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1.0 EXECUTIVE SUMMARY

1.1 CONTRACT SCOPE

D An independent overcheck radiological survey of the Barnwell Nuclear Fuel
Processing (BNFP) Facility was conducted by a survey team from Rockwell Inter-

.

national under contract to Allied-General Nuclear Services (AGNS). The inde-
pendent survey was performed under extension of the contract to perform con-
sulting services. Tnat work is reported separately under the title " Consult-
ant's Final Report, Barnwell Nuclear Fuel Plant Decommissioning Project."

1.2 OBJECTIVES

The objectives of the survey were to (1) provide an independent radio-
logical characterization of the plant at the conclusion of the BNFP decommis-
sioning project. (2) perform survey activities such that the data obtained
would be representative of the plant's radiological status, and (3) provide an
analysis and report of the survey data.'

-
.

1.3 SURVEY CONCLUSIONS

Careful analysis of the entire data base has led to the conclusion that
only a very small amount of residual radioactive material is present in most,

areas of the BNFP Facility. Levels of transferable material were found to be
very low; nearly every measurement (>95%) was found to be below the guidelines
set forth by the Nuclear Regulatory Commission (NRC) for the unrestricted
release of facilities.

1.4 SURVEY ACTIVITIES AND RESULTS
-

| The first part of the survey was performed in mid-November and the second
1

*

part in early December. The first survey was designed to be a comprehensive
j statistical sampling of accessible plant surfaces and also to emphasize those
'

areas / items that experience has shown to be most likely to show residual

-
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i

material. Thus, the approach was both statistical and biased towards conser-
2 '

{
vatism. The statistical survey employed 1-m areas throughout the f acility.

| sited in a random-biased fashion. These were outlined with paint for future ,

identification, and instrument readings were made for alpha, beta, and gamma<

radiations. Smears were also obtained from the survey areas and measured for' ,

! transferable alpha and beta activity. The biased survey (summarized as maxi-

mum beta in Table 1) searched for and measured localized areas found to have _
,

the greatest amounts of residual material present. Total beta and removable

! alpha and beta were measured for these points. Results of the biased survey
,

subsequently were used to identify locations for further cleanup or fixation
of the residual material.,

The Rockwell survey team surveyed accessible surfaces. The interiors of
piping, processing systems, and sealed glove boxes were not included in this

,

i survey. The interior surfaces were, however, cleaned, and data on this effort
are available from the BNFP staff.

,

'
!

'The area with the largest quantity of residual radioactive material is
the Hot and Cold Laboratory Area, located in the Separations Building. The'

'material that remains in this area is located in sealed glove boxes specifi-
cally desigr.ed to contain radioactive material. ,

I

: 1
The small quantities of material that remain in other areas have resisted

! cleanup efforts, and the survey indicates that no significant migration nas 'l -
I '

) occurred. Even so, this residue has in most cases been further fixed in place
by the application of a cot.t of paint. . ,

t

.\
Survey d2ta tre prssented both graphically and tabularly. The radiologi-

| cal conditions existing at the BNFP after completion of the decommissioning fc
project are sumarized in the following table, which shows the November survey |
results. The subsequent survey activity focused on locations that had '

,

' received further cleaning or fixation of the residual material. Those later ;'
' results are given in Table 3, which is presented in Section 6.0. ;

f|
|

Documentation of equipment, calibration procedures, survey procedures.
|{ and analytical procedures is also provided in the report.

1
:

!
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TABLE 1 g ,

SUMMARY OF NOVEMBER ~5IIRVEY RESULTS;

f .

! . Number of
'

; Values'. - - ,
,

Average ,- Maximum j. - Greater _.

Number Value Value Reference, .Than-;

Type of of (donV - (opm/ Reg. Guide Reg. Guide;

2 2
|' Location Survey Values 100 cm ) 100 cm ) 1.86 Valtie 1.86 L imit , _ .

1

l' Uranium Total alpha 155 63 1,599 5,000 0
!- Hexafluoride Total beta 155 2,130 139,767 5;000 - 1 7 -

'

; Facility Removable alpha 194 38 743 1,000 0 s-

| Removable beta 194 166 3,670 1,000 10

) Gamma (uR/hl 155 5 400 N/A
''

b
-, ,

| Maximum beta 38 337,419 1,382,000 ' 1A,1 '.
1 Subtotal 891

'

17
j,

.

-

Separations Total alpha 227 274 17,707 5,000 t
Facility Total beta 227 1,108 43,631 5,000 9

}, Removable alpha 280 14 487 1,000 0
'

Removable beta 280 55 2,442 1,000 - 4 -

Gamma (uR/h)b 227 16 280 N/A
Maximum beta 30 25,889 165,488 ; N./ A.

.

f Subtotal 1,271
~

._15 _ . _

; _ - . ,

! WTEG and Total alpha 19 11 20 5,000 0
; Utility Bldg Total beta 19 1,313 4.873 5,000 0
t Removable alpha 19 19 332 1,000 0

Removable beta 19 72 1,217 1,000 1 - ,
,

l| Subtotal 76 1
[!,

; Misc Total alpha 33 7 24 5,000 0

} Buildings Total beta 33 462 1,165 5,000 0 -

1 L Renovable alpha 13 0 3 1,000 0 i

! Removable beta 13 10 30 1,000 ,10;
'

; Subtotal 92 'O
t -

i Total 2,330 33 s,
i

! " Regulatory Guide 1.86 acceptable surface contamination levels are shown only
! to provide perspectica. They do not strictly apply to the BNFP decom.nission _

ing project objec.tives, nor have they been adopted by the State of South '

--1

I Carolina.
^

-

! Maximum beta values are presented only to summarize the total surface .# .

I activity. Th*se u lues came from a biased search for maxir.um residual mate-
rial and resulted a subsequent cleanup or immobilization of material at these ,

'locations. .

,
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2.0 INTRODUCTION

! 2.1 PURPOSE

|

The purpose of this report is to document the radiological overview sur-
vey performed by Rockwell International's Energy Systems Group (ESG) at the

.' Allied-General Nuclear Services (AGNS) Barnwell Nuclear Fuel Processing Facil-
ity (BNFP) located near Barnwell, South Carolina, during November and December

~ ~ ~ ~ ~ ~~

of 1983. These data are to be used to correlate with data obtained by BNFP
personnel and to support the efforts to amend the State of South Carolina

'
Radioactive Materials License to obtain a " Possession Only" license.

2.2 OVERVIEW

i

!
Rockwell conducted two radiological surveys at the BNFP Facility. The

', first survey, conducted by Mr. D. L. Speed and Ms. F. E. Begley of Rockwell
'

and Mr. J. G. Ward, was made between 8 and 19 November 1983. This survey

required approximately 240 man-hours to complete. One result of th.is survey,

was the discovery of several areas where fixed residual material was in excess

of the limits set forth in NRC Regulatory Guide 1.86.

i The second survey was conductea by the same personnel between 6 and
'

10 December 1983. This second survey was condLeted to include areas not mea-'

| sured on the first trip and to resurvey areas that had been identified as hav-

ing removable activity present. This survey effort consumed approximately
72 man-hours.;

i Much of the information presented in this report concerning the descrip-
~

tion of buildings on the site and their radiological history prior to the
- decontamination effort was supplied by the staff at BNFP.

The ESG survey team surveyed accessible surfaces of the plant and did not
examine the interior surfaces of piping, of processing systems, or of sealed
glove boxes.

ESG-83-48
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Although comparisons are drawn in this report to the criteria set forin
in Regulatory Guide 1.85 published by the NRC in June 1974, those criteria are
for release for unr.estricted use and hence are conservative when applied to a
Possession Only license request. They are used as a comparison to show nthe
overall acceptability of this facility in relation to these stringent guide- ;

'

lines. Regulatory Guide 1.86 is reproduced in Appendix B for the convenience
of the reader. 1

i
)

>

l

'I ,

I
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3.0 DESCRIPTION OF MAJOR SITE FACILITIES

i

3.1 SEPARATIONS FACILITY |
i,

I This massive cast-concrete building contains the hot cells and associated

[ chemical processing systems that were to be used for the separation of spent
i ~ nuclear fuel. However, no spent fuel was introduced into either this build-

j ing or any of its associated process systems. The residual material that is
' present is a result of functional testing of the chemical process system with

normal uranium. BNFP personnel have cleaned the interior of the chemical
process system by flushing with the appropriate solvents and cleaning agents
where applicable.

,

3.2 HOT AND COLD LABORATORY AREA
,

'

| This two-story structure is an integral, but separate, part of the Sepa-
! rations Building. There are laboratories on both sides of' two long halls (one

on each of two levels) that run the length of the structure. There are many

)' hoods and glove boxes, some of which were sealed and, as such, were inaccess-
ible to the Rockwell survey team. On the first floor there are two multilevel

{ rooms known as the Alpha Lab and the Engineering Lab. The Alpha Lab has three

|- large glove boxes, which were sealed and inaccessible. The Engineering Lab
j has been entirely stripped of its previous' equipment,
i
r

f_ In the Hot and Cold Laboratory Area, unencapsulated transuranic radio-
active materials had been used dn gram quantities. These isotopes included

Pu-239, Am-241, and Np-237. Tracer amounts of fission products had also been

{ used.
;

'

3.3 URANIUM HEXAFLUORIDE (UF-6) FACILITY
;

!

I- This eight-story structure was designed to accept uranium nitrate from
the separations facility and convert it'into uranium hexafluoride. Equipment

- ESG-03-48
.
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,

in this structure includes chemical process equipment that had been affected,

by testing of the equipment with normal uranium.
._

i :

3 .4 URANIUM HEXAFLUORIDE (UF-6) FACILITY SUPPORT STRUCTURES

I
Two areas near the UF-6 Facility are described here as the Waste Treat-

ment Area and the Tank Farm Area. These areas are considered separately from 1,

the UF-6 Facility because of their higher level of residual uranium and
because they have no walls and are much more accessible than the rest of the ]
UF-6 structure. These areas received uranium solutions during the. testing and !

cleanup phases of BNFP operations.
-

3.5 MISCELLANEOUS BUILDINGS
i

i
1) Fuel Receiving and Storage Station (FRSS) -- No radioactive

materials were usea or storeo in this facility: It is an )
integral part of the Separations Facility. I;

'
;

; 2) Waste Tank Equipment Gallery (WTEG) -- This building received
contaminated liquia waste from tne Separations Facility.

"

3) Emergency Utility Area -- This building housed the final (third
stage) HEPA filters, associated blowers, air compression sys-
tem, and emergency electric generators.

1

4) Radwaste Concentration Area -- Liquid radioactive waste was
|evaporated in this area. Radioactive materials were present in .3this area.

3.G SUPPORT AREAS
.

1) Maintenance Building -- No radioactive materials were used or
stored in this building; three confirmatory measurements were
made.

2) Warehouse'-- Although no radioactive materials were used in
this building, some were stored here,

i

3) Model Building -- No radioactive materials were used or stored
in this building.

J
,

ESG-83-48 i
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|

4) Security Building (main guardhouse) -- No radioactive materials )were used or stored in this building.
..

5) Administration Building -- No radioactive materials were used;

or stored in this building.
'

.

# +

9

)
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f

1
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4.0 DECONTAMINATION EFFORTS

4.1 BEFORE NOVEMBER 1983

Before the ESG survey team's first visit. AGNS personnel were actively'

engaged in an effort to decontaminate the plant facility. The interior
I surf aces of process equipment were flushed with solvents and cleaning solu-

tions until testing showed a low level of residual radioactive material. Many

pieces of equipment that would have been difficult to clean were shipped off-
site for disposal as radioactive waste or sold to a licensed user.

4.2 AFTER NOVEMBER 1983

t

As shown in Section 6.0, a small amount of residual radioactivity was

detected in the November 1983 survey effort. Additionally, the first floor of

the UF-G Facility, the UF-6 Tank Farm, and the UF-6 Waste Processing Area were
still undergoing cleanup and hence were not fully surveyed. Residual material

'

from a spill was noted on one vertical column in the UF-S Facility. These

areas were cleaned and then painted to fix in place any residual material.*,

The sumps in the UF-6 tank farm area had been cleaned with acid and filled

with sand by the December 1983 survey. All areas identified in the Sepa-

rations Facility in the November survey were cleaned..

I

.

!'

*For further information regarding the cleanup activities, the reader may
refer to AGNS documents and to the " Consultant's Final Report for the Barnwell
Nuclear Fuel Plant Decommissioning Project" by Rockwell.

1 .
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5.0 SURVEY SCOPE AND PROCEDURES

5.1 SURVEY SCOPE

The scope of this survey was to perform radiological surveys for average
total' alpha and beta contamination and removable alpha and beta contamintion

.

and to perform gamma radiation measurements on a representative portion of the
BNFP site. Statistical sampling was used because of the scope of the project
and its proven usefulness in describing site conditions. Areas were chosen'

for survey on the 3 asis of the likelihood of contamination. For instance, the

Laboratory Area received the highest frequency of sampling, followed by the
Separations Facility and UF-6 Facility (approximately 2% of floor area),
miscellaneous f acilities (approximately 1% of floor area), and Support Areas,

(<1% of floor area). With the exception of the Laboratory Area and hot spots
in the Separations and UF-6 Facilities, measurements were made only on floor
surfaces. This is the appropriate method for the desired sampling, since our

experience has shown the floor to be most representative of the radiologi, cal
I conditions of an industrial facility. 'No data were obtained from the interior
'

of any process equipment, the interior of drain systems, or the interior of

any of the sealed glove boxes.

; 5.2 SURVEY EQUIPMENT
,

%

5.2.1 Instrumentation

Instruments used for radiological inspection consisted of field survey
instruments, portable scaler counting systems, and nonportable laboratory-
grade automatic smear counting systems (located at Rockwell International in
Canoga Park, California).

&

ESG-83-48 -
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5.2.2 Identification
i

Each radiological instrument is identified by an ESG property number or
metrology number for traceability of calibration and results. For separable

devices, such as a scaler and detector probe, a metrology number is assigned
to each probe.

'
,

.

:

5.2.3 Field Instruments '
e

Field instruments were used for average total (fixed and removable radio-
,

) isotopes) and hot spot measurements. The types of field instruments used for
,

| the survey of the BNFP Facility are discussed below, f

i 5.2.3.1. Technical Associates Model FS-8 Automatic Recycling Scaler '

The Technical Associates FS-8 is a five decade scaler that can be used
with a wide variety of radiation detectors. Provisions are made for using

,

preset time of 0.1 to 9999.9 s or preset counts in the range of 1 to 99999. :

| High voltage is adjustable by a locking ten-turn potentiometer located on the
front panel. The FS-8 also has an adjustable audible and visual alarm and an

audible count rate indication. Both a low-battery indicator and a count-4

overflow indicator are provided.
't

,

, .

*
This instrument was used with one of two probes described in the follow-

|
ing section to measure average total alpha and beta radiations.

i

1) Ludlum Model 43-5 Aloha Scintillation Probe -- This probe has
an active surface area of 63 cnF and a nominal efficiency of;

4 dpWcom. These detectors are sensitive only_.to. alpha _. pat . . . . _ .

ticles. These particles must have an energy of approximately
1.5 MeV at the window surface.

2) Ludlum Model 44-9 Geiger-Mueller Pancake Probe -- This probe is L
used for tne detection of beta particles anc has an active sur-

~

face area of 20 cm2 Nominal efficiency is 10 dpW com. ,

, Background will vary greatly with natural background radia- '|
| tion but should be in the range of 30 to 120 com. This '

| .L
l

|

| ESG-83-48
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detector will detect alpha particles with an energy greater
than 3 MeV. It will also detect gamma-emitting radionuclides
distributed within materials as a result of kinetic electrons
produced by gamma interactions within that material and/or the
material of the probe.

.

5.2.3.2 Ludlum Model 125 MicroR Meter

This instrument was used to detect gamma radiation above the energy of
60 kev. Thus, it cannot be used to detect the low-energy penetrating radia-
tions from plutonium. This instrument uses a 1-in. by 1-in. NaI(Tl) scintil-

lation crystal with photomultiplier tube. It is calibrated according to the
'

manufacturer's recommendations to cesium-137 gamma radiation. This meter has
j a scale of 0 to 3 uR/h and range-switched miltipliers of X1, X10 X100, and

'

X1000.

5.2.4 Laboratory Instruments
,

Laboratory instruments were used to measure removable radioactive mate-t .

'
rial (both alpha and beta measurements) obtained on disposable smear papers.4

Due to its size, this equipment remained in Canoga Park, California, at the
Rockwell International facility. Smears from the BNFP survey were analyzed at
the Rockwell f acility.

t

'

5.2.4.1 Nuclear Measurement Corporation Model ACS-77 Automatic Counting System
1

L _.

-

This system employs a 2-in.-diameter planchot transport system and a
2-in. 2-r geometry gas-flow proportional detector. This detector is operated
at. a voltage of 1600 to 1800 V. This is a windowed detector with a window

2thickness of 180 pg/cm . This enables the system to detect both alpha and
beta particles.

.
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Alpha and beta counts are automatically identified and separately indi-

cated. Counting time is selectable from 0.1 to 9999 min. The alpha effi-

ciency factor is nominally 3.3 dpm/com with a background of I com or less. |
The beta efficiency factor is nominally 3.2 dom /com with a background of
approximately 25 com.

-

5.2.5 Instrument Calibration 7
I

Maintenance and calibration of all battery-powered (field instruments) -

systems are performed on a quarterly basis by the Inspection and Test Depart- -

ment. Batteries may be replaced without recalibration. Laboratory instru- i

ments are serviced and calibrated semiannually. !
:
*

Daily qualification tests were performed by Radiation and Nuclear
Safety. Before an instrument was used, the calibration label was checked to

'

assure that the instrument was in current calibration.

5.2.6 Instrument Qualification 1'

;{Instruments were checked before their first use each day'. The check con-

sisted of a background reading and a reading obtained from a standard source ji

, and source-detector geometry. Those that indicated a significant change or |
1 .,,

were erratic or otherwise malfunctioning were repaired and recalibrated before ;;
1

-

' further use.

5.3 SURVEY PROCEDURES

5.3.1 Selection of Sampling Points
,

5.3.1.1 Partial Inspection

As the task of the ESG survey team was to provide an overview rather than
1

; a comprehensive radiological survey of the BNFP facility, a partial inspection
,

' plan was used. The aim was to provide a statistically significant number of

'

)
ESG-83-48 i
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survey points for each area that would represent a reasonable statistical
"a ulation." For Gaussian statistics, this number of samples (n) should be !i

| chosen so that n >20 for each population. Using this guidance, approximately

,

27 of the floor area of the facilities surveyed were sampled.

5.3.1.2 Siting
,,

Survey points were selected on a random-biased basis. Due to instrumen-
tation considerations and time constraints, it was decided to concentrate the

;

statistical sampling on the floor surfaces only. It has been our experience

! that the floor is the most appropriately conservative population to sample in
cases such as this. (Walls and ceilings tend to harbor less contamination,

than floors.) Sampling points were selected randomly, but biased by the
j expert judgement of the surveyors, so that many " suspicious" spots such as

obvious leaks from process equipment and areas of the floor that would be
difficult to clean on an ordinary basis were sampled. Survey points were also
sited in the traffic patterns to determine the occurrence and extent of track-

, .

ing of contamination.
-

.

i

5.3.2 Measurement Procedures

The following procedures were used to make the measurements discussed in:

l this document. These procedures have been employed by Rockwell and have
proven to be extremely effective for documentation for release for unre- -

| stricted use of facilities previously contaminated with radioactive mate-
'

rials. These procedures have been accepted by NRC for this purpose.
i

5.3.2.1 Average Total Alpha and Beta

! 1) Identify the spot to be surveyed.

| 2) Identify the area by painting an outline around a 1-m2 area.

ESG-83-40 ,
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.

3) With a portable scaler (Technical Associates FS-8 or equiv-
alent) set for a 5-min count time, use an alpha and a beta
probe set in a holding device to scan the marked area uni-

,

! formly. The audio indication should be on so that the surveyor
can detect any " hot spots." These hot spots are to be resur-'

veyed later.
,

4) Record the location and total count; for alpha and beta. !

5) The total count is converted to activity in dom /100 cm2 by: q
i

i Activity = [(C-B)/5][E(100/A)] . _

i

where C = total counts in 5 min
B = total background counts in 5 min ]

'

E = efficiency in dpm/com
i A = probe sensitive area.

5.3.2.2 Removable Aloha and Beta }

.

1) Identify 1-m2 area to be surveyed (after the total activity ,

measurement is made). j

i 2) Using a Whatman 540 filter paper (2.4-cm diameter), wipe a "Z"
pattern with legs approximately 6 in, long so as' to sample I

removable contamination from an area of approximately 100 cm2 I

3) Place smear paper in a properly labeled note card " book" for P

storage and transport, until ready for counting. - i

4) Count smear paper for radioactivity using a gas flow i

proportional counter (NMC Model ASC-77 or equivalent) for 5 min. |,
'

5) Record the location, total alpha count, and total beta count on
an H&S Analysis Report Form. |

, J

; 6) The total counts are converted to dpm/100 cm2 removable
surface activity by: ,

; . 1

Activity = [(C-B)/5]E ,

s

e
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,

where C = total counts in 5 min
B = total background counts in 5 min.

.

E = efficiency in dom /com.

5.3.2.3 Maximum Beta and Alpha

'

1) Survey suspect areas with a count rate meter, such as a Ludlum
Model 12 with an appropriate proba, to determine the location
of maximum reading.

I
2) Count the area of mcximum reading for 1 min using a portable'

scaler, as previously noted.

3) Record the location and total count on an H&S Analysis Report
Form and note as a " HOT SPOT".

4) The total count is converted to activity in dpm/100 cm2 by:

Activity = (C-B)[E(100/A)] ,

r where C = total counts in 1 min
f B = background counts in 1 min -

E = efficiency in dom / cpm

A = probe sensitive area.

( 5.3.2.4 Gamma Radiation Measurements

1) Locate the area to be measured.
-

2) If the area is a floor grid, hold the instrument (Ludlum Model
12S or equivalent) approxiaately 1 m from the floor surface and
scan the grid. Record the reading obtained *1 the center of
the grid and the maximum reading obtained, if applicable.

I 3) For other measurements, such as traps, glove boxes, and " hot
spots," record the average and maximum readings on the appro--

priate forms.

,

L
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6.0 SURVEY RESULTS

6.1 INTERPRETATION OF GRAPHICAL DATA

i
i; The large number of measurements produced by a survey of this sort can be

.

! presented in several ways. As a matter of record, a listing of each location

[[ and the associated radioactivity measurements is included as Appendix C.
'

Graphical presentations are shown in the figures in Section 6.3. These fig-
I

ures provide a convenient way of reviewing all the survey data from a particu-r
,

'

lar type of measurement in context with the full set of data and relative to

the applicable limit. The method of display chosen for the data is similar to

| the log-normal probability display frequently used for radiometric data, with

Ir
two exceptions: (1) the abcissa scale is in standard deviation units rather ;

]
than cumulative percent, and (2) a linear (rather than logarithmic) represen-

' tation has been used. This method allows presenting data that are distributed
I according to the familiar " bell-shaped" Gaussian curve as a straight line.

The closer to a straight line that the data points are, the better the fit of
a Gaussian distribution to the sample. Even for cases in which the actual
distribution is not Gaussian, this method provides a useful presentation. j

4
.

!'

j Survey data from truly clean areas, where there is no contamination, will |.

t show very low, but varying, amounts of racioactivity. This is because of the,

natural radioactivity in building materials and in the environment and because: -<,

i of the random (or statistical) action of the survey instruments. Data from
'

| such areas show a straight line of points, near the base line of the graph.

| Where some radioactive material is present, it will appear as data points that
i depart, more or less markedly, from the low-lying distribution of data from

| clean areas. This is shown quite clearly in Figure 3, for example. If a

j- small fraction of the area is contaminated, there will be proportionately few

|
contaminated data points. If the contaminated area is large. there will be
many. In these cases, the points will not fit the theo etical straight line.

| If most of the region in question is contaminated, the distribution will' be
i

v
,

+
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I

dominated by the contaminated data points, in a line of points generally
sloping from the lower left to the upper right, approximating a theoretical
straight line.. |

An area that shows detectable contamination may still be acceptable for l
I

release according to the regulations if the levels of contamination are low
. . _ . enough. Acceptable limits for unrestricted release of facilities.have been i

'

established by HRC (as shown in Appendix B) and by several Agreement States.
Clearly, all measured values must be less than the specified limits for an 3

area to be acceptable. In the figures, these limits are shown as horizontal I

lines marked in the margins by a black arrowhead. Review of the figures shows
}

that, in most cases, all data points lie below the limit. In some cases, for ;

instance Figure 6 nearly all of the points are above the limit. (These

measurements were made to show the highest readings that could be located.)

To promote the quantitative use of sampling inspection in radiological
'

surveys, the State of California has established a policy for the interpreta-
tion of survey data. All survey results must be below the appropriate limits !

Iand, in addition, the ' set of data, when interpreted statistically, must indi-
cate that there is less than a 10% risk of accepting a facility in which 10% ,

of the area is contaminated in excess of the limits. The mathematical methods I

used for this interpretation are explained in Appendix A. This test results
in a vertical line on each graph, marked by an "x" where it crosses the hori- |
zontal limit line. A theoretical straight line is calculated for each distri-
bution of data points; this shows as a line sloping more or less from the
lower left to the upper right. The " cleaner" an area is, the closer to the
horizontal this line will be. If this line passes below the "x", the survey |

'area is acceptable according to this set of well established statistical cri-
teria. (Any locations within the area that were measured to be contaminated *

1in excess of the limit would still need to be decontaminated to a level less
than the limit.)

t

,
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6.2 DISCUSSION OF SURVEY RESULTS

,

6.2.1 November Survey Results

The survey results obtained from the November 1983 survey point out the
following radiological conditions:

*

.

1) The vast majority (>95%) of the accessible areas of all of the
buildings on the BNFP site are free of radioactive contamina-
tion by the criteria set forth by the NRC in Regulatory
Guide 1.86 ( Appendix B) for unrestricted use.

,

2) There are some areas in the UF-6 Facility that are in excess of
release levels. These areas are relatively inaccessible, and
although there is transferable contamination present, survey
results show that there has been almost no migration and/or
tracking of this contamination.

3) Further decontamination efforts were identified for locations
in the first floor area of the UF-6 Facility, the associated
Waste Handling Area, and the UF-6 Tank Farm Area by application
of the Reg. Guide 1.86 criteria to justify release for unre-
stricted use,

,

4) The Fuel Receipt and Storage Area (FRSS) shows no evidence of
residual radioactive materials, which is consistent with AGNS
staff reports that there were no materials in this area.

5) The Separations Facility shows only minor areas of contamina-'

tion outside the hot cell areas. Once the massive doors are
secured, this material will be inaccessible.

6) The Hot and Cold Laboratory Area is the area of greatest poten-
tial for possible later migration of radioactive material. The
Rockwell survey team did not make measurements in any of the
sealed glove boxes that had contained transuranic materials.
The Alpha Lab's largest glove box, for example, has a filtra-
tion apparatus that contains sufficient residual material to

cause a noticeable gamma radiation reading on the outside of
the glove box.

.

7) At the time of our survey, there was some packaged radioactive
material stored in the warehouse. This material was properly
packaged for transport and did not represent a potential for
transferable contamination.

i
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; TABLE 2

SUMMARY OF NOVEMBER SURVEY RESULTS

Number of.

' Values
J Average Maximum Greater ia

Number Value Value Reference Than |
Type of of (dom / (dom / Reg. Guide Reg. Guide

2 2
Location Survey Values 100 cm ) 100 cm ) 1.86 Value 1.86 Limit

Uranium Total alpha 155 63 1,599 5,000 0
riexafluoride Total beta 155 2 , 13 0 139,767 5,000 7'

Facility Removable alpha 194 38 743 1,000 0

Removable beta 194 16 6 3,870 1,000 10 l

Gamma (uR/h)b 155 5 400 N/A
Maximum beta 38 337,419 1,382,000 N/A

'

Subtotal 891 17,

Separations Total alpha 227 274 17,707 5,000 2
i Facility Total beta 227 1 , 10 8 43,631 5,000 9

Removable alpha 280 14 487 1,000 0.

Removable beta 280 55 2,442 1,000 4 '

Gamma (uR/h)b 227 16 280 N/ Ai

Maximum beta 30 25,839 165,438 N/A

Subtotal 1,271 15 :
; I

WTEG and Total alpha 19 11 20 5,000 0

i Utility B1dg Total beta 19 1,3 13 4.873 5,000 0
Removable alpha 19 19 332 1,000 0
Removable beta 19 72 1,2 17 1,000 J.

j

j Subtotal 76 1 t

Misc Total alpha 33 7 24 5,000 0
't

Buildings Total beta 33 462 1, 165 5,000 0

f,- - - - - Removable alpha 13 0 3 1,000 0
Removable beta 13 10 30 1,000 0'

Subtotal 92 0 t

Total 2.330 33 I'
:

aRegulatory Guide 1.86 acceptable surface contamination levels are shown only 1

to provide perspective. They do not strictly apply to the BNFP decommission- j

ing project objectives, nor have they been adocted by the State of South
Carolina. '

b
| Maximum beta values are presented only to summarize the total surf ace
' activity. These values came from a biased search for maximum residual mate-

rial and resulted in subsequent cleanup or immobilization of material at these
locations. !

,
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8) The remaining facilities had no detectable contamination by
radioactive materials.

.

I' 6.2.2 December Survey Results
i

The second part of the survey effort, conducted between 7 and 9 December,
had two purposes: (1) to survey the portions of the facility not covered in

,

,

the first effort (UF-6, first floor. UF-6 Tank Farm and Waste Handling Area,
and the Liquid Waste Concentration Area) and (2) to confirm the efficacy of
the cleanup of areas.previously identified as containing residual radioactive

,

' materials.

The first task in this effort uncovered nothing unusual. Several areas
had fixed radioactive materials present, but no transferable materials.

The second task revealed that the effort made to remove or fix thp mate-
rial in place had been quite successful. Only one hood (in the Cold Chemistry
Laboratory in the Separations Building) showed transferable beta contamination

i
; in excess of the release limits. AGNS staff planned to clean this hood after

the departure of the Rockwell survey team. No transferable alpha contamina-
i tion was found.

The graphical representation of the data for the December survey appears

;, to show much higher average values. This is entirely due to the concentration
of effort on measuring areas previously found to harbor residual radioactive'

j materials.

,
.

The measurements made during the December 1983 survey are summarized in;

Table 3.

6.3 GRAPHICAL REPRESENTATION OF SURVEY DATA;

L
l The results from the November 1983 survey are given 'in Figures 1 through
i

22. The results from the December 1983 survey are given in Figures 23 through
30.

.

.

:
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t-

i
SUMNRRY OF DECEMBER SURVEY RESULTS

*

Number
of i

'

Average Maximum Values
Number Value Value Greater Than

! Type of of (dom / (dom / Reg. Guide
2 2Location Survey Values 100 cm ) 100 cm ) 1,86 Limits

.

Uranium Total alpha 57 265 3,016 0
Hexafluoride Total beta 57 18,629 200,036 IS
Facility Removable aloha 63 2 33 0

I Removable beta 63 28 13 2 0
Maximum alpha 15 1,110 4,431 0.

Maximum beta 34 326,593 1,600,000 21

: Subtotal 289 39 ,
i I

''

Separations Total alpha 0 0 0 0.

'' Facility Total beta 0 0 0 0
Removable alpha 22 39 508 0
Removable beta 22 252 3,894 4
Maximum beta 30 25,889 165,488 13 '

Subtotal 74 17 '

Total 363 56;

i
'

!

i . .

1

{ }
,

e

:

i.
!:

!.

: i;

,

[

'

|l<
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! 7.0 CONCLUSIONS

The BNFP facility was surveyed to determine the radiological conditions
existing before shutdown. The vast majority of the facility was found to have

1

i significantly less radioactive material present than allowable under NRC
i

guidelines for unrestricted release.
t

Fixed radioactive materials in excess of the release guidelines were
,

j found in the following localized areas: (1) Separations Building (primarily
in the process cells and sampling cells, which are now sealed); (2) Vranium
Hexafluoride Facility, including the Tank Farm and Waste Treatment Area (now

r

| fixed in place with paint); (3) Liquid Radioactive Waste Concentration Area
,

I (fixed in a cement matrix); and (4) the Hot and Cold Laboratory Area located
in the Separations Building, where residual materials are sealed within the
systems.

1

Removable beta contamination in excess of release guidelines was found in
one hood in the laboratory area (Cold Lab), as previously stated. No remov-
able alpha activity was associated with this location. This hood was sched-

uled for cleaning after the ESG survey team's departure.
,

i

Tnere is a small amount of residual radioactive material present in the,

sealed glove boxes in the Hot and Cold Laboratory. Survey results on these

glove boxes are available from the AGNS staff. Essentially none of the radio-

_

active material present on this site could reasonably be expected to migrate
into the environment in the near term (5 to 10 yr). This material has new
been located and quantified so that a surveillance program can easily note
changes in the levels present during the storage period.

|
L

;

|~
{
!

ESG-83-48

57

| '
i

. - --- - .. .,



*
._

1

8.0 REFERENCES

1. " Guidelines for Decontamination of Facilities and Equipment Prior to
Release for Unrestricted Use or Termination of Licenses for Byproduct,
Source, or Special Nuclear Material," U.S. Nuclear,Regulatcry Commission,,

i November 1976

2. Rockwell Energy Systems Group Technical Document N505SRR000004, Revi-
' sion B, " Radiological Inspection for Release for Unrestricted Use -

Frankford Arsenal," R. J. Tuttle

r 3. Rockwell Energy Systems Group Technical Document N065ACR63012. " Final
Radiological Survey of ATR Fuel Fabrication and Support Areas,"'

F. C. Schrag December 1982
'

4. Rockwell Energy Systems Group Technical Document N065SRR206006 - Draf t,
' " Radiation Survey for Phase III Release for Unrestricted Use of ESG Head-

quarters, Building 001," R. J. Tuttle, November 1983

$ 5. Allied-General Nuclear Services, Barnwell Nuclear Fuel Plant Decommis-
sioning Plan - Revision 1, BNFP Staff October 1983

1

i
.

.

( -
t

!

:

i

!
b+

1

.

%

0089Y/ljm

ESG-83-48

59

,

y. ._., - _ . _ _ . _ _ _ _ __ _. ,, __ _ _ . , , ,,.,._y _ , - ,, . _



-

.

.

-.

:

r
,

i

. _ .

.-

!
,

,

!

APPENDIX Ar
i

I METHOD OF STATISTICAL ANALYSIS.

i
s

T

.
.

4

h

9

4

6

9

f

b

4,.

.

*

O

|

!
*

l

|

"



. _ _ . _ . _ . _ . . - __ __ _ _ . __ _. __ _

. . . -.

:

:

APPENDIX A

|
'! METHOD OF STATISTICAL ANALYSIS

[ The purpose of statistical analysis is to convert a large amount of data
'

into a manageable amount of understandable information. This process can
' involve a variety of mathematical techniques, the simplest being the determi-

nation of an average (or mean) value for a given set of data. This simple+

j determination is improved upon by also calculating the standard deviation of

|! the data about the mean, which gives an estimate of the variability of the
!

data. In many cases, this variability represents variations both in the

f characteristics being measured (say, average alpha activity in 1 m ) and in2

the measurement (due to random fluctuations in the detector count rate and
F

background).

1

[ The significance of these quantities (mean and standard deviation)
~

|' depends upon-the distribution assumed for the data. Sometimes there is a -

'

[ ~ theoretically known distribution for a particular measurement process, such as
! the binominal or the Poisson distribution for counting radioactivity. These

distributions are relatively well approximated by the Gaussian, or normal,
distribution. In fact, the Gaussian distribution approximates the distri-,

bution of many different kinds of measurements and for simplicity is generally,

assumed to be the proper distribution. The Gaussian distribution is fre-,
,

quently seen in the form of a " bell"-shaped curve, with most values occurring;

near the mean value, and fewer and fewer values existing at increasing dis-
~

tance from the mean, both greater than and less than the mean,
i

*l However, it is difficult to derive this bell-shaped curve from experi-
mental data, unless the data are specifically selected to demonstrate the

L curve, and deviations from the distribution are difficult to see. A better
version is the so-called " cumulative probabilitj function," which forms an
"S"-shaped curve when plotted in the usual manner. This can be further
improved by adjusting the abcissa (the "X"- values on an X-Y graph) so that

.
the S curve becomes a straight line. This is a standard statistical technique

!
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and is the basis for special graph paper used for probability analysis of
data. The parameters of the Gaussian distribution (the mean and standard

deviation) are determined by the usual calculational methods:

- i
mean = X =

N -,
i

Z(Xj - X)

standarddeviation=S=}
*N-1

,

i
where X$ represents the individual data values, and N is the number of
points.

This method is the basis for the figures presented earlier in this ]
report, where. the neasured values are plotted against the distance from the I

i mean value, using the standard deviation of the assumed Gaussian distribution
as the unit. !

Where the data are not well represented by a Gaussian distribution.(and
this is true in most of the cases), the departure is readily apparent: the
data points do not lie along the straight line representing the Gaussian. In

*

most cases, this dec'trture takes a single typical form. Much of the dau ~

forms a nearly horizontal straight line with the balance forming another |,

1

nearly straight, steeply sloping line.

1

| This can usually be interpreted as showing a large number of uncontami-
nated locations where the variability is due to random fluctuations in theI

measurements themselves, with the balance being locations that have more or
less significant residual radioactivity.,

4

)

1
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In the present report, this analysis has been extended to provide a sam-
pling inspection test, as well. This uses a standard quality control tech- ,

,

i nique called inspection by variables, in which the distribution 'of measured
values is used to predict the probability that other, unmeasured values would

f exceed a specified limit. The standard test method requires calculating the
'

mean (i) and the standard deviation (s). Then, depending upon values chosen

,i for certain parameters that affect the performance of the test in accepting
bad lots or rejecting good lots, the necessary number of samples is determined'

and a multiplier, k, is computed so that the inequalityr

1
.

X + ks < L ,

where L is the acceptance limit, represents an acceptable lot. In the present,

I application, the term " lot" applies to a major facility, such as the UF-6t

Building or the Separations Building.

[
The parameters used in this test are those recommended by the State of

[ California, Radiologic Health Section, for release of a facility for unre-
stricted use. These are the so-called " consumer's risk" (or B) and the " lot-
tolerance percent defective" (LTPD). The values recommended for these are

B = 0.1 and LTPD = 10%. This means that, if a lot Just panes the acceptance'

; test, there is one chance in ten (0.1) that 10% of the total number of loca-

E tions in the facility sampled would have residual radioactivity exceeding the
limit.

-

The usual manner of applying this inspection test is to use tables giving,

[ values of the sample size (N) and multiplier (k) for the selected values of B
and LTPD. In the present application, the number of measured values (N) in

[ each lot was used to compute k, and this value was used to calculate ! + ks.
'

The computation of k is somewhat complicated, but once programmed for the
computer as part of the data analysis program, the complication is no obstacle
to its use:

.

m,
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K2+ K ab-

k=
,

?

Kg -

with a = 1 g , 3) |

.
3

2 |

and b = Kf
K

|

The value of K is that for the variable of a Gaussian distribution
2

corresponding to the LTPD value, and the value of K is that for theg
Gaussian variable corresponding to B. In this case, both these values are

1.282.

Inasmuch as the limit for gamma exposure rate is not well defined and is ]
~

very sensitive to the great variation in environmental. radiation, this com- I

plete analysis was not applied to the gamma measurements. Insteaa, the values
!

were plotted against an assumed log-Gaussian (log-normal) distribution and the J
-

test was not calculated. In each case, the significantly high readings' can be
~

judged by looking at the plot.

I
I
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APPENDIX B
j. #'# June 1974

[%l ik535. Yb RY GUIDE |
'

<

o, DIRECTORATE OF REGUl.AT0F:Y STANDARDSg

!

REGULATORY GUIDE 1.E6
?

TERMINATION OF OFERATING LICENSES
FOR NUCLEAR 1 REACTORS

i

A. INTRODUOTION A licensee having a possessionen!y beense mus
retain, wnh the Pan 50 license, authonzation for special,

Section 50.51, " Duration of license, renewal," of 10 nuclear matenal (10 CFR Part 70, "Special Nuclear
CFR Part 50, "LicensiN of Production and Utilization Material"), byproduct material (10 CFR Part 30. " Rules
Facihties," requires that each beense to operate a of General Applicabihty to Licensmg of Byproduct
production and utilization facility be issued for a Matenal"), and source material (10 CFR Part 40,
specified duration. Upon exp: ration of the specified " Licensing of Source Matenal"), until the fuel,' radio-
period, the license may be either renewed or termmated active components, and sources are removed frem the
by the Commission. Sectior. 50.S2, " Applications for facility. Appropnate administrative controls and inflity
termination oflicenses," spec:fies the requirements that requirements are imposed by the Pan 50 license and the

! must be satisfied to termmate an operating license, technical specifications to assure that proper wrveillance
including the requirement that the dismantlement of the is performed and that the reactor facility is maintamed
facility and disposal of the component parts not be in a safe condition and not operated.,

ininucal to the common defense and secunty or to the
health and safety of the public. This guide describes A possession-only license. permits various options and
methods and procedures considered acceptable by the procedures for decommissioning. such as mothbalhng.

. Regulatory staff for the termination of operating entombment, or dismantimg. The requirements imposed
| licenses for nuclear reactors 7he Advis7ty Committee depend on the option selected.'

on Reactor Safegua.ds has been consulted conceming
this guide and has concurred m the regulatory position. Section 50.82 provides that the licensee may dis-

mantle and dispose of the component parts of a nuclear
B. DISCUSSION reactor in accordance with exhtmg regulations. For

research reactors and entica! facilities, this has usually
When a licensee decides to. tem.inate his nuclear meant the disassembly of a reactor and its shipment,

reactor operating license. he may, as a first step in the offsite, sometimes to another appropriately licensed
- process, request that his operstmg license be amended to organization for further use. The ste from which a

restrict him to possess but nc: operate the facility. The reactor has been removed must be decontaminated, as
'

advantage to the licensee of converting to such a necessary, and inspected by the Commsion to deter-
possession-only license is reduced surveillance require. mine whether unrestricted access can be approved. In'

ments in that periodic surveillance of equipment im- the case of nuclear power reactors. dismantling has
portant to the safety of reactor operation is no longer usually been accomplished by snipping fuel offsite,,

required. Once this possen@ only license is isstied, making the reactor inoperable, and disposing of some of,

reactor operation is v *erdited. Other activities the radioactive components.
related to cessatior e or stiom such as unloading faff
from the reae' b h pa. g it to storage (either onsite Radicactive components may be either shipped off-
of offsite) m e b m . a site for burial at an authorized burial ground or secured

.

I
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on the site. Those radioactive matenals remainir:g on the Guids and waste sheu'd be remced from the site.
site mn<t be imlater! f om the pubiie b) [hysical barners Adequate radiation mmitoring. enconmental surveil.

nther means to prevent publi, accett to hazardous lance, and appropriate security procedures should beor

tes of 'ntliasmn. Suncillance is necessan to assure the established under a possession only beense to ensure that
long term mtepit) of the harners. The amount of the health and safety of the public is noi endangered.
et" n icquned depend < upon (t i the potenttalma

hun t to il:. l .. J an i vien ef the pubhe Irom b. In-Place Entombment. In place entombment con-
i.nha. ine 'n e:.d rmun. q. on the site and (3 the sists of scahng all the remaining h:ghly radioactive or
miegnty of the physical Nuners. Before areas may be contaminated components (e.g., the pressure vessel and
released for unrestricted use. they must have been reactor internals) within a structure integral with the
decontammated or the radioactivity must have decayed biological shield after hanng all fue: assemblies, radio-
fo less than prescribed limits (Table t). active Onds and wastes, and ce tain selected com.

ponents shipped offsite. The structure should provide
The hazard associated with the retired facility is integrity over the period of time te which significant

evaluated by considering the amount and type of quantities (greater than Table I leseist of radioactivity
remaimng contamination. the degree of confinement of remain with the matenal in the entombment. An
the remainmg radioactive matenals the physical security appropnate and continuing surveillan:e program should
prnvided by the confinement. the suscepubibty to be established under a possession-only incense. '

release of radiation as a result of natural phenomena,
and the duration of required surveillance.

c. Removal .of Radioactive Components and Dis- ]mantling. All fuel assemblies, radioactive fluids and
C. REGULATORY POSITION waste, and other materials havmg a:tmties above ac-

,

cepted unrestricted activity levels Table il should be -

1. APPLICATION FOR A LICENSE TO POSSESS BUT removed from the site. The facility outer may then have
NOT OPERATE (POSSESSION-ONLY LICENSE) unrestricted use of the site with ne requirement for a

license. If the facility owner so desires, the remainder of
A request to amend an operating license to a the reactor facility may be dismantied and all vestiges

possession only license should be made to the Director removed and disposed of. I
of Licensing. U.S. Atomic Energy Commission. Washing- '
ton, D.C. 20545. The request should include the d. Conversion to a New Nuclear System or a Fossil
following information: Fuel System. This alternative. wiu:h applies only to

nuclear power planu, utilizes the existmg turbine system
a. A description of the current status of the facility. with a new steam supply system. The origmal nuclear

steam supply system should be separated from the
b. A description of measures that will be taken to electric generating system and disposed ofin accordance i

prevent criticality or reactivity changes and to minimize with one of the previous three retirement alternatives. I
releases of radioactivity from the facihty.

3. SURVEILLANCE AND SECURITY FOR THE RE.
c. Any proposed changes to the technical specinca- TIREMENT ALTERNATIVES WHOSE FINAL

tions that reDect the possession-only facility status and STATUS REQUIRES A POSSESSION ONLY
the necessary disassembly / retirement activities to be LICENSE
performed.

A facility which has been licensed under a posses-
d. A safety analysis of both the activities to be sion-only license may contam a siguficant amount of

accomplished and the proposed changes to the technical radioactivity in the form of activated and contaminated
specifications. hardware and structural matenals. Surveillanc'e and

,

commensurate security should be prended to assure that
e. An inventory of activated materials and their the public health and safety are not endangered.

location in the facility.

a. Physical security to prevent inadvertent exposure
2. ALTERNATIVES FOR REACTOR RETIREMENT of personnel should be provided by multiple locked

barriers. The presence of these barners should make it
Four attematives for retirement of nuclear reactor extremely difGcult for an unauthonzed person to gain ffacilities are considered acceptable by the Regulatory access to areas where radiation or contamination levels '

staff. These are: exceed those specified in Regulato7 Position C.4. To
prevent inadvertent exposure. radiauon areas above 5 ia. Mothballing, Mothballing of a nuclear reactor mR/hr, such as near the activated pnmary system of a ;facility consists of putting the facility in a state of power plant, should be appropnately marked and should

protective storage. In general, the facility may be left not be accessible except by cutting of welded closures or
intact except that all fuel assemblies and the redsoectiw the disassembly and removal of substantial structures

1.86 2
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and/or shielding matena!. Means suct: as a remote. (1) Environmental surveys.
readout mtrusion alarm system should be'prrmded to,

'

indicate 1o designated personnel when a physical barner (2) Facility radiation survep,
is penetrated. Security personnel that provide access
control to the facility may be used instead of the (3) Inspections of the physica! barriers, and
physical barriers and the intrusion alarm systems.

(4) Abnormaluccurrences.
b. The physical barriers to unauthorized entrance

into the facihty, e.g., fences. buildings, welded doors.
'

and access opemnFs. should be inspected at least 4. DECONTAMLNATION FOR RELEASE FOR UN.
! quarterly to assure that these barriers have not deterior- RESTRICTED USE

ated and that locks and locking apparatus are intact.

If it is desired to terminate a kense and to ehminate
r

c. A fa:ility radiation survey should be performed at any further surveillance requirtments.the facility should
j least quarterly to verify that no radioactive material is be sufficiently decontaminated to prevent risk to the

'

escapmc or being tr.insported thmugh the containment public health and safety. After the decontanunatmn is
1

[ b.arriers in the faciht). Samphng should be done along satisfactorily accomplished and the sue inspected by
{ the most probable path by which radioactive material the Commission, the Commission nuy a::!borize the

such as that stored in the inner containment regions bcense to be terminated and the facility abandoned er
!.

could be transported to the outer regions of the facility released for unrestricted use. The licensee should per.
and ultimately to the environs. form the decontamination usmg the following guide.

lines:
d. An emironmental radiation survey should be

; performed at least semiannually to verify that no a. The licensee should itake a reasonable effort to
| signficant amounts of radiation have been released to the eliminate residual contamination.'

emironment from the facihty. Snnples such as soil,
vegetation, and water should be Mer at locations for b. No coverms should be applied to radioacttve
which statistical data has been estabi:shed dunn; reactor surfaces of equipmeta or structures by pamt plating.or
operations. other covering matenal untilit is known that contamina.

tion levels (determined by a survey and documentedl are
e. A sue representative s*nould be deugnated to be below the limits specified in Table i in addition. a

responsible for centrolling authonzed access into and reasonable effort should be made (and documentedl to
*

*

movement within the facility. funhet minimize contamination prior to any sucht

covenng.
f. Administrative procedures should be established

for the notification and reportmg of abnorrns) occur. c. The radioactivity of the interior surfaces of pipes.
rences such as (1) the entrance of an unauthorized drain lines, or ductwork should be determined by

!.
person or persons into the facility and (2) a significant making measurements at all traps and other appropnate
change in the radiation or contamination levels in the access points, provided contamination at these locations

i L facility or the offsite environment. is likely to be representative of contammation on the
interior of the pipes, drain lines. cr ductwork. Surfaces

g. The following reports should be made: of premises, equipment, or scrap which are likely to bee

( contaminated but are of such size. construction, or
(11 An annual report to the Director of Licensing. location as to make the surface inaccessible for purposes

U.S. Atomic Energy Commission. Washington, D.C. of measurement should be assumed to be contaminated'

20545. describing the results of the environmental and in excess of the permissable radiation lirruts.
I faciluy radiation surveys, the status of the facility, and

an evaluation of the performance of security and d. Upon reouest, the Commission may authonze a
surveillance measures. heensee to relinquish possession or control of premises.

,

s ; equipment, or scrap hasing surfaces contaminated in
i (2) An abnormal occunence report to the Regula- excess of the limits specified. This may include, but is

tory Operations Regional Office by telephone within 24 not limited to. special circumstances such as the transfer
j hours of discovery of an abnormal occurrence. The of premises to another licensed organization that will ' ~ ~ ~

abnormal occurrence will also be reported in the annual continue to work with radioactive insterials. Requests
report described in the precedmg item. for such authorization should provide:

i

h. Records or logs relative to the following items (1) Detailed, specific information describing the
should be kept and retained until the license is termi. premises, equipment, scrap, and radioactive contami-,

nated, after which they may be stored with other plant nants and the nature, extent, and degree of residual
4

j reconis: surface contaminataan.

L

1.86 3 - --

ESG-83-48
'

67

-. - - - , . . _. -
_-.

_



.

|-

(2) A. detailed heahh and safety analysis mdi- or a change in the technical specifications should be
cating that the residual amounts of materials on surface reviewed and approved in accordance with the require-
arcas, together with cther censiderations such as the ments of 10 CFR $50.59.
prospective use of the premises equipment.or scrap.are
unlikely to result in an unreasonable risk to the health If major structural changes to radioacvvt components ,

and safety of the public. of the facility are planned, such as temoval of the !

Ipressure vessel or major components of the primary
e. Prior to release of the premises for unrestricted system, a dismantlement p'an including theinformation

use. the licensee should make a comprehensive ra6ation required by QSO.82 should be submitttd to the Commis- -

survey establishing that contamination is within the sion. A dismantlement plan should be submitted for all
limits specified in Table 1. A survey report should be the alternatives of Regulatory Position C.2 except

'

filed with the Director of Licensing, U.S. Atomic Energy mothballing. However, mmor disassembly activities may
Commission, Washington, D.C. 20545, with a cepy to still be performed .in the absence of such a plan, j

.,

the Director of the Regulatory Operations Regional provided they are permitted by existing operating and i
Office havmg jurisdiction. The report should be riled at maintenance procedures. A dismantlement plan should
least 30 days prior to the planned date of abandonment. include the following: -

The survey report should:

* * * '# Y
(1) Identify the premises;

b. A description of the dismantling activities and the ]
(2) Show that reasonable effort has been made to precautions to be taken. }

reduce residual contammation to as low as prac.2 cable
' levels; c. A safety analysis of the dismantling activities ,

including any effluents which may be releat?d.
(3) Describe the scope of the survey and the

general procedures followed;and d. A safety analyns of the facility in its ultimate
status. ;

(4) State the finding of the survey in units i
specified in Table 1. Upon satisfactory review and approval of the div '

mantling plan, a dismantling order is hsued by the
After review of the report, the Commission may Commission in accordance with 950.82. When dis-

inspect the facilities to confirm the survey pner to mantling is completed and the Commission has been ;:

granting appmval for abandonment. notified by letter, the appropriate Regulatory Opera.
tions Regional Office inspects the facility and 'erifies ,v

5. REACTOR RETIREMENT PROCEDURES completion in accordance with the dismantlement plan. !
If residual radiation levels do not exceed the values in I

As indicated in Regulatory Position C.2, several Table I, the Commission may terminate the license. If
alternatives are acceptable for reactor facility retirement. these levels are exceeded, the licensee retains the i

If minor disassembly or "mothballing" is planned, this possession-only license under which the dismantling
could be done by the existing operating and mainte. activities have been conducted or, as an alternative,may
nance procedures under the license in effect. Any make application to the State (if an Agreement State)

j planned actions involymg an unreviewed safety question for a byproduct materialslicense.
i

J

e

1
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TABLE!
i

ACCEPTABLE SURFACE CONTAMINATION LEVELS

b bNUCLIDEa AVERAGE c MA)GML'Mbd REMOVABLE e

U nat, U 235, U 238. and 5,000 dpm c/100 crn2 15,000 dpm c/100 cm2 1,003 dpm a/100 em2
assocuted de:ay produ:ts

'
Tran:urames Ra 226.Ra.228, 100 dpm/200 cm2 300 dpm/100 cm2 20 dpm/]00 cm2

{ Th 230, Th 228,Pa 231,
Ac.227,1 125,1 129

Th nat, Th-232, Sr 90, 1000 dpm!!OO cm2 3000 dpm/100 cm2 200 dpm/100 cm2
Ra 223.Ra 224, U-232,
1126,1131,1133

I

{ Beta-gamma emitters (nu:lides 5000 dpm 69/100 cm2 15,000 dpm #9/100 cm2 1000 dpm $9/100 cm2
w1th decay modes other than alpha

I.
emission or spontaneous fission)
except Sr 90 and others noted above,

t

*Where surface contamination by both alpha- and beta-gamma-emitting nuchdes exists, the hmits established for alpha- and,

beta-gav.a-emittsng nuchdes should apply independently.-

i b
As used m this table, dpm (disintegrations per zunute) means the rate cf emission by radioactrve material as determined by correcting
the couro per mmute observed by an appropriate detector for background, efficiency, and geometric facton associated with the
instrumentation.

CMeasurnnents of average contammant should not be averaged over more than I square meter. For objects ofless surface area, the
average should be derrved for each such object.

d 2The maximum contammation level apphes to an hrea of not more than 100 cm . ~

2'The amount of removable radioactive matenal per 100 crn of surface area ahould be determined by wiping that area with dry filier or
soft absorbent paper, applying moderate pressure, and amesang the amount of radaosetrve matenal on the 31pe with an appropnate,

instrument of known efficiency. When removable contamination on objects of less surface area is determined, the pertinent leveh
should be reduced proporuonally and the entire surface should be wrped.
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