~ ~  21opb 

outdoors to depths of 15 cm and one scdiment samplc collcctcd f rom an inside drain wcrcp8 
analyzcd for 40K, 137Cs, ‘*OPb, 226Ra, 232Th, and =’U. Samplcs locations arc shown on 
Figs. 4 and 5. 
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SURVEY RESULTS 

DOE guidelines are summarized in 'Ihble 1. Typical background radiation levels for the 
Cleveland, Ohio, area are presented in 'Ihblc 2. These data are  provided for comparison 
with svrvey results presented in this section. All direct measurement results presented in this 
report are gross readinga; background radiation levels have not been subtracted. Similarly, 
background concentratioi,t have not been subtracted from radionuclide concentrations 
measured in soil/sediment and dust samples. Removable radioactivity levels (smears) and 
activity levels in air samples are reported as net disintegrations with background subtracted. 

Current photographs of the site are shown in Figs. 6-1'7. 

Results of gamma exposure rate measurements indoors a t  the Parker Rust-Proof and 
Meistermatic facilities are shown in Figs. 18 and 19 and iii lhbles 3 and 4. At the center of 
each survey block, gamma levels at 1 m ranged from 2 to 6 a/h; surface exposure rates at 
the same points ranged froin 3 to 8 a/h. A gamma scan of accessible floor area showed 
extremes of 2 and 11 pR/h a rd  an average of 5 to 6 pR/h. Scans of the walls indicated 
extremes of 5 and 17 pR/h. Most gamma levels were near typical background levels for the 
Cleveland, Ohio, area ('lible 2). The slight elevations in gamma levels can be attributed to 
naturally occurring radioactive substances present in bricks, concrete, granite, and other such 
materials used in paving and building construction. All exposure rates were below the DOE 
indoor guideline of 20 kR/h above background (Table 1). 

Gamma exposure rate measurcrnents outdoors ranged from 9 to  11 pR/h an the lawn 
ncar the entrance to the Parker facility and along Arabella Road (Figs. 18 and 19). These 
levels are ncar typical background levels for the Clcvcland, Ohio, area (Table 2). Gamma 
levels at soil sample locations ( n b l e  5) ranged from 11 to  14 pR/h at the surface, from 10 
to 12 pR/h at 1 m, and from 13 to 18 pR/h at a depth of 15 cm. Thcsc slight elevations in 
gamma levels can be attributed to the presence of 40K, a naturally occurring radionuclide 
(see soil and scdiment sample analysis results). 

BETA-GAMMA AND ALPHA RADIATION MEMUIREMENTS ON FLOORS 

Beta-gamma dose ratcs measurcd indoors above accessible areas of the floor ranged 
froni 0.01 to 0.03 mrad/h (Tables 3 and 4). This is well bclow the DOE surfacc dose-rate 
limit of 0.20 mrad/h averaged over not more than 1 m2. Surface alpha mcasuremcnts ranged 
from <25 to 32 dpm/100 cm2 (Tablcs 3 and 4). All alpha mcasuremcnts wcrc near or below 
the minimum detcctable activity (MDA) of 25 dpm/100 cm2 and wcll below the DOE 
average surface contamination guidcline valuc of 5000 dpm/l00 cm2 (Tablc 1). 
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AIR SAMPLES 

The five air sample locations are denoted 21-23 at Parker Rust-Proof (Fig. 4) and 
21-22 at  Meistermatic (Fig. 5). Volume of air sampled ranged from 2.7 to 4.8 m3. 
Radiological analysis of air samples for revealed disintegration rates below the counting 
equipment MDA*. 

Fifteen dust samples from overhead beams and one sample of phosphate/oxide deposit 
from the chem baths were collected for radionuclide analyses. Sample locations arc shown 
on Figs. 4 (Ml-MS) and 5 (Ml-M8), and anlytical results are provided in Tlblc 6 
Ml-M8 (Parker) and Ml-MS (Meistermatic)]. Concentrations of 40K, 137Cs, 210Pb 9 226R a, 
'%, and 235U were within expected background ranges. Concentrations of at the 
Meistermatic facility were also within the background range. Slightly elevated levels of 40K 
and =U would normally be found in the phosphateloxide deposit from the chem baths 
[Ml (Meistermatic At the Parker facility, some dust samples contained slightly elcvated 
concentrations of 'U ( n b l e  6). In order to compare results with DOE guidelincs, 238U 
concentrations ranging from 2.0 to 10 pCi/g at the Parker facility were converted to 
dpm/100 cm2 (38 to 130 dpm/100 cm2). These calculations showed that 238U concentrations 
at the Parker facility were between 4% and 13% of the guideline of lo00 dpm/lOQ cm2 for 
residual removable contamination (Tdble 1). All samples were well below DOE 
guidelines. 

Eightecn direct alpha and beta-gsmma neasurements were takcn on overhead bcams 
after dust samples had been collected. Sample locations are indicated on Figs. 4 (D1-Dl1) 
and 5 (D12-D20), and results are listed in Table 7. In all cases, directly measurcd alpha 
radiatiork levels wcrc ncar or below the, MDAt of 25 dpm/100 cm2, and directly measurcd 
beta-gamma dosc rates were well below thc DOE guideline of 0.20 mrad/h (Table 1). Af'tcr 
recording the dircct measurcmcnt, thc area was smeared to dctcrminc if rcmovublc 
radioactivity was prescnt. Results from all smear analysis (Tablc 7), including thosc c o l l ~ ~ l c d  
from the chem baths and chem bath heater assembly, were below MDAs? 

SOIL AND SEDIMENT SAMPLES 

Radionuclidc analysis was pcrformed on soil and sediment samplcs collcctcd at locations 
indicated in Figs. 4 B1 S1, and El) and 5 (Bl). Results of analysis arc listed in Tablc 6. 
Conccntrations o f  2LRa) 232Th, and 2MU rangcd from 0.43 to 1.5 pCi/g, horn 0.37 t o  
1.4 pCi/g, and from 0.71 to 3.0 pCi/g, rcspcctivcly. All samples were bclow DOE guidclincs 

*'f ie  minimum detectable activity (MDA) corresponds to an air concentration of ~ 4 5 %  of the 27"1J 
guideline valuc in I JS .  DOE Ordcr 5400.5, February 8, l<M, via inhaled air, Y-Class. 

t'Ihe instrument-specific MDAs for directly measured and rcmcwable alpha radiation lcvcls arc 25 and 
10 dpm/100 cm2, respectively. For directly measured and rcintrvablc beta-gamma radiation lcvels the M I)As are 
0.01 mradh and 200 dpm/100 cm2, respectively. 
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(Tdble 1) and ncar typical background conccntrations found in thc Clcvcland, Ohio, arc8 
(?i\ble 2). 

SIGNIFICANCE OF FINDINGS 

Radionuclidc analysis of soil, sediment, dust, and smear samplcs collected at the site of 
the formcr McKinncy Xml and Manufacturing Company, 31688 Arabclla Road, Clcvcland, 
Ohio, showcd nc, tadionuclidc concentrations above DOE guidclincs (Thblc 1). Now of the 
indoor or  outdoor radiation measurcmcnts were elevated abovc DOE guidclincs. Air 
samples collcctcd in the buildings wcrc <4.5% of applicable DOE guidelines for 27RU. 
Radionuclidc concentrations in the surveyed arcas ("mble 3 and I )  were similar t o  typical 
background valucs in thc Cleveland, Ohio, area (Table 2). The slight clcvations in gamma 
levcls found in some parts of thc building are typical of naturally occurring radioactivc sub- 
stances present in bricks, concrete, granitc, and other such materials uscd in paving and 
building construction. Slightly elevated conccntrations of in dust samples from the 
Parker facility (Tablc 6) wcrc well M o w  the DOE guidcline for rcsidual rcmovablc 278U 
contamination. Thc slight elevations of gamma levels found in soil samples can be attributcd 
to the prcscnce of 40K (Tablc 6, Sl), a naturally occurring radionuclide. 

REFERENCES 
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2. 

E. I. DuPont DeNcmours and Company, Inc., Design and Procurenzent History of 
Hanford Engineer Works and Clinton Semi-work, Volume 11, E. I. DuPont DcNcmours 
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ORNL-DWG 91 -1 1273 

M E I S 1- E R M AT I C 

PLANT 

Fig. 1. lmcation of thc formcr McKinncy Tool and Manufacturing 
Company, 1688 Arabclla Road, Clcvcland, Ohio. Hatching indicatcs survcycd 
weas of' t hc propcrty currcntly occupicd by Parkcr Rust-Proof and Mcistcrmatic, Inc. 



8 

n 

cn 

rl) 

t 

--I 

+ 

+ 

+ 

+ 

t 

c i- t 

t 4- 

t 4- 

i- -1. 

+ + 

t + 

1 -t- 

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



9 

COLUMN OR BEAM 
INTERSECTION NO. 

1 

2 

3 

4 

5 

6 

ORNL-DWGI 91 -1 1275 

ROSELAND AVENUE 

REST I 
I"""" I ,J 

1- 

+ 

+ 

+ 
-t 

CHIMNEY 

3 
-4 

i 

-t 

-t 

-t 

-t 

FEET 
0 5 10 20 

61'; 6 
METERS 

1 

COLUMN OR +' BEAM INTERSECTION 

ARABELLA 
ROAD 
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ORNL-PHOTO 5334-91 

Fig. 6. Vicw looking northwcst at 2 r k c r  Rust-Proof. The new building to 
the icft bcyond the loading dock was not surveycd. Officcs are located to the right 
of thc cntrrlncc, 

OR N L- P HOT0 5335-9 1 

Fig. 7. Vicw looking northwcst at Parkcr Rust-Proof o f f i c e  arca. 
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ORNL-PHOTO 5336-91 

ORNL-PHOTO 5337-9 1 

---- 
( I :  . 

/ .  

, .  

Fig. 9. View looking southcast at the scctisn of Meistcrmatic, Inc., that 
bordcrs Roscland Avcnuc. 
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' ORNL-PH07'0 5338-91 

Fig. 10. Vicw of chimncy formcrly uscd for incinerator at the northeast 
corncr o f  Mcistcrmatic, Inc. Thc small basement room formcrly located at  this 
corncr has bccn fillcd with dirt with a covering of concrete pourcd to floor levcl. The 
stcel rnanhoic covcrs shown in thc photo have been wcldcd closed. 

c 

ORNL-PHOTO 5339-91 

Fig. 1 1 .  Vicw looking cast in Bay A at Parkcr Rust-Proof. 
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ORN L- P HOT0 5340-91 

Fig. 12. Vicw looking west in Bay A at Parkcr Rust-Proof. 

ORNL-PHOTO 5341-91 

Fig. 13. Vicw of inacccssible arca in Bay B at Parkcr Rust-Proof. 
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0 R N L- P HOT0 5342-9 1 

Fig. 14. Vicw looking north at thc boilcr room at Parkcr Rust-Proof. 

0 R N L- P H OT 0 5343-9 1 

Fig. 15. Vicw looking north at machincry at Mcistcrmatic, Inc. 
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ORN L- P HOT0 5344-9 1 
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I 

ORNL-PHOTO 5443-9 1 
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ORNL-DWQ 91 -1 1279 

COLUMN OR BEAM 
INTERSECTION NO. 

1 
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3 
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5 
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5- 1 O( F) 

+ 
504) 

5-1 1(F) + 
504 

5-7(F) + 
5(M) 

5-8( F) 

+ 
5(M) 

5-7(F) 

5-  1 O( F) 

1 1  

ISTORAP;E 

10-1 2(w) 

-t 

10-12CW) 

--t 

10- 12(w) 

t 
7-11(W) 

-t 
7-10(W) 

-i 
7-1 2(W) 

I 
5 0 4  

1 2- 1 7( W) 

N EY 

3 ‘IANT MAGNETIC 
N 

FEET 
0 5 10 20 

0 1  3 6 
METERS 

COLUMN OR + BEAM INTERSECTION 

F = FLOORS 

W = WALLS 

G = GROUND SURFACE 
M = 1 METER ABOVE 

FLOOR OR GROUND 
SURFACE 
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Fig. 19. Gamma exposure rates (pR/h) at Meistcrmatic, Iac. 
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I 

n b l e  1. Applicable guidelines for protection against radiation 
(Limits for uncontrolled areas) 

Mode of exposure Exposure conditions G&leline value 

Gamma radiation Indoor gamma radiation level 20 @/ha 
(above background) 

lbtal residual surface 
contamina tionb 

Beta-gamma dose 
rates 

Radionuclide con- 
centrations in soil 
(generic) 

'wsU, U-natural (alpha 
emit ters) 

or 
Beta-gamma emitted 

Maximum 
Average 

I Removable 

=%, Th-natural (alpha 

%r (beta-gamma emitter) 

emit ters) 
or 

Maximum 
Average 
Removable 

mRa, %, transuranics 
Maximum 
Aver age 
Removable 

Surface dose rate avcraged 
over not more than 1 m2 

Maximum dose rate in any 
1m-cm2 area 

Maximum permissible con- 
centration of the following 
radionuclides in soil above 
background levels, averaged 
over a 100-m2 area 

n6Ra 
=?h 
27oTh 

15,OOO dpm/100 cm2 
5,OOO dpm/l00 cm2 
1,OOO dpm/lOO cm' 

3,000 dpm/100 cm2 
1,OOO dpm/100 cm2 

200 dpm/100 cm2 

300 dpm/l00 cm2 
100 dpm/100 cm2 
20 dpm/100 cm2 

0.20 mrad/h 

1.0 mrad/h 

5 pCi/g averaged over the 
first 15 cm of soil below 
the surface; 15 pCi/g 
when averagcd ovcr 
15-cm-thick soil layers 
more than 15 cm below 
the surface 
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lsible 1 (continued) 

Mode of EZxposure Exposure conditions Guideline value , 

Derived concentrations Site specific+ 

Concentration limit in surface 
soil above background levels 
based on dose estimates from 
major exposure pathways 

1 3 7 0  80 pCi/g over a 1m-m2 area 
of contaminat ionc 

- ~~ ~ ~- 

“The 20 pR/h shall comply with the basic dose limit (100 mrem&ear) when an appropriate-use 
scenario is considered. 

bDOE surface contamination guidelines are consistent with NRC Guidelines for Decontami- 
natwn at Facilities and Equipment Prior to Release for Unrestricted Use or 7kmination of Licenses 
for By-product, Source, or Special Nuclear Material, May 1987. 

‘Beta-gamma emitters (radionuclides with decay modes other than alpha emission or 
spontaneous fission) except %r, mRa, 2uRa, mAc, 1331, I B I ,  1261, 

’DOE guidelines for uranium are derived on a site-specific basis. Guidelines of 35-40 pCi/g 
have been applied at other FUSRAP sites. Source; J. L. Marley and R. E Carrier, Results of the 
Radiological Survey at 4 Elmhurst Avenue, Colonie, New York ( A 2 1  9), ORNWRASA-87I117, 
Martin Marietta Energy Systems, Knc., Oak Ridge Matl. Lab., February 1988; B. A. Berven et al., 
Radiological Survey of the Former fillex Research Facility, Jersey City, New Jersey, DOEEV- 
OOOSf29, ORNL-5734, Martin Marietta Energy Systems, Inc., Oak Ridge Natl, Lab,, February 
1982. 

‘J. W. Healy, J. C. Rodgers, and C, L. Wienke, Interim Soil Limits for DdiD Projects, LA-UR- 
79-1865-Rev., Los Alamos Scientific Laboratory, Los Alamos, NM, 1979. Cited in U.S. 
Department of Energy, Radiological Guidelines for Application to DOE’S Formerly Utilized Sites 
Remedial Action Program, ORO-83 1, March 1983. 

Sources: Adapted from U.S. Department of Energy, DOE Order 5400.5, April 1990, and U.S. 
Department of Energy, Guidelines for Residual Radioactive Material at Fornierly Utilized Sites 
Remedial Action hograni and Remote Surplus Facilities Managentent Frograni Sites, Rev, 2, 
March 1987. 
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12rble 2 Background radiation levels for the 
clewland, O k ,  area 

T p e  of radiation measurement Radiation level or 
or sample radionuclide concentration 

Average external gamma 
exposure rate at 1 m 
above ground surface 

9.2 @/ha 

Concentration of radionuclides 
in surface soil 

2XRa 1.1 f 0.04 pCi@ 
B2Th 1.1 * 0.10 pa/$  
238U 1.2 pCilgC 

‘Average of 3 to 4 measurements. 
’Standard deviation is the 2a value. 
‘Error in measurement is d% ( 2 ~ ) .  
Source: T E.  Myrick, 18. A. Berven, and E E Haywood, State Background 

Radiation Levels: Results of Measurements Tahn During 1975-1 979, 
ORNLm-7343, Martin Marietta Energy Systems, Inc., Oak Ridge Natl. 
Lab., November 1981. 
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Table 5. Gamma exposure rate masurements at soil and sediment sample locations 
at the site of the former McKinney Tool and Manufacturing 

Company, 1688 Arabella Road, Cleveland, Ohio 

Gamma exposure rate 

1 m Surface 15 cmb 
Depth (CLWh) Comments 
(cm) Location Sample' 

Parker 
Rust-Proof 

Parker 
Rust -Proof 

Parker 
Rust-Proof 

Meis ter- 
matic 

B1 0-15 10 13 16 BiasedC soil sample 
collected N of building 
!n grass 

s1 0-15 10 11 13 Systematicd soil sample 
collected outside near 
offices 
Water and sediment 
collected from floor 
drain inside building 

El e f 2 4  f 

B1 0-15 12 14 18 Biased soil sample 
collect near road next to 
flre hydrant 

'Samplc locations at Parker Rust-Proof are shown on Fig. 4 and Meistermatic on Fig. 5. 
bDepth of 15 cm. 
"Biased samples are taken from areas with elevated gamma exposure rates. 
dSystematic samples are taken at locations irrespective of gamma exposure rates. 
eNot applicable. 
h o t  measured. 
Weasured at surface of water. The slight elevation in gamma level is typical of naturally 

occurring radioactive substances present in ceramic tile, which lined the floor drain. 

I 
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Table 7. Direct and removable radiation measurements at the site of the former 
McKinney Tool and Manufacturing Company, 

1688 Arabella Road, Cleveland, Ohio 

Directly measured radioactivity Removable radioactivitf 

Sam plea Alphab Beta-gammac Alpha‘ Beta-gammd 
(dpm/100 cm2) (mradh) (dpm/100 cm2) (dpm/100 cm2) 

D l  25 Oh02 < 10 e200 

D2 

D3 

D4 

D5 

D6 

D7 

D8 

D9 

D10 

D11 

D12 

D13 

D14 

D1S 

D 16 

D17 

D18 

D19 

D20 

<25 

28 

< 25 
<25 

25 

25 

25 

25 

< 25 

0.02 

(3.02 

0.02 

0.02 

0.02 

0.02 

0.01 

0.01 

0.02 

0.02 ‘ 

g 
t l  

< 25 
< 25 
< 25 
25 

25 

25 0.01 

< 25 0.01 

g 
h 

0.02 

0.02 

0.02 

0.02 

0.02 

< 10 

< 10 

<200 

<200 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

r= 10 

< 10 

< 10 

10 

< 10 

< 10 

e200 

<200 

e200 

e200 

<2q0 

<200 

<2m 

<200 

e200 

<200 

e200 

<200 

e200 

e200 

<200 

< 10 e200 

< 10 a200 

“Locations of samples D L D 1 1  are shown on F:ig. 4 and samples D12-D20 are 

bInstrument-spccific minimum detcctable activity (MDA) levcl = 25 dpm/100 cm2. 
‘MDA = 0.01 mrad/h. 
dRemovable radioactivity reportcd as net disintegration rates. Background radiation 

lcvcls have been subtractcd. 
‘MDA = 10 dpm/lOO cm2. 
fMDA = 200 dpm/100 cm2. 
6 m e a r  takeR inside chem bath. No direct measurements taken. 
‘Smear from chtm bath heater assembly. No direct rneasurcments taken. 

shown 011 Fig. 5. 
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