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CHAPTER 1

I SUMMARY OF PLAN

L1 logroducuon

The ! ~wversity of Kansas intends to dismantle its lightwater-moderaied and light
water—cool < -type nuclear training reactor (KUTR) and to terminate its possession-only
license No. " Aldl radioactive materials above unrestricted release limits will be removed from

the site to a licensed disposal f22iliy and the site and remaining facility will be relcased by the U S
Nuclear Regulatory Commission (NRC) for unresiricted use by the University.

1.2 Background
121 Reactor Fagility 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
carner of the State of Kansas, approximately midway between Kansas C ity and Topeka. Figure 1|
shows the location of the reactor site on the Kansas University campus. Figures 1-2 and 13 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

1.2.2  Beactor Description

The KUTR is 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. The fuel elements were of uranium -aluminum alloy clad with aluminum. The fuel
was ennched to approximately 93% U-235.

The reactor core was located to ons side near the bottom of a 6,600 gallon tank. The tank is
cylindrical at the top and formed with a rectanguiar 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 structure around the reactor core includes four 6 in. diameter beam gons. a thermal

column measuring 4 ftX S ft X 6 ft, a shield .ank measuring 7.5 ft in diameter and 20 ft high, and a
pneumatic conveyor.

-1
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f Final radiation survey of facility
7. Final report preparation

Approval of the decommissioning plan via issuance of a Decommissioning Order by the
U.S. Nuclear Regulatory Commiss:on is anticipated by November, 1991, The University of Kansas
personnel will prepare o technical bid specification and request proposals from experienced
contractors.  After the bids have been reviewed by KU management staff, a Decommissioning
Contractor (DC) will be selected so that work can proceed on or about July 1. 1992, It is expecled

that the final radiation survey and application for license termination will occur by (January 15,
1993),

135 Program Quality Assurance

The decommissioning contractor  DC) will be chartered with the responsibility of
performic  he preparatory engineering, ¢ immissioning work, waste packaging and disposal and
final radi nsurvey. The Dgwnllbereq. ed to implement his own radiological control program
and ualit, assurance program. However, tie University of Kansas will conduct its own overcheck
of the DC's programs to ensure that the worb 1s performed in a safe and controlled manner.

The University's overcheck program v/l by defined in a Quality Assurance Program Plan
which will include:

1. Review of contractor's operating personnel lealth and safety traiming program

2 Review of DC's radiological control program including venulation, instrument
usage and calibration, personnel monitoring and area monitoring procedures

3 Review of DC's work procedures with regard to public health and safety and the
principles of ALARA

4 Audit of contractor records including training, radiation surveys, instrument
calibration and shipping data

S. Independe it check of area radiation levels and surface contamination lc s
6 Approval chain of documentation to be submitted to the NRC.

136  Exequuve Engineer

The University intends to utilize the services of an Executive Engineer (to be selected) who
will:

. Coordinate University review of decommissioning contractor (L.C) de uments
2 Approve DC documents, as required, on behalf of the University

3 Monitor the work performance of the DC
4

Prepare periodic progress and schedule reports, field change reports, radiation
survey overcheck reports, and waste shipment summaries

. g Exercise control of the work via his authority to cease operations if the wor: is not
being performed in accordance with approved procedures

6. Assist the DC where possible to ensure safe and efficient performance of the
program.






Program Work Procedure
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Allvily dumber Rescripuo
L] Removal of Beam Tubes, Pneumatic Tubing and
Miscellaneous Piping and Matenals
9 Packaging and Shipping of Radioactive Waste
10 Facility and Equipment Cleanup

I Perform Final Radiation Survey
p. Final Report Preparation

The activities involving personne! radiation exposure are listed in Table 2-1 together with
the estimated occupational exposures.
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As noted in Section 3.1.2, the residual radiouctive inventory at KUTR s not large
Therefore, the expected radiation dose duning the dismantling program will be relatively small. The
residual inventory is concentrated in the pool liner activated concrete and beam ports in the vicinity
of the core locaron. Removal of the beam ports by concrete boring is a remote activity which will
minimize exposure.  Liner removal and activated concrete removal will require the presence of
equipment operators within the biological shield in proximity to the material being removed

However, local shielding can be utilized to reduce the dose contribution. The work area
within the biological shield will be enclosed in a contamination control envelope serviced by a
HEPA unit such that the work area will be maintained under a negative pressure relative (o the
surrounding environment. The HEPA section will be located so as to draw air across the work piece
away from the operators. These steps will result in the occupational exposure being As Low As
Reasonably Achievable.

799 Sehieduie
- -

The major actvities and tasks are shown in Figure 2-1. “he total program durati»n, from
receipt of the Decommissioning Order until completion of the Final Radiation Survey 1s forty six

(46) weeks. It is expected that the Decommissioning Order will be received on or abovt November
1991,

23 Recommissioning Organization And Responsibiliies

The organization for the management of the reactor facility during the decommissioning
program: is shown in Figure 2-2. The organization is consistent with that defined 1n Amendment
No. 15 to Facility Operating License No. R-78 which authorizea possession, but not operation, of
the University of Kansas reactor.

Two levels of authority are provided, as follows
Level 11 The individual responsible for site administration, including licensing

Level 2: The individual responsible for safe accomplishment of the reactor decommis-
sioning program.

Responsibility for the decommissioning program shall be within the chain of command
shown in Figure 2-2.
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l. ' i b , in compliance with 10 CFR 19.12 for all personnel
involved with radioactive materials or in the vicinity of radioactive materials. The
radiation safety program will include personnel monitoring, radiation surveillance
and monitoring, controlled areas and ventilation, access controls and Health Physics
admimistrative controls.

rJ

: g : in accordance with the requirements of ANSI
2-K8.2, NRC Reg Guide %.15, NRC NUREG-0041 “Manual of Respiratory
Protection,” and 29 CFR 1910.134.

3 ﬂsmﬂmumm to meet the requirements of 29 CFR 1910.25.

4. IsaY l0ing to meet the re:  rements of 29 CFR 1910.1200.
Radiological and demolition-induced hazards 1l be reviewed together with
precautionary measures.

5. ' . Jung including mockup simulation or pre-performance briefings to
ensure proper equipment usage and achievement of ALARA. Topics will include
decontamination, material segmentation and demolition, and packaging and
shipping.

The training will be conducted by personnel qualified in the Erogram contents. The
instructors will include the Radiation Safety Officer, the Executive ngineer and others as
determined ty the Reactor Direcior.

25 Conuactor Assistance

As noted in Section 2.3 the University intends to hire two outside organizations, i.e., the
Executive Engineer and the Decommissioning Contractor. The prece~ of the program by which
the University will ensure that health and safety will be maintained throughout the
decommissioning program include:

l. Pre-planning of all work activities via written and approved procedures

3 Executive Engineer overcheck to ensure that all work is accomplished in
accordance with approved procedures

9 Executive Engineer's authority to stop work at any time and without question should
he believe work is not being performes in accordance with approved procedures or
if he sees a condition that could com; omise worker or public health and safety

4 Assurance of satisfactory erperience on the part of the Decommissioning
Contractor
5, Training of the Decommissioning Contractor's staff

6. Periodic audits of program performance by the Radiation Safety Officer and the
Nuclear Reactor Committee

26  Radioactive Materials Unrestricted Release Criteria

The Radioactive Materials Unrestricted Release Criteria limits for surface contamination
shall be below the limits specified in Table 1, "Acceptable Surface Contamination chclf. of
USNRC Regulatory Guide 1.86, “Termination of Operating License for Nuclear Reactors.



. The residual radioactivity shall not cause area dose levels to exceed 5 microRem/hr above
dackground at | m above the surface of the activated materials

The final survey will be in accordance with NUREG/CR-2082. “Monitoning for
Comnliance with Termination Survey Critena.”

27 Recontamination and Decom »aing Doc I

The Decommissioning Contractor will be responsible for preparing and implementing the
following Decontamination and Decommissioning Documents during the performance of this

project.

| Quality Assurance Program

. Radiological Controi Procedures
. Radiation Work Permit Procedure
. Surface Contamination Control Survey Procedure
. Airbome Radioactivity Control Procedure
. Calibranon & Maintenance of Survey I[nstruments Procedure
. Radioactive Check Source Accountability Procedure

' 3 Radioactive Waste Procedures

. Radioactive Waste Packaging Procedure
. Handling, Storage and Shipping of Radioactive Materials Procedure
. Solidificauon of Radioactive Liquids Procedure

4 Health, Safety and Emergency Procedures
. General Industrial Safety Procedure
. Health and Safety Procedure
. Housekeeping Procedure
. Emergency Action Procedure
. Waste Transportation Emergency Procedure

. 3 Work Procedures
. Construction of Contamination Control Envelope (CCE) Procedure

‘ . Aluminur Tank Removal Procedure







CHAPTER 3

3 EROTECTION OF QCCUPATIONAL AND PUBLIC HEALTH AND SAFETY

31 Eagulity Radiologicul § LS
311 Eagility Qperaung History

The reactor was operated from 1961 through June, 1984, A review of the annual operating
reports and interviews with the reactor management staff indicate there were no unusual events
including no radioactive spills within the facility nor radioactive releases from the facility. The
only remaining system beyond the biological shield s 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 hold-up tank ascertained no contamination to be present,

312 Qument Radiological Status of Facility

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 ion, source and fission chambers bave been removed.

The area dose levels within the d:y reactor tank at floor level are shown in Figure 3-3.
Figure 3-4 shows the contact dose rates within the region of the thermal column external to the
reactor tank and the contact dose levels on the outer surface of the beam ports. Measurements were
made with an Eberline lonization Chamber, Mode! RO2.

There was low level surface contamination on the graphite blocks located within the
thermal column region, therefore, low level surface contamination is present in the thermal column
area. There is no surface contamination on the inner surface of the reactor tank.

Material samples in the form of aluminum coupons and concrete borings were taken from
the reactor tank walrand floor in the vicinity of the core. Approximately 30% (1.6 fi3) of the
aluminum liner is activated with a total estimated activity of 1.96 uCi's. The uCi's were calculated
based on a linear correlation between the net cpm/g of sample #5 (calculated by KU personnel) and
the laboratory measured isotopic concentration analysis results of aluminum sample #5 in uCi/g
(predominant isotope was Co60). The assumption was made to set up a linear correlation between
the KU determined net cpm/g results of samples 1,2,3,4 & 6 to the known sample #5 net cpm/g and
HCi/g to calculate \ne remaining samples uCi/g reslts based on a linear relationship.

3.1
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MAP OF REACTOR TANK FLOOR LEVE

3-5 ;
\
| 2 Halfway into Assembly
(vertically)

10 14 Middle - Haltway into Assembly
| ~*—d 8- At Bottom of South Wall

3-5

ELAN VIEW

All Duse Rate Readings in mR/hr
(Readir.gs taker. on March 9, 1989)

Survey tnstryment -
Measurements taken with an Eberline lonization
Chamber, Model R02.

Figure 3-3
Area Dose Rates Within the Dry Reactor Tank at Floor Level
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ELAN VIEW
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Figure -4

Contact Dose Rates Within the Region of the
Thermal Column External to the Reactor Tank
and the Contuct Dose Rates on the Outer
Surface of the Beam Ports
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Example: (Concentration of Co60 in Aluminum sample #3, Linear Correlation)

{ KU results [ Laboratory results
samp. #3 & #5) samp. #5)
(S0cpm/gavg) X d&’:&l..iu&w = 7.3E-3 kCi/g
(¢1 cpm/g) mple #3 results )

(KU results samp, #8

Of the core suppom structures remove. the reactor tank, only the gnd plates. bolts and
aluminum angles show indication of radioactis 1s predominantly Cobalt 60. Their estimated
activity 1s as fotlows

Activity
liem Weight, lbs ~mCi)
Cirid Plates (2) 18 0.03
Bolts (20) and
Aluminum Angles (2) 5 0.5

The samples obtained from the lead shielding and graphite stringers that were located in the
thermal column region are somewhat activated. The estimated activity ot the lead shielding is 1 40
HCi 0 approximately ten (10) ft? of lead. The estimated activity of the graphite is 2.28 uCi in
approximately one hundred and twenty (120) ft* of graphite. There was no indication of alpha
activation.

Core samples were taken of the activated concrete as shown o Figure 3-5. An analysis of
the samples indicates low levels of activation as determined by laboratory analyses of the concrete
vore samples. The same type of assumption was made for the concrete core sample #3 with respect
t0 sumple #2 with known net cpm/g & uCi activity by correlating the net cpm/g and puCi/g 1o
determine total activity as calculated for the activated aluminum. Based on the laboratory results an
estimated .008% (15 ft') of the total volume of the concrete shield is activated with a total estimated
activity of 4,865 uCi's,

The Umiversity of Kansas administration, through its Radiation Safety Office, has
established a policy for the campus of minimizing all radiation exposures tu ALARA. This
requirement will be transmitted to the Dccommissionin? Contractor who will be required to prepare
an ALARA Plan specific to the decommissioning of the KUTR. The plan shall demonstrate
knowledge of the source of radiation during dismantling, pre~planned mitigation of the source
impact, pre-planned minimization of the duration of personnel exposure to the source and the
protection of personnel during their exposure. The ALARA Plan shall include, as a minimum, the
information listed below.
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Description of Worker Training - All personnel working on this project and in the vicinity
of the reactor room will be given instructions in radiation safety prior to the commencement of their
work activities. There shall be three types of training:

] Non-radiation workers

2 Radiation workers directly involved in handling activated or contaminated
materials and entering radiation areas

3 Persons directing the activities of radiation workers

The training program will follow the guidelines of the Institute for Nuclear Power
Operations General Empioyee Training Program. OSHA hazardous environment protection
training shali also be provided with emphasis on dust ingestion prevention, noise mitigation and
handling of heavy loads.

Additional briefings and practical training will be performed as required to review work
procadures, equipment usage, radiation control requirements and specific hazards associated with
certein procedural steps. Records of each individual training will be maintained by the DC on the
job site

LSLLAL ~ Three areas of radiological control are pertinent to this
dism: raling program including:

1. Personnel radiation exposure limits

ro

Radiation work permits

a

Surface contamination area isolation.

The personnel radiation exposur: limits are estublished in 10 CFR 20, Standards for
Protection Against Radiation. They are summarized in Table 3-1.
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Radiation Work Permits will be prepared to assure that the radiological .  ..er hazardous
work conditions associated with a specific actvity or group of activities are well-defined; that all
necessary preparations and plant conditions have bheen established: and that all required personnel
protective measures are clearly specified. All Radiation Work Permits shall be \pproved by the
Executive Engineer and by the Reactor Safety Officer. Work within a radiation or controlled area
cannot commence without an approved Radiation Work Permit. Should radiological or hazardous
conditions change significantly during the performance of an activity under a Radiation Work
Permit, then it is incumbent on the decommissioning contractor's field supervisor to stop the work
and nitiate a revision to the permit which reflects the changed condition.

As a mimimum, all RWPs shall contain the following information:

1. Radiation and contamination raapping based upon current radiological surveys,
analytical results, and calculations

2. Explicit description and survey of the available work area (e.g., contaminated areas,
“clean” working areas, examination area, low dose waiting areas, hot spots, et¢.)

9 Access requirerents 1o control the «pread of contamination from contaminated to
“clean” working areas and methods emploved to minimize exposure 1o all personnel

4 Description of the methods to identify and mark all removed items, and note their
place or ongin, their contamination and radiation levels, anc. any other pertinent
radiological information

-¥ Description of gackaging contaminated wastes in appropriate containers (as
prescribed by NRC and DOT regulations and radwaste disposal site criteria)

6. Explicit description of the protective clothing and respiratory equipment required

;) Listing of work area monitoring requirements necessary to detect changes in the
radiological conditions

L Lisang of required personnel dosimetry and protective devices

9. Re uwement. for Radiation Control Technician (RCT) coverage (continual,

intermittent, on-call, or not required)
10. Description of the work to be performed including estimates of time required

1. Requirements for additional information ( pre-job briefings, additional training,
ALARA briefings, etc.)

12. As addendum to the RWP, personnel entry logs shall be maintained to document
entry and egress from areas governed by the RWP and to track accumulated
exposure for ongoing work

All work involving the demolition of contaminated materials or potentially contaminated
material shall be performed within a contamination controlled envelope (CCE). The CCE shall be
maintained at a negative pressure relative to the environment outside the CCE during the time that
physical demolition or handling of the material is occurring. The exhaust from the CCE will be
through a HEPA unit to ensure retention of potential contamination. All personnel entries into and
exits from a CCE shall be made at a contamination control point which shall include a step-off pad,
replaceable floor covering  saper or plastic) for contamination contro!, personne! radiation
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montoning equipment, and repository for used anti-contamination clothing. All equipment or
materials to be removed from a CCE and intended for unrestricted use shall be surveved and
verified that the limits of Table | in NRC Regulatory Guide | 86 are met before being released from
the control point. If the limits ure exceeded then the material or equipment shall be decontaminated
before being released

{ 3 - In planning the details of the decommissioning program, the general sequence to
be followed will be the removal of the most actis ated matenal first, This serves two important
ALARA purposes:

L Retains the inherent shielding of the biological shield during removal of the
activated matenal, and

!J

Minimizes the period of exposure of the work force 10 the largest segment of the
radioactive inventory

A
¢

N . L8 -~ The decommissioning contractor will be encouraged to
utihize local shielding where appropriate to reduce exposure fields. A separate HEPA exhaust
system shall be maintained at the point of demolition to further minimize the potential spread of
contamination.

All demolition activities involving the potential for airborne contamination shail be
accomplished with workers using appropriate respiratory protection equipment

The decommissioning contractor has the responsibility for reflecting ALARA concepts in
the detailed planning of the program and for the day-to-day implementation of ALARA principles
tn the accomplishment of the work. The Executive Engineer and the Reactor Safety Officer will
reflect the University's responsibility for ensuring the achievement of ALARA via their approval of
program documents including Radiation Work Permits. The Executive Engineer will also monuor
the decommissioning contractor's performance to ensure that program requirements are adhered to.

32.2  Health Physics Program

The implementation of the health physics program during the decommissioning campaign
will be the responsibility of the decommissioning contractor. Approval and monitoring of the
contractor's program will be performed by the University ~t Kansas' Radiation Safety Officer. The
contractor will be responsible for:

L. Preparation of a health and safety plan

2. Provision of a full time health physics staff to perform all survey, monitoring and
radiological control functions

3 Selection of appropriate instrumentation for radiation and contamination surveys
and for personnel monitoring

4 Calibration, testing and maintenance of the instrumentation

% Monitoring of effluent discharges from contamination control envelopes.

; - This document shall include a description ot _ae controls to be
exercised to minimize personnel exposiire including stipulation of radiation exposure limits to
workers and non-radiation worker personnel; personuel dosimetry including film badges,
self-reading pocket dosimeters, extremity TLDs and racking of radiation exposures; internal
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radiological monitoring including bio-assay and excretion analysis: identification and monitoring
of controlled areas including radiation areas, controlled surface contamination areas, airborne
radioactivity areas, and radioactive materials areas: radiological survey techniques and
frequencies. respiratory  protection including engineering controls and respirator use. air
monitonng and dust conirol; contamination control; and satisfaction of OSHA requirements

For the measurement of area dose levels near background, a ratemeter with a 2 inch by 2

inch Nal detector shall be used. Air ionization chambers wil! be used to measure exposure rates
above 0.1 mR/per hour. An ionization chamber with a remote telescoping extension will be
available for high radiation area measurements should the need occur. Fixed contamination shall
be measured with a GM probe for beta- gamma contamination and a scintillation probe for alpha
contamination.  Sv.pe surveys for loose contamination shall be measured with laboratory
equipment or with appropriate GM and scintillation probes

A written procedure for the calibration and maintenance of survey instruments shall be
prepared by the decommissioning contractor. It shall identify the staff responsibilities for
instrument control and records, The procedure shall also define pre-use instrument check
requirements, grotection and storage of instruments, and calibration requirements. Al' instruments
used for surveys shall be calibrated at no greater an interval than six months and after every
instrument repair.

The contractor shall prepare an airborne radioactivity control procedure which shall define
how compliance will be attained with the provisions of 10 CFR 20, Appendix B, Table II.
Respiratory Protection Requirements and Use. The procedure shall define air sampling techniques
and frequencies; the calculation of beta-gamma and alpha concentration in the air samples; the use
of portable and continuous air monitors; air sam pling of the environment outside the centamination
control envelopes; and maintenance of air sampling records. The procedure shall also define the
limits and conditions under which full-faced respirators or hoods shall be worn, airborne Limits for
alpha and beta-gamma beyond which personnel will not be allowed entry into the area; respirator
maintenance and decontamination; and the operation of HEPA-protected contamination control
envelopes. All demolition activities which have the potential of creating airborne radioactivity
shall be performed within a contamination control envelope (CCE). Whenever work activities are
oceurring inside a CCE, a HEPA exhaust system, sized for at least three CCE volume air changes
per hour, shall be in continuous operation exhausting from the CCE. In addition, HEPAs shall also
be utilized to control known airborne generating activities such as burning or scabbling on
g%xggmmawd materials so (:at a separate exhaust can be taken at the point of generation within a

All nuclear fuel has been shipped from the site. The irradiated fuel was transported in two
shipments to the Savannah River Plant in the Model 700 cask. USA/$942/B( )F on January 28,
1986 and February 2, 1986. The unirradiated fuel was shipped to Oak Ridge on January ¥, 1956,

3.3.2 Radioactive Waste Processing

Since all systems at KUTR are dry, the only source of radioactivity during
decommissiv ir.g will be the solid waste associated with the concrete and metallic structure of the
reactor facility. This radioactivity will evidence itself in three radwaste forms:
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Liguid contamination may be generated during certain evolutions where cooling water must
be supplied to a cutting tool. The volurne will be small and will be processed manually, That is. the
bquid will be mopped up and manually solidified in a LLW drum for disposal at a bunal facility

No existing plant system will be required or utilized in the processing of the radioactive
waste. The temporary systems are limited to the airborne controlled ventilation HEPA exhaust
systems and the manual solidification of contaminated i ads.

333 Radioactive Waste Disposal

The DC shall prepare a procedure for Ha~dling, Storage and Shipping of Radioactive
Matenals with a section specifically on Radioactive Waste Disposal. This section shall contain the
rovisions of 10 CFR 20311, Transfer for Disnosal and Manifests and 10 CFR 61. Licensing
equuements for Land Disposal of Radioactive Waste. and applicable disposal site license
conditions for processing and disposal of low-level radioactive wastes shall be mer.

. Radicacuve Material Shupmen, Maunifest
(Provisions of 10 CFR 20.311)
The Radioactive Material shipment manifest shall include the following:

1. A completed radioactive material shipment record with each shipment of
Low Specific Activity (LSA) Radioactive Materia!.

1.2 Utilize the U.S. Ecoloy, Inc. Radioactive Material Shipment Manifest
for radwaste shipments to the Richland, Washington disposal site.

[.3  Radioactive Material Shipment Record should contain the following in-
formation:

i) Shipment Number - From the Radioactive Material Shipment
Log.

2) Shipment Date - The date the shipment leaves the KUTR facility.
3) Carrier — The name of the carrier transporting the shipment.

4) Driver signature - The signature of the driver picking up the ship-
ment.

5) Number of Packages ~ The total number of packages in the ship-
ment.

6) Total Activity - The total activity (in curies or millicuries) of all
packages in the shipment.

% Total Weight — The total gross weight (in pounds) ot 41l packages
in the shipment.

¥) Total Volume ~ The total volume (in cubic feet) of all packages
in the shipment. The volume is based on the external physical
dimensions of each package.

9) Proper Shipping Name/Identification Number- Check the space
next to Radioactive Material, LSA, NOS, UN 2912,



Exclusive ¢ Vehicle I+ Yes

lterm Number 'he serial number of

each individual

Material Description A briet description of the mat

Radionuclide - List each radionuclide present in the

Activity mCi -~ The activity, in millicuries. of eacl

racionuclide. It activity 1s less than the lowest level ¢
LLD), that shall be noted and the LLD Identified

Physical Form - Entes

Chemical Form ['he most prevalent chemical form of
rnal: metallic oxides, toluene. specific acids or bases, e
lype Package - Enter: Strong-Tight

} Jsk;‘,"‘\' \\ C’l»::’*! l h(' ".\‘i‘l- gros ‘\‘4(.\1.” {in ")\‘.““\1\ Ol :x‘\’\ DACK
& < £ ¢ L5
\iL‘.(

Package Volume ~ The volume in cubic fi - of the package based
on the exizrior dimensions

niRk/hr ltem Surtace - The maximum dose rate on contact witt
the surface of the package

mR/hr Package Surface - The maximum dose rute on contact
with the surface of the package

mR/hr Package ! meter - The maximum dose rate at any point |
meter from the package surtace

dpm/100 em? Alpha - The maximum loose surface Alpha con
taminanor on the surface of the package. If less than 22 dpm/100

cm?, may be entered as < 22

dpm/100 ¢cm2 Beta~Gamma - The maximum loose surface Beta
Gamma contamination on the surface of the package. If

220 dpm/100 ¢m2, may be entered as < 220




fJ

1) Label - Enter: Radioactive LSA - No Label Required
32)  The signature of the KU representative
33)  Date - The date the certification is made

Waste Classification (Provisions of 10 CFR 61)

The criteria for waste classification for low-level waste disposal is con-
tained in 10 CFR 61. The significant radionuclides generated as a result of neutron
activatuon are shown in Table 3-4. In addition the KUTR contains a very smali
Quantity of stainless steel, present in componer ts such as grid suppon plate bolts. It
1s concluded that the radioactive wastes from the KUTR can be classified as Class A.
Class A wastes do not need to be segregated for disposal, providing they meet the
stability criteria described in paragraph 61.56 of the regulation (i.e., wastes do not
structurally degrade and affect the overall stability of the disposal site through lump-
ing, collapse, etc). The type of waste container to be used to package the LSA mate-
rials is a d'x 4'x 6°, B--25 (96 ft?) and the estimated volume of LSA materials to be
generated incl.ing packaging is listed in Table 3-3 in Section 3.3.2,

The radioactive waste from the KUTR decommissioning will meet these cri-
teria because they will be in solid form (aluminum liner, concrete and other metal
components). To further comply with the regulations, the contziners will be filled
50 that voids will be kept to a minimum for ensunng structural stability when over-
burdened or when other packages are placed over them. The estimated waste vol-

umes include packaging (4'x 4'x 6°, B-25 container, 96 ft?) are listed in Section
33.2.

The activity concentrations of the aluminum liner, concrete and other metal
components waste that are ectivated can be found in Section 3.1 2.
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334 General Industrial Safety Program

The General Industrial Safety Program (GISP) for the decommissioning project shall
pertain to and fulfill the requirements of the tederal Occupational Safety and Health Administration
(OSHA) as presented in 29CFRI910 (as revised) and the requirements imposed by hs

Decommissioning Contractor.
3341 General Provisions

All personnel shall comply with the requirements of this program for all DC work activities
Supervisory personiel shall be responsible for taking corrective actions concerning occupational
hea..n, safety, and eavironmental deficiencies resulting from their operations.

Deficiencies or violations which endanger “life” or “limb", as determined by the DC, shall
be imraediately corrected and work shall not proceed until such corrective measures are in place.

On a weekly basis, the Executive Engineer along with the DC shall perform safety
inspections of the DC's operations and equipment to assure compliance with the requirements of
this program and all applicable state, federal , local, and KU regulanons. Documentation shall be
Maintained in a daily log book by the Executive Engineer and the DC for all safety and health
inspections performed. Any safety violations will be dentified. recorded in the log book and the
corrective actions taken immediately. The following ttems will be specifically addressed during
these weekly inspections as a minimum:

L. integnty of CCE's

2 Proper Maintenance of Step-Off-Pads
3 HEPA Performance

B Raawaste Packaging

S Air Monitor Performance

6 Radiation Work Permits

7 Hearing Protection

8 darricades

9 Safety Signs

10.  Scaffolds

Il.  Tapping Hazards

2. Storage of Combustible Materials
13, Lifung Devices

3342 low. wial Hygiene Reguicements

All work performed under the DC supervision shall ensure that personnel exposures to
toxic or harmful physical agents do not exceed the limits spectfied by (1) subpart Z of 29CFR 1910,
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Personnel assigned tasks in known noise-hazardous areas 290 dB(A) shall be enrolled in
the hearing conservation program prior to beginning of work. Other personnel may be required to
participate after monitoring reveals that their 8-hour, time weighted average exposure exceeds X5

dB(A).

Notse control measures, including the requirement to wear hearing protecuon equipment,
shall be determined by the DC after appropriate noise monitoring is completed throughout Burt
Hall and the immediate area surrounding the facility,

Records sh.ll be maintained that document the following:

l All noise monitoring conducted

3 Employee training
3. Control measures implemented

4 Protective equipment issued.
3345 Respiraiory Protecuon Program

The Respiratory Protection Program shall be written in compliance with ANSI 2-88.2,
NRC Regulatory Guide X.15, IOCFR20.103 and OSHA requirements.

The guidelines governing the Respiratory Protection Program shall include the following:

L. Written standard operating procedures govemning and use of respirators

to

Assignment of responsibilities

Types of records

4. Training of employees and supervisors

5. Qualitative testing

6. Work area surveillance

7. Medical surveillance

8 Special respirator use problems and limitations
9. Maintenance and repair of respirators

All respirator protection equipment utilized shall meet the requirements of Mine Safc‘-tl;;and
Health Administration (MSHA) and or National Institute fro Occupational Safety and Health
(NIOSH) approved respiratory protection equipment.

All respiratory protection equipment shall be stored and maintained such that it is protected
from outside contamination and damage, and routinely inspected.

335 Basic Safe Practices

Basic safe practice is the responsibility of each individual worker. The DC shall provide the
tols and equipment necessary to provide the workers with a safe work environment to perform the
different decommissioning tasks.
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CHAPTER 4

4 PROPOSED FINAL RADIATION SURVEY PLAN
41 lowoduction

A final radiation survey of the facility under NRC junsdiction will be conducted in order to
ensure that the DECON area satsfies the unrestncted release ¢ritena for radioactive material

The final radiation survey will be conducted after all other decommissioning activities have
been completed.

The detailed plan for the final radiation survey will depend on:

l. The details of the dismantling/decontamination process

p 4 The results of radiation surveys duning that process

- 8 The radiological history and other specific characteristics of the KUTR facility

4. The results of the preliminary survey

42 Preliminary Survey

As stated in NUREG/CR-2082 a brief preliminary radiation survey will be made in order to
formulate plans for an efficient, comprehensive survey. Before designing the preliminary survey,
decisions wil, be made concerning logical divisions of the KUTR room. A minimum number of 30
measurements will be made in each survey unit, and each survey unit should cover an area of at
most 30 m2. Dimensions of the survey units will be obtained so that a scaled drawing of each unit
can be prepared prior to the termination radiation survey. The KUTR site has been under a penodic
survey program and indoor radiation and contamination surveys during operation. Because of this
data base, current survey data may be incorporated into the preliminary survey data if it meets the
criteria of NUREG/CR-2082. The preliminary survey ensures the presence of grid markers for
locating and recording preliminary measurements. The preliminary survey will aid in deciding how
to sample the site; that is, whether by random sampling, stratified random sampling, systematic
sampling, or other methods.

43 Einal Swrvey Procedures
431 Bulding Survey

As stated in NUREG/CR-2082 for the final radiation survey, each survey unit is divided
Into two subunits: (1) lower surfaces comprised of floor surfaces, wall surfaces up to a height of 2
m, and any other surface easily accessible to a surveyor standing on the floor; and (2) overhead
surfaces comprised of ceiling surfaces, wall surfaces more than 2 m above the floor, and all other
surfaces notdescribed in (1). A HEPA unit will be installed in the existing reactor room ventilation
System to maintain a negative pressure in the room. This system will serve as a secondary CCE to
elim:nate the possibility of release of airborne radioactive materials to the atmosphere (in case of a
failure of the CCE over the reactor tank during decommissioning activities). The internal surface of
the existing reactor room ventilation system will be surveyed for internal contamination up to and
including the ventilation exhaust to the atmosphere.

The floors and lower walls wiil be divided by arectangular gnd system such as that shown in
Figure 4-1. The smaller blocks formed in this manner are referred to as “survey blocks,” and the
corners of the survey blocks are called “grid points.” The choice of the particular grid system is
guided by the following rules:

4



CHAPTER 4

A final radiation survey of the facility under NRC jurisdiction will be conducted in order to
ensure that the DECON area satisfies the unrestncted release critena for radioactive matenial.

The final radiation survey will be conducted after all other decommissioning activities have
been completed.

The detailed plan for the final radiation survey will depend on:

1. The details of the dismantling/decontamination 88

2. The results of radiation surveys duning that process

3. The radiological history and other specific charactenistics of the KUTR facility

4 The results of the preliminary survey

42 Prelmunary Survey

As stated in NUREG/CR-2082 a brief preliminary radiation survey will be made in order to
formulate plans for an efficient, comprehensive survey. Before designing the preliminary survey,
decisions will be made concerning logical Aivisions of the KUTR room. A minimum number of 30
measurements will be made in each survey unit, and each survey unit should cover an area of at
most 30 m2. Dimensions of the survey units will be obtained so that a scaled drawing of each unit
can be prepared prior to the termination radiation survey. The KUTR site has been under a penadic
survey program and indoor radiation and contamination surveys during operation. Because of this
data base, current survey data may be incorporated into the preliminary survey data if it meets the
critenia of NUREG/CR-2082. The preliminary survey ensures the presence of grnd markers for
locating and recording preliminary measuremenis. The preliminary survey will aid in deciding how
to sample the site; that is, whether by random sampling, stratified random sampling, systematic
sampling, or other methods.

43 Enal Survey Procedures
431 Building Survey

As stated in NUREG/CR-2082 for the final radiation survey, each survey unit is divided
into two subunits: (1) lower surfaces comprised of floor surfaces, wall surfaces up to a height of 2
m, and any other surface easily accessible to a surveyor standing on the floor; and (2) overhead
surfaces comprised of ceiling surfaces, wall surfaces more than 2 m above the floor, and all other
surtaces not described in (1). A HEPA unit will be installed in the existing reactor room ventilation
System to maintain a negative pressure in the room. This system will serve as a secondary CCE to
eliminate the possibility of release of airborne radioactive materials to the atmosphere (in case of a
failure of the CCE over the reactor tank during decommissioning act.vities). The internal surface of
the existing reactor room ventilation system will be surveyed for internal contamination up to and
including the ventilation exhaust to the atmosphere

The floors and lower walls will be divided by arectangular grid system such as that shown in
Figure 4-1. The smaller blocks formed in this manner are referred to as “survey blocks,” and the
corners of the survey blocks are called “grid points.” The choice of the particular grid system is
guided by the following rules:
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1. No survey block should measure less than 1 m on a side. Survey blocks of less than |
m on a side would require an impractically large number of measurements in the
buildings

t2

No survey block should measure more than 3 m on a uide. Survey blocks larger than
3 m on a side could lead to large uncertainties as o the precise location of the
contamination.

3 There should be at least 30 blocks in the population according to the equation 3.1 in
NUREG/CR-20%2.

The radiological conditions to be characterized on the lower surfaces include alpha
contamination - els (by direct reading), beta-gamma dose rates at | cm above the surface, external
gamma radiatio  vels at | m above the floor, and removable alpha and beta contamination levels.

At I m ubove the center of each survey block, the external gamma radiation level is
measured. At the surface in each survey block, five direct measurements each of alpha
contamination levels, beta-gamma dose rates, and gamma radiation levels will be made at
uniformly spaced points in a 1 m2 area in the center of the survey blocks as shown in Figure 4--2. (If
the entire survey block has an area of approximately 1 m2, then the “comer” measurements shown
in the | mZarea in Figure 4-2 are moved 30 cm toward the center of the block.) For each t%’pc of
measurement, the average value and the local variability in this | m2 area can be estimated. For an
area of only 1 m2, five alpha or beta-eamma measurements will be used to yield an estimate of the
average in that area. The survey block is next scanned with a G-M meter (open window ), the point
showing where the maximum reading (if any) 1s located; and each type of measurement (including
smear samples of measurements of transferable alpha and beta contamination levels) is made at this
“beta-gamma maximum point."”

The manner of data recording for a building survey is illustrated by the headings in Table
4-1. The following minimum data are needed:

l. Survey block numbers, identifizble on a scale drawing, and
a) the building name or number;
b) the building floor number,
¢) the surfaces surveyed.

d) ;{x‘cs of measurements and tne units (dpm/100 ¢m?, millirad/h, and/or
» mGy/h and microGy/h).

Name of surveyor taking measurements, date of survey, location data relative to the
grid coordinates, and log book pages for original data

*

3. Surface smears, plaster chips, etc., taken, and the indoor block number from where
they were taken, the container number, and whether matched to any air readings

4. Type, model number, calibration data, sensitivity limit, and any other information
ne~ded aboui the portable survey instruments to interpret the data obtained with
these instruments and to ensure quality control on the data so obtained

hn

When the block surveyed is below the sensitivity of the instrument, the fact that such
4 measurement was made will be included as a significant datum

4.2
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Measurement Made in a Typical Survey Block
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Table 4-1 (See NUREG/CR-2082)

Alpha, Beta-Gamma, and External Radiation Levels
in KUTR Room, Burt Hall, Including Floor and Lower

Wall Surfaces

Survey | center of block

“Directly measured
contamination at

ﬂ:recﬂy
contaminat

measured
ion surface at

maxmum beta-gamma point

External gamma
ragiation level

block Beta-gamma dose Beta~gamma dose | 1 m above floor
Alpha rate at 1 ¢m Alpha rate at 1 cm (RIAT)
(dpm/100 cm2) (millirad/hr) (@apm/100 ¢cm 2) (millirad/hr)
A2 100 0.08 100 0453 NA
3 100 008 NR® 0.08 NA
R 200 0.13 NR 013 NA
5 210 0.13 NR 0.13 NA
6 50 0.13 NR 0.13 NA
7 160 0.08 NR 0.10 NA
5 220 0.15 270 0.23 NA
9 100 0.15 023 NA
10 210 0.15 NA
1 100 015 NA
12 120 015 NA
13 120 0.28 NA
B | 210 005 NA
2 150 0.10 40
. 3 160 0.10 15
4 220 0.1% 48
5 260 1.8 70 40
a 210 15 S0
7 150 0.50 75
8 280 1.5 70
Y 160 28 100
10 290 3.0 130
1 260) 0.35 120
12 150 0.70 130
13 0.75 220
14 0.15 NA
C 1 0.05 NR 0.08 NA
2 0.09 NR 0.09 35
3 0.08 NR 0.15 40
4 0.13 140 0.35 60
S 0.15 130 1.3 80
6 120 0.13 290 1.3 78
7 140 0.13 80 0.30 70
8 220 0.30 280 15 50
9 260 0.08 200 0.65 55
10 110 0.11 270 020 55
11 210 0.15 260 0.33 90
i2 170 0.15 100 0.20 85
13 170 0.40 210 1.0 170

. aNA = not applicable  5NR = no reading taken
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432 lnsrumentauon and Methods for Contaminaled Surface Surveys

As stated in NUREG/CR-20%2, determining instrumentation to be used in the
decommissioning activities, isotopes of concern must be identified. Those isotopes that may be
present as contamination are Listed in Table 34 in Section 3.3.3. The instruments to be used in the
radiation surveys will be selected on the basis of the type and level of radiation anticipated as a
result of reviewing KUTR historical data, the decontamination process, and the results of the
preliminary survey.

Both the direct and indirect (wipe) monitonng methods will be used to obtain a complete
assessment of the surfaces being examined during the termination survey For direct methods of
surface monitoring, the scanning speed will be slow enough to ensure a source detection probability
of at least 50%. When surface activity is detected, the probe will be held stationary for a
quantitative measurement and the instrumen: rea.  will be averaged over 100 cm? and compared
to Table | of NRC Regulatory Guide 186 for t, disposition o? the area being surveyed.

~ The amount of removable radioactive material will be determined by wiping representative
portions of the surface being surveyed with soft absorbent material and applying uniform moderate
pressure. Efforts should be made to standardize, as much as practical, the procedure for taking the
wipe.

14 00 ~ The instruments used for direct and indirect monitoring of surface
contamination will be capable of measuring surface activity at ihe guide levels specified in Table |
of NRC Regulatory Guide 1.86. Instruments will be tested and calibrated in accordance with the

1s_pc:cnt'wauons contained in the American National Standard, “Radiation Protection Instrumentation
est and Calibration,” ANSI N323-1977, or the most recent revision.

Table 4-2 lists the detection capabilities of the various types of survey instruments that
could be used to support decommissioning activities.

4.3.3  DRocumentation

As stated in NUREG/CR-2082, proper documentation of every aspect of the program is
necessary for future reference to the decommissioning survey. The DC shall maintain an accuraie
mapping of the reactor room and surrounding area within this decommissioning project for future
review and verification by a regulatory inspector.

Instrument measurements and analytical results will include the following data:

l. Location of the measurement or sample
2. Date or dates of measurements or sample collection
3! Measured concentration of the specific nuclides in pCi/m3 or mBg/m3
for air samples; pCi/g or mBg/g for soil samples
4 ::nalyu’cai error at 95% confidence level should be reported for all analy-
S
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7.

L

v

Name of surveyor, sampler, or analyst

Analysis date

Instrument specifications and calibration data

Confidence level, standard error, etc. attached to analytical results

Name of person venfying results

The actual net measiired values (including negative values) and their associated errors will
be reported.  For values lower than the lower limit of detection (LLD), the LLD will be provided
Whenever possible, values lower than the LLD will be reported in the following manner:

Example See NUR' (/CR-2082):
I1.1 & 18.5 pCi/L or mBg/L.or 7.4 & 18.§ pCi/g or mBg/g.

The following supplemental information will be included with the radiation measurements
and analytical results report for inclusion in the final report:

1,

5
-

6.
7.

Description of survey and sampling equipment

Survey and sampling procedures, including sampling umes, rates, and
volumes

Analytical procedures

Calculation methods

Calculation of the lower limit of detection
Calibration procedures

Discussion of the program for ensuring the quality of results

The data will be presented so that the radiological condition of the site is completely and
accurately depicted and the radioiogical condition of the site can be ascertained without further
analysis and manipulation of the data.

A report will be wiitten and submitted to the NRC on the Final Radiation Survey as required
by NRC Regulatory Guide 1.86. The report will include a description of the survey methods,
instruments, analyses, and an evaluation of the results.
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CHAPTER §

RATED COST ESTIMATE AND PLAN FOR ASSURING AVAILABILITY OF

S up

EUNDS

The estimated cost for performing the decommissioning of the KUTR s approximately
$490.000 as shown in Talie S-1. In general, the work consists of removing the aluminum reactor
tank, floor, reactor box, divider plate, chamber pockets and all activated & contaminated concrete
from shield structure, and shipping the debris to a nuclear waste disposal tacility. The estimate 1s
broken down into the specific tasks, described in detail in Section 2.2, The basis of the estimate is as

tollows:

5

Labor and Burden - Union labor rates (1990) for Topeka, Kansas were used.
Equipment Usage - Equipment usage includes rental and operating cost of con-
struction equipment. [t also includes power toois, scaffolding, and consumables
such as dril) buts, concrete saw blades, etc.

Material - Consumable matenals prices are based on available data and vendor
quotes.

Subcontract - Subcontract costs were estimated for:

. Medical Examinations

. Laboratory [sotopic Analyses

. Laboratory Bioassays

. Transportation of Radioactive Materials to

. U.S. Ecology's Handford, WA Burial
. Facility

Labor, Equipment, and Consumables Costs - Decommissioning Contractor’s
Overhead and Profit included the following markups:

. 15% On Craft Labor and Burden
. 5% On Purchased Equipment

. I5% On Rental Equipment

. 15% On Purchased Consumables

§-1



Table §-1
UNIVERSITY OF KANSAS

RESEARCH REACTOR DECOMMISSIONING COST ESTIMATE

S WO -
OO0 OO

2.0

3.0

4.0
5.0

ACTIVITY

Contragtor Pre-Deployment Phase |

Materal Analysis
Decommissioning Plan Preparation
Achieve Desommissioning Order
Preparatic' of Documents

1.1
18
1.3

Contractor Post-Deployment Phase ||

1.0 Site Mobilization

Trave! In
Mobilize Equipment
General Employee Training (GET)

Confirmatory Radiation Survey

et Up Work Areas
1

Staff Office

Storage Area

Anti-C Change Room Facility

install Temporary Power Service
Construct CCE Over Reactor Tank
Modify Reactor Room Existing HVAC

Decontaminate Equipment Prior to Removal

Removal of Activated Material and Components

A

oo o
DO e WM

Setup and Test Cutting Equipment
Setup cutting Station

COST

KU
KU
KU
$36,000

$1.700
$7.200
$6,200

Included in DC
Staft Costs

Included in DC
Statf Costs
$400

$3,300

$1.300

$4,500

$7.800

$400

$8,900
$6.700

Remove Thermai Column Door and Remaining Blocks  $8.900

Construct CCE Door at Thermal Column Opening
Install HEPA at Thermal Column Door

Segment, Remove and Package Aluminum Tank,
Floor, Reactor Box, Divider Plant and Chamber
Pockets

$1,700
$2,600
$20,000




Table 5-1 (Cont.)

ACTIVITY

57

6.0

~
o

8.0
9.0

10.0

1.0

1.0
13.0

Remove, Segment and Package
5.71 Core Bore Beam Tubes
5.7.2 Pneumatic Tube Assembly
573 Thermal Column Lining

Setup Lower Tank Region Transport Cart
for Waste Material Egress Through Thermal
Column Opening

Remove Activated Concrete

7.1 Breakup, Remove and Package
Activated/Contaminated Concrete from
Walls and Floor

7.2 Cleanup and Decontaminate Tank Region

Perform Confirmatory Survey of Drain to Holding Tank
Pertorm final Radiation Survey

Cut, Package, Ship and dispose of Activated/

Contaminated Materials and Components

Prepare Final Decommissioning Report

Final Site Cleanup

Site Demobilization

Undistributed Cost - Phase | and |l =
Sub-Total Cost =

+ Contingency (10%) =

Total Cost Phase | and || =

$3.000
$600
$13,000

$2.400

$37.500

$400
$300

Included in DC
Staff Costs

$23,100

.' led in DC
statf Costs

$800
$4,000
$242.800
$445,500
$44,500

$490.000







The University of Kansas (KU) has previously submitted « letter of application for
amendment No. |5 dated September 23, 1986, addressed to the NRC pursuant to 10 CFR $0.90, for
changing the status of KU's operatng license No. R-7%, Docket No. 50-14% 10 a "possession
only" status. The letter included a copy of The University of Kansas proposed changes 1o their
Technical Specifications to support the KU amendment change 1o a “possession only " status. The
NRC sent a letter in response dated Junuary 28, 1987 converting the KU operaung license 1. a
“possession only” status in accordance with the KUTR Technical Specifications. Therefore, th *

sume Technical Specifications will he i place and adhered to during the decommissioning
activities
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. Housekeeping Procecure
. Emergency Action Procedure
. Waste Transportation Emergency Procedure
S. Work Procedures
. Aluminum Tank Removal Procedure
. Altivated and Contaminated Concrete Removal Procedure
. Removal of Beam Tubes and Pneumatic Tube Procedure
. Suriace Decontamination Procedure
. Censtruction of Contamination Contre Envelope (CCE) Procedure
. Final Site Radiation Survey Procedure

. Firal Site Clean up Procedure
Tae DC shall include the following information in his Quality Assurance Manual:
1 Responsibility and Scope
Organization .

.'J

3 Doc imentation
4 Design Control
s Procurement Control

6 Document Control

7 Material Control

8. Process Control

9 Inspection

10.  Test Control

I1. Control of Measuring and Testing Equipment
12. Corrective Action

13, Quality Assurance Records

14, Audits

723 Applicability

This QA program is applicable during the performance of any decontamination and .
decommissioning activities through the completion of the DC's work scope and the project.
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. 724 Regords and Reports

Accurate and complete records and reports shall be maintained by KU of the performance
anc completion of all activities which may resuit in exposure of workers or the public to radiation or
other hazardous/toxic materals.

! Recoids

Records which will be maintained during DECON activities are listed

below .

Health and Safety Related Activities.

. Radiation work permits

. Work procedures

. Radiation survey reports

. Contamination survey reports

. Airborne survey reports

. Environmental survey reports

. Counting data on air samples, smears, and gamma spectrum
analysis

. . Instrument calibrations

. Source inventory and storage

. Radioactive material inventory and storage

. Shipment records

. Waste disposal - surveys and records

. Package certifications/records

. Incidents and accidents

Personnel Records

. Bioassay analyses

. Personnel exposure records

. Individuai dosimeter readings as related to daily tasks and work
procedures

. Respiratory protection qualifications (medical clearance and fit
test)

. Audiogram results

. Training records

. . Visitor logs and exposure information



4 Repons

Repons pertaining 1o DECON activities shall be written and submitted to
the prooer authonties pursuant to Regulatory Guide 1.86

725  Audits

Upon issuance of decommissioning activity procedures, the Decommissioning Contractor
QA personnel will perform periodic audits prior to, during, and after decommissioning activities to

¢nsure com

pliance with the requirements with this plan. The Executive Engineer or Reactor

Director designee will perform an independent audit as an overcheck of the DC. The respective
Audit programs will include but not be limited to:

L.

ro

Review of DC's operating personnel health and safety training program

Review of DC's radiological control program including ventilation, instrument
usage and calibration, personnel monitoring and area monitoring procedures

Review of DC's work procedures with regard to public health and safety and the
principles of ALARA

Audit of contractor records including training, radiation surveys, instrument cali-
raton and shipping data

mem

o

N

Review of DC's operating personnel health and safety training program

Review of DC's radiological control program including ventilation, instrument
usage and calibration, personnel monitoring and area monitoring procedures

Review of DC's work procedures with regard to public heaith and safety and the
principles of ALARA

Audit of contractor records including training, radiation surveys, instrument cali-
bration and shipping data

Independent check of area radiation levels and surface contamination levels

Approval chain of documentation to be submitted to NRC
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