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1.0 EXECUTIVE SUMMARY
1.1 CONTRACT SCOPE

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-Genera! 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 dats base has led to the conclusion that
only a very smal' 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 (>35%) was Tound to be below the guidelines
set forth by the Nuclear Regulatory Commission (NRC) for the unrestricted
release of facilities,

.4 SURVEY ACTIVITIES AND RESULTS

The first part of the survey was performed in mid-November and the second
part in early December. The first survey was designed to be a comprehensive
statistical sampling of accessible plant surfaces and also to emphasize those
areas/items that experience has shown tc be most Tikely to show residual

£56-83-48
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material. Thus, the approach was both statistical and biased towards conser-
vatism. The statistical survey employed l-m2 areas throughout the facility,
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 ]) 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
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 thic area is located in sealed glove boxes specifi-
cally desigred to contain radioactive material.

The small guantities of material that remain in other areas have resisted
cleanup efforts, and the survey indicates that no significant migraticn nas
occurred. CEven so, this residue has in most cases been further fixed in place
by tne application of a coet of paint,

Survey dita sre presented both graphically and tabulariy. The radiologi-
cal conditions existing at the BNFP after completion of the decommissioning
project are summarized in the foilowing table, wnich 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.

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

£5G-82-48
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TABLE 1
SUMMARY OF NOVEMBER SURVEY RESULTS

. 4

|

Number of
Values
Average | Maximum i Greater
Number | Value Valre [Ra€arepce Than
Type of of (dpmvz (oonvz Keg. bu.de|Reg. Guide
Location Survey Values {100 em“) | 120 cm™)[1.86 Va'uel|1.86 Limit
Uranium Total alpha 155 63 1,599 5,000 0
Hexaf luoride|Total beta 155 2,130 129,767 5.0Q0 | 7
Facility Removable alpnha 194 38 7431 1,000 0
Removable beta 194 166 3,670 1,000 W
Gamma (uR/h) 155 5 400 N/A
Maximum beta 38(337,419 11,382,000 N/A
Subtotal 891 17
Separations |Total alpha 227 274 17,7071 5,000 P
Facility Total beta 2271 1,108 43,631! 5,000 S
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/ &
Maximum beta __ 30| 25,889 165,488 N A
Subtotal 1,271 15
WTEG and Total alpha 18 11 201 5,000 0
Utility Bldg|Total beta 191 1,313 4,873 5,000 0
Removable alpha 19 19 332) 1,000 0
Removable beta | _ 19 72 1,2171 1,000 J
Subtctal 76 ]
Misc Total alpha 33 7 24| 5,000 0
Euildings Total beta 33 462 1,165{ 3,000 0
jRemovabie alpha 13 0 3| 1,000 0
Removable beta | 13 10 301 1,000 D
Subtotal 52 U
fota’ 2,330 33

‘Regulatory Guide 1,85 acceptable surface contamination levels are shown only

to provide perspecti. s,

They do not strictly apply to the BNFP decomnission-

ing project objecti.,es, nor have they beer adopted by the State of Scuth

bCarolina.

activity.

locations,

Thase
rial and resulted

£5G-83-48

Maximum beta values are presented only to summarize the total surface
~»lues came from a biased search for maxirum residual mate-
subsequent cleanup or immobilization of material at these




2.0 INTRODUCTION

2.1 PURPOSE

The purpose of this report is to document the radiological overview sur-
vey performed by Rockwell I[nternational's, Energy Systems Group (ESG) at the
Allied-General Nuclear Services (AGNS) Barnwell Nuclear Fuel Processing Facil-
ity (BNFP) iocated near Barnwell, South Carolina, during November anc December
of 1983. These data are to be used to correlate with dat. obtained by BNIP
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

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. wWard, was made between 8 and 19 November 1983, This survey
required approximately 240 man-hours to complete, One result of this 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.

The seconc survey was concuctec by the same personne! between 6 anc
10 December '983. This second survey was conducted tc incluae areas not mea-
surec on the first trip and to resurvey areas that had been igentified as hav-
ing removable activity present. This survey effort consumed approximately
7. man=hours.,

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 £SG 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,

£5G-83-48
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3.0 DESCRIPTION OF MAJOR SITE FACILITIES

3.1 SEPARATIONS FACILITY

This massive cast-concrete building contains the hot cells and associated
chemical processing systems that were to be used for the separation of spent
nuclear fuel, However, no spent fuel was introduced into 2ither this build-
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
has been entirely stripped of its previous equipment.

In the Hot and Cold Laboratory Area, unencapsulated transuranic radio-
active materials hac been used «#n 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

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

£SG-83-48
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in this structure includes chemical process equipment that had been affected
by testing of the equipment with normal uranium.

3.4 URANIUM HEXAFLUORIDE (UF-5) FACILITY SUPPORT STRUCTURES

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
the UF-G 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

1) Fuel Receiving and Storage Station (FRSS) == No radiocactive
materiais were used or stored in this facility: It is an
integral part of the Separations Facility.

2) MWaste Tank Equipment Gallery (WIEG) -- This building received
contaminated 1iquid waste from the separations Facility.

3) Emergency Utility Area -- This building housed the final (third
stage) HEPA ?1|fers. associated blowers, air compression sys-
tem, and emergency electric generators.

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

3.5 SUPPORT AREAS
1) Maintenance Building -- No radioactive materials were used or
stored in this Euilding; three confirmatory measurements were
made,

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

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

£SG-83-48
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Security Building (main guardnouse) -- No radicactive materials
were used or stored in this building.

Administration Building -- No radioactive materials were used
or stored In this bullding.

£SG-83-48
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4.0 DECONTAMINATION EFFORTS
4.1 BEFORE NOVEMBER 1383

Before tne £SG survey team's first visit, AGNS personnel were actively
engaged in an effort to decontaminate the plant facility. The interior
surfaces 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

As snown in Section 5.0, 2 small amount of residual radioactivity was
detected in the November 1983 survey effort, Additionally, the first floor of
the UF-5 Facility, the UF-b 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-§ Facility. These
areas were cleaned anc then painted to fix in place any residual material.+
The sumps in the UF-§ 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.

*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,

£SG-83-48
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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 jasis of the likelihood of contamination. For instance, the
Laboratory Area received the highest freguency of sampling, followed by the
Separations Facility anc UF-6 Facility (approximately 2% of floor area),
miscellaneous facilities (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;al
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 systen ., and nonportable laboratory-
grade automatic smear counting systems (located at Rockwell International in
Canoga Park, California).

£SG-83-48
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5.2.2 ldentification

Each radiological instrument is identified by an £SG 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

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,

5.2.3.1. Technical Associates Model FS-3 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-
overflow indicator are provided.

This instrument was used with one of two probes described in the follow=
ing section to measure average total alpha and beta radiations.

1)  Ludlum Model 43-5 Alpha Scfntil!ation Probe == This probe has
an active surtace area o cm< and a nominal efficiency of
4 dpm/cpm., These detectors are sensitive only to alpha par-
ticles. These »articles must have an energy of approximately

1.5 MeV at the window surface.

r-Myeller Pancake Probe -- This probe is
eta partic as an active sur-
face area of 20 cm, Nominal efficiency is 10 dpm/com.
Background will vary greatly with natural background radia-
tion but should be in the range of 30 to 120 cpm. This

2)  Ludlum Mode! 44-9 Gei

£56-83-48
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detector will detect alpha particles with an energy greater
than 3 MeV. It will alsc detect gamma-emitting radionuc)ides
Jistributed within materials as a result of kinetic electrons
producec by gamma interactions within that material and/or the
material of the probe.

5.2.3.2 Ludlum Model 125 MicroR Meter

Tnis 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 l-in., Nal(T1) scintil-
lation crystal with photomultiplier tube, It is calibrated according to the
manufacturer's recommendations to cesium-137 gamma radiation. This meter has
a scale of 0 to 3 uR/h and range-switched miltipliers of X1, X10, X100, and
X1000.

5.2.4 Laboratery Instruments

Laboratory instruments were used to measure removable radicactive mate-
rial (both alpha and beta measurements) obtained on disposable smear papers.
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 facility,

5.2.4.1 Nuclear Measurement Corporation Mode! ACS-77 Automatic Counting System

This system employs a 2-in,-diameter planchet transport system and a
Z=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
thickness of 180 vg/cmz. This enables the system to detect both alpha and

beta particles,

£56-83-48
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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/cpm with a background of 1 cpm or less.
The beta efficiency factor is nominally 3.2 dpm/cpm with a background of
approximately 25 cpm,

5.2.5 Instrument Calibration

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-
ments are serviced and calibrated semiannually.

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

assure that the instrument was in current calibration,

5.2.6 Instrument Qualification

Instruments were checked before their first use each day. The check con-
sisted cf a background reading and a reading obtained from a standard source
and source-detector geometry. Those that indicated a significant change or
were erratic or otherwise malfunctioning were repaired and recalibrated pefore
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
a comprehensive radiological survey of the BNFP facility, a partial inspection
plan was used, The aim was to provide a statistically significant number of

£5G-83-48
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survey points for each area that would represent a reasonable statistical
» ylation." For Gaussian statistics, this number of samples (n) should be

chosen so that n>20 for each population. Using tnis guidance, approximately
2% 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 biasec by the
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.

5.3.2 Measurement Procedures

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

5.3.2.1 Average Total Alpha and Beta

1) Identify the spot to be surveyed,

2) ldentify the area by painting an outline around a l-m’ area.

£5G-83-48
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3)

4)
5)

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,

Record the location and total count. for alpha and beta.

The total count is converted to activity in dpm/100 cmé by:
Activity = [(C-B)/S][E(100/A)] ,

total counts in 5 min
total background counts in 5 min
efficiency in dpm/cpm
probe sensitive area.

where

B> M m O
“

5.3.2.2 Removable Alpha and Beta

1)

3)

4)

5)

6)

Identify l-md area to be surveyed (after the total activity
measurement is made).

Using a Whatman 540 filter paper (2.4-cm diameter), wipe a "Z"
pattern with legs approximately 6 in. long so as to sample
removable contamination from an area of approximately 100 cmZ.

Place smear paper in a properly labeled note card "book" for
storage and transport, until ready for counting.

Count smear paper for radioactivity using a gas flow
proportional counter (NMC Model ASC-77 or eguivalent) for 5 min,

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

The total counts are converted to dpm/100 cmé removable
surface activity by:

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

£SG-83-48
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where C = total counts in 5 min
8 = total background counts in 5 min
£ = efficiency in dpm/cpm.

5.3.2.3 Maximum Beta and Alpha

1)

3)

4)

5.3.2.4 Gamma

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

Count the ares of miximum reading for 1 min using a portable
scaler, as previously noted.

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

The total count is converted to activity in dpm/ 100 eml by:

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

where C = total counts in 1 min
B = background counts in 1 min
E = efficiency in dpm/cpm
A = probe tensitive area.

Radiation Measurements

1)
2)

3)

Locate the area to be measured.

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

For other measurements, such as traps, glove boxes, and "hot
spots,” record the average and maximum readings on the appro-
priate forms,

£5G-83-48
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6.0 SURVEY RESULTS
6.1 INTERPRETATION OF GRAPHICAL DATA

The large number of measurements produced by a survey of this sort can be
presented in several ways. As & matter of record, a listing of each location
and the associated radicactivity measurements is included as Appendix C.
Graphical presentations are shown in the figures in Section €.3. These fig-
ures provide a convenient way of reviewing all the survey data from a particu-
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 simi.ar to
the log-normal probability display freguently used for radiometric data, with
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
according to the familiar “"bell-shaped" Gaussian curve as a straight line,
The closer to a straight 1ine 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,

Survey data from truly clean areas, where there is no contamination, will
show very low, but varying, amounts of racioactivity. This is because of the
natural radioactivity in building materials and in the environment and because
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 radiocactive material is present, it will appear as data points that
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
small fraction of the area (s 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

£56-83-48
21



b

thar

‘H’WUV‘ 3

right, approximatin theoret

»

*nr

contamination may st De acceptabdie '
levels of contamination are

gnrestricted release of facilities. have

shown in Appendix B nd by several Agreement 5ta

ified imite €n
1ed Imits or

acceptable., In the figures, these limits are shown as horizo
the margins by a black arrowhead. Review

cases, al * ) s lie below the limit,
jure o, near ‘ the points are above

rements were made to he highest readings that

interpreta-

LE

jata, when interpreted
)% eptin
ontaminated 'n excess of 2 |im " The mathematical methods

nterpretation are explained 1 ] - 11§ test reasu

ine On each grapn, markec Dy ¢ " where it crosses the hori-
heoretical ral calculated for each
,:'){)"'1 more or ess from the
:leaner” an area ‘s, the closer to the

line passes belw the “x the survey

acceptable according t ! . of well established statistical cri-

within the area that were measured to be contaminated

xcess of lim would still need to be decontaminated to a level less

- > 9

the 1imit




6.2 ODISCUSSION OF SURVEY RESULTS

£.2.1 November Survey Results

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

1)

3)

4)

5)

6)

7)

The vast majority (»95%) of the accessible areas of all of the
buildings on the BNFP site are fre= »f radioactive contamina-
tion by the criteria set forth by the NRC in Regulatory
Guide 1,86 (Appendix B) for unrestricted use,

There are some areas in the UF-6 Facility thal 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,

Further decontamination efforts were identified for locations

in the first floor area of the UF-0 Facility, the associated

waste Handling Area, and the UF-6 Tank Farm Area by application
of the Reg. Guide |.86 criteria to justifv release for unre-

stricted use,

The Fuel Receipt ana Storage Area (FRSS) shows no evidence of
residual radicactive materials, which 1s consistent with AGNS
staff reports that there were no materials in this area.

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.

The Hot and Cold Laboratory Area is the area of greatest poten-
tial for possible later migration of radicactive 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,

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,

£56-83-48
23



TABLE 2
SUMMARY OF NOVEMBER SURVEY RESULTS

Number of
Values
Average | Maximum . Greater
Number | Value Value |Reference Than
Type of of (dnuvz (dpm/, [Reg. Guide Rog. Guide
Location Survey Values (100 cm™) | 100 cnz) 1.86 Value|1.86 Limit
liranium Total alpha 155 63 1,599 5,000 0
dexaf luoride|Total beta 155| 2,130 139,767 5,000 7
Facility Removable alpha 194 38 743 1,000 0
Removable beta 194 166 3,870 1,000 10
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 P4
Facility Total beta 2271 1,108 43,6311 5,000 R
Removable alpna 280 14 4871 1,000 0
Removable beta 280 55 2,4421 1,000 4
Gamma (uR/n)b 227 16 280 /A
Maximum beta 30| 25,889 165,408 N/A
Subtotal 1,271 15
WTEG and Total alpha 19 11 201 5,000 0
Utility Bldg|Total beta 19] 1,313 4,873 5,000 0
Removable alpha 19 19 332 1,000 0
Removable beta 19 72 1,2171 1,000 .
Subtotal 76 |
Misc Total alpha 33 7 241 5,000 0
Buildings Total beta 33 462 1,165 5,000 0
Removable alpha 13 0 3| 1,000 0
Removable beta 13 10 301 1,000 0
Subtotal 92 0
Total 2,330 33

‘Rognlatory Guide 1.86 acceptable surface contamination levels are shown only

t. provide perspective.

They do not strictly apply to the BNFP decommission-

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

Carolina,

Max imum beta values are presented only to summarize the total surface

activity,

locations,

£56-83-48
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8) The remaining facilities had no detectable contamination by
radicactive materials,

5.2.2 Uscember Survey Results

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
hac fixed radioactive materials present, but no transferable materials.

The secona task revea 'ed that the effort made to remove or fix the mate-
rial in place had been quite successful. Only one hood (in the Cold Chemistry
Laboratory in the Separations Building) showed transferable beta contamination
in excess of the release limits, AGNS staff planned to clean this hood after
the departure of the Rockwe!l survey team, No transferable alpha contamina-
tion wa:s 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
materials,

The measurements made during the December 983 survey are summarized in
fable 3.

6.3 GRAPHICAL REPRESENTATION OF SURVEY DATA

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

£SG-83-48
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TABLE 3

SUMMARY OF DECEMBER SURVEY RESULTS

Number
of
Average | Maximum Values

Number | Value Value Greater Than

Type of of (cmun/2 (dpm/ 2 Reg. Guide

Location Survey Values | 100 ¢m™) | 100 cm®) 1.86 Limits
Uranium Total alpha 57 265 3,016 0
Hexaf luoride | Total beta 57 18,629 200,036 18
Facility Removable alpha 63 2 33 0
Removable beta 63 28 132 0
Maximum alpha 15 1,110 4,431 0
Maximum beta 34 326,593 | 1,600,000 21
Subtotal 289 39
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
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Figure 1. Results from November 1983 Survey:
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Figure 4. Results from November 1983 Survey:
Removable Beta for UF-6 Facility
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Figure 10. Results from November 1983 Survey:
Removable Beta for the Separations Facility

£5G-83-48
36




MICRO-R/HOUR

EXPOSURE RATE.

10

3

10"

L2

g =
:
L
i
[ |
r ' o
! Ny 3
! i 00
| &
T ™3
| -
F | o //
| ] L~
! 5 ‘
| o
| L 24
JJ!/ :
e " e :
L . 1
ol ] A
= I
d i
|
L . . -
.5 =% v %

STANDARD DEVIATIONS FROM MEAN

Figure 11. Results from November 1983 Survey:
Gamma Radiation for the Separations
Facility

ESG-83-48
37

“.0



DPM/100 CH2

MAXIMUM BETA ACTIVITY,

| | |
| i |
| ' ‘
:r | ; ! | !
150000 | | ' ' | |
| | , | |
1 | /
l | ] e
i i | /"v.T
| { | ‘ |
100000 i { /!
| | AP/ | |
: -—,/ | |
' | A | |
i v
= & 2 ¥
50000 : {‘ s —
7
| J/ ) |
| /of ‘ |
| ‘ ‘,/‘ee ] l
l; 1 - H
l ; .
0 ' ’ o 1o 2 0obooede l
| ' // ]
- =i
| | | / 1
! ’ J/, ’
| e :
i ] ]
50000 ' /] | |
| | l 1,
: ' |
j/ | | '
| | | |
| i i |
-100000 | | t 1
-0 -.0 I “.0

STANDARD DEVIATIONS FROM HgAN

Figure 12. Results from November 1983 Survey:
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Figure 13. Results from November 1983 Survey:
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