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April 22, 1994

Dr. W. A Williams

EM-421

Trevion II Building
Depariment of Energy
Washington, D. C. 20585-0002

Dear Dr. Williams:
Resuits of Radiological Surveys at 525 South Main Street, Cxford, Chio (OX0002)

In a letter to you dated August 18, 1993, a summary of the initial radloluglcal survey was provided
with only limited information regarding “*U concentrations in soil samples and radiation
measurements inside the house. Since then, all of the samples from the initial survey have been
analyzed, and additional samples have been collected and analyzed. The resuliis have been provided
io you and D. G. Adler informally as they became available. This letter contains all the "as-found”
survey results produced by Oak Ridge National Laboratory. This letter does not contain survey
results verifying post-remedial action surveys. Independent verification survey resulis will be provided
under a separate cover.

Table 1 gives the analytical results of all soil samples (biased and systematic). Biased samples were
either collected because elevated radiation above background was detected, or taken in areas
suspected of contamination based on experience at similar sites. Systematic samples were collected
to provide data on the overall radiological condition of the property ir areas where only background
radiation was detected. The systematic data s useful in bounding areas of known contamination and
providing a basis to collect additional sampies if needed. The corresponding sample Jocations are
shown on Fig. 1 for the outside portion of the property, and Fig. 2 for the crawl space of the house.
A total of 62 soil samples representing 45 different locations was collected . The most significant
activity was found at BOO4, with the highest actml}r of 14,000 pCi/g ?*U. The vast majority of the
237 at that location was removed by sampling, and since then many samples have been mllectcd near
B004 to ensure the extent of the contamination is known.

~ Other results from Table 1 require further explanation. Location BO06 contained an electrical switch
with a radium bead for illumination. Apparently some of the radium had leaked from the radium
bead into the soil. The switch was removed for disposal at Oak Ridge National Laboratory. Location
BOOS showed a '**Cs concentration of approximately 6 pCi/g, which is probably attributable to
atmospheric failout from nuclear we Enns testing. BOOS is located near a roof downspout where
rainwater may have concentrated the ¥’Cs from the roof into a small area where the cesium adhered
to soil particies. The *'Cs values in ail the other sampies are more representative of general fallout.
Neither the radioactivity at BO0S or B006 can be attributed to operations at the former Alba Craft
facility. Slightly elevated concentrations of Z*U can also be found along the driveway (BO03 and S011.
through S015), while ®*U under the driveway is detectable but quite low. Samples at locations B0O1,
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BO002, and SO18 show elevated Z*U near the porch. Figure 2 shows numerous small isclated spots
of *U in the craw] space of the house, mostly removed by sampling (B011 through B013 and spots
near the fireplace foundation).

Inside the house the contamination was restricted io the part of the house that appeared to be the
original structure, Figure 3 shows the arcas where Z*U was found in the den, and Figure 4 details
the bedroom above the garage. The floors in both these arcas were tongue and groove hardwood,
with the majority of the Z*U found in the joinis. The locations on the figures identified with "T"
numbers were characterized for alpha and beta radiation using direct reading instruments and were
smeared to test for transferable contamination. The results are given in Table 2. The direct
measurements arc given in dpm/100 cm’, corrected for background radiation. The values are
conservative, in that a conversion factor of 30 was used, which assumes the contamination is uniform
over a 100 cm’ ares, aithough in most cases it was not uniform. Because the contamination was in
the floor cracks in small spots, the conversion factor should actually range from 5 to 30, but to be
consistent (and conservative), 30 was used. The smear sample results (all less than the minimum
detectable activity) indicated the 2*U was indeed fixed contamination.

The remaining inside locations where contamination was found were the restroom associated with
the garage, and the area under the siairway leading from the garage to the upstairs bedroom. The
area under the stairway was scaled off by a partition wall in the restroom. In both areas there were
numerous smail spots; only a few were above Department of Energy guidelines. The maximum
activity found in one spot (located on a shelf under the stairway) was approximately 25,000 dpm/10¢
cm®. The shower drain in the restroom also contained contamination up to 280 pCi/g (sampie BOOB).
(Gamma exposure rates on the property as measured with a pressurized jonization chamber are listed
in Tabie 4.

Again, this data represents the condition "as found" at the time by Oak Ridge National Laboratory
staff. Bechtel National, Inc. has conducted additionai radiological surveys and initiated remedial
actions; therefore, compiete information is not provided in this letter. Please contact me if you have
any comments or questions.

Sincerely,

. ;AMFC_C 7ﬂiZA)LL¢1 .
Michael E. Murray

Measurement Applications
and Development Group

Enclosures 11
MEM:kijb

c: . D. G. Adler, DOE-OR (2) R. D. Foiey
W, D. Cottrell File-Rc
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Table 1. Concentrations of radioauclides in so0il sampies from
525 South Main Street, Oxford, Ohio
Sample Depth Radionuclide concentration (pCifg)®
oy (cm) (3¢ Zbqa nayy
Systemaric samples’
S1A 0-15 0.4010.11 1.3£0.1 1.9 0.8
S1B 15-30 0.2310.07 1.20.1 2.4 +0.5
S2A 0-15 0.410.07 0.910.1 0.9 0.5
s2B 15-30 0.16+0.05 1.0£0.1 0.8 0.4
S3A G-15 0.38:0.07 0.9:0.1 1.4 D4
S3B 15-30 0.09+0.02 0.810.1 1.1 0.5
S44, 0-15 0.3510.09 1.040.1 1.1 :0.6
S4B 15-30 0.2540.07 1.0+0.1 1.0 0.4
S5A 0-15 0.49 +0.12 1.0 0.1 1.8 +0.5
SSB 15-30 0.10 +3.05 0.8 £0.1 0.7 505
S6A 0-15 0.54 £0.09 1.010.1 2.4 10.5
S6B 15-30 <0.15 1.0:0.1 2.1 +0.5
87 10-25 <0.03 0.620.1 0.6 +0.3
s8 15-30 <0.03 0.710.1 09 +0.2
59 15-30 <C.05 0.710.i 20 0.7
510 17-33 0.37:0.07 0.9:0.1 4.9:0.6
511 8-15 0.770.10 1.3+0.1 25 15
S12 0-15 1.3810.11 1.410.1 27 &5
Si34 0-~15 <0.80 1.4:0.1 24 15
S13B 15-30 <0.15 1.1#0.1 85 +1.0
S14 0~15 0.5940.09 1.40.1 12 £2
515 0-15 <0.80 1.2 #0.1 10 2
516 0~15 0.38 1007 1.310.1 2.1 +0.6
517 0~15 0.4310.06 1.210.1 3.6 :1.0
S18A 015 0.17 +0.06 1.2:0.1 1.6 0.5
S18B 15-30 0.64 +0.51 1.380.1 10 22
S18C 3045 0.16 +0.06 1.340.1 3.8 210
S19 0-15 020 £0.06 1.210.4 1.7:0.6
S20 0~15 <Ll L5:0.2 2.5 0.6
s21 0~15 0.51 30.11 1.3 0.1 27 108
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Tabie 1 (continsed)

Sampie  Depth Radionuclide concentration (pCifg)*

m* (cm) 70 25, 8y
$22 0-15 0.69 10.09 1.420.1 21 105
§23 015 034 +0.09 0.9 10.1 1.6 105
524 0-15 0.43 +0.08 1.2:0.1 1.8:0.6
$25 015 0.55 :0.11 1.4:0.1 1.5:0.6
S26 0-15 <070 1.4+0.1 12 105
$27 0-15 <0.90 1.3:01 13 106
S28 0-15 0.41 10.07 1.2 0.1 2.7 0.5
5§29 0-15 <0.05 0.8¢0.1 0.8 03
530 0-15 <0.05 1.1:0.1 1.4 0.6
$31 0-15 <0.06 1.020.1 2.0 :0.5
S32 0-3 <0.05 0.910.1 1.7 0.6

Biased samples
BlA a-15 0.97:0.2 1.420.2 450 +100
B1B 15-30 0.29:0,081 1.210.2 220 140
B2A 0-15 0.5310.08 1.3+0.1 140240
BZB 15-30 0.2120.05 1.5+0.1 66120
B3A 0-15 1.85:0.17 1.3+0.1 27 15
B3B 15-30 0.43 +0.07 13 0.1 . - 21 45
B4A 0-15 <2.7 <48 14000300
B4B 15-30 <13 <26 3700+360
BSA 0-15 5.97+0.22 1.5:0.1 47 10.5
BSB 15-25 1.57¢0.13 0.9:0.1 2.2 406
. BSA 0-15 0.46 +0.09 24 £2 22:1.0
B6B 15-30 0.20 £0.07 3.9 :0.2 2.3:1.0
BIA  0-15 041 :008 L0l 34110
B7B 15-30 <0.20 1.3 0.1 2.2:0.6
B8 <37 280430
B9 25-41 <0.20 1.3 20.1 59210
B10A 20-36 <0.13 1.420.1 6015
B10B 35-51 <0.13 1.320.1 32 15
Bll 0-3 <0.14 25 105 3143
B12 0-3. <0413 1.1:0.2 4614
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Table 1 (continued)

Sampie¢  Depth Radionuclide concentration {pCi/g)®
o (cm) By Ra By
Bi3 0-13 1.52:0.15 0.8:01 1342

“Sampie locations are shown on Figs 1 and 2.

*Indicated counting error is at the 95% confidence level {:20).

“Systematic sampies are 1aken at locations irrespective of gamma exposure
rates.

“Biased samples are laken from areas shown 10 have elevated gamma
CXPOSUre rates.
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Fig. 1. Sampling locations outside the house at 525 South Main Street, Oxford, Ohio.
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at 525 South Main Street, Oxford, Chie (OXO0002)

T#* Beta-gamma level® Alpha level®
(dpm/100 cm?) (dpm/100 cm?)
Diirect Transferable Direct Transferable
1 16500 <sMDA 21 sMDA
2 7500 sMDA <sMDA sMDA
3 90000 <MDA sMDA sMDA
4 21300 <MDA 14 sMDA
5 11400 sMDA sMDA sMDA
6 sMDA 21 sMDA

15300

*Locations are shown on Figs. 3 and 4.
*Beta-gamma MDA = 100 dpm/i00 cm®.

‘Alpha MDA

= 10 dpm/100 cm”.
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Table 3. Applicable guidelines for protection against radiation
fLimits for uncontrolied areas)

Mode of exposure Exposure conditions Guideiine value
Gamma radiation [ndoor gamma radiation level 20 pBMhe
{above background)
Total residual surface =3y, B5U, U-natural (alpha
" contamination® emitiers) '
or
Beta-gamma emitters’
Maximum 15,000 dpm/100 cm?
Average 5,000 dpm/100 cm?
Removable 1,000 dpm/i00 cm”
Beta-gamma dose Surface dose rate averaged 0.20 mrad/h
raies ' over not more than 1 m*
Maximum dose rate in any 1.0 mrad/h
100-cm” area
Radionuclide con- Maximum permissible con- 5 pCifg averaged over the
centrations in so0i - centration of the foliowing first 15 cro of soil below
(generic) radionuclides in soil abave the surface; 15 pCilg
background levels, averaped when averaped over
over a 100-m? arca 15-cm-thick soil layers
26Ra more than 1S cm below
Z2Th the suriace
OTh
Derived concentrations 22y Site specific’

“The 20 xR/h shail comply with the basic dose fimi1 {100 mrenvyear) when an appropriaie-use sCenaria is
considered.

>DOE surface contamination guideiines are consistent with NRC Guidelines for Decontaminanon at
Facilities and Equipment Prior 10 Refease for Unresiricted Use or Termination of Licenses for By-Product,
Source, or Special Nuclear Material, May 1987.

“Beta-gamma emitters (vadionuclides with decay modes olher 1han alpha emission or spontancous fission)
excepl Qﬂsr’ mRa. .T_?",Ra‘ :‘."IM 1331' IEL 126]-, IlS-[_

4DQE guidelines for uranium are derived on a site-specific basis. Guidelines of 30 pClg have been
applied at other FUSRAP sites. Sowve: R. E. Rodriguez et al., Resuits of the Radiological Survey at the
Town of Tonawanda Landfill Tonawande, New York (TNY001), ORNL/RASA-92/12, Martin Marietta
Energy Systems, Inc., Oak Ridge Nati. Lab., October 1992

Sources: Adapied from US. Department of Energy, DOE Order 54085, April 1990, and U.5. Deparni-
ment of Energy, Guidelines for Residual Radioactive Maserial as Formeriy Ulifized Sites Remedial Action
Program and Remote Surplus Facilities Management Program Sites, Rev. 2, March 1987,
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Table 4. PIC exposurc raie measuremenis at 525 South Main Street, Oxford, Ohio

Location® PIC (uR/h) at 1 meter

P1 9
P2 8
P3 7
P4 10
PS _ : 10

P6 10

“Locations are shown on Figs. 1, 3 and 4.
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Tables Background radiation and ranges of radionuclide
concentrations for Ohic

Type of radiadon measurement Radiadon level or
or sampie radionuclide concentration

Average extemal gamma exposure rate

at 1 m above the ground surface {uzR/M)* 5
Range of exiernal gamma exposure rates
at 1 m above the ground surface (uR/Mbp 311
Concentration range for radionuciides
in surface soil (pCi/gp _
25Ra ' 082502
232Th 0.8-1.5 £0.2
3y 0822 £0.)
aResults of three measurements.

bIndicated counting error is at the 95% confidence level { 20a).

Source: T. E. Myrick, B. A, Berven, and F. F. Haywood, Stase Background Radiation Levels: Resulis
of Measurements Taken During 1975-1979, ORNL/TM- 7343 Martin Marieua Energy Systems, Inc., Oak
Ridge Natl. Lab., November 1981.
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MANAGED BY MAARTIN MARIETTA ENERGY SYSTEME, INC.
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April 22, 1994

Dr. W. A Williams

EM-421

Trevion II Building
Department of Energy
Washington, D. C, 20585-0002

Dear Dr. Williams:

 Results of Radiological Surveys at 525 South Main Street, Oxford, Ohio (OX0002)

In a letter to you dated August 18, 1993, a summary of the initial radiclogical survey was provided
with only limited information regarding U concentrations in soil samples and radiation
measurements inside the house. Since then, all of the samples from the initial survey have been
analyzed, and additional samples have been collected and analyzed. The results have been provided
io you and D. G. Adler informally as they became available. This letter contains all the "as-found”
survey results produced by Oak Ridge National Laboratory. This letter does not contain survey
results verifying post-remedial action surveys. Independent verification survey resulis will be provided
under a separate cover.

Table 1 gives the analytical results of all soil samples (biased and systematic). Biased samples were
either collected because elevated radiation above background was detected, or taken in areas
suspected of contamination based on experience at similar sites. Systematic samples were collected

" to provide data on the overall radiological condition of the property in areas where only background
radiation was detected. The systematic data is useful in bounding areas of known contamination and
providing a basis to coilect additional samples if needed. The corresponding sample locations are
shown on Fig. 1 for the outside portion of the property, and Fig. 2 for the crawt space of the house.
A total of 62 soil samples representing 45 different locations was collected . The most significant
activity was found at B0O4, with the highest activity of 14,000 pCifg ®*U. The vast majority of the
B3J at that location was removed by sampling, and since then many samples have been collected near
B004 to ensure the extent of the contamination is known. '

Other results from Table 1 require further explanation. Location B0OG contained an electrical switch
with a radium bead for illumination. Apparently some of the radium had leaked from the radium
bead into the soil. The switch was removed for disposal at Oak Ridge National Laboratory. Location
B005 showed a '¥Cs concentration of approximately 6 pCi/g, which is probabiy attributable to
atmospheric fallout from nuclear weapons testing. B0O05 is located near a roof downspout where
-rainwater may have concentrated the '*’Cs from the roof into a small area where the cesium adhered
to soit particles. The '7Cs values in all the other samples are more representative of general fallout.
Neither the radioactivity at B0O05 or B006 can be attributed to operations at the former Alba Crait
facility. Slightly elevated concentrations of 2*U can also be found along the driveway (B003 and 5011
through S015), while ®*U under the driveway is detectable but quite kow. Samples at locations B001,
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BO02, and S018 show elevated 2*U near the porch. Figure 2 shows numerous small isolated spots
of 2*U in the crawi space of the house, mostly removed by sampling (B011 through B013 and spots
near the fireplace foundation).

. Inside the house the contamination was resiricted fo the part of the house that appeared to be the
original structure, Figure 3 shows the areas where Z*U was found in the den, and Figure 4 detaiis
the bedroom above the garage. The floors in both these areas were tongue and groove hardwood,
with the majority of the 24U found in the joints. The locations on the figures identified with "T"
numbers were characterized for alpha and beta radiation using direct reading instruments and were
smeared (o test for transferable contamination. The results are given in Table 2. The direct .
measurements are given in dpm/100 cm? corrected for background radiation. The values are
conservative, in that a conversion factor of 30 was used, which assumes the contamination is uniform
over a 100 cm? area, although in most cases it was not uniform. Because the contamination was in
the floor cracks in small spots, the conversion factor should actually range from 5 to 30, but to be
consistent (and conservative), 30 was used. The smear sample results (all less than the minimum
detectable activity) indicated the Z*U was indeed fixed contamination.

The remaining inside locations where contamination was found were the restroom associated with
the garage, and the area umder the stairway leading from the garage to the upstairs bedroom. The
area under the stairway was sealed off by a partition wall in the resiroom. In both areas there were
numerous small spots; only a few were above Depariment of Energy guidelines. The maximum
actmtyEuundmonespot{Incatednnashelfunderthestauway}wasapptmmatelyzs{ﬂldpmﬂm

2. ‘The shower drain in the restroom also contained contamination up to 280 pCi/g (sample B008).
Gammacxpcsureratﬁonthepmpeﬂyﬁmuredmthaprmunaedmnmchambera:eluwd
in Table 4.

Again, this data represenis the condition "as found” at the time by Oak Ridge National Laboratory
staff. Bechtet National, Inc. has conducted additional radiological surveys and initiated remedial
actions; therefore, wmplcte information is not provided in this letter. Please contact me if you have
any comments or questions.

Sincerely,

_WCWL/

Michael E. Murray

Measurement Applications
and Development Group

Enclosures 11

MEM:Ljb

c: D. G. Adler, DOE-OR (2) R. D. Foley
W. D. Cottrell File-Re
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Table 1. Concentrations of radioanclides in so0il samples from
525 South Main Street, Oxford, Ohic

Sample  Depth Radionuclide concentration (pCi/g)*
v m 13 ZRa ay
Systematic samples”
S51Aa =15 0.40£0.11 1.340.1 1.9 10.8
S1B 15-30 0.23+0.07 1.2#0.1 24 #0.5
S2A 0-15 0.41:0.07 0.9+0.1 - 0.9 #}.5
siB 15-30 0.1640.05 L0£0.1 0.8 0.4
S3A 0-15 0.38:0.07 0.9+0.1 1.4 +04
53B 15-3) 0.09+0.02 0.8:0.1 1.1 0.5
S4A 0-15 0.35+0.09 1.0+0.1 1.1 0.6
S4B 15-30 0.250.07 1.0£0.1 1.0 0.4
S5A 0-15 0.49 20,12 1.0 0.1 1.8 .5
55B 15-30 .10 £0.05 0.8 0.1 0.7 0.5
S6A 0-~15 0.54 £0.09 1.0+0.1 24 405
568 15-30 <15 10£0.1 2.1 +0.5
57 10-25 <0.03 0.6:0.1 0.6 103
S8 15-30 <003 0.7:0.1 0.9 +}2
59 15-30 - <005 0.7 0.1 2.0 0.7
510 17-33 0.37:0.07 0.9+0.1 4.9:0.6
511 0-15 0.77:0.10 1.3:0.1 25 +5
S12 0-15 1.3840.11 1410.1 27 15
513A 0=-i5 <(.80 1.44.1 24 +5
S13B 15-30 <{.15 1.1+0.1 - 8.5 :1.0
. 814 0-15 0.59:0.09 1.4+0.1 12 &2
515 ‘0-15 <0.80 1.2 +0.1 10 2
516 0-15 0.38 10.07 1.310.1 21 206
517 =15 0.33+80.06 12431 356 10
S518A 0-15 0.17 £0.06 1.2:01 1.6 0.5
S18B 15-30 .64 :0.11 1.3:01 10 £2
S518C 3045 16 :0.06 13:01 38 1.0
519 =15 0.20 (.06 1.2:0.1 1.7:0.6
520 0-15 <l.1i 1.5¢0.2 2.5 )6
521 0-15 Q.51 011 13 +0.1 2.7 )8
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Table 1 (continued)

Sample  Depth Radionuclide concentration (pCi/g)®

g {cm) e R, By
822 0-15 069 :0.00 1.4:0.1 21 0.5
523 0-15 .34 +0.09 0.9 :0.1 1.8 0.5
824 | 0-i5 0.43 £0.08 1.2:0.1 1.8:0.6
525 15 055 011 1.440.1 1.5:0.6
326 0-15 <070 1.4£0.1 1.2 0.5
527 0-15 <090 13401 13 106
528 0-15 0.41 £0.07 1.2 1 2.7 0.5
529 D-15 <0.05 | {1.810.1 0.8 0.3
530 0-15 <05 L.1:0.1 1.4 +0.6
531 3-15 <{.06 1.0:0.1 20 0.5
532 0-3 <005 0.9:0.1 1.7 0.6

Binsed samples”
BlA a-15 0.97:0.2 14202 450 +100
B1B 15-30 0.29:0.081 1.210.2 220 140
BZA 0-15 0.53:0.08 1.3:0.1 140240
B2B 15-30 (0.21:0.05 L5+0.1 6620
B3A J-15 L8517 - 1.3:0.1 27 5
B3B 153G 0.43 007 1.3 0.1 21 35
B4A 0-15 <27 <48 14000300
B4B 15-30 <13 <l6 3700300
BSA a-15 597:0.22 1.5+0.1 4.7 .5
BsB 15-25 L57+0.13 0.9+0.1 22 #i5
B&A 0-15 0.46 20.09 24 32 22:10
BsB 15-30 0.20 £0.07 19 0.2 23:1.0
B7A 0-15 .41 #3008 1101 34110
E7B 15-30 <(.20 i3 0.1 2.2:0.6
Bs <37 280+30
B9 2543 <0.20 1.1 #0.1 59:10
B10A 20-36 <(.13 1.440.1 6043
B10B 35-51 <':_l13 131 32 15
Bll 0-3 <{L14 25 035 3113
B12 03 <0.03 11202

46¢4
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Table } (continved)

Sample  Depth Radionuclide concentration (pCig)®
IDF
(cm) 1370 26g.4 3%y
B13 0-13 1.5210.15 0.8+0.1 1042

“Sample locations are shown on Figs 1 and 2.

*Indicated counting error is at the 95% confidence level (12a).

“Systematic samples are taken at locations irrespective of gamma exposure
rates.

“Biased samples are 1aken from areas shown 10 have elevated gamma
£XPOSUre rates.
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Fig. 1. Sampling locations outside the house at 525 South Main Street, Oxford, Ohio.
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Fig. 3. Radiation/contamination levels in the original den of the house.
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Table 2. Contamination characterization of six
uSﬁSaﬂhHﬁSuwt,O:ﬁrd.Ghb(ﬂKﬂlR}

10

T# Beta-gamma level® Alpha levei®

(dpm/100 cm?) (dpm/100 cm?)
Direct Transferable Direct Transferable
1 16500 sMDA 2] sMDA
2 7500 <MDA sMDA sMDA
k) O000) sMDA sMDA MDA
4 21300 sMDA 14 sMDA
5 11406 sMDA <MDA sMDA
6 15300 <MDA 2

sMDA

*Locations are shown on Figs. 3 and 4.

*Beta-gamma MDA = 100 dpm/100 cm?.

*Alpha MDA = 10 dpm/100 cm?.
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Table 3. Applicable guidelines for protection agaipst radiation

(Limiss for sncontrolled areas)

Mode of exposure Exposure conditions Guideline value
Gamma radiation Indoor gamma radiation level 20 uRMm*
{above background)
Total residval surface Bay, PSY, U-nataral (alpha
contamination’ emitters)
or
Beta-gamma emitters®
Maximumn 15,000 dpm/100 cm?
Average 5,000 dpm/100 cm”
Remavable 1,000 dpm/100 cm’
Beta-gamma dose Surface dose rale averaged 0.20 mrad/h
rates over 1Ot more than 1 m®
Maximum dose rate in any 1.0 mrad/h

Radionuciide con-
centrations in soil

{generic)

Derjved concentrations

100-cm- area

Maximum permissible con-
centration of the Sollowing
radionuclides in 50il above

background leveis, averaged

over a 100-m? area

*Ra
D2ThH
Z0Th

)

3 pCifg averaged over the
first 15 cm of scil below
the surface; 15 pCifg
when averaged over
15cm-thick soil layers
more than 15 cm below
the surface

Site specific®

“The 20 xR/h shail compty with the basic dose limis {100 mremfyear) when an appropriale-use scenarnic is

consxlered.

*DOE surface contamination guidelines are consisient with NRC Guidelines for Decomtaminarion at .
Faciiities and Equipmen: Prior io Release for Unrestricied Use or Termination of Licenses for By-froduct,
Source, or Special Nuclear Material, May 1987.

“Beta-gomma emitters {radionuclides with demg maodes other (han alpha emibssion or spontanecus fission)
except 9“&51, DBRa, BRa, T ac, P, 1Py, 157, 15,

YDOR guidelines for uranium are detived on a site-specific basis. Guidelines of 30 pCi/g have been
applied a1 other FUSRARP siles. Source: R. E. Rodriguez et al., Resulis of the Radiological Survey at the
Town of Tonawanda Landfill, Tonawanda, New York (TNYDO1), QORNL/RBASA-9212, Martin Marierta
Enecrgy Systems, inc., Oak Ridge Nad. Lab., October 1992

Sources: Adapted from U.S. Department of Energy, DOE Order 5400.5, April 1990, and U.5. Depart-
ment of Energy, Guidefines for Residual Radicactive Material ar Formeriy Ulilized Sites Remedial Action

Program and Remote Surpius Facilisies Management Frogram Sites, Rev. 2, March 1987,
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Tabie 4. PIC exposure raic measurements at 525 South Main Street, Oxiord, Ohio

Location” PIC {uiUh) at | meter
Pl 9
P2 8
P3 7
P4 10
PS 10
P6 10

“Locations are shown on Figs. 1, 3 and 4.
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Table 5. Background radiation and ranges of radionuclide
concentrations for Ohio

Type of radiation measurement Radiation level or
or sampile radionuclide concentration

Average external gamma exposure rate

at 1 m above the ground surface (uR/M)e 5
Range of external gamma exposure rates
at 1 m above the ground surface (uR/M)e 11
Concentration range far radionuclides
in surface soil (pCifgy
126Ra 0325 +02
232Th 0.8-1.5 £0.2
FELIN) 0.8-22 £0.1

aResuiis of three measurements.
b[ndicated counting ecror is at the 95% confidence level (£ Z0).

Source: T. E. Myrick, B, A. Berven, and F. F. Haywood, Stare Background Radiarion Levels: Results
of Measuremenis Taken During 1975-1979, ORNL/TM-7343, Martin Marietta Energy Systems, Inc., Oak
Ridge Nad. Lab., Navember 1981,



