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' 1.0 Introduction

The overall objective of this project was to remove all of the
residual radiocactive material from the Kansas University
Training Reactor (KUTR) and to terminate the university's
rossession Only License No. R-78. All radiocactive materials
above restricted release limits in NRC Reg. Guide 1.86 were to
be removed from the site and shipped to the Barnwell, South
Caroclina low level waste facility. All activities were
conducted under the university's License No. R-78.

2.0 Facilitv Description

il

Reactor Facility Description

The KUTR is located in a building on the western edge of
the main campus of the University of Kansas at Lawrence.
Lawrence is situated on the banks of the Kansas River in
the northeast corner of the State of Kansas,
approximately midway between Kansas City and Topeka.
Figure 2-1 shows the location of the reactor site on the
Kansas University campus. Figures 2-2 and 2-3 show the
ground level and upper level layout of the KUTR building.

The KUTR and the reactor building share no facilities or
equipment with other buildings on the campus except for
utilities including electricity, gas, water, compressed
air and sewer system.

Reactor Description

The KUTR was an open-pool-type heterogeneous assembly.
The core was moderated and cooled by light water and was
reflected by graphite on three faces and by water on the
top, bottom and one face. Tne fuel elements were of
uranium-aluminum alloyclad with aluminum. The fuel was
enriched to approximately 93% U-235.

he reactor core was located to one side near the bottom
of a 6,600 gallon tank. The tank is cylindrical at the
top and formed with a rectangular pocket on one side near
the bottom of the tank to accommodate the core,

The core was composed of thirteen standard fuel elements
and three control rod fuel elements, containing a total
of 2.5 kg fully enriched uranium.

The reactor configuration included the aluminum tank
(dry), graphite thermal column, beam tubes and beam port
plugs and concrete biological shield in place.
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Four beam tubes extended from the core face, through the
water and concrete shield into the reactor room
experimental areas. The KUTR was licensed initially to
operate at thermal power levels up to 10 kW, and in 1971
was authorized to operate for limited periods up to 250
kW. Reactor operations were terminated in 1984, at which
time total energy generation with the same fuel loading
was 23MWh. Before decommissioning t} reactor facility
configuration included the dry alumi:..an tank, solid and
granular fill graphite thermal column, beam tubes and
shield plugs, and the poured monolith concrete shield.
Some of these components had been irradiated by neutrons
during reactor operations and, therefo contained some
induced radiocactivity. The activateu itrol rods and
sheaths, grid plate assembly, some aluminum angles, and
stainless steel bolts were stored in a shielded vault in
a laboratory designated for radiocactive materials
storage. components of the reactor system that were
outside the biological shield of the reactor were
surveyed by the university of Kansas Radiation Safety
Services and recycled. (For example, control console
with electronics, drive motors etc.)

The monolithic concrete shield was made up of five levels
decreasing in diameter from the floor to the top of the
reactor tank. The first four levels were octagon in
shape with the fifth level being round.

Facility Operating History

The reactor was operated from 1961 through June 1984. A
review of the annual operating reports and interviews
with the reactor management staff indicates there were no
unusual events including no radicactive spills within the
facility nor radiocactive releases from the facility. The
only remaining system beyond the biological shield was a
drain line running beneath the reactor room floor to the
equipment room hold-up tank. The entire piping run is
accessible via an open pipe chase beneath the floor. The
KU staff personnel surveyed the drain line and the sample
results from the hot lab drain and drain pipe to the
hold-up tank ascertained no contamination to be present.

Radiological Status of Facility Prior to Decommissioning

Figure 3-1 shows a plan view of the reactor core
configuration and its relationship to the beam tubes and
the pneumatic tube. Figure 3-2 shows an enlarged top
view of the reactor core configuration and its
relationship to the beam tubes and pneumatic tube
assembly. The entire core support structure and the
source and fission chambers had been removed.







. 4.0 OQRGANIZATION
4.1 Decommissioning Organization
4.1.1 Radiation Safety Officer

The Radiation Safety Officer (RSO) heads the
Radiation Safety Service and supervises a
professional staff. This person is a qualified
health physicist who ghall maintain proficiency
in radiation safety over the Decommissioning
Operations Contractor (DOC) during
decommissioning activities., The RSO advised
the Reactor Director about all matters
regarding radiation monitoring and radiation
safety during decommissioning activities.

bR Suc 0

The Nuclear Reactor Committee, as constituted
by Amendment 15 to the KUTR license, monitored
facility decommissioning activities. This was
accomplished via an independent review and
audit of the decommissioning operations by a
gualified individual designated by the Nuclear
Reactor Committee. The audit included

. radiation safety controls, implementation of
approved procedures, instrument calibrations,
personnel certification, and all assoclated
records.

S Executive Engineer

The Executive Engineer assisted the reactor
director in providing overall contractual
direction to the DOC. The Executive Engineer
observed the worker safety training for
compliance and,

Coordinated University review of DOC
documents

2. Approved DOC documents, as required, on
behalf of the University

. Monitored work performance of the DOC

4. Prepared periodic progress and schedule

reports, field change reports, radiation
survey overcheck reports, and waste
shipment summaries




IR P pe——" A

R R L T pRr— ) R N——— B S —— T— T e s e e e e et L e e

5, Exercised control of the work via his
authority to cease operations if the work
is not being performed in accordance with

aprroved ‘cedures
6. As 'C where possible to en.ure
sal ‘ilent performance of the

pr

e aration of detailed work
ring and control of his
e . radicactive materials,
sncluding demol .. 4 @and shipping; performance
of the final raui. .=yt preparation of the final

report in support of the license termination application
to the U.S. Nuclear Regulatory Commission. The DOC's
organizational chart can be found in Figvre 4.2.

4.2.1 Project Manager

The Project Manager maintained the overall
responsibility for CWM NRS performance of
project operations. He reported to the
Executive Engineer for all project related
activities and to the CWM NRS Corporate Office
for all project oversight, management direction
and resolution of any company related matters.
He kept the Executive Engineer (EE) informed of
all significant activities and progress.

Assisted by the assigned on-site and off-site
forces of CwM RSG, he assured the
accomplishment of the following:

. Maintenance of a single point of contact
for University of Kansas liaison on all
project related schedule, cost safety and
technical matters, including any required
communications, meetings or updates.

Coordination of the CWM RSG project staff
to assure that adequate safety and
radiological control plans and procedures
were enforced to assure safe and efficient
conduct of project operations in
compliance with the appropriate regulatory
requirements.

Provided sufficient staffing to support
the scheduled completion of project tasks.
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Communication with the Project Manager and the
Project Health Physicist/Technical Director to
assure identification of problems, initiation
of reguired corrective actions and compliance
to plans, procedures and regulations.

Management of radiological supplies and
instrument inventories, including assurance of
compliance with specifications and standards.

Inspection and assistance in the preparation of
waste materials for shipment, including
appropriate radiological survey and assay
activities.

5.0 Decommissioning Scope of Work

-

1

Decommissioning Work Scope Summary

In general, the scope of work was to remove all residual
radioactive materials from the site, verify the absence
of residual radioactivity, terminate the Possession-Only
License and release the site for unrestricted use.

The major tasks of this program include:

1.

Initial radiation survey of eguipment, structures
and areas

Removal of reactor aluminum tank

Removal of activated concrete in the biological
shield

Removal of activated portions of the beam ports and
pneumatic tube

Packaging, shipping and disposal .f irradiated and
contaminated material, equipment and rubble at the
Barnwell, South Carolina low level radiocactive waste
repository

Final radiation survey of facility

Final report submittal

12







Removal of the tank bench (area where the core and ion
chambers were located) began.

On 9/29/92, removal of the aluminum bench was completed.
The material was size reduced and packaged for disposal.
On 9/30/92, the bot som of the aluminum tank was removed
and scaffolding was then placed in the tank.

Oon 10/1/92, removal of the cylindrical section of the
tank began. Because of a cork and tar material used
between the aluminum and the concrete, a problem of high
carbon monoxide concentrations occurred. The existence
of the tar and cork material was not indicated on any of
the plans provided. Additional ventilation was used to
dissipate the carbon monoxide. Although this was
helpful, it did not alleviate the problem.

on 10/2/92, coring operations commenced. Per the
Decontamination and Demolition plan, 9 cores were to be
taken (3 cores at 3 different levels). The cores were to
be taken by coring from the inside of the tank to the
outside of the tank. The concrete on the inside of the
tank was not strong enough to hold the pins of the coring
equipment. Because of this, the coring had toc be
conducted from the outside of the tank. Three cores were
taken from the bottom section of the biological shield,
An additional core was taken at the second level. The
additional samples were taken from the inside of the tank
at 4" and 6" depths using drills and jack hammers.

Coring and sampling was completed on 10/7/92.

On 10/8/92, aluminum tank removal continued using a MSA
pressure demand system with full face respirators. The
bottom 4 feet of the tank was removed and packaged for
disposal. The rest of the tank was removed, surveyed and
released. Oon 10/13/92, all of the aluminum had been
removed from the circular section of the tank.
Removal of aluminum from the thermal column then began.
on 10/15/92, aluminum removal operations were complete,

Concrete Removal

on 10/16/92, concrete removal operations commenced. The
activated concrete was removed using a hydraulic splitter
and jack hammers. In between removal operations,
radiological surveys were conducted to indicate where
additional concrete needed to be removed. The activated
rebar was removed using a torch.

Activated concrete and rebar removal operations were
complete on 10/29/92.

14




6.6 Beam Tubeg and Pneumatic Tube

While the concrete was being removed, the activated
portions of the beam tubes and the pneumatic tube were
removed, Approximately 18 inches of each tube was
activated,

6.7 Lead

All of the lead bricks will be transferred to Kansas
State University.

6.8 Disposal of Radioactive Material

The radiocactive material was packaged in (4) four 96
cubic foot steel containers and (10) ten DOT 17(C)
containers. This material was shipped and disposed of at
the CNSI Low-Level Disposal Facility in Barnwell, South
Carolina.

TYPE AND QUANTITY OF RADIOACTIVE MATERIAL

T
ITEM AMOUNT (Cubic Feet)
GRAPHITE 148.5 (In place)
CONCRETE 123.6 (In place)
ALUMINUM 6.91 (In place)
SECONDARY 40 y
MISCELLANEOUS 40
T - o

6.9 Final Survey

The final survey commenced on 10/31/92.
The survey was completed on 11/07/92. Details on the
survey can be found in section 9.0 of this report.

Ide-tity of Potential Contamjinants and Release Guidelines

Bused on the knowledge of site operations and the preliminary
assessment and characterization survey the significant
radiclogical contaminants were determined to be Coc-58, Co-60,
BEu-122 and Eu~154. The average activity ratios of the
isotopes are:

Co-58 0.29%
Co-60 10.50%
Eu-152 85.00%
Eu-154 4.20%

15
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On the basis of this combination of contaminants the surface
contamination guideline values for the site are:

5000 dpm/100 cm?, average over 1 m’*
15000 dpm/100 cm?, maximum over 100 cm®#
1000 dpm/100 cm?, remcvablet

In addition, Exposure Rates were not to exceed 5 uyR/hr above
background at 1 meter from each surface.

Site Conditions at Time of Final Survey

As stated in the Decommissioning Activities, all miscellaneous
materials including tubes, racks and bagged waste were removed
and packaged as radioactive waste. The activated portions of
the beam tubes, pneumatic tube and aluminum tank were removed
and packaged. Activated portions of the concrete monolith
were removed using jackhammers and a hydraulic splitter. The
activated concrete was packaged for disposal as radioactive
waste.

All of the lead bricks will be transferred to the Kansas State
University.

Final Status Survey Qverview

9.1 Survey Obijectives

The purpose of the final status survey was to demonstrate
that the radiolcgical conditions satisfy the NRC
guidelines and that the plant site can, therefore, be
released from licensing restrictions for future use
without radiological controls. The specific objectives
of the survey were to show that:

9.1.1 Surface Activity of Buildings and Structures

9.3:1:1 Average surface activity levels
(total of fixed and removable
activity) are at or below guideline
values established as acceptable by
NRC.

9.1.1.2 Reasonable efforts have been made to
identify, evaluate, remove, if
necessary, areas of residual activity
exceeding the guideline value, known
as elevated areas, may be acceptable,
provided the activity levels are less
than three times the guideline
values, when averaged over a surface
region of 100 cm?,

16




and provided the average level
within a 1 m? area containing the
elevated area is within the
guideline value.

g9.1:2 Volune Activity of Building Materials

9.1.2.1 Average radionuclide concentrations
are at or below guideline valurs,
established as acceptable by NR.,

9.1.2:2 Reasonaole efforts have been ’.ade to
iaentify, evaluate, and rerove, if
necessary, areas of residua’ activity
exceeding gquideline value: . Areas of
residual activity exreeding the
guideline value, knowr as elevated
areas, may be accr t.ble, provided
they do not exce: the guideline
value by greater than a factor of
(100/A)1/2, where A is there is dual
activity in m‘’, and provided the
activity level at any location does
not exceed three times the guideline
value.

8:1:3 Exposure Rate

9.0.0- At Exposure rates do not exceed 5 uR/hr
above background at 1 m above the
surface. Exposure rates may be
averaged over a 10 m* grid area.
Maximum exposure rates over any
discrete area may not exceed 10 uR/hr
above background.

2:1.3.3 The objective of the survey was to
demonstrate at a 95% minimum level of
confidence that the above conditions
have been met. For the purpose of
this demonstration, each survey unit
(grid) wa= independently evalnated.

Organizational Responsibilities

The survey was performed by a team composed of qualified
personnel of the Chemical Waste Management Nuclear
Remedial Servi "es, Inc. and its sub-contractors. This is
the same organizational structure which conducted the
baseline survey activities; the Survey Plan contains
further Jdetails on this organization.




Analytical services for gross alpha/beta levels on smears
and air samples were performed by Chemical Waste
Management and their personnel in accordance with
standard operating procedures, "Radiological Controls
Procedure for Field Projects" ENWD-RP-001. Samples of
concrete and other special samples, requiring gamma
spectrometry or other chemistry analyses were conducted
by a contract laboratory. QA/QC programs for both in-
house and contractor laboratory services were monitored
by the KU/Exc. Eng.

Insirumentation

“able 9.3 lists the instrumentution used for the survey
activities, along with parameters and detection
sensitivities for the instrumentatic and survey
technique. The combination of instrumentation and
technique were chosen to provide a detection sensitivity
of 25% or less of the guideline limits. All instruments
were calibrated A minimum of once every 6 months, using
NIST-traceable standards. Calibration was for similar
radiation energies expected to be present at the site.
Operational and background checks were performed at least
once each day of instrument use, in accordance with
the company's "Procedure for Field Projects" ENWD-RP-002.

Survey Procedures

Survey planning and procedures were in accordance with
the Manual for Conducting Radiological Surveys in Support
of License Termination, NUREG/CRS5849. Procedures are
briefly described in this section; further detail of
survey procedures is presented in "Baseline and Release
Survey at University of Kansas" WI-ENWD-0892-079.

9.4.1 Area Classification

For purposes of establishing the sampling and
measurement freguency and pattern, the site was
divided intec suspect and non-suspect areas.
The basis for these classifications are:

Suspect areas: Areas tnat have
potential radiocoactive contamination
(based on plant operating history)
or known radicactive contamination
(based on past or preliminary
radiological surveillance).

18




4.

This includes areas where
radicactive materials were used and
stored, where records indicate
spills or other unusual occurrences
that could have resulted in spread
of contamination. Areas immediately
surrounding or adjacent to locations
where radiocactive materials were
used, stored, or spilled, were
included in this <classification
bacause of the potential for
inadvertent spread of contamination.

Non-suspect areas: All areas not
classified as suspect. These areas
are not expected to contain residual
radioactivity, based on a kno'. .edge
of site history and previous Huvvey
information.

Figure 9.4 lists the various site areas in
each classification category.

Reference Crids

Grids were established for the purpose of
reiera2ncing locations of samples and
measurements, relative to buildings and other
site features. The gridding intervals were
based on the potential for residual
contamination in the various plant areas.
(See Table 9.4). All suspect building area
flnor and wall surfaces were gridded at 1 m
intervals. Building surfaces in non-suspect
areas or those upper surfaces in suspect areas
that were not contaminated as a result of
prior activities were gr.cded in 3 m
intervals.

This grid system is identical to the one used
during the baseline survey. A total of 4
suspect areas and 8 non-suspect areas was
established.

Surface Scans

Scanning of surfaces to identify locations of
residual surface and near-surface activity was
performed according to the following schedule:




I403

4.4

Surface Scans

Scanning of surfaces to identify locations of
residual surface and near-surface activity was
performed according to the following schedule:

Suspéct Area Surfaces - 100% of surface.
Non-suspect Area - 20% upper surfaces.
Non-suspect Area - 50% lower surfaces.

Instrumentation for scanning is listed in
Table 9.3. The instruments having the lowest
detection sensitivity were used for the scans
wherever physical surface conditions and
measurement locations permitted.

Scanning speeds were 1 detector width per
second for alpha and beta detection instruments
and 0.5m per second for gamma instruments.
Audible indicators (speakers) were used to
identify locations, having elevated (<1.5 to 3
times ambient) levels of direct radiation.
These locations were noted as maximum level on
survey sheets.,

Surface Activity Measurements
Direct Measurements

Direct measurements of alpha, beta, and/or
beta-gamma surface activity were performed at
selected locations using instrumentation
described in Table 9.3. Unless precluded by
surface conditions or physical parameters, the
most sensitive of the instruments listed for
surface measurements were used.

Measurements (6 per grid) were conducted by
scaler counts over a 1 minute period.
Appendix B contains facility drawings showing
the locations of measurements.
Grid spacings were as follows:

Suspect Areas - 1lm intervals floor and walls

Non-suspect Areas - 1lm intervals flcor and
lower walls

Non-suspect Areas - 3m intervals upper walls
and ceilings.

20



4.

.4.

Buil nt ors

Building interior surface scans were conducted
for alpha, beta and gamma radiation. b5cans of
exterior building and paved surfaces were for
gamma radiation only.

Other Surfaces

Non-suspect Areas - lm intervals storage tank
and reactor platform/stairs.

Pemovable Contamination Measurements

A single smear covering 100 cm? was taken on
each surveyed grid unit. Contamination
surveys conducted during the decommissioning
indicated no removable contamination in excess
of 500 dpm/100cm®’. Therefore, a single smear
was considered adequate.

Xxposure Rate Measurement

Gamma exposure rates were measured at lm above
ground or floor surfaces wusing a gamma
scintillation instrument, calibrated for low
gamma energies. Measurements were uniformly
spaced according to the following pattern:

Suspect Areas: 1 measurement per grid unit

Non-suspect Areas: 1 measurement per surveyed
grid unit

Grounds

Non-suspect Areas: 20 measurements at randomly
selected locations.

Background Level Determinations

Background exposure rates were determined for
the building interior by taking 8 measurements
(using Micro R Meter) at locations of similar
construction but without history of radioactive
material use.

21



*Note:

9.4.10

Data Interpretation

Data conversions and evaluations were performed
following the guidance in NUREG/CR-58489.
Measurement data were converted to dpm/100cm?
for comparisor with guidelines.

Elevated dose rates in the Release Surveys
(North wall, West wall, North/West portion of
floor) are due to radiocactive material stored
within wvaults located in the Lab which is
adjacent to the reactor room. This material
was not moved to perform the release survey
because of exposure considerations (ALARA).

Records

All original survey data have been archived at
the Chemical Waste Management-Nuclear Remedial
Services, Inc. corporate office and will be
held until such time as authorized by the NRC
for disposal.

Survey Finding and Results

Appendix B contains a complete copy of the
Final Release Survey. All measurements were
below NRC guideline values. Therefore, the
facility may have its license terminated.

Personnel Exposure

All personnel who entered the radiologically
controlled area (RCA) were assigned
thermoluminescent dosimetry (TLD) and self-
reading pocket dosimetry (SRPD). TLD's were
collected monthly and sent out for analysis to
Chem-Nuclear System, Inc. SRPD's were read
prior to entering the RCA and upon exiting the
RCA. The SRPD readings were logged on the
radiation work permits (RWP). Table 9.4.10
contains project exposures records,



9.4.11

9.4.12

Release of Equipment and Material

All equipment used in, or material removed
from the RCA (during the decommissioning
project) was surveyed prior to its release for
unrestricted use. Release surveys consisted
of both loose and fixed contamination surveys
as well as a radiation survey. All release
surveys shall be stored in accordance with the
"Records Management Procedure" ENWD-AD-02.

Summary

During the month of November 1992, surveys of
the University of Kansas Training Reactor and
Reactor Room were conducted. Results of the
survey demonstrate that the decommissioning
actions were effective in reducing residual
activity at the site to meet the NRC limits for
release for unrestricted use.
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KU REACTOR ROOM
CLASSIFICATION OF SUKRFACES
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BLDG. OR CLASSIFICATION
PLANT AREA FACILITY ROOM OR AREA OF CONTAMINATION
POTENT 1AL
Reactor Room Burt Hall Inside Reactor Suspect
Reactor Room Burt Hall Outside Reactor | Suspect
. Vessel
Reactor Room | Burt Hall Floor- Suspect
Surrounding
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r
Reactor Room Burt Hall Reactor Room Non-Suspect
Floor
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Room Walls »>3m
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Room
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buct
. Inlet/outlet
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Surrounding {
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Platform/stairs
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1.1 Perform radiological surveys for loose radioactive contamination before
and after decontamination. These surveys will primarily consist of smear
surveys for loose contamination on surfaces inside the reactor room and
biological shieid. The initial survey will meet the requirements as a
baseline survey. The final survey will meet the requirements as a release
survey.

2.0 REFERENCES

2.1 FS-RP-001, Radioiogical Control Procedure for Field Proje~ts

13

2.2 FS-RP-002, Portable Instrument Procedure for Field Projects

w

ENWD-RP-007, Access Control Point

b

2.4 ENWD-RP-009, Surface Contamination Surveys

2.5 ENWD-RP-011, Airborne Particulate Monitoring

n
(o3}

ENWD-RP-012, Radiation Work Permits, Application and Use

S
~d

ENWD-SF-002, Minimum Industrial Safety Standards
2.8 ENWD-AD-002, Records Management Procedure
2.9 FS-AD-009, Field Project Records Procedure

2.10 PL-ENWD-1191-001, ENWD Health and Safety Plan

b

2.11 WI-ENWD-08982-078, Surface Decontamination Procedure

3.0

e

EQUIREMENTS

{

3.1 Prerequisites

3.1.1 A Radiological Work Permit (RWP) shall be prepared and approved
in accordance with reference 2.6 prior to performing any radiologi-
cal work.

2.1.2 Chemical Waste Management, uclear Waste Division (CWM-NWD)
personnel shall become familiar with the Kansas University
Training Reactor (KUTR) facilities before beginning work. During
facility orientation, NWD personnel shail learn the locations of
emergency equipment, washrooms, restrooms, lunch/break areas,
communication equipment and first aid accommodations.

WIENWD-0892-079, REV 1 4




. 3.1.3 All NWD on-site personnel shall read this work instruction prior
to performing work described in this instruction. ENWD personnel
shall make an entry in the Project Supervisor’s log indicating that

each has read and understands this instruction.

N EES ions and Limitation

3.2.1 Where applicable, detailed, approved NWD safety procedures shall
be used to support reference 2.7.

4.0 CUCETAILED INSTRUCTION
4.1 Baselineg Survey

4.1.1 Review the University of Kansas survey information. Prepare a
RWP based on the radiological survey data.

4.1.2 Establish a controlled access/egress area (access control point) at
an entrance to the pool in accordance with references 2.1 and 2.3
(If required). Personne!, materials and equipment must be
monitored for contamination at the control point upon exiting the

| ’ pool.
|

| 4.1.3 Perform airborne radionuclide monitoring of the reactor room in

| accordance with references 2.1 and 2.5. The latest available data

| provided by the Executive Engineer will be used as the basis for
radiological decisions until initial radiological conditions are
determined or confirmed by NWD personnel. Any safety hazards
or potential hazards discovered shall be reported to the
Radiologica! Control Supervisor (RCS). The RCS shall document
the existence of these unexpected hazards in his log and shall
brief all project personnel on these hazards at the earliest
opportunity.

| 4.1.4 In preparation for performing an initial survey of the KUTR, grid
| the floor, ceiling and walls of the KUTR into one meter Dy one
meter squate grids using a chalk line or similar methods to
physically mark the surfaces. Inevitably, some grids will be
smaller than one square meter due to the physical dimensions of
the wall, floor or ceiling. These areas which are smalier than one
| square meter will be surveyed as if they were fuli-sized in order to
| be conservative.

|
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4.1.5

4.1.6

The RCS shall establish a convention for referring to the individual
grid squares and document an explanation of this convention in
the project files and his log. Each grid shali be uniquely
identifiable in order to facilitate management of radiological survey
data. ‘

Perform a radioiogical survey inside the KUTR to determine and
document initial loose and fixed contamination levels before
performing any decontamination. This <urvey for loose and fixed
radioactive contamination shall include the floor, ceiling, walis,
piping and any other equipment or fixtures inside the KUTR. The
percentage of grids to be surveyed will be as follows:

% AREA

= |

100 -Grids on the outside of the reactor
unit

-Floor grids surrounding the test
reactor unit

50 -All other floor grids
-Wall grids from the fioor up two
meters

20 -Wall grids above two meters and
ceiling grids

4.1.7

4.1.8

WI-ENWD-0892-079, REV 1

Each grid survey shall consist of one direct alpha and beta
reading, one smear counted for alpha and beta, and one radiation
measurement taken 1 meter away from the surface of the grid.

Grids smaller than one square meter shall be surveyed in the same
manner as the full-sized grids in order to be conservative.

Survey equipment and fixtures inside the KUTR by performing a
sufficient number of smears 10 adequately assess the amount of
loose radioactive contamination present based upon surface area
of the fixture or piece of equipment.

Obtain several measurements of general area gamma radiation
levels inside the KUTR to verify the absence of significant
quantities of gamma-emitting radionuclides and to verify the
adequacy of personnel dosimetry.




4.1.9 Inside the tank, take one general area gamma radiation level

4.1.10

4.1.11

4.1.12

4.1.13

4.2 Rel

4.2.1

422

measurement and 2 swipes every five feet (vertically). When the
thermal column is open, take one general area gamma radiation
measurement and 2 swipes(one on each side). The surveys in the
thermal column will be conducted before and after the lead is
removed.

If contamination is found outside of the biological shieid,
additional grids will be surveyed as determined by the RCS.

All accesses (doorways and windows), vents and other openings
will be surveyed by taking a general area gamma measurement, a
single swipe on the exterior (it should be taken at the hot spot if
one is found) and a fixed alpha measurement. !f contamination is
found in these areas, additional surveys will be taken as directed
by the RCS.

General area gamma radiation surveys will be conducted around
the outside perimeter of the reactor building. if hot spots are
found, additional surveys will be taken as directed by the RCS.

All information will be recorded in accordance with reference 2.4,

[

If needed, re-establish the one meter square grids layed out in
section 4.1 of this instruction in the exact same location as they
were above. In addition, grids will now have to be mcde inside the
biological shield and the thermal column, These grids will be
constructed in a similar manner as mentioned above.

The RCS will divide the areas to be surveyed into zones based on
their potential to be contaminated and information obtained from
the initial survey. Zone 1 will be areas where 100% of the grids
are surveyed, zone 2 will be areas where 50% of the grids area
surveyed and zone 3 will be areas where 20% of the grids are
surveyed.

Perform a radiological survey inside the reactor rnom and the
biological shield. This survey for loose and fixed radioactive
contamination shall include the floor, ceiling, walls, piping and any
other equipment or fixtures inside the KUTR. Every grid surveyed
during the baseline survey shall be surveyed with smears in order
to determine the average loose surface contamination. Grids
smaller than one square meter shall be surveyed in the same
manner as the full-sized<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>