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CONFIRMATORY SURVEY
OF BUILDINGS 5, SA. 6, 6A. 7. 8. 8A. 9. 11. AND I2
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

INTRODUCTION AND SITE HISTORY







DOCUMENT REVIEW

ESSAP reviewed the licensee's documentation associated with the decommissioning survey and
analytical procedures and methods utilized by the licensee were reviewed for adequacy and

appropriateness.’ The post-remedial action data were reviewed for accuracy and completeness.

PROCEDURES

During the period from August 30 through September 2, 1993, ESSAP performed a
confirmatory survey of Buildings 5, 5A, 6, 6A, 7, 8, 8A, 9, 11, and 12 and the outdoor areas.
The survey was conducted in accordance with a survey plan that was submitted to and approved
by the NRC, Region 1 Office.’ The hydrogen facility was not surveyed because it had been
demolished and paved over prior to ESSAP's arrival. The survey of outdoor areas included the
main storm drain catch basin (east parking lot), storm drain outfall to Peters Creek, and areas

adjacent to the fenceline that surrounds the site.

INTERIOR

ESSAP used the following procedures for the interior portions of the survey.

Reference Grid

The existing 1 m® reference grid established by the licensee was used by ESSAP for survey
reference. The licensee’s reference system included (1) a section identifier that specifically
located the survey area by building and floor, and (2) survey unit and subunit identifiers that
specified a particular room or building area. The point of origin for floors and ceilings was the
northwest cormner of the surface and the upper left corner for walls. The survey point locations
were measured from the point of origin and given X and Y dimensions (in meters) with the same
signs as the standard Cartesian coordinate system (e.g., tvpical survey point locations were

pesitive in the X direction and negative in the Y direction).

Westnghouse Elec /Large. PA Novemiber 23 1903 ?
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DOCUMENT REVIEW




4 } ¥ A oy § t Yy ' A v I ) b ry ’ far b $
) 3 ’ v Ar s i ¥ " 4 i \ aill \ -
. . » } " " Y ¢ ” T
alLlivily WoIc . n o &IV 4 ne aCllVily AL CA on < < 10 N
"1 Ly il a ¢ L i L

Exposure Rate Measurements
he backgro exposure rat raged 9 ul
XD ! ; ' ¢ . € nes . {S ranges Frevey
R/t I
" .
‘ Uranivm Concentrations in Archived MDL Soil Samples
4 * ¢ AT e
YilLZl ol i 3 3
3 P i } ¢ VE { al A st On a paired
) ) ! £ e 63 betw v the
X he Par r : < r Y18 ' 11031
.
y < i '|' [ £ 48 L '\ |
. a
s
! "1 ellaneons Sam
i | ]
W Lt & U W Y
4 v - »




Review of the gamma spectrometry data resulted in no identifiable photopeaks other than those

from naturally occurring radionuclides.

Direct measurements on fragments removed from the pipe were <78 and < 1400 cpm/100 cm’,
for alpha and beta activity, respectively. Removable activity on the pipe fragments was <12
dpm/100 cm? for alpha and <16 dpm/100 cm’ for beta.

EXTERIOR

Surface scans for gamma activity were within the range of ambient background levels.

Exposure Rate Measurements

Background exposure rates for outdoor areas ranged from 8 to 9 uR/h and averaged 9 uR/h
(Table 5).

Exposure rate measurements for on-site outdoor areas are presented in Table 6. On-site

exposure rates ranged from 9 to 11 uR/h,

Uranium Concentrations in_Soil Samples

Total uranium concentration in background soil samples ranged from 2.4 to 4.8 pCi/g (Table 5).

Uranium concentrations in soil samples collected from around the site are presented in Table 7.
Concentrations of U-235, U-238, and total uranium in samples collected from the site area

ranged from 0.1 to 0.3 pCi/g, 1.1 to0 2.9 pCi/g, and 3.0 to 9.0 pCi/g, respectively.

Westmghouse Eiec /Lamge. PA November 25 1993 Q




Miscellaneous Samples

The uranium concentrations in the two sediment samples were 1.2 pCi/g for U-238 for both
samples, 0.2 to 0.4 pCi/g for U-235, and 6.0 and 12.0 pCi/g for total uranium. Since only two

samples were collected, the results do not appear in a separate table.
COMPARISON OF RESULTS WITH GUIDELINES

The NRC guidelines for iwurface contamination and residual concentrations of radionuclides in
soil, established for licenise termination or release of a facility for unrestricted use are presented
in Appendix C. The primary contaminant of concern at this site is enriched uranium. The
surface contamination guidelines for natural uranium, U-235, U-238 and associated decay

products are:®

Total Activity
5,000 o dpm/100 cm?, averaged over a 1 m? area

15,000 o dpm/100 cm®, maximum in a 100 cm’ area

Removable Activity
1,000 o dpm/100 cm?

Surface activity measurements for total and removable activity in all interior areas surveyed were

within these guidelines.

The soil concentration guideline for enriched uranium is 30 pCi/g above natural background.’
With one exception (MDL pit behind Building 5, NW comer; 69.0 pCi/g), the uranium
concentrations in soil samples collected were within this limit. This same soil sample was also
analyzed by alpha spectrometry and determined to have a total uranium concentration of 21.3
pCi/g (Table 4). The reason for this difference is unknown; however, it is believed to be the

result of incomplete sample homogenization prior to alpha spectroscopy analysis.

Westnghouse Eiec /Large. PA November 23, 1993 10
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TABLE 1

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS

WESTINGHOUSE ELECTRIC CORPORATION

LARGE, PENNSYLVANIA

Number of Range of Total Activity Range of
Location | Figure(s) Individual (dpm/100 cm?) Removable Activity
Measurements (dpm/100 cm®)
Alpha Beta Alpha Beta
jpem=n == 3T
Building S 3.4 67 73 < 1500-1900 <12 <16
1st Floor
Building § 5 24 < 78-1400 < 1400 <12-160 | <16-38
2nd Floor
Building 5 6 11 <78 < 1400 <12 <16
3rd Floor
-
Building § 6 3 <78 < 1400 <12 <16
4th Floor
Building 5A 7 6 <78 < 1400 <12 <16
1st Floor
Building 6 8 66 <73 < 1400-4800 <12 <16
1st Floor
Building 6 9 12 <78 < 1400 <12 <16
2nd Floor
Building 6A 10 38 <73 < 1500 <12 <lé
1st Floor
Building 7 11 58 <73 < 1500 <12 <16
1st Floor
Building 7 12 6 <78 < 1400 <12 <16
2nd Floor
Building 8 i3 6 <78 < 1400 <12 <16
1st Floor
Building 8A 14 8 <69 < 1400 <12 <16
ist Floor

Westnghouse Eiec "Large, PA November 23, 1993




TABLE 1 (Continued)

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

T Number of Range of Total Activity Range of
Location | Figure(s) Individual (dpm/100 cm’) Removable Activity
Measurements (dpm/100 cm?)

A Alpha Beta Alpha Beta l
Building BA 15 6 <78 < 1400 <12 <16
2nd Floor
Building 9 16 22 < 73-780 < 1500 <12 <16
Tank Pit
Building 9 17 97 < 69-2200 | < 1400-2300 <12 <16
1st Floor
Building 9 18 24 < 69-3000 | <1400-5300" | <12-300 | <16-67
Pipe Chases
Building 9 19 ;| <78 < 1400 <12-29 <16
2nd Floor
Building 11 20 6 <78 < 1400 <12 <16
1st Floor
Building 11 20 6 <78 < 1400 <12 <16
2nd Floor
Building 12 21 6 <78 < 1400 <12 <16
1st Floor
Building 12 22 6 <78 < 1400 <12 <16
2nd Floor

*Averages over 1 m’ were calculated for two locations within the pipe chases that exceeded 5000
dpm/100 cm’ beta activity. Resulting grid block averages were 2700 and 2900 dpm/100 cm? for total
beta activity.

Westingbouse Elec./Large. PA November 23, 1993 %



TABLE 2

INTERIOR EXPOSURE RATE MEASUREMENTS
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

[ Location Figure Exposure Rate (uR/h)
at 1 m Above Surface
{l Bidg 9, 1st Floor, 10-8-2 17 9
| Bidg 9, 1st Floor, 10-4-1 17 8
Bldg 8A, 1st Floor, 8-3-1 14 8
| Bldg 8A, 1st Floor, 8-4-2 14 8
Bldg 7, 1st Floor, 7-2-1 1i 9
Bldg 7, 1st Floor, 7-6-4 11 11
I Bldg 6A, 1st Floor, 6-2-1 10 7
| Bldg 6A, 1st Floor, 6-1-4 10 9
Bldg 6, 1st Floor, 4-5-7 8 9
| Bldg 6, 1st Floor, 4-2-1 8 9
Bldg 5, 1st Floor, 1-9-3 4 8
Bldg 5, 1st Floor, 1-6-6 3 10
|| Bldg 8, 1st Floor, 28E-1-1 13 8
Bidg SA, 1st Floor, 28C-1-1 7 9
Bldg 12, 1st Floor, 16-1-1 21 10
Bldg 1], 1st Floor, 281-1-5 20 10
{ Bidg 11, 2nd Floor, 281-2-1 20 “
Bidg 5, 2nd Floor, 2-4-1 5 9
| Bldg 5, 3rd Floor, 3-1-1 6 9
| Bldg 5, 4th Fioor, 28B-1-1 6 10
| Bidg 6, 2nd Fioor, 5-2-] 9 9
Bldg 6, 2nd i"loor, 5-1-1 - 10
Bldg 6, 2nd Floor, 5-1-2 9 13
Westinghouse Eiec /Large. PA November 23, 1993 39
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TABLE 3

URANIUM CONCENTRATIONS IN ARCHIVED MDL SOIL SAMPLES
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

m
Uranium Concentration (pCi/g)

Location®
Total

Uranium

U-235 U-238 p | Licensee U-235°

MDL Pit, NW Corner 2.3 % 0.2 1.7+ 1.4 69.0 148 + 0.24
MDL Pit, SW Corner 0.3 +£0.1 1.6 + 0.9 9.0 0.586 + 0.18
Beneath Clay Pipe From MDL Pit 0.1 +£0.1 | 0940.5 3.0 <0.19
MDL Section 3, 16.5 2+ 0.1 1.7+ 16 6.0 0.127 4+ 0.067
MDL Section 4, 62.0 0.4 + C.1 1.4 + 1.2 12.0 <0.25
MDL Section 7, 23.0 0.2 + 0.1 1.7 + 1.6 6.0 <0.40
MDL Section 10, 8.0 2+ 0.1 13+ 11 6.0 0.381 + 0.22
MDL Section 12B, 3.0 2 ¢ 0.1 2.1 + 0.8 6.0 0.190 + 0.084
MDL Section 14, 20.0 0.2 +£ 0.1 324 1.8 6.0 <0.16
MDL Section 14, 51.0 0.1 +0.1 23+ 2 3.0 <0.40
MDL Section 15, 66.0 0.3 +£ 0.1 1.7 + 1.1 9.0 0.237 + 0.22 f
MDL Section 15, 149.0 0.2 + 0.1 1.2 + 0.7 6.0 <(.26
MDL Section 15A, 44.0 0.2 £ 0.1 BEXW 6.0 <0.40
MDL. Section 16, 175.0 2+ 0.1 25+ 1.3 6.0 <0.27
MDL Section 16, 248.0 0.3 + 0.1 1.4 + 1.2 9.0 0.311 + 0.23
MDL Section 18, 128.0 2+ 0.1 1.6 + 0.9 6.0 0.204 + 0.17
MDL Section 20, 124.0 0.1 + 0.1 0.7 + 0.5 3.0 0.281 + 0.13
MDL Section 25, 4.0 2+ 1.0 1.3 + 1.1 6.0 <0.15
MDL Section 28, 12.0 0.3 +£0.1 0.7 £ 0.6 9.0 <0.34
MDL Piping Remaining Beneath <0.3 0.ix19 <9.0 <0.44

BldE 6A

*Refer to Figure 23.

*Total uranium concentrations are calculated based on a total uranium to U-235 ratio of 30, as
established by the licensee.

“U-235 concentration reported by the licensee.

Westnghouse Elec /Large, PA November 23 1993 40



TABLE 4

URANIUM CONCENTRATIONS IN ARCHIVED MDL SOIL SAMPLES
(DETERMINED BY ALPHA SPECTROMETRY)
WESTINGHOUSE ELECTRIC CORPORATION

LARGE, PENNSYLVANIA

==
Location* Uranium Concentration ( i’g) ﬁ

U-234 U-235 U-238 Total Uranium®
MDL. Pit, NW Corner 195 +0611.2+ 0.2 0.7 + 0.1 21.3
MDL Pit, SW Corner 33402 |02+01! 08+0.1 4.3

Beneath Clay Pipe From 14 +02 | 0.1 +0.1 1.0 £ 0.1 2.4
MDL Pit

MDL Section 4, 62.0 44+03 |03+0.1 1.1 #0232 5.8

*Refer to Figure 23.
"Total uranium concentrations are calculated based on the sum of the U-234, U-235 and U-238
concentrations, as determined by alpha spectrometry.

Westinghouse Flec /Large P4 November 23, 1962 4]



TABLE 5

BACKGROUND
EXPOSURE RATES AND
URANIUM CONCENTRATIONS IN SOIL
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

S

Exposure Rate (uR/h) at Total Uranium

Measurement Location®

e 1 M Above Surface | Concentration (pCi/g)®
1 Scotia Pump Siation,Ridge Rd. 5 3.4
2 St. Ciares Cemetery 8 4.8
3 Elliot Rd Across from Drive-In 9 3.6
4 Hwy 885 and Clairton Rd. 9 2.5
5 Wall Rd and Wall Ave. 9 2.4
L6 End of Red CIiff Dr. 8 5 o

*Refer to Figure 24.
*Total uranium concentrations are calculated based on natural isotopic abundances of
U-234 and U-238.

Westinghouse Flec Largs. PA November 23, 1993 42




TABLE 6

EXTERIOR EXPOSURE RATE MEASUREMENTS
WESTINGHOUSE ELECTRIC CORPORATION
LARGE, PENNSYLVANIA

Location® Exposure Rate at 1 m Above Surl'ac_e (uR/h) q
1 15 m N. of Building 6A 9
2 33 m N. of Building 5 11
3 Fenceline N. of Building 8A 11
4 Fenceline N. of Gas Meter House 10
5 Fenceline S. of Firehouse 11
6 N. E. Perimeter of East Parking Lot 10 _L

*Refer to Figure 25.

Wesunghouse Elec ‘Lange. PA November 23, 1991 47\




TABLE 7

URANIUM CONCENTRATIONS IN SOIL SAMPLES, EXTERIOR LOCATIONS

WESTINGHOUSE ELECTRIC CORPORATION

LARGE, PENNSYLVANIA

Uranium Concentration (pCi/g)* I
Location®
] | U235 U-238 Total Uranium*
Gamma Spectrometry
1 15 m N. or Buildin.z 6A 03+01127+13 9.0
2 33 m N. of Building § 0.1+0.11114+09 3.0
3 Fenceline N. of Building 8A 02+01]22+1.3 6.0
4 Fenceline N. of Gas Meter House 02401111407 6.0
| 5 Fenceline S. of Firehouse 02+40.1123+4+1.2 6.0
6 N. E. Perimeter of East Parking Lot 03+01{29+16 9.0
7 East Park;igg Lot 03401 ] 17413 9.0
Alpha Spectrometry U-234 U-235 U-238 Total U*
H 7 East Parking Lot 23 +0310.1+0.! 2.0 4+ 0.3 4.4 H

*Uncertainties represent the 95% confidence level, based only on counting statistics.

PRefer to Figure 25.

“Total uranium concentrations are calculated based on a total uranium to U-235 ratio of 30, as established

by the licensee.

“Total uranium concentrations are calculated based on the sum of the U-234, U-235 and U-238

concentrations.

“Archived sample, originally collected by the licensee.

Wesunghouse Flec /Large. PA November 23, 1993

44



REFERENCES

Westinghouse Electrical Corporation, License Termination Reports # 001 - #042, dated
from November 2, 1992 to July 9, 1993,

Oak Ridge Institute for Science and Education, "Proposed Confirmatory Survey Plan for
Buildings §, 5A, 6, 6A, 7, 8, BA, 9, 11, 12 and the Hydrogen Facility, Westinghouse
Electric Corporation, Large, PA," August 19, 1993,

Oak Ridge Institute for Science and Education, letter from M. R. Landis to J. D.
Kinneman, Region I, U.S. NRC, "License Termination Reports #002, #004, #007, and
#009 for Westinghouse Electric Corporation, Large, PA," July 23, 1993,

Oak Ridge Institute for Science and Education, letter from A. J. Ansari to J. D.
Kinneman, Region I, U.S. NRC, "Additional Comment—License Termination Reports
for Westinghouse Electric Corporation, Large, PA," August 3, 1993.

Oak Ridge Institute for Science nund Education, letter from E. W. Abelquist to J. D.
Kinneman, Region 1, U.S. NRC, "Additional Comment—License Termination Reports
for Westinghouse Electrical Corporation, Large, PA." August 24, 1993,

U.S. Nuclear Regulatzry Commission, "Guidelines for Decontamination of Facilities and
Equipment Prior to Release for Unrestricted Use or Termination of Licenses for
Byproduct, Source or Special Nuclear Materials," August, 1987,

U.S. Nuclear Regulatory Commission, “Disposal of Onsite Storage of Thorium and
Uranium Wastes from Past Operations," 46 FR 52061, Washington, D.C.,
October 23, 1981.

U.S. Nuclear Regulatory Commission, Office of Nuclear Material Safety and Safeguards,
"Review Plan: Evaluating Decommussioning Plans for Licenses Under 10 CFR Parts 30,
40, and 70," Washington, D.C., 1991.

Westinghouse Flec /Large. PA November 23, 1993 45



Wesung house e

arge, PA Novem

APPENDIX A

MAJOR INSTRUMENTATION



DIRECT

Instruments

| o
1201 ¢ tiirs

RADI

A

A

APPENDIX A

NON MEASUREMENT




APPENDIX A

MAJOR INSTRUMENTATION

DIRECT RADIATION MEASUREMEN']

Instruments

t et
CLIecCIOns




Ludlum Gas Proportional Detector
Model 43-37

Effective Area, 550 cm’

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Reuter-Stokes Pressurized Ion Chamber
Model RSS-111
{Reuter-Stokes, Cleveland, OH)

Victoreen Nal Scintillation Detector
Model 489-55

3.2 cm x 3.8 ¢cm Crystal
(Victoreen, Cleveland, OH)

LABORATORY ANALYTICAL INSTRUMENTATION

Alpha Spectrometry System

Tennelec Electronics Model

(Tennelec, Oak Ridge, TN)

Used in conjunction with:

Surface Barner and lon Implanted Detectors
(Canberra, Meriden, CT and

Tennelec, Oak Ridge, TN) and
Multichannel Analyzer

3100 Vax Workstation

(Canberra, Meriden,CT)

High Punty Extended Range Intrinsic Detectors
Model No: ERVDS30-25195

(Tennelec, Oak Ridge, TN)

Used in conjunction with:

Lead Shield Model G-11

JYuclear Lead, Oak Ridge, TN) and
Muitichannc! Analyzer

3100 Vax Workstation

(Canberra, Meriden, CT)

High-Purity Germanium Detector
Model GMX-23195-§, 23% Eff.
(EG&G ORTEC, Oak Ridge, TN)
Used in conjunction with:

Lead Shield Model G-16

(Gamma Products, Palos Hills, 1L) and
Multichannel Analyzer

3100 Vax Workstation

(Canberra, Meriden, CT)
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LABORATORY ANALYTICAL INSTRUMENTATION (Continued)

Low Background Gas Proportional Counter
Model LB-5100-W
(Oxford, Oak Ridge, TN)
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APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

Surface Scans

Surface scans were performed by passing the probes siowly over the surface; the distance
between the probe and the surface was maintained at a minimum - nominally about 1 cm. A
large surface area, gas proportional floor monitor was used to scan the floors of the surveyed
areas. Other surfaces were scanned using small area (15.5 cm? or 59 ¢cm’) hand-held detectors.
Identification of elevated levels was based on increases in the audible signal from the recording

and/or indicating instrument. Combinations of detectors and instruments used for the scans

were:
Alpha - ZnS scintillation detector with ratemeter-scaler
—_— gas proportional detector with ratemeter-scaler
Beta — thin-window GM detector with ratemeter-scaler
— gas proportional detector with ratemeter-scaler
Gamma - Nal scintillation detector with ratemeter

Surface Activity Measurements

Measurements of total alpha and total beta activity levels were performed using ZnS scintillation

and thin-window GM detectors with ratemeter-scalers.

Count rates (cpm), which were integrated over 1 minute in a static position, were converted to
activity levels (dpm/100 cm®) by dividing the net rate by the 4 efficiency and correcting for the

active area of the detector. The alpha activity background count rates for the ZnS scintillation
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ANAILYTICAL PROCEDURES

Removable Activity




elements of interest were individually separated by liquid-liquid extraction and re-precipitated
with a cerium fluoride carrier. The precipitate was then counted using surface barrier and ion
implanted detectors (Tennelec and Canberra), alpha spectrometers (Tennelec and Canberra), and
a multichannel analyzer (Canberra).

UNCERTAINTIES AND DETECTION LIMITS

The uncertainties associated with the analytical data presented in the tables of this report
represent the 95% confidence level for that data based only on counting statistics. Additional
uncertainties associated with sampling and measurement procedures, have not been propagated

into the data presented in this report.

Detection limits, referred to as minimum detectable activity (MDA), were based on 2,71 plus
4.66 times the standard deviation of the background count. When the activity was determined
10 be less than the MDA of the measurement orocedure, the result was reported as less than
MDA. Because of variations in background levels, measurement efficiencies, and contributions
from other radionuclide in samples, the detection limits differ from sample to sample and

instrument to instrument.

CALIBRATION AND QUALITY ASSURANCE

Analytical and field survey activities were conducted in accordance with procedures from the

following ESSAP documents:

. Survey Procedures Manual, Revision 7 (May 1992)
. Laboratory Procedures Manual, Revision 8 (July 1993)
. Quality Assurance Manual, Revision 6 (July 1993)

The procedures contained in these manuals were developed to meet the requirements of DOE
Order §700.6C and ASME NQA-] for Quality Assurance and contain measures 10 assess

prosesses dunng their performance.
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Calibration of all field and laboratory instrumentation was based on standards/sources, traceable
to NIST, when such standards/sources were available. In cases where they were not available,
standards of an industry recognized organization was used. Calibration of pressurized icnization

chambers was performed by the manufacturer.

Quality control procedures include:

. Daily instrument background and check-source measurements to confirm that

equipment operation is within acceptable statistical fluctuations.

. Participation in EPA and EML laboraiory Quality Assurance Programs.
. Training and certification of all individuals performing procedures.
° Periodic internal and external audits.

Wostmghouse Eiec /Lamge, PA November 23 1993 B-5



APPENDIX C

GUIDELINES FOR DECONTAMINATION OF FACILITIES AND
EQUIPMENT PRIOR TO RELEASE FOR UNRESTRICTED USE OR
TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE OR
SPECIAL NUCLEAR MATERIALS

AND

GUIDELINES FOR RESIDUAL CONCENTRATIONS OF
THORIUM AND URANIUM WASTES IN SOIL
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GUIDELINES FOR DECONTAMINATION OF FACILITIE 5 AND EQUIPMENT
PRIOR TO RELEASE FOR UNRESTRICTFD USE
OR TERMINATION OF LICENSES FOR BYPRODJCT. SOURCE,
OR SPECIAL NUCLEAR MATERIALS>

U.S. Nuclear Regulatory Commission
Division of Fuel Cycle & Material Safety
Washington, D.C. 20555

August 1987
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The instructions in this guide, in conjunction with Table 1, specify the radionuclides and
radiation exposure rate limits which should be used in decontamination and survey of surfaces
or premises and equipment prior to abandonment or release for unrestricted use. The limits in
Table 1 do not apply to premises, equipment, or scrap containing induced radioactivity for which
the radiological considerations pertinent to their use may be different. The release of such
facilities or items from regulatory control is considered on a case-by-case basis.

1. The licensee shall make a reasonable effort to eliminate residual contamination.

2. Radioactivity on equipment or surfaces shall not be covered by paint, plating, or other
covering material unless contamination levels, as determined by a survey and
documented, are below the limits specified in Table 1 prior to the application of the
covering. A reasonabie effort must be made to minimize the contamination prior to use
of any covering.

3. The radioactivity on the interior surfaces of pipes, drain lines, or ductwork shall be
determined by making measurements at ali traps, and other appropriate access points,
provided that contamination at these locations is likely to be representative of
contamination on the interior of the pipes, drain lines, or ductwork. Surfaces or
premises, equipment, or scrap which are likely to be contaminated, but are such size,
construction, or location as to make the surface inaccessible for purposes of
measurement, shall be presumed to be contaminated in excess of the limits.

4. Upon request, the Commission may authorize a licensee to relinquish possession or
control of premises, equipment, or scrap having surfaces contaminated with materials in
excess of the limits specified. This may include, but would not be limited to special
circumstances such as razing of buildings, transfer from premises to another organization
continuing work with radioactive materials, or conversion of facilities to a long-term
storage or standby status. Such requests must:

a. Provide detailed, specific information describing the premises, equipment or
scrap, radioactive contaminants, and the nature, extent, and degree of residual
surface contamination.

b. Provide a detailed health and safety analysis which reflects that the residual
amounts of materials on surface areas, together with other considerations such as
prospective use of the premises, equipment, or scrap, are unlikely to result in an
unreasonable risk to the health and safety of the public.

5. Prior to release of premises for unrestricted use, the licensee shall make a comprehensive
radiation survey which establishes that contamination is within the limits specified in
Table 1. A copy of the survey report shall be filed with the Division of Fuel Cycle,
Medical, Academic, and Commercial Use Safety, U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555, and also the Administrator of the NRC Regional Office having
jurisdiction. The report should be filed at least 30 days prior to the planned date of
abandonment. The survey report shall:
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a. Identify the premises.

b. Show that reasonable effort has been made to eliminate residual contamination.

-

Describe the scope of the survey and general procedures followed.
d. State the findings of the survey in units specified in the instruction.

Following review of the report, the NRC will consider visiting the facilities to confirm
the survey
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TABLE 1 4
ACCEPTABLE SURFACE CONTAMINATION LEVELS |

Nuclides® Average" ' Maximum®™*" Removable® "'
U-nat, U-235, U-238, and
associated decay products 5.000 dpm o/100 cm’ 15,000 dpm o/ 100 cm’ 1,000 dpm o/ 100 cm’

Transuranics, Ra-226, Ra-228,
Th-230, Th-228, Pa-23i.

EHhR1 L1 amasoN Vi IRy ourg smogiansos

Ac-227, 1-125, 1-129 100 dpm/ 100 cm’ 300 dpm/ 100 cm? 20 dpm/100 cm’
Th-nat, Th-232, Sr-90, Ra-223,
Ra-224, U-232, 1-126, 1-131, 1-133 1,000 dpm/100 cm’ 3,000 dpm/ 100 cm’ 200 dpm/ 100 cm’

Beta-gamma emitters (nuchdes with

decay modes other than alpha

emission or spontancous fission)

except Sr-90 and others noted above. 5,000 dpm 34/100 cm’ 15,000 dpm B+/100 cm’ 1,000 dpm 8+/100 cm’

"Where surface contammation by both alpha- and beta-gamma-emitting nuclides exists, the limits established for alpha- and beta-
gamma-emitting nuchides should apply independently.

*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 observed by an appropriate detector for background, efficiency, and geometric factors associated with the
instrumentation.

‘Measurements of average contaminant should not be averaged over more than | square meter. For objects of less surface area, the
average should be derived for each such object.

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

“The amount of removable radioactive material per 100 cm’ of surface area should be determined by wiping that area with dry filter
or soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an
approprnate instrument of known efficiency. When removabie contamination on objects of less surface area is determined, the
pertinent levels should be reduced proportionally and the entire surface should be wiped.

‘The average and maximum radiation levels associated with surface contamination resulting from beta-gamma emitters should not
exceed 0.2 mrad/h at 1 cm and 1.0 mrad/h at 1 cm, respectively, measured through not more than 7 milligrams per square
centimeter of total absorber.
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Guidelines for Residual Concentrations of Thorium
and Uranium Wastes in Soil

On October 23, 1981, the Nuclear Regulatory Commission published in the Federal register a notice
of Branch Technical Position on "Disposal or Onsite Storage of Thorium and Uranium Wastes from Past
Operations.” This document established guidelines for concentrations of uranium and thorium in soil,

that will limit maximum radiation received by the public under various conditions of future land usage.

These concentrations are as follows:

Maximum Concentrations (pCi/g)

* ( o H & - ’
Material for various eptions

l- 2!- 3( 4d
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Natural Thorium (Th-232 + Th-228) 10 50 -- 500
with daughters present and in
equilibrium

Natural Uranium (U-238 + U-234) 10 -- 40 200
with daughters present and in
equilibrium

Depleted Uranium:

Soluble 35 100 1,000
Insoluble 35 300 - 3,000
Ennched Uranium:

Soluble 30 100 - 1,000
Insoluble 30 250 -- 2,500

DSBS PR ) A NS SN 15 5 30 A S S T RN RO MRS 105250 o St T AL TR R PSR VR SRAIN

*Based on EPA cleanup standards which limit radiation to 1 mrad/yr to lung and 3 mrad/yr to bone from

ingestion and inhalatuon and 10 uR/h above background from direct external exposure.
*Based on limiting individual dose to 170 mrem/yr
‘Based on limiting equivalent exposure to 0.02 working leve! or less.

“Based on limiting individual dose to 500 mrem/yr and in case of natural uranium, limiting exposure

to 0.02 working level or less
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