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CONFIRMATORY RADIOLOGICAL SURVEY
FOR PORTIONS OF THE
CABOT CORPORATION REVERE PLANT
REVERE, PENNSYLVANIA

INTRODUCTION AND SITE HISTORY

Beginning in July 1970, Kawecki Berylco Industries (KBI), currently Cabot Corporation,
conducted processing of columbium-tantalum ores which contained traces of natural uranium
(0.04%) and thorium (0.12%). This activity was conducted under Source Material License
#SMB-920, Docket 40-6940, with the Atomic Energy Commission (AEC), predecessor to the
Nuclear Regulatory Commission (NRC). The process used was a thermite reduction with
powdered aluminum; the process produced a final product of columbium-tantalum alloy, which
contained less than 0.01% of uranium and thorium, and a waste slag, which contained 0.14%
of the source materials. The slag was stored on-site in the Old Pit and Drum Storage Areas and
later transferred to the company’s site in Boyertown, Pennsylvania, for longer-term storage.
Information provided by Cabot Corporation indicates that approximately 4500 kilograms of
columbium-tantalum ore were processed in two initial experimental test runs; no subsequent

processing of radioactive ores occurred.

In late 1988 Cabot Corporation initiated actions to decontaminate the Revere Plant site and
terminate the NRC license. Bullinger's Mills, Inc., of Fleetwood, Pennsylvania, was contracted
by the licensee to assist with the cleanup and radiological survey of the site. An initial survey
identified elevated direct radiation levels at the Old Pit, the Drum Storage Area, the Buildings
4 and S Storage Area, and the area north of the Warehouse. In August 1990, Bullinger's Mills,
[ne. began decontamination operations in these areas. Decontamination involved the excavation
and removal of slag at the Old Pit, the Drum Storage Area, and the Buildings 4 and § Storage
Area. The remediation and final survey were completed in October 1990, The final survey
report indicates that direct radiation levels are below the NRC guideline values, and an
addendum to the final report indicates that soil concentrations are also below the guiacline

values.'”?

Cabot Corporation Revere Plant-Apryd §, 1991
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DOCUMENT REVIEWS
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SURVEY PROCEDURES
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SURFACE SCANS
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Uranium and thorium concentrations in soil samples, collected from areas of elevated radiation
identified by the surface scans, are identified in Tables 4. Total uranium concentrations ranged
from 2.9 to 21 pCi/g and total thorium concentrations ranged from 1.4 to 15 pCi/g. The highest
concentration was identified at the SE corner of the Warehouse loading dock. One sample,
obtained from an area of elevated direct radiation at the Warehouse, consisted of a small rock-
like particle which contained about 10,000 pCi/g of total uranium and 2900 pCi/g of total
thorium, this sample was not representative of the concentrations present in other soil or slag

samples from this site.

Uranium and thorium concentrations in subsurface soil and slag samples are summarized in
Table 5. Concentrations of total uranium in two soil samples were 4.5 and 4.7 pCi/g and for
total thorium were 2.4 and 2.6 pCi/g at the Drum Storage Area and the Buildings 4 and §
Storage Area, respectively. Two slag samples, obtained from one of the trenches at the Drum
Storage Area, contained concentrations of 20 and 160 pCi/g of total uranium and 3.5 and 2200
pCi/g of total thorium.

RADIONUCLIDE CONCENTRATIONS IN WATER AND SEDIMENT SAMPLES

Gross alpha and gross beta concentrations in the water sample collected from the Fire Water
Pond by the Drum Storage Area were < 2.2 pCi/l and 2.9 pCi/l, respectively.

Uranium and thorici concentrations in sediment samples are presented in Table 6.
Concentrations ranged from 0.3 to 3.0 pCi/g for total uranium and from 1.6 to 2.6 pCi/g for
total thorium,

EXPOSURE RATE MEASUREMENTS

Background exposure rate measurements are presented in Table | and ranged from S to 11 uR/h

(8 uR/h average). On-site exposure rate measurements are presented in Tables 3-5 and ranged

from 6 to 19 uR/h at | m above the surface.

Caist Corporation Revere Plant-April 5, 1993 8
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These guideliner are expressed in terms of concentrations wove normal background levels.
Background cuncentrations of natural uranium and natural thoi.um were determined by averaging
the radionuclide concentrations from the baseline samples that were collected within the vicinity
of the plant. The average background concentrations for natural uranium and natural thorium
were 3.2 pCi/g and 1.7 pCi/g, respectively. Hence, the sample analysis results, indicating that
the NRC guidelines have been exceeded, are 13.2 pCi/g for natural uranium and 11.7 pCi/g for
natural thorium. With exception of one sample from the Buildings 4 and 5 Storage area,
systematically sampled soils and sediments from this site satisfied these guidelines. However,
there are numerous pieces or slag, scattered around the site, both on the surface and covered

with fill, which contain activity levels well above the guideline values.

The NRC's Branch Technical Position establishes an exposure rate guideline for open land areas
of 10 uR/h, above background, due to thorium and uranium wastes from past operations; this
is considered an average level, at 1 m above surface. Based on an average area background
level of about 8 uR/h, the guideline value for average total exposure rate would be 18 uR/h, i.e.
slightly higher than 2 times background. Gamma radiation levels at the site ranged from 6 to

19 uR/h, with the average satisfying the NRC guideline.

Areas of elevated direct radiation were identified by the gamma scans in all areas surveyed. At
the Old Pit, the areas of elevated direct radiation were primarily located west of the remains of
the former Reaction Building. Further investigations by ESSAP at this location uncovered
subsurface slag, with direct contact radiation levels, ranging up to approximately 15 times the
background level. In the northwest portion of the Drum Storage Area, direct radiation levels
were generally approximately twice background; this portion of the Drum Storage Area had been
remediated and backfilled. Small, shallow trenches were excavated at two locations in the
norther half and 42 pieces of contaminated slag were removed by the licensee (two pieces were
retained by ESSAP for analysis). Direct radiation levels on contact with the slag ranged up to
20 times the background level. At the Buildings 4 and S Storage Area, several isolated spots
of elevated direct radiation were detected. The licensee also remediated these locations by the
removal of individual pieces of slag, which were just beneath the surface. Two areas of elevated

direct radiation were identified near the loading dock at the Warehouse and the contaminated

Cabaot Corporston Revers Plant-April §, 1993 10




slag removed. In all cases, removal of pieces of slag was effective in eliminating the source of
elevated surface contact radiation, but at most locations the general area direct radiation level
remained distinctly elevated above background. This observation suggests that additional
deposits of contaminated slag, covered by clean fill, remain at the plant site.

The gross alpha and gross beta concentrations in the water sample from Fire Water Pond were
typical of background levels.

SUMMARY

At the request of the Nuclear Regulatory Commission, Headquarters Office of the Division of
Industrial and Medical Nuclear Safety, the Environmental Survey and Site Assessment Program
of Oak Ridge Assoc.ated Universities conducted a confirmatory radiological survey of portions
of the Cabot Corporation Revere Plant Site during the period of July 22 through 26, 1991,
Areas surveyod were: (1) the Old Pit, (2) the Drum Storage Area, (3) a storage Area Behind
Buildings 4 and 5, and (4) the area surrounding the Warehouse. The survey included surface
scans, exposure ~*t  neasurements, and the determination of radionuclide concentrations in soil,

slag, sediment, and water.

The potential contaminants at the site were < onlirmed to be natural uranium and natural thorium;

the decay series of these radioactive materials were determined to be in secular equilibrium,

With two exceptions, concentrations of total uranium and total thorium in the soil samples were
well below the guideline values. Both of these exceptions represented samples obtained from
locations near areas where pieces of contaminated slag had been identified and the samples may
aiso have contained some small particles of slag. The average for all soil samples is well below
the guideline. Sediment samples also contained less than guideline levels, and the water sample
was in the range of typical background concentrations. Surface scans did not identify any areas
of elevated direct radiation on remaining walls of the former Blender Building. Average
exposure rates at 1 m above the surface satisfy the guideline of the NRC Branch Technical

Position,

Cabot Corporation Revere Plant-April 5, 1993 11



Gamma scans identified isolated pieces of contaminated slag on or near the surface and generally
elevated exposure rates in some areas. The licensee removed pieces of contaminated slag from
the surface, during the ESSAP survey; general area radiation levels were not significantly
reduced, however, indicating possible buried slag. Several small, shallow exploratory
excavations in the areas of generally elevated radiation confirmed the presence of additional slag
at about 1 m below the surface at the Old Pit, the Drum Storage Area, and the Buildings 4 and
5 Storage Area.

Although results of the ESSAP confirmatory radiological survey support the findings of the final
survey performed by Cabot Corporation and indicate that average surface activity soil
concentrations and ambient radiation levels satisfy the Nuclear Regulatory Commission
guidelines, discrete pieces of slag, containing uranium and thorium concentrations well above
soi! guidelines values, remain on and below the surface in those portions of the site surveyed.
It is also considered possible that similar conditions may exist at other locations on the Revere

Plant Site.

Cabot Corporstion Revere Plaat-April §, 1993
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TABLE 1

BACKGROUND RADIATION LEVELS AND
BASELINE URANIUM AND THORIUM CONCENTRATIONS IN SOIL
CABOT CORPORATION REVERE PLANT
REVERE, PENNSYLVANIA

Location® (distance Exposure Rate (uR/h) Concentration (pCl/g) I
from site) at 1 m above Surface Total U l Total Th I

| (4 Kmj 10 1.7 1.2

2 (2.1 Km) 5 3.1 1.3

3(2 Km) 6 1.9 1.6 o

4 (2.7 Km) 6 5.0 2.2

5 (1.1 Km) 8 42 1.6

6 (3.4 Km) 11 3.8 1.6 N

7 (1.2 Km) 11 2.1 1.8

8 (1.9 Km) 9 <4:.O 2.3 N

"Refer to Figure 7.
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RESULTS OF ANALYSES TO DETERMINE URANIUM AND THORIUM EQUILIBRIUM

CABOT CORPORATION REVERE PLANT
REVERE, PENNSYLVANIA

Iy

nad

5

Eo6 1

¢ [
t? ! Sample Concentration (pCi/g)
i“:, Radionuclide | - ey R H : . = o . . .
E | Background Seoil | Old Pit Seil | Drum Storage | 8ldg. 4&S Soil | Warehouse Slag* Drum Storage
b Location { Grid4ON,0 | Soil Grid 20N, ¢ | Grid 4N, 10E Neorth Corner Slag 7SN, 24E*
i == : = = — S L
i Thorium Series
-
4 -3 ™
Ac-228 | 06+02 | 3 + 0.3 1.3 + 1450 + 290 1061 + 7
B 1 1 o
i Pp212 | 06405 | 0+ ( + 1290 + 90 1034 + 3
: Bi-212 | <0.7 ! 09+ 04 ; 0.3 + 1160 + 380 | 650 + 13
——— - i p——— —— -
TI-208° | + 0.1 05 +0.1 | 474 + 55 | 41012
Uranium Series
¥ 1 e
Th-234 | +05 | 20+08 | N/D* N/D
I T ! | , :
Pu-234 m | 9.3 ' <11 | 9600 + 6500 110 + 80
Bi-214 | + 0.2 4+02 | 3 13600 + 290 75 + 3
Pb-214 5 + 0.1 13402 | 13300 + 260 | 5+ 3
t t
1J-235 +01 | 02x01 | 4 SO0+ 240 | 9.7+ 1.4
5 o T | : ;1

‘Non-standard geometry,;

data considered approximate.

*Concentrations of T1-208 are approximately 1/3 of other series nuclides, due to branching of decay modes of the T1-208 precursor, Bi-212.

Uncertainties represent the 95% confidence level, based only on counting statistics
‘Not determined; Th-234 analysis not dependable, due to interferences by gamma photons from the Th-232 sernies.



TABLE 3

SUMMARY OF URANIUM AND THORIUM CONCENTRATIONS
IN SYSTEMATIC SOIL SAMPLES
CABOT CORPORATION REVERE PLANT
REVERE, PENNSYLVANIA

Concentration (pCi/g) H
Figure Exposure Rate (gR/h)
Location Number at 1 m above Surface Total U Total Th
Qld Pit
208, 10W 3 11 0.3 2.5
0,0 3 L 39 2.5
0,20W 3 10 4.7 2.6
20N, 10E 3 11 4.2 2.6
20N, 0 . i 6 1.1 <0.6
,_‘?U N, 20 W 3 9 3.7 1.6
;;) N, 20 E 3 10 <4.8 24
40 N, O 3 11 4.5 2.7
| 40N, 20 W 3 11 2.9 [.1
40N, 40 W 3 9 1.9 2.5
Drum Storage Area
0,0 4 9 5.4 2.5
0,20E 4 9 5.0 2.7
0, 40 E R 9 <4.0 3.0
20N, 0 4 9 6.5 2.9
20N, 20E 4 7 <2.6 0.8
20N, 40 E 4 Rl 318 2.8
40N, 0 4 4 2.3 1.3
40N, 20 E 4 9 3.2 23
40N, 40 E 4 10 3.2 2.3
Cabet Corporation Revere Plant-April 5, 199) 23




TABLE 3 (Continued)

SUMMARY OF URANIUM AND THORIUM CONCENTRATIONS
IN SYSTEMATIC SOIL SAMPLES
CABOT CORPORATION REVERE PLANT
REVERE, PENNSYLVANIA

Concentration (pCi/g)

Labot Corporstion Revere Plaat-April 5, 1993

§
h
¥
k
' Exposure Rate (uR/h)
s _ai 1 m above Surface
l WM 4 9 1.9 1,3
' 60 N, 20 E 4 1 4.1 2.7
60 N, 40 E 4 10 4.2 2.9
l 80N, 0 E 4 9 1.8 1.5
I 80N, 20 E 4 10 5.7 2.3
l I 80 N, 40 E 4 10 <5.2 2.8
l Storage Area
0,0 5 9 4.3 2.5
l 0, 10 E 5 10 2.5 2.3
0,20E 5 10 13 15
 EEE 5 9 2.2 2.4
10N, 0 5 9 5.3 1.7
l 10N, 10 E 5 10 2.6 1.6
10N, 20 E 5 9 2.9 2.9
l ION, 30 E 5 9 3.9 4.7
20N, 0 5 9 2.5 2.6
l I 20N, 10E 5 9 2.1 2.6
' 20N, 20 E 5 9 4.7 3.2
| 20N.30E 5 9 & 43 3.2
¥
k
g




TABLE 3 (Continued)

SUMMARY OF URANIUM AND THORIUM CONCENTRATIONS
IN SYSTEMATIC SOIL SAMPLES
CABOT CORPORATION REVERE PLANT
REVERE, PENNSYLVANIA

3 Concentration (pCi/g)

attm above Surace | Tl U [ Towi
Buildings 4 & 3
Storage Area 5 9 33 2.9
30N, 0
30N, I0E 5 9 - . 2.6
30N, 20E 5 9 38 2.6
JON, J0E 5 9 3.9 ¥
40N, 0 5 10 4.4 3.2
40N, I0E h) 9 6.1 24
40N, 20E 5 9 3.7 2.9
40N, 30 E 5 9 <34 2.7

- - NTR——
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Location

SUMMARY Ol

FABLE 4

URANIUM AND THORIUM CONCENTRATIONS

IN SOIL SAMPLES

FROM AREAS OF ELEVATED DIRECT RADIATION
CABOT CORPORATION REVERE PLAN

AT SIS AR ST IR ARG

REVERE, PENNSYLVANIA

T R A RN AT I N AT IR 2 ST TR I L SCE 2%

‘ Figure

Numbers |

Iy
{
!

|

_at 1 m above Surface

Concentration (pCi/g)

g Total Th

Total U

U'(j f’l( {

f
Exposure Rate (uR/h) |
{
!

\‘\‘vu‘\,&,\ | ) | .‘ | 1.6
. PRTR— + “ T —— S — - v -- R VR S ——
30 N, 25 W | * | ; 1 A | ¢4
| |
I 36N, 24 W | 4 ) ) R ;
- . A A . A _— - sl
Drum Storage Area | |
44N. 3 | | 4 ( { $ ¢ | | § |
» ? e : + - {
| [ |
ON. 351 ' 4 ‘ ) i.1 | 1.4 !
| f
' : 4 y . - —
{ | ! |
N .Kq b } i | 3 % i § 1 l
= R e e T e e == "
Warehouse !
: |
SE Corner of ; f
Loading Dock | O i ) ! 21 | i5
v { | L - "
! |
N Comer of ; |
oading Dock® 6 f B i | QOOC i 2900°
" g1 4
0 TN, SR Y I DT e 2 zx b A R I R T AT AN R S I A TR T L I TR T S ST T e A RS T Y RS VR S R TTO
L}
AP i | 1O( MOTOCH
*Approximati i ) NO \ndard ¢« reometn

s

orporstion Revore Plasd- Aprid 3




TABLE §
SUMMARY OF URANIUM AND THORIUM CONCENTRATIONS
IN SUBSURFACE SAMPLES

CABOT CORPORATION REVERE PLANT
REVERE, PENNSYLVANIA

Concentration (pCi/g) I
Figure | Type'
Location Numbers Total U I Total Th I
Drum Storage Area

7SN, 1S E 4 S 4.7 2.4
75 N, 24 E 4 SG 20 33
7S N, 24 E 4 SG 160° 200°
Buildings 4 & §
Storage Area
1IN, 30 E 5 S 4.5 2.6
=h st ST R A

*S =Soil; SG=Slag.
*Approximation, due to non-standard counting geometry.
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TABLE 6

SUMMARY OF URANIUM AND THORIUM CONCENTRATIONS
IN SEDIMENT SAMPLES
CABOT CORPORATION REVERE PLANT
REVERE, PENNSYLVANIA

B R e, T 'l raaawss _‘_,:.; = . ——
i f l Concentration (pCi/g)
|
|

Total U i Total Th

S ITIIT———————.
o s i

L Location

# 1 - 0ld Pit ! ; ‘ 3.0 2.1

|
| |
! - s A —— - r‘_. . o A ettt l,,. et e e ————————— _,T__.,An..‘. S —
i #2-0ld Pit & 3 : 0.3 | Sl
It- et ‘L . i - + - S S—— _;, e e e e s o]
I #3-0ld Pit 1 3 : 0.€ ; 1.8
f— R - ]. . o e o ’, M R ———.
i #4 - Old Pit | | ' 1.2 { 1.6
1 : - s ek - ' N—i
i #35 - Fire Water Pond | ! | 0.0 | 2.6
f ARArSuis el sl | RS, TSRS i eSO : S oo RS B 5
i " | |
t 0O Fire Water Pond l 8 | U.0 } 2.0
. AR TR A ST AT S S AR LSS A7 S A T i A P T S I DA S S T MU T TR R TR IR ST S P S ?;.‘.‘-T..L_j 1'_’;T.".;‘-T,:'.‘.‘.:7-'1‘,’».'.3.’72.2‘.‘_‘.’..’2.’.’!’«3{?32’&231
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APPENDIX A
MAJOR INSTRUMENTATION
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LABORATORY ANALYTICAL INSTRUMENTATION
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APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

Surface Scauns

4 " ¢ ’ 18 . . . . - \ 2 1T he 4 ¢ YT N 1T, 3 =9 by |
surface scans were performed by passing the probes slowly over the surface; the d
egen the probe and the surface was maintained at a minimum nominally about
I tion of elevated levels wasg hated on
AU10N Of gigvailcd 1ICYCLS was adxAl U
1 101§ nstrument ( YMOIr al10n Ol
Alphi proportional detector with ratemeter-scaler
‘
& vi UeleCior W ALCMELC W11
14 4 N',q’ N >'; ‘{ { | Y.‘ \‘ A " thll ' ,\\
Exposure Rate Measurements
Mes )" § Na X re rates were performed us a pressunzed ionization
i
D¢ ¢ \ {ats v siinyledd rnsrtal s rat netore \al iote
) Nall | o L Le n GELECL0rS, COUY U 10 DO ¢ TAiCITICLU Ndil 1 1) QCLCC
| " ! +d A N 1 $ N w— " lavual v | m tha "
oss-calibrated with the PIC on-site and a calibrati Irvée was deveioped mrom ine
{ t LS ! ¢ $ e . ry" \ Py s than . >y > 3 > \ b
1| rates 1o ¢ INaill i W ation detectors mea rements were then converted to exposure
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1
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Soll Sampling

A tinl \ W } past inla | 10y ‘Sl 5 TR
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} ‘ ' g

sediment Sampling
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Water Sampling
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ANALYTICAL PROCEDURES
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uncertainties, associated with sampling and measurement procedures, have not been propagated
into the data presented in this report,

CALIBRATION AND QUALITY ASSURANCE

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

following documents:

s Survey Procedures Manual, Revision 6 (February 1991)
. Laboratory Procedures Manual, Revision 6 (April 1991)
. Quality Assurance Manual, Revision 4 (April 1991)

The procedures contained in these manuals were developed to meet the requirements of
ANSI/ASME Nuclear Quality Assurance-1 (NQA-1) and DOE Order 5700.6B for Quality

Assurance and contain measures to assess processes during their performance.

Calibration of all field and laboratory instrumentation was based on standards/sources, traceable
to NIST, when such standards/sources were available. Portable alpha and beta survey
instruments, used for scanning surfaces for presence of residual activity, were calibrated using
Th-230 and Tc-99 standards, respectively. The gamma scanning detector was not calibrated for
detection efficiency, but response to a Co-60 gamma source was confirmed. Gamma scintiilation
detectors were also cross-calibrated against a pressurized ionization chamber (which was itself
calibrated for a wide range of gamma energies by the manufacturer) and then used for

measurement of gamma exposure rates at some site locations.
Quality control procedures include:
. Daily instrument background and check-source measurements te confirm that equipment

operation is within acceptabl2 statistical fluctuations.
. Participation in EPA and EML laboratory Quality Assurance Programs.
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Training and certification of all indiviJduals performing procedures

po— i Y Ap— and ae . ]
Periodic internal and exton..
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APPENDIX C

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

AND

GUIDELINES FOR RESIDUAL CONCENTRATIONS OF
THORIUM AND URANIUM WASTES IN SOIL




GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT
PRIOR TO RELEASE FOR UNRESTRICTED USE
OR TERMINATION OF LICENSES FOR BYPRODUCT, 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 unrestricied 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.

L.

2

The licensee shall make a reasonable effort to eliminate residual contamination,

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 reasonable effort must be made to minimize the contamination prior to use
of any covering.

The radioactivity on the interior surfaces of pipes, drain lines, or ductwork shall be
determined by making measurements at all 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 puiposes of
measurement, shall be presumed to be contaminated in excess of the limits.

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.

Cabot Corporstion Revere Plant- Apeil §, 1993 C-Z



3, 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. 205585, 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:

a. Identify the premises.
b. Show that reasonable effort has been made to eliminate residual contamination.

e. Describe the scope of the survey and general procedures followed.

l d. State the findings of the survey in units specified in i e instruction.

Following review of the report, the NRC will consider visiting the facilities to confirm
' the survey.
' Cabot Corporstion Revere Plapt-April §, 1953 C'3




TABLE 1
ACCEPTABLE SURFACE CONTAMINATION LEVELS

X . e
5 Nuclides* Average®™' Maximum®*' Removable®*'
g U-nat, U-235, U-238, and
5 associated decay products 5,000 dpm o/ 100 cm’ 15,000 dpm o/100 cm’ 1,000 dpm «/100 cm’
®  Transuranics, Ra-226, Ra-228,
[ Th230, Th28, Pa231,
3 Ac-227, 1-125, 1-129 100 dpm/100 cm’ 300 dpm/100 cm’ 20 dpm/ 100 cm’
§  Thonat, 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 (nuclides with

decay modes other than alpha

emission or spontaneous fission)

except Sr-90 and others noted above. 5,000 dpm 8+/100 cm’ 15,000 dpm 8+/100 cm’ 1,000 dpm 8v/100 cm’
2 *Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits established for alpha- and beta-

gamma-emitting nuciides should apply independently.

*As used in this table, dpm (disintegrations per minute) means the .. - 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 iess 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
appropriate instrument of known efficiency. When removable 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 | cm and 1.0 mrad/h at 1 cm, respectively, measured through not more than 7 milligrams per square
centimeter of total absorber.



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)
for various options

Material 1" 2’ 4¢

Natural Thorium (Th-232 + Th-228)
with daughters present and in
equilibrium 10 50 500

Natural Uranium (U-238 + U-234)
with daughters present and in

equilibrium 10 40 200
Depleted Uranium:

Soluble 35 100 - 1,000
Insoluble 35 300 -

Enriched Uranium;

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

‘Based on EPA cleanup standards which limit radiation to 1 mrad/yr to lung and 3 mrad/yr to bone
from ingestion and inhalation 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 level 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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