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EXECUTIVE SUMMARY

This Decommissioning Plan (OP) for the U.§. Army Materials fechnology
Laboratory Reactor at Matertown, Massachusetts, specifies that the reactor
facility will be decommissioned by decontamination. The Army decided upon
total dismantlement as the preferred alte native for reasons explained in this
document, However, this DP describes decommissioning of the reactor facility
by continuous dismantlement as required in order to decontaminate by removing
contaminated materials. This will accomp)ish decommissioning and fead to the
release of the facility for unrestriclted use.

The facility to be decemmissioned includes the containment building
(Butlding 100), piping in the reactor facility laboratory (Building 97), an
underground pool water retention tank and remnant components of the secondary
coolant system,

The following tasks will be undertaken in order to complete the
decommissioning of the reactor. Some of these may be performed in parallel.
First, the Decommissioning Contractor will remove any auxiliary structures,
which will inciude Cistern 242, the piping in Bullding 97, and the secondary
coolant system,

Secondly, the Contractor will remove the components and systems from the
reactor building itself. This will involve removing the reactur pool
interr 1s, reactor pool liner, platforms, basement piping, basement sumps, the
gamna facility and storage tubes, and the reactor pool.

following campletion of decommissioning, the termination surviy will be
performed by the U.S. Army Environmontal Hygiene Agency. The survey will
include the reactor building and the soil areas where excavations were
perfarmed.

A Quality Assurance Plan will be developed and followed throughout the
decommissioning process to ensure that the work is performed in compliance
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with the Decommissioning Plan, the Statement of Work, procedures, and other
applicable specifications and requirements.

In addition, the decommissioning program will be conducted in such a way
as to be certain that the following regulations, guides, and standards are
met: all applicable regulations from the Code of Massachusetis Regulations;
pertinent portions of the U.S. Code of Federa)l Regulations; applicable Army
regulations; regulatory guides from the regulating agencies (e.g., the Nuclear u
Regulatory Commission and the Environmental Protectior " ncy); and the
standards set forth by certain institutions or technical societies (e.g.,
American Society for Testing and Materials, tne International Commission on
Radiological Protection, and the American National Standards Institute).

The Occupational and Radiation Protection Programs for the AMTL Reactor
decommissioning will consist of a set of policies, procedures, and
instructions to protect workers, the general public, and the environment. The
Occupational and Radiation Protection Programs will provide occupational
health, health physics, industrial hygiene, and safety elements.

The Radiation Protection Program will include requirements to monitor
radiation and radioactive materials, to control distribution and releases of |
radioactive materials, and to keep radiat:un exposure within 10 CFR 20 limits :
and at as-low-as-reasonably-achievable limits. The related Industrial
Safety ard Hygiene Program will be concerned primarily with protection against
nonradioactive exposures and hazards and wil' be administered in accordance
with regulations from the Occupaticnal Safety and Health Administration.

The decommissioning operations wi'l be performed and managed by a

» decommissioning contractor. As the licensee, the AMTL Commander 1s .
responsible for the overall decommissioning project and has authority in all
associated matters, including safety. The oversl) project management, ik

however, will be accomplished by the U.S. Army Corps of Engineers, New England
Division. The AMTL will provide a quality assurance expert to ensure that the
contractor is performin, work in accordance with terms of the contract,
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The estimated cost of the AMIL Reactor decommissioning project ranges
between $4.3 an” $5.1 million. Both estimates are based on decontaminatior
The lower estimate is based on an assumed void volume of 10% .5 *ha backeg
radivactive waste, and the higher cost estimate is based on an assumed void
volume of 60%. The estimates also assume that the radioactive waste wouid be
disposed of Letween 1 January 1992 and | January 1993, which would involve
paying a state penalty surcharge of $120 per cubic foot of radioactive wiste,
The funding for this project will come from appropriate U.S. Army source; and
will be distributed by the U.S. Army Corps of Engineers Military Programs
(CEMP)
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1.1.1.1 Building 100, Reactor Containment Building. Building 100, the
reactor containment structure (see Figure 1-3), is a cylindrical pressure
vessel B0 ft in diameter and approximately 67 ft high from ground level, with
an elliptical top. A cross-section of the containment shell is shown in
Figure 1-4. The basement foundation 1s approximately 19 ft below ground
level: a t-ft-diameter gamma-ray facility extends an additional 9 ft below the
foundation level. The perimeter walls of the gas-tight containment shell are
2-ft-thick concrete and extend up to the crane rails 44 ft above ground level.
The aboveground walls and the roof are covered with a 1/2-in. welded stoel
plate. There are two large penetrations in the perimeter wall for personne)
airiocks permitting access to the interior of the she!l. In addition, there
is a large double door in the southwest portion of the containment shell, The
electrical utilities are brought in through seals, which consist of a conduit
box filled with a sealant and a metal tube welded to the shell. This allows
the electrical cables to pass through the containment shell. The water inlet
Tines (city water and secondary cooling water) and outlet lines (liquid waste
and secondary cooling water) pass through pipes welded to the shell, The air,
steam, return condencate, and demineralized water lines also enter the
containment shell from Building 97 through pipes welded to the stee) shall,
Air intake and exhaust are accomplished throuch steel ducts with flanges
weided to the shell and provided with autcmatic closing dampers. Over.
pressurization protection for the shell is provided by a 2-1n. line with a
water trap equivalent to a 5 7t head of water installed between the shell and
the atmosphere. The containment shell completely encloses the reactor and al)
of its associated equipment, with the exception of Cistorn 242 and the
secondary coolant system.

The containment-shel! floor plans are shown in Figure 1-5. The main
operating floor, which is at ground level, is about 76 ft in diameter. ODuring
operations, the first platform provided access to the six slant beam tubes,
which exit at this level from the reactor vessel. The second platform
provided an area for the reactor control room and space for personnel and
equipment for loading and unloading the reactor. A standard !0-ton c¢rane,
mounted on a circular track, was used to service the main floor, the
platforms, and part of the basement through floor cpenings.
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The basement area was used for experimental and operational purposes. A
gamma-ray exposure experimental facility was built below the basement floor
level. The gamma-ray facility could also be used for fuel storage. There are
16 vertical storage tubes in one part of the basement floor that could be used
for storing radioactive materials, such as beam tube plugs, collimators, and
frradiated samples. These 16 vertical tubes are 4 ft 3 in. deep. Two tubes
are '7 in. in diameter, two are 10 in. in diameter, eight are 8 in. in
“iameter, and four are 4 in. in diameter.

A1) the primary-ccolant equipment for the operation of the reactor is
located in the basement and 1s separated from occupied areas by 2-ft-thick,
ordinary concrete walls., A main sump 15 also located in t%= hasement, to
which all liquid waste within the containment shell drained. The liguid waste
was then automatically pumped to a liguid-waste storage ta «, which was part
of the liguid-waste handling system that was located in Building 97 before 'ts
removal .

The reactor is a version of the "swimming pool" type., the pool having
been replaced by an octagona! open tank, completely above ground. The
internal dimensions of the tank are 10-1/2 ft in diameter by a depth of 30 ft,
which provided 4 ft of water shielding from the fuel horizontally and 22 ft of
water shielding above the centerline of the fuel vertically. The concrete
biclogical shield consists of an approximate inner 16 in. of ordinary concrete
and 4 ft of high-density concrete. Maximum noutron beam facilities were
utilized by the addition of 16 horizontal 6-in. beam tubes, one horizonta)
6-in, through tube, and six slant 6-in. beam tubes. See Figure !-6 for a
three-dimensional model of the reactor.

A cover made up of hinged metal plates closed off most of the top of the
pool. This allowed access to the poul for transfer of fuel elements between
the veactor and the lead-lined recessed storage positions available in the
annulus, The annulus was built around the upper portien of the reactor poo)
and is accessible from the pool through & removable, watertight gate which
permitted the movement of fuel elements under water.

1-8
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The fuel elements used in the open-top, tank-type, thermal, |
heterogeneous, H,0-cooled and moderated reactor were Materials Testing .
Reactor-type assemblies fitted into a gridplate and expanded to a 7 x 9 array !
of fuel elements, reflector elements, and plugs as shown in Figure 1-7. The |
increase in grid plate size permitted changes of core configuration and
provided the greater fuel loading needed to overcome reactivity losses to the
beam tubes and for operation at higher power levels. The reactor grid plate
is supported on a pedestal on the bottom of the pool as shown in Figure 1-7,

1.1.1.2 Building 97, Reactor Facility Laboratory. The reactor facility
included portions of Building 97, which provided access to Building 100
through an airlock and which also crntained offices and laboratories for
support of the reactor aoperations (see Figure 1-5). The liguid-waste handling
system for the reactor was also contained in the south end of this building.
This system consisted of tiwree aboveground 3000-gal wastewater storage tanks
and & disposable cation, anion, and mixed ion-exchange system for storing and
treating contaminated water from the reactor. Contaminated water stored in
the retention tank, Cistern 242, could also be pumped to this system for
precessing, (According to operating history records, contaminated water was
stored in the retention tank, Cistern 242, at least once.) The three storage
tanks, mixed jon-exchange system, and pool fi111, make-up, and laboratory
demineralizer system werc removed after deactivation of the reactor '
to make room for a particle accelerator. The portion of the piping that
remains between Buildings 97 and 100 and going to Cistern 242 will be
addressed in this report. Building 97 presently contains chemistry
laboratories, an ion-inplantation facility, and a particle accelerator for
neutron predustion,

1.1.1.3 Cistern 242. A buried pool water retention tank, Cistern 242,
located approximately 25 ft southwest of Building 100, served as th: low-leve)
waste storage tank for the reactor (see Figure 1-8). The 23-1/2-ft square
tank is constructed of 1-ft-thick concrete and is 15 ft deep. A manhole cover
provides access to the tank's interior. The tank was used to hoid *%» reactor
pool water during reactor maintenance to minimize the time and expense of
supplying demineralized water to refill the pool. Had the reactor pool water
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Figur‘e 1«8, View of Cistern 247, looking north Building 100 15 in background



become seriously contaminated, it could have been pumped to the retention
tank. The contaminatec water could then be processed in the liguid-waste
handling system located in Building 97. In October 1966, a
liguid-level-indicating recorder was installed to facilitate waste management
and to provide a method of mon‘toring the retention tank for any appreciable
ieakage. The water contained in the retention tank was drained and the tank
flushed to the sewer system after the reactor was deactivated.

:.1.1.4 Remaining Components of the Secondary Cuolant System. The
remaining components of the secondary coolant system consist of the following
items:

. Secondary coolant pump concrete pad

. Three pumps

. Secondary coolant sump beneath the concrete pad

. Unw und secondary coolant piping and conduit between the sump
area = the reactor building.

1.1.2 Reactor Usage During Licensed Period

The AMTL Reactor was used to conduct various materials studies, such as
experiments in the structure of heavy-metal azides, lattice dynamics studies
on explosive-type materials and determinations of vibrational spectra of
organic secondary explosives, polycrystalline and single-crystal coherent
scattering materials and liquids, activation analysis of samples containing
irace impurities, and inducing slight radiation effects in materials. These
experiments were conducted during the operating life or the reactor from
June 15, 196C to March 27, 1970.



1.1.3 Compirison of Considered Decommissioning Alternatives

Following shuidown and deactivation of the AMTL Reactor, gccommissioning
planning was started. The objective of decommissioning the reactor is to
obtain release of the facility and site from the NRC for unrestricted use and
to terminate the license. The alternatives of safe storage and entombment
were not considered because they did not achieve the . rmy’s objective of
unrestricted use. The two alternatives determined to be in accordance with
the Army’s objectives are discussed in detail in the Decision Analys »
Report.' These considered alternatives were partial dismantlement aid tutal
dismantlement .

Partial dismantlement, as described in the Decision Analysis Report,
details the removal of those interior and exterior components known to be
contaminated. The remainder of the facility would be left intact for possible
reuse. The totzl dismantiement alternar.ve includes all work that makes up
partial dismantle.ont plus the total dismantlement and disposal of
Buiiding 100 and the reactor containment shell as clean waste. Both of these
alternatives wil( achieve total decontamination of the facility.

The comparison of the alternatives included estimated costs, project
duration, and radiation exposure to persenncl; the comparisons are shown in
Table 1-1. The basis for the estimated cost for decontamination is given in
Secticn 3,7. The basis for the estimated exposure to personnel is given in
Section ].4.

The Army decided upon total dismantlement as the preferred alternative
for reasons explained in the following secticn., 'owey ¢, this DP describes
decontamination through continuous dismant.ement a: required in order to
remove all contaminated materials. This wiil accomplish decommissioning and
lead to the release of the facility for unrestricted use.

The Army will make available to the public a plan which will describe the
method by which the reactor building will be dismantled. This plan will Le
inplemented once the NRC has deteruined the facility meets the unrestricted
use criteria.



Table 1-1. Comparison of considered alternatives

Estimated Estimated
Estimated Project Radioactive
Costs® Durat ion® Exposure®
. Aternative ($M)° ($M)° {week:) {Man-rems)
1. Partial Dismantlement 4.3 5.1 43 10.0
o 2. Total Dismantiement 5.3 6.1 54 10.0

a, The estimated costs assume the radicactive waste will be disposed of
after January 1, 1992, but prior to January 1, 1993, Disposal of the
low-level radioactiv; waste during that period of time causes a penalty
surcharge ot $120/ft", which is included in cach estimated cost.

b. These cost estimates are Pased on an estimated volume of packaged
radioactive waste of 8,000 ft° which includes 10% void volume.

¢. These cost estimates are bfaed on an estimated voiumc of packaged
radioactive waste of 12,000 ft” which includes 60% void volume,

d. The estimated duration assumes the shipment of radicactive waste will
| o« ~ur in paallel with removal of contaminated components. The estimated
| ducation includes both phases of the termination survey but not the

| evaluation of the Phase Il results.

, e. The estimated radiocactive exposure is the same for partial and total
| dismantlement because all of the exposure will occur during decontamination
as part of either alternative.
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| Estimated
Duraiion
Major Tasks weeks)
B. Decontaminate reactor building by removing
comprnent s 12
ead 1. Reactor pool internals
| 2. Reactor pool liner
3. Patforms
4. EBasement piping
§. Basement sumps
6. Gamma facility and storage tubes
7.  Reactor pool
i C. Dispose of radicactive waste 12
D. Perform internal decontamination 2
E. Perform Phase | termination survey 8
F. Evaluate Phase | results 4
G. Backfill and grade |
H. Perform Phase 11 termination survey 8
I. Evaluate Phase Il results and request 8

| release of facility/site

i 1.1.6 Quality Assurance Plan

| A Quality Assurance (QA) Program shall be prepared for the

L decommissioning operation by the decommissioning contractor and approved by

[ - the licensee. The program shall comply with American National Standard (ANS)
} QA Program requirements for yesearch reactors, N 402-1976 (ANS 15.8).
t

The Quality Assurance Program shall include the following items;

. Review of health and safety training procedures for operating
personnel
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. Review of radiation monitoring procedures and instrumentation
calibration and maintenance practices

. Review and monitor the decommissioning procedures for adequacy in
regard to public health and safety, security, maintenance of
as-low-as-reasonably-achievable (ALARA) conditions, choice of
methods and equipment, and conformance to all applicable state and
federal regulations

. Review and comment regarding proposed changes to, or deviations
from, the Decommissioning Plan

. Review of |rocurement documents for equipment and/or services that
affect public health and safety

. Monitoring document control system with regard to work instructions
and procedures, drawing and information management radiation survey
results, and field changes

. Review of documents released for NRC review/approval,
1.1.7 Contractor Participation

The Department of the Army plans to have the decommissioning performed by
one or more outside contractors. The tasks to be performed by contractors and
the detailed performance requirements will be specified in a Statement of Work
(SOW), which will become part of the contract. The contents of the SOW are
described in Section 3.2.1.

Contractor participation will include the following:

. Providing organization and management to implement the SOW

. Preparing plans, including Emergency, QA, Environmental, Health,

Safety, Training, Transportation, Sampling and Analysis, and Waste
Management Plans
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Preparing work procedures, as specified in the SOW

. Training appropriate personnel, as required

. Freparing progress reports, cost and schedule reporis, deviation
and/or field change reports, radiation survey reports, and other
reports reguired by the SOW

. Conducting and supervising day-to-day decommissioning
. Procuring services and equipment
- Administering subcontracts and controlling subcontractors.
1.1.8 Terminaticn Radiation Survey Plan
Following completion of decontamination of the facility and removal of

equipment surrounding the facility, as specified in this DP, a termination
radiation survey shall be performed, following guidance in NUREG/CR-2082,

Monitoring for Compliance with Decommissioning Termination Survey Criteria.’
Details of the survey plan are provided in Chapter 8 of this DP.

The termination surveys shall include direct radiation measurements,
analyses of smears and other samples from inside the reactor buiiding, and
soil analyses.

1.2 Facirity OPERATING AND POST-OPERATING HISTORY

1.2.1 Reactor Power History and Experiments

The AMTL Reactor was the first nuclear research reactor designed to meet
the needs of the research programs on materials for the U.S. Army Ordnance
Corps., and was constructed at Watertown, Massachusetts, during the late 1950s
and 1960.
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Initial criticality of the reactor was achieved on June 15, 1960, at a
power leve! of | MW, Post-neutron tests consisting of shim rod calibrations,
power calibration, temperature and void coefficients of reactivity
measurements, and determinations of the worth of experimental facilities were
conducted, culminating on September 16, 1960.

Various solid-state physics research programs and experiments were
conducted at the 1-MW power level i(hrough June 1966 by the Army Materials and
Mechanics Research Center (AMMRC).

A number of local institutions (Boston College, Worcester Polytechnic
Institute, University of New Hampshire, and Massachusetts Institute of
Technology) also made use of the AMTL Reactor for diffraction measurements and
irradiatiors,

The reactor’'s license was amended in June 1966 to allow the power level
to be increased to 2 MW in order to provide higher neutron fluxes for
experiments. The approach to 2 MW began on June 6, 1966, and was completed on
June 15. The power was increased in steps of 200 kW and all parameters were
observed and measured for several hours at each step.

The react~r’'s license was updated in 1969 from 2 MW to 5 MW. On
August 22, 1969, the power-escalation program began and the reactor power was
increased in 1-MW steps to the maximum licensed power level of 5 MW. This
procram was completed with a 79-hour 5-MW run during the week of
September 8, 1969, with no abnormal results observeu during the power
escalation.

Experiments similar to those described above were planned using the
higher power level, as were new experiments for advanced material and for
research on, development of, and application of composite materials, improved
metal alloys, and ceramics. These experiments were performed on an irregular
schedule until the reactor was permanently shutdown in March, 1970.
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1.2.% Reactor Operation Summary

Based on the information contained i th: operations reports of the U.S.
Army Materials Research Agency Nuclear xeictor Facility covering the period
from June 15, 1960, through March 27, 1970, and a review of the facility
satety reports, there are no ‘ndications that any fuel was breached during
reactor operations or during fuel transfers between the reactor core and the
annulus. Further evidence that no fuel was breached are the low levels of
radioactivity and contamination found in the reactor vessel and on the reactor
internal components,

1.2.6 Post-Operating History

In December 1969, the Departmert of the Army decided to shut down the
operation of the AMTL Reactor. On March 27, 1970, reactor operations were
shut down and the reactor was placed in standby mode. A deactivation report
was submitted to the NRC, Division of Reactor Licensing and to the Army
Reactor Committee for Health and Safety (ARCHS) in December 1970,

The following radicactive materials were removed from the reactor
building and disposed of as follows:

. The irradiated and unirradiated fuel elements containing special
nuclear material were removed under contract with National lead
Company and returned to the U.S. Atomic Energy Commission

. The beryllium oxide (Be0) reflector elements, shim-safety rods.
armatures, and stainless-steel pieces from the guide tubes were
disposed of as high-activity radiocactive waste

. The fission chambers containing U-235 were transported to another
reactor facility and reported under SNM-244

. The ionization chambers were disposed of as low-level radioactive
waste
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coolant sump, three pumps, and piping to the primary coolant system were also
Teft in place outside the containment shell. Cistern 242 and the associated

piping going into Building 97 will also be removed during the decommissioning.

1.3 CurrenT RADIOLOGICAL STAaTUS OF FacILiTy

The currant radiological status of the facil.ty is based on results of
radiological characterization and neutron activation analysis performed.

1.3.1 Radiological Characterization

The results of radiological characterization performed during 1989 and
1990 are sumoarized in this section. Details of the AMTL Reactor
characterization, including chemical characterization, are contained in the
Characterization eport.’

1.3.1.1 Building 100, Reactor Containment Biilding., Areas surveyed
inside the building were as follows: the basement, the operations floor, the
first and second platforms, the reactor control room (located on the secend
platform), the top of tne reactor, the ruactor vessel, the rcactor pedestal,
and the reactor annulus.

A1l radiation measurements were made with nartahlie heta-oamma radiction
instruments having detection efficiencies of approximately 10%. The smears
that were co)lected were counted at the Idaho National Engi-eering Laboratory
(INEL) with a decade scaler. These instruments were used for all [l areas
surveyed.

A1l smears taken and analyzed for the reactor basement area, except smear

number 3¢, revealed less contamination than was called for in the most
vestrictive part of NRC Regulatory Guide 1.86, which gives acceptable surface
contamination levels. The acceptable levels for removable contamination are:
Tess than 200 dpm/100 cm® bzta gamma and less than 20 dpm/100 em’ alpha.

Smear number 34 was collected inside the stcrage tubes of the storage facility
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Table 1-2. Results of isotopic gamma scan for annulus smear sample.

Sample Activ}ty
Radionuclide AuCi/100 em’) % Error (1-%)*
Co 60 1.016£-03 2.52
EU-152 4. 848E-04 .76
EU-154 8.500€-0%5 22.56

a. The percent error shown for each radionuclide is the statistical/fitting
com?onent obtained from weighted results of all photopeaks found for the
nuclide. Other error components that should be considered in the total
error are detector efficiency (5.0%), geometry/positioning (5.0%), and any
other errors that can be quantified (0.0%).

-——— m——
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5' Table 1-3. Summary of the resulis of the AMTL Building 100 smear sampling

; Beta-Gamm Alpha
Basement .,
Inside tubes of the 293 <20
storage facility
All other basement 293 <20
smears

| Main Floor
A1l main-floor smears <200 <20
First Platform
All first-platform smears <200 <20
Second Platform
A1l second-platform smears <200 <20
Reactor Vessel Internals

; Floor by t.e access ladder 204 <20

f A1l other reactor-vessel <200 «20

; internal smears

|

| Reactor Annulus

: Stainless-steel racks 293 9% <20
Annulus floor 200-725% <20

q .
Stainless-steel piping 749-5707 <20

below reactor gate
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General body field by stainless-steel pioe at 3 ft

Table 1-4, vy of the results of the AMTL Building 100 radiation survey.
Contact-Radiation

Reading

.1 hucation {mR/h)

Basement

Demineralizer 2.0-6.0

Heat exchangers 0.3

Fission product monitor 0.0%

Californium-252 source 16.0

Mubile N-Ray 0.2

First Platform L

Reactor keeper slide '

Reactor top 0.7

Magnets in cabinet 0.4

Reactor Vessel Internals

Blind flanges 50.0-550.0

Slan* tubes 8.0-30,0

Valves 10.0-60.0

Pedestal (top) 550.0

Pede.tal (bottom) 15.0

Reactor Annulus

stainless-steel racks and stainless-steel pipe 55.0

Below reactor gate iéago.o
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Section 3.2, All that presently rewains is the piping (4-in. iron coolant
transfer line, 2-1/2-in. {fron sump pump drain Ving, Z-in. aluminum
demineralized water line, and 1 -in. iron test connection 1ine) connecting
Builuings 97 and 100. Smeurs taken from the piping inside Building 97
indicate that the radicactivity levels are less than 200 dpm/100 cn’
beta-gamma and less than 20 dpn/100 cn® alpha. The piping (2-1/2-in. fron
outlet line, 4-in. iron inlet line, and &-in, cast iron overflow line) to
Cistern 242 is mostly inaccesiible since 1t is underground end will be
surveyed Juring the decommissioning of the facility, The inlet and outlet
pipes are buried 5-1/2 ft deep and the overflow pipe {s buried 3-1/2 ft deep.
The overflow pipe originally went from & catch basin in Building 97 into the
Cistern,

1.,3.1.3 Cistern 242. (istern 242 was filled with water during the

ciological surveys conducted at AMTL d.ring September 1989 and was not
surveyed at that time. Smears and sediment samples werv also postponed until
the tank is pumped. The water in the cistern was sampled during february 1999
and found to be well below the radioactivity levels of drinking-water
standards. There was no measurable gamma activity, other than the natural
potassium-40 and radon/theron daughters from the natural uranium and thorium
decay chains. The gross alpha and beta activity levels for the sample in
UCA/ml were (2 ¢ 8) x 107" and (1.3 £ 0.17) x 10°%, respectively.

Samples were not collected from the interior of Cistern 242 when
characterizatioun was performed during the week of March 26, 1990, because the
water had not been removed. Basad on the above results of the analysis
of the water sample taken in february 1990 and on the low levels of
contamination found in the reactor vessel, it 1s assumed that the cistern does
not contain any substantial amount of radioactively contaminated materials in
the form of sediment or sludge.

1.3.1.4 Soi) from Around Building 100. Soil camples including
background samples were collected in March 1990 at locations shown in
Figure 1-21. These samples were analyzed for gamma-emitting nuclides by gamma
spectroscopy. Teble 1-5 summarizes (he results from data that were found to
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give true positive. True positive results are defined as values that have a
measured activity >2 measured standard deviations,

Table 1.5 includes the activity concentration with the associated
statistical uncertainty, Activity Concentration (S), and the activity
concentration with total uncertainty, Activity Concentration (7)., The
statistical uncertainty includes the statistics associated with counting,
backgrounds, and photopeak fitting. The total uncertainty includes
statistical uncertainty, estimates of the uncertainty in the sample geometry
(5%), and detector efficiency (5%). These uncertainties have been propagated
in quadrature and are expressed as one estimated standard deviation. It is
recommended that the activity concentration in the right hand column of
Table 1-5, Activity Concentration (T), be used.

The two samples containing positive indications of Co-60 (MTLO103 and
MTLO203) were taken from the area between Building 97 and Cistern 242, where
elevated radiation readings were detected during the preliminary radiological
surveys performed in September 1989. The highest concentration of Cs-137 and
Co-60 detected in the samples collected from around the reactor building are
4.8 pLi/g and 6.3 pli/g respectively,

The NRC has no published release criteria for radioisotopes in soil. The
NRC determines whether or not a site can be released after an NRC
site-specific assessment on a case-by-case basis, For comparison, the
Department of Energy has published release criteria for ldaho Nationa)
Engineering Laboratory (INEL) soils having radioisotopic concentrations for
(5-137 and Co-60 in releaseble soil of 10 pli/g and 4 pCi/g respectively. The
DOE criteria are based on extensive pathways analysis. While the
characteristics of the two sites are different, it is assumed through
comparison that the AMTL soil concentrations have a high likelihood of being
approved for release, However, the NRC will have final approval as to whether
or rol the site can be released for unrestricted use.

The soil samples were also analyzed for alpha-emitters; sample number MTL
0102 was the only sampie that containwd statistically positive Am-241 and
Pu-238, The activity concentration of this sample is 0.21 pCi/g. As stated
previously, the NRC has no published release criteria for soil. For
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comparizon, however, the DOE INEL soil release criteria allow soil to be
released with a Pu-238 concentration of 300 pCi/g and an Am-28] concentration
of 80 pCi/g. It, therefore, appears that the AMIL soil has a very high
probability of meeting NRC requirements for alpha-emitters, because the AMT(
alphs-emitting radioisotopic concentration is orders of magnitude lower than
the DOE criteria, which are based on very eéxtensive pathways analysis.

1.3.2. Neutron Activation Analysis

1.3.2.1 Introduction. ODuring the course of operating a nuclear reactor,
reactor construction materials can become activated through transformations
caused by materials absorbing neutrons and possibly further transforming
through various radioactive decay schemes. In order to determine
the amount of activation rroducts present in reactor construction materials,
it 1s necessary to know the neutron energies and corresponding flux intensity
to which the materials were subjected, the exact nature of the materials
present, and the material exposure times. A method of verifying the
activation product theoretical calculations is to obtain samples of reactor
construction materials and analyze them for the concentration of activation
products that are present.

Due to the AMTL Reactor being nonfunctional for the past 20 years, some
operational records have been difficult to locate. To support the
decommissioning planning effort, the available data were analyzed and
assumptions made to facilitate an estimate of the gamma emitting activation
products present in the remaining reactor construction materials. The only
verification available is the radiological characterization discussed in
Section 1.3.1.

Rough order of magnitude estimates of the gamma emitting activation
products present in the reactor support structure and biological shield were
conducted to support the estimates of wastes to be generated and worker
radiation exposures. Assumptions were made in several key parameters in the
ahsence of reliable data so that the ¢stimates could be quantified. In the
absence of reliable records of plant construction materials and operating
history data, assumptions were made regarding the actual materials used in the
reactor and biological shield, as well as the value of the flux to which the
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materials were exposed. Samples were not taken of reactor materials to
support the activation calculations. These samples would have been of
assistance in calculations involving the support structure and the puol liner,

The number of assumptions that were necessary to allow any estimate of
activalion products, resulted in rough order of magnitude estimates that can
be used for plannirg purposes only. Actual mezsurements of radiation fields
in the reactor pool and annulus were used to form the basis for the worker
exposure estimates. The presence of the unknown amounts of contamination in
the biological shield as a result of leakage from the pool makes the use of
activation for estimating the shield waste volumes of 1ittle value.
Consequently, the waste volume estimates of concrete contained in Section 1.5
are based on assumptions of the extent of pool leakage contamination,

1.3.2.2 Materials. The aztivation calculations that were performed were
based on descriptions of plant conditions contained in plant drawings from
about 1965. Not al® materials were identified on the available drawings.
When materials were not specified, they were assumed to be of a particular
type to facilitate the estimate of activation. Based on an interpretation of
the plant drawing: 1t was estimated that there is 142,800 em® of stainless
steel liner, 4,540 cm® of carbon steel piping in the shield wall, 182,000 cm’
of carbon steel rebar, 1,020 cm® stainless steel in slant tubes, 12,600 cm®
stainless stee) in horizontal beam tubes, 18,480 ¢m® stainless steel in
through tubes, and 9,439 cn® of stainless steel Lolts, Stainles. steel
materials were all assumed to be Type 316 with a density of 7.8 g/cr® and
composed of 11% nickel; 0.1% carbon; 2.5% molybdenum; and the balance iron
The carbon steels were assumed to be AIS]-SAE-1945 with a density of 7.9 g/cm’
and composed of 0.45% carbon, 0.75% manganese: and the balance iron. The
total amounts of materials present for activation are 1.44 Mg of stainless
steel and 1.47 Mg of carbon steel.

The activation of aluminum was neglected in the estimate as all
activation products that result from aluminum have decayed in the 20 years
that have elapsed since the reactor was shut down. The field survey data
support this assumption,
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1.3,2.5 WNoutron Flux. Data documenting the actua) radial neutron flux
within the reactor pool and shield were also lacking. To allow the activation
estimate to proceed, a radial core flux profile wee accvncu and core external
flux values estimated based on provided values of average neutron fluxes. In
the absence of the actual power history and fuel loadings, the activation of
materials was conservatively assumed to be at saturation at the end of the
operations,

An average value of fast neutron flux of 2 x 10" n/en’-sec was utilized
in the activation calculations, This value was based on 2 MW operatiun and
estimated radial neutron flux distribution values and pool shielding between
the core and the liner,

1.3.2.4 Active od Isotopes. An analysis of the gamma emitting nuclides
from neutron activation that result from the assumed construction materials fis
summarized in Table 1-6. Examining the number of half lives elapsed in 20
years indicates that the only isotopes that are present in any significant
amounts after 20 years are Co-60 and Mn-54. The cobalt is presert due to
production from an n,p reacticn with Ni-60, The Manganese 1§ produced by an
n,p reaction with Fe-54. It should be noted that although the Mn-54 half-1ife
is relatively short, the intermediate precursor, Fe 55, has a 2.73 year half
1ife. This makes the Mn-54 contribution to the residual activity more
important than its half-1ife alone would indicate,

Thuse isotopes emit gamma radiation with energies of 0,835 MeV(100%) for
Mn-54 and 1.17 (100%) and 1.33 (100%) MeV for Co-60.

In addition to the gamma emitting radionuc)ides that are products of
neutron activation, there are beta emitting radionuclides to consider. These
radionuclides, such as C-14, Nb-94, and Ni-63 are not important from the
standpoint of personnel exposure considerations, but may be important for the
classification and characterization of the waste generated during
decommissioning. No attempt was made to calculate the beta emitting
radionuzlides because of the uncertainties previously mentioned, and because
these activation components will be assessed during decommissioning activities
to accurately characterize their identity and quantities.
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Tabie 1-6. Principa) gamn. emitting nuclides from neutron activation

larget Activelion No??'Lﬁzos
Llement -Product Half-Life (20 years)
Rickel Ni-6% 2.5 h 70,880
Co-58m 9.1 h 19,250
Co-58 70.9 h 103
Co-60m 10.5m 1,000,000
Co-60 53y 3.8
(o-61 1.6 h 109,500
Co-62 13.9m 756,000
Fe-59 44.5 d 164
Manganese Mn- 56 2.6 h 67,400
Iron Fe-59 4.5 d 164
Mn- 54 312.2 4 3.4
Mn- 56 2.6 h 67,400

By utilizing the equation above, the quantities of nickel and iron atoms
were estimated, and are shown in Table |-7.

Table 1-7. Atoms present for activation

Subject Material

Ni-60 4.14 X 10% N/A
fe-54 6.37 X 10% 9.12 x 10%

1.3.2.5 Calculations. The number of target atoms for each isotope of
concern was estimated using the equation

No=(f) (g) (a) (R) (aw)
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1.4 Usvimateo Personnel Dose

The estimated dose to workers during decommissioning activities is
calculated from estimated task duration, estimated crew size, and estimated
average radiation fleld. The estimated task durat.un is the duration of the
task during which workers would be exposed to radiological hazards. The
estimated crew size only includes personnel working in the estimated field.
The estimated average radiation field 15 based on measured radiation fields.

The estimated vadiation dose for each (ask required to perforn
decommissioning of the AMIL Reacter 15 given in Table 1-8. The sum of the

estimated exposure for all the tasks 15 10.0 man-rems as shown in Table 1-8.

The actua) radiation dose to personnel, however, will be kept to levels
ALARA by utilizing engineering controls during decommissioning activities,

1.5 Esvimateo VoLume OF RADIOACTIVE MATERIAL TO BE REMOVED
The estimated volume of radioactive waste generated during
decommissioning of the AMYL Reactor is summarized in this section. The waste

volume estimate is based on the following assumptions:

. The secondary coolant sump and associated piping 15 not
contaminated.

N The waste holdup tank beneath the reactor is empty but contaminated,
. The concrete shield is 50% radicactive waste due to contamination
from poo! leakage. (The activation of the concrete is insignificant

compared to the assumed contamination due to pool leakage).

. Cisterr 242 is uncontaminated,
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In the absence of concrete coring data, the amount of concrete shieid
contaminat lon can only be estimated because of unknown amount of contamination
a¢ a result of poo) leakage. The concrete shield materia) will be surveyed
during removal of the concrete shield. Only material meeling NRC release
criteria will be disposed of as uncontaminated waste. A)T other waste will be
disposed o as radioactive waste after it {5 analyzed to identify
radioisotopes and their specific activity,

Activated material quantities were estimated as explained in
Section 1.3.2. Analyses of radioactive waste will accurately characterize the
waste to identify gamma emitting and beta emitting radionuc)ides that are
products of neutren activation. The estimated contamination waste volume,
activity, and principal radionuc)ides expected are shown in Table 1-9.

The potentially comaminated lead listed in Table 1-9 is from the lining
of the floor storage pits, boxes in the annulus, and sleeves around the outer
sortion of the beam tubes. This potentially contaminated lead wili be removed
and surveyed. 1f contaminated with fixed contamination, it will be packaged
and given to the licensse for storage as mixed waste. [If it is contaminated
with removable contamination it will be decontaminated and recycled. If the
lead 15 uncontaminated, it will be recycled.

Tatle 1-9, Estimated radioactive waste

Fstimteq‘ Volume Principal .
Materia) (ft*) Activity Radionuclide(s)”
Stainless steel 130 23 ¢ Co-60
Steel 200 0.15 milii Cd Mn- 54
Lead® 51 urknown unknown
Concrete 6,750 unknown Cs-137, Sr-90,
Co-60

a. Beta emitting radionuc)ides produced by neutron activation are not
included. These activation compunents will be identified by analysis of
waste during decommissioning.

b, If the lead is conlamivated with fixed contamination, it will be
packaged and given to the licensee for storage as mixed waste.
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Figure 1-22. AMTL Reactor decommissicning organization relative to safety.
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The contractor shall also provide a Q& to monitor the project and
ensure contraztor corpliance with ail provisions of ihe contract including
safety.

1.8 REGULATIONS, RecuiLavory GUIDES, ANL STANDARDS

The terms "reguiation,” “guideline,” "standard," and “criteria” are
often used interchangeably, but there are distinctions., Regulations are rules
having the force of law and are issued by an executive authority or a
government. A guideline 15 a recommended practice or guiding information
supplied by an agent with implied intimate technical knowledge. A standard is
established by “"authority" as a rule to follow. In general, standards set
forth Yimits or definitive ways of accomplishing an objective, whereas
criteria provide a yardstich for comparison as a basis for judging the
acceptability of a practice.

This section identifies end discusses the regulations, guides, and
standards applicable to decomissioning of the AMTL Reactor.

1.8.1 Applicable Regulations

Federal regulations that are applicable to decommissioning research
reaclors appear in the Code of Federal Regulations (CFR). While all the
frders? Lovernment regulations are contained in the CFR, different titles are
arsociated with various government agencies, commissions, and administrations.
For example, Title 10--Energy, pertains to the NRC; Title 29--Labor, includes
worke: health and safety; Title 40--Protection of Environment, includes
regulations of v Environmental Protection Agency (EPA): and
Title 4% -rransportation, deals with transportation of hazardous materials,
Some of the regulations under these titles have immediate applications in
decommissioning, and some have application by implication of related subject
matters.

1.8.1.1 Code of Massachusetts Regulations (CMR).

CMR Title 310 Massachusetts Air Pollution Contro)
Regulations
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(MR Title %10, Chapter 30

MR Title 310, Chapter 40

:aisachusetts Hazardous Waste Management
ule

Massachuseits 011 and Mazardous Release
Kegulations

(MR Title 310, “lLapter 7.10 Noise.

1.8.1.2 Code of Federa! Regulations,

10 CFR Pert

10 CFR Part
10 CFR Part

10 CFR Part

10 CFR Part

10 CFR Part

10 CFR Part

10 CFR Part

29 CFR Fart
29 CFR Part
40 CFR Part
40 CFR Part
40 CFR Part

40 CFR Part

40 CFR Part

18

20
30

50

51

61

7

140

1910
1926
260
261
262

61

141

Notices, Instructions, and Reports to Workers:
Inspections

Standards for Protection Against Radiation

Rules of General Applicability to Domestic
Licensing of Byproduct Material

Domestic | icensing of Production and Utilization
Facilities (Note: The termination of the reactor
Vicense must be in accordance with 10 CFR 50)

Licensing and ao?ulctory Policy and Procedures
for tnvironmental Protection

Ltcensin? Requirements for Land Disposal of
Rudioaclive Maste

Packaging of Radioactive Material for Transport
and Transportation of Radiocactive Material under
Certain Conditions

financial Protection Requirements and Indemnity
Agreements

Occupaticna) Safety and Health Standards

Safety and Health Regulation for Lonstruction
Hazardous Waste Management System General
ldentification and Listing of Hazardous Wastes

Standards Applicable to Transporters of
Hazardous Waste

National Emission Standards for Hazardous Air
Pollutants

Nationa)l Primary Drinking Water Regulations

1-59

R




49 TFR Parts Department of Transportation Mazardous Material
170199 Regulations.

1.8.2 Regulatory Guides

In addition to regulations that carry the force of law, regulatory
bodies such as the NRC and [PA prepare regulatory guides that, among other
things, suggest agancy approved methodology and solutions te problems. They
generally provide the most effeciive method of obtaining approval for a
particular course of action,

The NRC Regularoery Guides applicable to this project are as follows:

NRC Regulatory

Guide
Number - . ! JJitle -k R LT Seryy
1.8 Fersonnel Qualification and Training
1.16 Reporting of Operating Information
1.86 Termination of Operating Licenses for Nuclear Reactors
1.143 Design Guidance for Radivactive Waste Management Systems,
Structures. and Components Irstalled in Light -Water-Cooled
Nuclear Power Plants
3.4 Draft Standard format and Content of Decommissioning Plans
for 10 CF% 30, 40, and 70 Licenses.
6.2 Guioe for Aduinistrative Practices in Kadiation Monitoring
8.3 Film Badge Performance Criteria
8.4 Direcl -Reading and Indirect Reading Pocket Dosimeters
8.6 Standard Test Procedures for Geiger-Muller Counters
8.7 ODccupational Radiation [xposure Records Systems
8.8 Information Relevant to Ensuring that Occupational Padiation
Exposures at Nuclear Power Stations Will Be As Low As
Reasonably Achievable
8.9 Acceptable Concepts, Models, Equations, and Assump ““ns for
& Bioassay Program
8.10 Operating Philosophy for Maintaining Occupational Radiation

Exposure As Low As Reasonably Achievable
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Army Requlation No. 40-14 (AR 40-14), Medical Services Control and
Recording Procedures for Exposure to lonizing Radiation and Radioactive
Materials.

1.6.5 Informal Guidance any Technica) Reports
Informal guidelines published by the NRC can be found in NUREG
documents, Branch Technical Position papers, Inspection and Enfurcement Branch

notices, and other external or internal documents.

There are numerous technical reports published by the NRC and the DOE
that support the subject of decrwmissioning research reactors,

The following NRC documents are directly applicable:

. NUREG/CR 1756 “"Technology, Safety, and Costs of Decommissioning
Reference Nuclear Research and Test Reactors” and addenda

. NUREG/CR 2082 "Monitoring Yor Compliance with Docommissioning
Termination Survey Criteria”

. NUREG-0586 "Draft Generic Environmental Impact Statement on
Decommissioning of Nuclear Facilities™

. NRC's "Guidance and Discussion of Requirements For an Application
to Tarminate a Non-power Reactor Facility Operatina License”

. NUREG/CR-228]1 "Technology and Cost of Termination Surveys
Associated with Decommissioning of Nuclear Facilities."

i.8.6 Permits/Licenses Covering the AMTL Reactor

Agei v License/Permit Number
NRL Facility Operating License RES

1-62



1.9 TrAINING AnD QUALIFICATIONS

The following 18 a summary of the training program. Details are
discussed in Chapter 2.

The training and qualifications of personnel will depend on the
. individual task assignments and the experience of the personnel assigned to
the decommissioning activities of the AMIL Reactor. Training and
qualifications of personnel shall comply with ANSI 3.1. Only qualified
personne) will be assigned to the AMTL Reactor decommissioning activities.

1.8.1 Training Program Gescriptions

Training topics will depend upon:

The health and envivonmental impacts of planned operations

. Applicable regulations, standards, and guidelines pertinent to
operations involving radiologically or chemically hazardous
materials/waste

. The purpose of the training

. The personnel to be trained (e.g., their education, training, and

| experience) .

Documentation of training shall be by appropriate Environmental Health
and Safety (EHAS) form, currently "Training Record Sheet."

Personnel having received substantial radiation safety training within

the past year may, upon demonstration of their knowledge to the satisfaction
of the Project Health Physicist, be exempt from yeneral employce training.

i
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The anticipated training programs include:

Haiardous Waste Operations Training: The contractor shall comply
with the safety and health requirements for hazardous waste
operat‘on as prescribed in 29 CFR 1910.120. In addition,
alternate workplace stardards recommended in publications related
to workplace exposure criteria, such as the Threshold Limit Values
and Biologica)l [xposure Indices by the American Conference of
Government Industrial Mygienist, shall be used in lieu ol OSHA
standards, where OSHA standards are less stringent or do not
exist,

General Employee Training: General employee training in
compliance with Title 10 CFR Part 19.12 will be required for all
personnel involved with radioactive materials or working in the
vicinity of radioactive materials.

Respiratory Protectic i: Respiratory protection training will be

implemented to meet project requirements in compliance with ANSI

7-88.2, NRC Reg Guide 8.15, NRC NURLG-0041 "Manual of Respiratory
Protection” and 29 Chk 1910.134.

Hearing Conservation: A hearing conservation training program
will be conducted to implement 29 CFR 1910.95.

Hazard Communications: Hazard communications training in
compliance with 29 CFR 1910.1200 will be conducted as applicable.

Technical Training: Job aclivity simulations or briefings shall
be conducted daily to address proper handling and use of
equipment, health and safety issues, and ALARA considerations.
These will depend upon the task and personnel and will be
documented in the training record.
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CHAPTER 2

i e e

OCCUPATIONAL AND RADIATION PROTECTION PROGRAMS

2. INTRODUCTION

The Occupational and Radiation Protection Programs (ORPPs) for the AMTI
res. tor decommissioning project consist of a set of policies, procedures, and
mstructions to protect workers, the general public, and the environment.
Objectives of the ORPPs include:

. Ensuring the heaith and safety of personnel by providing protection
programs that include a commitment to the principles of maintaining
exposures to ALARA levels

. Minimizing the exposure of the general public and the environment to
the vadioactive and/or hazardous chemical effluents that may be
released during decormissioning activities

. ldentifying and sepsrating contaminated structures, surfaces,
systems, and components from those which are not contaminated

. Disposing »f contaminated and noncontaminated components and
materials properly and safely

. Ensuring that the facility and site meets all radiological
decommissioning requirements and 1s ready to be released for
unrestricled use.

The ORPPs provide integrated occupational health, health physics,
industrial hygiene, and safety elements. To meet NRC reporting guidance,
these elements are discussed in Sections 2.1, Radiation Protection Program,
and 2.2, Industrial Safety and Hygiene Program, This format creates
repetition in the text because normally a respiratory protection program i§
provided for 311 aivborne hazards for both radiologically and chemicai®’
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hazardous substances, not in separate programs. Additionally, personnel
training is an integral facet of both portions of the ORPPs, and training is
discussed in Section 2.2.2. However, a brief discussion of cervain training
items was presented in Section 1.9, Training and Qualifications.

2.1 RaDIATION PROTECTION PROGRAM

The Radiation Protection Program (RPP) for the decommissioning project
includes requirements to monitor radiation and radioactive materials, to
control distribution and releases of radioactive materials, and to keep
radiation exposure for individuals and the collective radiation exposure
within the 1imits of 10 CFR 20, 29 CFR 570,57, and at ALARA levels,

2.1.1 Personnel

The selection, training, and qualification of decommit:ioning personnel
shall comply with the criteria specified in ANS 3.1,

The decommissioning contractor’'s personnel will become familiar with the
location and magnitude of sources of radiation to which personnel may be
exposed during the course of work, In addition, health physics personnel will
become familiar with the use of approved Radiation/Mazardous Work Permits
(RHWPs ), Standard Work Permits, and detailed Work Procedures.

The decommissioning contractor’'s health physics personnel will include:

. Radiological Control and .afety Ofricer (RC&SO)

. Radiological Engireer/Health Physics Supervisor (RE/HPS)

. Health physics technicians.

ORPPs procedures will be prepared by the decommissioning contractor in
accordance with ANS] 15.10.  The licensee will require they be reviewed by the
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AMTL Radiation Protection Officer and other appropriate AMIL safety personnel,
Implementation guidance will be provided by the RCASO.

2.1.2 Notices, Instructions, and Reports to Workers, Inspections

Notices, instructions, and reports shall be given to individuals
participating in the decommissioning of the AMIL Reactor. These notices,
instructions, and reports shall be in compliance with 10 CFR 19,

In addition, NRC inspectors may consult private' with decommissioning
workers during inspections. The conduct of the i , .ctions and the rights of
the decommissioning workers relative to radiological working conditions are
specified in 10 CHR 19 and shall be communicated to decommissioning workers,

2.1.3 Training

Although all persons will receive tiaining, not all percons should
receive the same type of training. To prevent duplication and to make
efficient use of twme, project personnel will be grouped into three categories
and will be given training commensurate with potential radiological problems
to be encountered in their scope of work. The three groups formed are:

. fLonradiation workers

. Radiation workers directly involved in handling
radioactive/renisminatled materials and entering radiation areas

. Radiation protection technicians,

The ORPPs shall include a training program for all persons who will be
involved in the decommissioning project, A1) decommissioning personnel shall
receive instructior concerning radiation protection through
orientation/training. Cach worker will attend one of these orientations and
will be evaluated by ~xamination upon the conclusion of the training. A
passing score is required before these personnel may be occupationally exposed

23
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to radiation, The training program will adhere to the guidelines of the
Institute for Nuclear Power Operations (INPO) General Employee Training
“rogram,

The RCASO, or a designee, shall *dwinister comorehensive radiation worker
(r.ining, OSHA hazardous communication iraining, ard an indoctrination session
tor 211 workers and to all on-site management personnel. Additional briefirgs
and practical-factors training shall be performed on a routine basis to
familiarize personnel with work procedures, equipment, radiation control
requirements, and hazards associated with the various work elements.
Documentation of individual training and qualifications shall be filed and
maintained in the health physics office at the work site. Records of training
shall be maintaine.' these will include trainee’s name, training date,
subjacts covered during training, equipment in which training was received,
results of written tests, and the instructor’s name,

Specialized training shall be provided to employees before they are
allowed to undertake jobs with high exposure potential. Employees and
supervisors shall receive this training as part of the crew. Mockups and
other training aids may be used to trail the workers so that time spent in
high-rauiation fields 1s minimi- 24,

Objectives of the tra’ .»n orogram are to accomplish the following:

. Provide involved personnel with information about radiolngically ard
chemically hazardous substances, sources and types, exposure »outes,
and efferts

. Provide information on the ORPPs for the decomm ioning project in
order to enable each person to compiy with health and safety rules
ard to respond praperly to all conditions

. Provide in~*ruction in the fundamentals of radiation and chemica)
proteciion to enable individuals to maintain their own exposure and
colle tive exposure ALARA
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. Provide information and training on personal protection equipment,
monitoring instruments, and equipment availabie, and liow to use them

. Inform each person about NRC, EPA, Occupational Safety and Health
Administration (OSHA), state and local regulations and requirvements,
and other applicable rules and regulations concerning health and
safety.

2.1.4 Admi_istrative and Radiological Controls

Administrative and radiological controls cemprise the measures taken to
Timit r2 iation exposure to personnel and the syread of contamina®ion.

2.1.4.1 Exposure Limits. Limits on the radiation 2xposure of individual
workers involved in radiation-related work have been sot for the nuclear
industry by the NRC and are applicable here. These limits are stated in
10 CFR 20, “Standards for Protection Against Radiation." However, in order to
ensure that individual and collective doses are kept ALARA, the ~antractor
shall establish work procedures and a radiation/hazardous wo -k peimit system
to ensure that all work performed is evaluated with respect to the ALARA
philosophy “ring the decommissioning of the AMTL reactor.

Per-onnel 18 years of age or older classified as radiation wurkers shall
have their whcle body doses administratively controlled according to the
guidelines listed in Table 2-1. Occupation whole body dose limits mav be
permitted to excied Table 2-1 administrative guidelines, provided that an
approval has been signed by the RC&S0. Under no circumstances will the limits
in 10 CFR 20, listed in Table 2-2, be exceeded.

Radiation exposure limits to any individual who is under the age of 18
yvears are specified in 10 CFR 20.104.

Visitors and ronradiation workers will genecrally not have access to the
radiation control area (RCA)., If access is required, exposure to radiation
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Table 2-1, Administrative guidelines for radiation whole-body doses during
decommissioning

Administrative Guidelines

(mrem)

Nonradiation Workers
.and Visitors Radiation Workers

Hourly 0.2

Daily 4 100
Weekly 10 300
Calendar quarter 13 500
Calendar year 50 1,000

Table 2-2. Regulatory limits for radiation doses during decommissioning for
a calendar quarter (mrem)

Regulatory Limits for
Radiation Workers®

a. In accordance with an agreement between the Army Material Command (AMC) and
the NRC, 10 CFR 20 requirements will be kept until January, 10293.

{mrem)

| Whole body, gonads, 1,250
blood-forming organs

! Lens of eye
I
| Hands and forearms, 18,750
| feet and ankles
l Skin of the whole body 7,500
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will be kept below Table 2.1 values. Visitors and nonradiation workers who
are allowed access to the RCA shall be escorted by a radiation worker,
according to requirements specified in standard procedures, whenever they
enter the RCA. These nonradialion workers must be required to wear radiation
dosimetry and will have exposure levels documented.

The dosimeter type and frequency of exchange shall be specified in
procedures to be prepared by the decommissioning contractor and approved by
the AMTL RPO. A direct reading radiation dosimeter will be worn in
conjunction with personal dosimeter badges in high radiation areas. Al
dosimetry shall be National Voluntary Accreditation Program (NVLAP)
accredited.

To ensure compliance with ALARA principles, the contractor’s RE/HPS will
be available to review the work permiis and assist in preparation of work
permits. An ALARA checklist shall be prepared by the decomiissioning
contractor and approved by the AMTL RPD. The checklist shall be used to
ensure that all work is preplanned to minimize radiation exposure, The
checklist shall include the physical and administrative implementation of the
radiation exposure controls.

The RCASD implements the ALARA philosophy. He/she also reviews and
approves procedures concerning work that has the potential for occupational
exposure. Appropriate health physics procedures shall be referenced in the
Work Procedures to ensure that any occupational exposure is maintained ALARA.
Entrance to the restricted areas of the facility shall be controlled by the
RE/HPS and requires the issuance and approval of Radiation'Hazardous Work
Permits (RHWPs). The description of the RMWP system is discussed below. When
the Permit is initiated, the work assignisent and applicable procedures are
developed and listed. As determired on a case-by-case basis, additional
health physics procedures can be implemented at that time, if needed.

Public ragiation exposure resulting from deconmissioning the AMTL reactor
must comply with 10 CFR 20. The maximum public exposure limits for external
exposure are specified in 10 CFR 20,105, "Permissible Levels of Radiation in
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Packaging contaminated wastes in appropriate containers (as
prescribed by NRC and DOT regulations and radwaste disposal site
criteria)

Maintaining accurate shipping records throughout the operation

Listing work area monitoring requirements, which warn of any
unexpected changes in the radiological conditions

Listing personnel monitoring and protective devices
Listing requirements for maintaining accurate and updated records of

personnel exposure, surveys, and lessons learned in order to improve
and revise procedures as necessary.

The superviso~ of workers who perform work under RMWPs shall be
responsible for ensuring that the workers have been properly prepared prior to
entry into a restricted area. Proper preparation includes:

Successfully completing Radiation Worker Training and OSHA Hazards
Commuriication Training and Respiratory Protection Training (if
applicable)

Checking workers’ dose records to ensure entry and/or work without
exceeding established limits (administrative and regulatory)

Providing pre-job ALARA briefings, training, or instruction, if
recommended or required

Ensuring that approved cdstailed procedures covering the total
radioactive work aspects have been prepared prior to the start of
work

Ensuring that appropriate procedures, tools, and equipment are
available to perform the job

2-9



. Ascertaining that all workers and supervisors have read and
understand the RHWP and its requirements, as well as the work
conditions and special controls necessary.

The RCASO shall te responsible for ensuring that personnel have been
properly prepared for entry before approving their entry to the restricted
area. The RE/HPS, the work supervisos, and the workers responsible for
performing the work shall ensure that all radiation/hazard controls are
properly implemented throughout the job cycle.

RHWPs will be valid only for the period of the task(s) to be performed
and only for the specific task(s) indicated on the RHWPs. RHWPs are provided
for entry and work in areas where radiological conditions are subject to
significant or unexpected change: therefore, additional instructions or
requirements shall be incorporated in the RHWPs, as changes warrant, through
the following procedures:

. Any supervisor responsible for completion of a task to be performed
within the RCA requiring a RHWP may request one by completing the
applicable portions of the Radiation Hazardous Work Permit Request
Form and forwarding it to the RCASO and RE/HPS, Requests for RHWPs
should be submitted a minimum of 24 hours prior to scheduled job
initiation.

. The RC&SO and the RE/HPS will review the request and prepare the
RHWP, after determining the following:

- The radiological status of the work area, through the
appropriate contractor monitoring and surveys.

- The necessary precautions, based on radiological status,
including protective equipment, special contro! measures, and
actions to reduce exposure to ALARA levels.
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tach RHWP must be assigned a number indicating the year and month of
issuance and the order in which the RHWP was issued that month.
Example: The first RHWP issued in November 1991, would be numbered
91-11-01.

A1l RHWPs shal) be reviewed and approved by the RC&SO and RE/HPS.
The work supervisor will sign all RHWPs, indicating cognizance of
the work to be perfermed, the work location and
conditions/restrictions, and approval to enter and perform the work.

Copy 1 (original) of approved RHWPs shall be posted at the entrance
to the job location area to allow review immediately prior to entry
to the worksite., Copy 2 shall be posted near the entrance to the
RCA, and Copy 3 shall be retained by the RCASO. Copy 4 of the RHWP
shall be retained by the Work Supervisor.

Exposure time sheets shall be provided for each RHWP, and all
persons shall provide the appropriate information requested on the
time sheet upon entry and exit from the work location.

All information entered on exposure time sheets shall be printed
legibly in ink. Information entered on RHWP time sheets indicates
that the individual for whom information is entered has read,
understancs, and will comply with the requirements of the RHWF, and
that entrv and work will be in accordance with established radiation
protection rules and policy.

Upen job completion, the individual(s) responsible for performing
the work shall inspect the work area to ensure that it is clear of
materials, tools, equipment, or other items used or produced by
performance of the job. The individual(s) responsible for the work
shall ensure that the work area is in a condition equal to, or
better tran, that at th: commencement of the job, and the
responsible supervisor shall sign the back of Copy 1 of the RHWP
posted at the jobsite, requesting termination of the permit.
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. The RHWP termination request shall be forwarded to the RCASO and
RE/HPS, who will verify the condition of the job site and sign
approval to terminate the KHwP,

. A1l cepies of the RHWP shall then be collected. The original
{(Copy 1) and Copy 2 shall be retained as file copies by the RE/HPS
and RCESO, respectively. The copies shall have the termination date
recorded on them, After retaining a copy for the licensee, al)
other copies should then be discarded. The licensee shall receive
all required ANSI 15.10 documentation which will be specified in the
SOW.

2.1.4.3 Controlled Surface Contamination Area. Contaminated or
potentially contaminated items, materials, and surfaces shal) be handled,
dismantled, and decontaminated within a Controlleoc Surface Contamination Area
(CSCA). Radioactive waste material shall be placed in designated containers
and stored in radioactive material storage zones. To minimize areas
designated as CSCAs and the potential that contamination will be spread
throughout these areas, smell (SCAs shall be established to promote work
efficiency.

These CSCAs may correspond \o locations where cutting, dismantling, and
decontamination operations are performed. When materials with loose surface
contamination are properiy wrapped uand carefully handled to prevent breaking
the wrapping, they may ve carricd through or handled in areas that are not
controlled fer surface contamination.

All work involving contaminated material shall be performed inside the
bounda: ies of a CSCA. A Contamination Control Point (CCP), through which all
entries and exits will be made, shall be located on the perimeter of each
CSCA. The floor of the CCP shall be covered with paper, plastic sheet, or
other material. This is to provide an easily removable surface within the CCP
to prevent the spread of contamination from the area. A step-off pad shall be
placed at the exit of the CCP. This shall Le used when removing clothing
during exit from the area. Receptacles for waste and contaminated clothing
shall be maintained at the CCP.
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Instruments for monitoring personnel and equipment shall be on hand. All
equipent, parts, materials, surfaces, and wastes that have been exposed to
radioactive contamination or to neutrons from the reactor will be handled as
radicactive anu shall not be released for unrestricted handiing until they are
surveyed and show results in compliance with NRC Reguiatery Guide 1,86, If
loose contamination is suspected to be in excess of cegulatery limits on
surfaces not accessible for measurement, the material shell be randled as
radioactive. Actual frisking shall be performed whenever possible in Tow
radiation background areas where audible response of the frisker ran be
dictinguished more easily. Adeguately trained personnel will be permitted to
frisk themselves.

Matzrial the* is neutron activated zrd is to be retained shall be
evaluated on a case-by-case basis as reguired by ANSI 15.10 and MRC guidance®.

Radiation tags and tabels will be available at the (CP to identify the
contaminated or activated items being removed from the area. The entrance to
the cortaminated area shall be posted with;

Approved RHWP specific to the operation

. Information concerning radiation and contamination levels

. Precautions for ertry

. Precautions for exit

. Step-off points

. Frisking instructions

. A sign that prohibits eating, dringing, smoking, or chewing gum or
tobacco.
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. Calibration source check facilities for the instruments that will be
used during decommissioning.

Coordination shall be maintained with AMTL services, such as those
provided by the local Fire Department, in accordance with the Memorandum of
Agreement between the AMTL and the town of Watertown, Massachusetts.
Procedures sha'l be developed and included in an Emergency Response Plan piaior
to any decommissioning activities.

2.1.5.2 Instrumentation., A wide rance of portable and nonportable
instruments and lab-counting equipment will be supplied by the decommissioning
contractor and used during decommssioning for radiation surveys, radioactive
contamination surveys, personnel monitoring, area monitoring, air monitoring,
and sample analysis.

A1l instruments shall be calibrated in accordance with the specifications
contained in ANSI N323-1977 or the most recent revision. Detailed calibration
records (including date, method, source description, results, and person)
shall be kept as quality assurance records and will be auditable under a
quality assurance program.

On a daily basis, or as frequently as required, each type of
instrumentation shall be checked and source checked to verify that it is

functioning properly and is in calibration.

Table 2-3 lists typical types of instruments requived for a
decommissioning project.

2.1.5.3 Personal Protective Equipiment. Other personal protective
equipment shall be provided by the contractor for use as needed. Typically,

such equipment includes:

. Anti-contaminaticn clothing
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. Contamination control equipment, such as hoods, plastic containers,
bags, filters

. Signs, labels, tags

. Special tools

. Decontamination equipment =

. Mobile or temporary shields

. Respiratory protection devices

Hard hats, steel-toed boots, and glcves.

Donning and removal of anti-contamination clothing shall be limited to
designated change areas and RCA exit area,

Respiratory Protection Program: A respiratory protection program in
compliance with 10 CFR 20.103, ANS] Z-88.2, NRC Pegulatory Guide 8.15, and
OSHA shall be cev2loped by the decommissioning contractor to provide
protection against airborne radicactive and/or chemically hazardous
substances. The following elements are included in the program:

. Written standard operating pr..edures governing selection and use of
respirators

. Assignment of responsibilities

. Types of records

. Training of employees and supervisors
. Quantitative and qualitative testing
. Work area surveillance

. Medical surveillance
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Table 2-3. Typical radiation survey and monitoring instrumentation and
equipment to be provided by the Decommissioning Contractor

Fortable ion chamber rate meters

-

Portable GM survey meters

Alpha survey meters

Pocket ion chamber dosimeters

-

Area monitors including periphery area monitors

-

Atr sampling equipment

Windowless gas flow GM counting systems

Liquid scintillation counter system

Hand and foot monitor

Pressurized ion chamber

Gamma spectrum analyzer

. Permanent personnel dosimeters, either film badges or
thermoluminescent dosimeters®

A1l radiation workers, in accordance with AR 40-14, shall wear Army
radiation dosimetry badoes at all times during decommissioning.
This will be in addition to the contractor required badges. Al
dosimetry shall be NVLAP accredited.
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Location of the hazard
Time frame for which respiratory protection will be required

Operational activities of personnel required to wear respiratory
equipment

Functional capabilities and Yimitations of respiratory equipment

Potential fer the presence of conditions immediately dargerous to
1ife and health

Potential for the presence of oxygen deficient atmospheres.

All decommissioning personnel required to use respiratory protection
. shall receive periodic training pertaining to all respiratory protection,
| This training shall be given under the guidance of the CIH. Training shall
include but not be 1imited to the following:

i
}
r
;

Proper use of all available respiratory protection including
hands-on training

Reasons for the selection of a particular type of respiratory
equipment based on potential hazards

Functional capabiiities and limitations of a4i) available respiratory
equipment

Identification of respirator malfunction and how to correct the
mal function

Proper methods of donning respiratory protection equipment

Reasons for determining respiratory fit, methods to be used, and
factors affecting respiratory fit
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In addition, all personnel shall be instructed in the proper procedure
for the performance of the positive and negative pressure tests. These quick
respirator fit checks shall be performed by all personnel immediately after
donning approved respirators and prior to entering an area designated for
respiratar use,

Personnel shall only wear air purifying respiratory eguipment for which
thev have successfully passed the qualitative fit test protocol. No
respi-ators shall be worn by personnel who have facial hair such as beards or
long sideburns which interfere with the sealing periphery of the respirator
face piece cr with respirator valve function.

Contact lenses may be worn by any employee while in an area designated
for respirator use. Presciiption glasses may be worn as long as the seal of
the respiratory face piece to face is not directly affected.

Only the CIH or a properly trained designee shall be permitted to issue
respiraitory protection to decommissioning personnel or ocutside contra~tors and
visitors.

A1l subcontractor personnel and visitors shall be required to adhere to
the same respiratory protection procedures as regular decommissioning
personnel .

For unusual operational instances or special projects, respirator
issuance shall be made under the guidance and direction of the CIH.

A1l workers for whom the potential of contact with hazardous materials
existy shall participate in a medical surveillance program. As a minimum,
this program must provide baseline health assessments to investigate existing
conditions that may predispose a worker to illness following exposure to
hazardous substances or to the physical demands of using protective equipment.
In addition, periodic health assessments shall be provided to screen workers
for signs of occupational exposure to toxic agents and to determine their
subsequent assignments.

¢-2)
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2.2,2 Training

To suzolement the comprehensive training program described in
Section 2.1.2, the contractor shall also supply all workers with instruction
concerning the projest safety program through orientation/training prinr to
being assigned to project activities, Each new-hire or transferee shall
B attend one of these orientations, which consists of instruction in job safety
action plans, hazard recognition and correction, fire extinguisher training,
and safety awareress films. Specialized training applicable to specific
- conditions shall be given as the progress of decommissioning activities
mandates.

Supervisory safety training is an integral part of the safety training
program. Supervisors shall receive a safety orientation detailing the safety
responsibilities of their positions.

Training courses and a qualified staff roster shall be documented and
updated, with follow-up training conducted as needed. Topics for presentation
it these ISHP training sessions shall include:

. Specific project safety procedures

. Fire protection and prevention

. Work practice procedures ard tool-box safety

. Confined-space entry

. Special housekeeping requirements
| . Material-handling technigues
. Safety and warning devices

f . Hazard identification and reduction

B Hazard communication

2-23
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| corrective actions taken fivediately. Copies of any infraction notices shall |
| be maintained by the RCASD ad¢ documented in a Weekly Safetv Report to the |
| Army’s KOR, The following items shall be specifically addr2ssed during Lhese |
| routine inspections:

f . Barricades

. Safety signs

. Scaffolds

. Hristing and rigging

g +  Confined-space entry

. Excavations

. Torch cutting

. Hearing protection

. Any other industrial hazard

ot *  Radiavion/Hazardous Work Permits

. Perscnal protective equipment (PPE).

|
| In addition to inspections conducted by the contractor, the Army wili :
i L provide an independent Quality Assurance Evaluator/Health Physicist (QAE/HP) |

to continuouslv monitor the project to ensure that decommissioning is
;‘ , performed in compliiance with all specifications and requirements. The

[ independent QAE/HP will report directly to the licersee.
}

Supervisors snall be reguired to participate actively in the
investigation of any accidert occurring in their areas and which result in any

E? 2-25
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personal injury to employees under their direction, eyuipment or property
damege, and near misses with the potential for serious injury or loss. The
investigation wil) be aimed at determining facts, not fault, so that
recurrences can be prevented.

In order to provide verification of the program, an audit procedure of
the ISHP will be Jeveloped by the license., incorporating approved evaluation
criteria. Audits will be conducted by the independen. GAE/HP. Audits are
conducted for:

. Compliance with all safety recuirements

. Implementation of heoalth and safety procedures

. Health and safety organization

. Job descripilions and tasks

. Review of records and documentation relating to health and safety

. Site layout and inventory

. Training materials,

The audit criteria include, at a minimum, the evaluation of:

Written procedures

. Qualifications, education, and training of management and staff

. Lowiications and coordination of the various health, safety, and
medicz? olements of the program

. Envirenmy tal surveillance

2-26
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Facilities, apparatus, and monitoring equipment

Medical surveillance

.

Emergency planning.

Using this procedure, an assessment will he completed and the results
properly communicated to the RCASO and the licensee.

Written recommendations shall be prepared to improve deficient areas. Il
is the responsibility of the contractor’'s Project Manager to ensure correction
of deficiencies and documentation of actions taken.

2.2.3.3 Accident Reporting., Accidents resuiting in a fatality, lost-
time injury or illness, hospitalization of 5 or more personnel, or property
damage to government or contractor property (which occurred during the
pertormance of the contract) equal to or exceeding $2,000.00 shall be
telephonically reported to the NLD Safety Office and COR, as soon as possible,
but not later then 2 hours after occurrence and reported in writing within §
days of occurrence on ENG Form 3394 {encl)3. A}l other accidents/incidents
shall be telephonically reported within 8 hours of occurrence, All accidents
that occur during decommissioning of the AMTL Reactor shall be reported in
compliance with EM 385-1-1. The COR will provide ail information regarding
accidents to the MTL Safety Office.

2.2.3.4 Medical Surveillance Program. A medical surveillance program
shall be established by the contractor for all workers who may be
occupationally exposed to radiologica! or hazardous chemical agents, The
pregram shall comply with applicable state and Federal requirements including
DOD 6055.8, Occupation/Radiation Protection Program and may include the
following items as appropriate in the baseline health assessment:

. Occupational history



\ \
. '
M
.
.
»
) ' N
4
v y }
X "
’ M 7 & ' b
s9 !




n-—,-—.-.-,,.,__--__.,.-...-,..

. Noice monitoring in &reas where the ievels exceed 80 dBA

. Audiometric testing fo. - + workers (a&s part of the medical
surveillance program) to determine baseline hearing performance
before exposure and test results after exposure

. Personnel training and educatior

. Recordkeeping

Hearing protection devices,

Personnel who are assigned tasks in known noise-nazardous area. as
defined in EM 385-1-1 shall be enrolled in the hearing conservation program
prioi to beginning their work.

Noise control measures in compliance with [M 385-1-1 shall be determined
by the CIH after appropriate noise monitoring is completed in the work area.

The contractor shall maintain records that docume t all noise monitoring
conducted, employee training done, control measures implemented, and
protective equipment issued.

2.2.3.6 Fitness for Duty Program. The decammissioning contractor shall
implement an apprenriate Fitness for Duty Program to comply with NRC Notice
Number 30-8!. The requirement and procedures to implement a Fitness for Duty
Program will be incorporated into the Statement of Work. The prog~am will
assist the AMTL Commander in providing a drug-free work place.

2.2.4 Opeiational Activities

The requirements for fire protection, emergency respense, and
equipment/tools are discussed below.
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2.2.%5 Personal Protective Measures

S | T

To minimize the effects of industrial and radiological hazards associated ;
with decommissioning, specific health and safety measures shal) be implemented
by the decommissioning contractor. Anticipated hazarcs and mitigation
measures are listed in Table 2-4. The decommizsioning contractor shall
specify task-specific personal protective equipment in the work procedures for
each tisk and in the RHWP covering each task.

2.2.6 Excavations

Excavations res. ired during decommissioning activities shall comply with
applicable provisions of OSHA and EM 385-1-1. These provisions include: ~

. Sides of excavations tapered in compliance with OSHA reguirements

. Protection of workers with rersonal protective devices as discussed |
in Section 2.2 of this document. |

. Provisions to prevent workers from standing under loads handled by
1ifting equipment

. Daily inspection of excavations by contractor industrial safety
personnel for evidence of potential or actual cave-ins ov slides

L o T I —

. Supporting systems (e.g., underpinning, etc.) designed by qualified
contractor personnel and inspected daily

Ay i -

. e Excavated materials ano other material stored at least 2 ft from the
edye of the excavation

. When using heavy equipment in the vicinity of excavation, the sides
of the excavation braced to -esist extra pressure by superimposec
1oads
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Adequate barrier physical protection orovided around the excavated
area

Safety hKarnesses/belts provided for use in confined spaces

Ladders and scaffolding used in excavation provided arsund the
excavated area

Ladders and scaffolding used in excavation complying with the
appliable provisions of OSHA,

2.3 CONTRACTUR ASSISTANCE

A decommissioning contractor will be used to perform the decommissioning
of the AMTL Reactor. The activities to be performed by the contractor include
the following:

Performing all decommissioning operations

Supervising “ay-to-day decommissioning activities including directing
craft supervisors and crew leaders

Providing health physics support dincluding install’ng, calibraling,
and testing equipment; and conducting radiological sur jeys

Providing health and safety support, including a CIH

Furnishing quality assurance support, including preparing procedures
and complying with quality during decommission ng

Providing crafts and labcr for temporary construction work,

performing decentamination and demolition tasks, and processing,
packaaing, and shipping racioactive materials.
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These will be ongoing activities during the entire decommissioning period,
wilth the Army’'s personnel overseeing and reviewing the work as 1t takes place.
However, the contractor will be delegated responsibility for health and safety
via the contract between the Army and the coniractor,
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CHAPTER 3
DECOMMISSIONING TASKS, SCHEDULE, COST, AND FUNDING

3. INTRODUCTION |

Major tasks to be performed during decommissioning of the AMTL reactor
facility are shown in Figure 3-1, Work Breakdown Structure (WBS) for
Decommissioning the AMTL reactor. fach element in the WBS will be discussed in
Sections 3.1 through 3.6, The estimated schedule and cost for the project are
given in Section 3.7. The source of funding for the project is discussed in
Section 1.8,

s

Descriptions of decontamination taske include general procedures for how
the facil ty should be decontaminated: the descriptions address health and
safety cor iderations if appiicable. Task desceiptions in this chapter are
general, but detailed work instructions will be specified in work procedures
to be prepared by the decommissioning contractor and be avaiiable for review
by the AMTL staff.

All operations and tasks that invelve equipment and materials that produce
ionizing radiation shall be conducted in such a manner as to maintain
radiation exposure to personnel as low as reasonably achievable (ALARA).
Operations and tasks involving fonizing radiation shall be planned so that the
1imits established by the NRC, DA, AMC, OSHA, and MTL regulations are not
exceedec.

Work procedures will also specify radiological surveying procedures to be
followed during removal and dispssal of equipment, components, material, and
other items. These surveying procedures are required to ensure that ali
‘. radioactively contaminated equipment, components, material, and other items

are disposed of appropriately. It is essential that no radicactive waste
above releasable levels, as defined in Reference 4, be disposed of as domestic

waste.
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Surveying will include smearing for removable contamination, and direct
contact radiation measurements for alpha and beta-gamma radiation. For direct
radiation measurements, the scanning speed will be slow enough to ensure
detection of the most restrictive release Tevels specified in Table 1 of
Reference 4. The scanning speed will depend upon specifications of the
instrument being used. The scanning speeds will be calculated and included in
the procedures.

Prior to decommission,ng, - "".is listed below shall be performed:

lasks to be Prrformed Prior .. verommissioning

1. [nsure that al) experiment equipment and materials are removed from
_the recctor building, including all concrete and phenolic blocks,
cabinets, desks, etc,

2. See that all concrete blocks and other materials stored around the
secondary coolant pumps and sump are removed prior to contractor
mobilization.

3. Ensvre that Cistern 242 and the secondary coolant sump are empty and
that no controllable inflow of water exists.

4. Provide utility hookups for the contractor. These must include water,
power, telephone, and sanitary sower lines,

5. Provide office space for the Quality Assurance Evaluator (QAE) in the
immediate vicinity of the reactor building. This office will include
a desk, chair, file cabinets, lighting, power, and telephone service,

6. Designate sufficient area for the contcactor to place his equipment

and portable facilities, and to stage materials awaiting use or
disposal.
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7. Prepare the reactor building and immediate area for decommissioning
operations by performing the actions 1isted below.

a. The areas in Building 97 adjacent to the airlock entry into
Building 100 and the pipe alley containing reactor related piping
will be free of equipment and materials to allow the contractor
free access.

¥, Remove two cabinets adjacent to Building 100 in the area of the
secondary coolant pumps.

¢. Remove the yellow steel structure adjacent to Cistern 242,

3.1 Si1ve PREPARATION

This section briefly describes the activities and tasks required to
prepare the AMTL reactor facility and site for decommissioning. Tasks
described in Sections 3.1.1 through 3.1.4 are not part of the decommissioning
contractor’s scope of work and will be performed by the )icensee prior to
start of decommissioning. Site-preparation tasks described in Sections 3.1.%
and 3.1.6 shall be performed by the decommissioning cont actor.

3.1.1 Building 100
All experimental equipment, office furniture, file cabinets, concrete
blocks, nonradiologically contaminated lead bricks, and all other nonreactor

related materials wil! be removed from the building and the surrounding area.

Reactor control equipment that is reusable will be sent to other reactor
facilities prior to initiation of decommissioning operations,
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Provisions for temporary utilities such as telephone, power, water, and
sewer for use during decommissioning activities will be identified.

3.1.5 Setup Trailers and Staging Areas

Following the award of the cont-act for the conduct of decommissioning,
the decommissfoning contractor will mobilize the equipment and facilities
needed to support the decommissioning activities and locate them at AMIL. It
15 anticipated that the contractor will bring office trailers, change
room/shower facilities, decontamination facilities, radiclogical analysis
laboratories, various pieces of construction/demolition equipment, barricades,
signs, and other items to support their activitie,

The contractor shall also estailish areas within the fonced area for the
staging of materials prior to utilizetion. Packaged waste shall be
temporarily stored (if necessary) in 1 protected storage area near the reactor
facility prior to shipment to a disposal site. In each case, the amount of
materials staged or stored will be kept at the lowest level possible.

The decontamination and change facilities shall be located as ¢lose as
practicable to the containment building to minimize the potential for the
spread of contamination during access and Jgress.

At the completion of the contracted work and following acceptance by the
Ticensee, the contractor shall ensure that al) materials and equipment
belonging to the contractor are removed from the AMTL.

3.1.6 [Establish Barriers

In order to maintain separation of decommissioning activities from the
other activities at AMTL, it will be necessary for the contractor to establish
barriers. The barriers shall be established to include the minimum area
needed by the contractor for isolation of the decommissioning activities.
Barrier locations will be specified in the SOW. To minimize impacts of
restricting access to areas of AMTL it may be necessary to relocate the
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barriers to accommodate the various stages of decommissioning. Any relocation
must be approved by the AMIL Commander. At the completion of portions of the
work scope requiring barriers, the barriers shall be removed from AMTL

promptly.
3.2 PROJECT MANAGEMENT

The decommissioning operations will be performed by a decommissioning
contractor. The overall project management, however, will be accomplished by
the U.S, Army Corps of Engineers (COE), New England Division (NED). This
section describes the tasks required of the COE, NED.

3.2.1 Statement of Work

A Statement of Work (SOW) will be prepared for and approved by the Army,
The SOW will be the basis for which the decommissioning contract is written
and selection of the decommissioning contractor is made.

The SOW will specify the work to be performed by the decommissioning
contractor, standards of performance, and all deliverables to be supplied by
the contractor. The SOW must also include & detailed description of the
decommissioning Contractor’s responsibilities for health, safety, and
environmental implications and effects of the work performed. The SOW will
also state the items to be furnished by the Army during decommissioning, The
required work specified in the SOW will include all decommissioning tasks
described in this DP, except those tasks specified to be performed by the Army
or an independent contractor.

3.2.2 Decommissioning Contract
Following completion of the SOW, a Reguest for Proposal (RFP) will be

prepared, proposals requested and evaluated, and a contract awarded for the
performance of decommissioning as described and specified in the SOW. The RFP
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will include the SOM, which will be the basis for the proposals submitted by
prospactive contractors. The contract wil) be for the work described in the
SOW .

Prior experience with decommissioning of an NRC-1icensed facility, as well
as health physics and safety experience, shall be a requirement for any
contractor chosen. A complete 11st of qualifications for the decommissioning
contractor will be included in the SOW.

3.2.3 Onsite Monitoring

The Army COE will provide a QAE/HP to be onsite at al) times while the
contractor is performing work. The QAE/HP will ensure that the contractor is
performing work in accordance with the terms of the contract. In addition,
the QAE/HP will be immediately available for technical consultation when
unforeseen situations are encountered. The QAE/HP must have decommissioning
experience.

The QAE/HP will provide written daily status reports to the designated
Army point of contact as to the status of work progress as compared to the
plan, problems, corrective actions, and any other pertinent information.
Should any high-concern incidents occur, such as injuries, contamination
releases, etc., the GAE/HP will immediately inform the &rmy contact of the
situation,

The QAE/HP will also maintain a photographic record of the work progress
fer inclusion in the status reports and final report,

3.2.4 Progress Reports
Written daily progress reports will pe - :de by the QAL/HP to give the
status of the work with respect to the ,lan, report on any unusual

occurrences, and status of any corrective actions. These reports will be
brief and concise descriptions of the work performed each day.
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3.4.2 Pool Liner

The stainless steel pool liner shall be removed following the removal of
the pool internals. The liner will be torch cut or mechanically cut and sized
for decontamination and/or disposal, If stainless steel is torch cut, air
supplied respirators will be required because of generation of nickel
carbonyl.

During the early efforts at alleviating leakage from the reactor pool,
fiberglass materials were used on the inside walls of the pool. No reference
is made in any of the available documentatiun to removing the fiberglass
materials prior to installing the stainless steel liner. Therefore, it should
be assumed that the fiberglass liner material remains between the stainless
steel and the concrete walls of the pool. Extra respirator requirements will
be enforced during remova)l of the stainless steel liner to prevent the
inhalation of fibers during cutting operations. Should the fiberglass be on
the pool walls, this task will also include removal and disposal of such
fiberglass materials.

3.4.3 Platforms

The platforms surrounding the reactor pool monolith shall be removed after
removing the pool internals. A cross section of the reactor building is shown
in Figure 3-4.

The first step in this phase shall be the removal of insulating materials
and lighting fixtures from the intericr of the ellipsoidal head of the
containment. The removals will be accomplished by constructing scaffolding on
the bridge crane to gain access to the underside of tie head, Access to the
crane 15 by way of the roof of tne control room. The next step would be the
removal of the control room structure and related equipment on the second
platform shown in Figure 3-§. Care must be taken to ensure that electrical
power supplying the areas being worked on have been deenergized prior to
removing electrical equipment and fixtures. Remote operating tools, stored on
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Figure 3-4. Cross section of the AMIL Reactor building.
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the second platform railing, and the HVAL equipmert and ducting will be
removed as part of this task. The stairway connecting the first and second
platforms will be removed prior to removing the second platform decking.

As HVAC and 7 '¢¢: (- squipment are removed, temporary ventilation,
electrical power, .o /)81 /. wust be provided to ensure a safe working
envirenment durin G003 N a9, The temporary services will also include
emergency lighting {» t.n o en* of a power failure,

The decking of the second platform wi 1 be demolished using standard
industry-accepted technigues. Care must be taken when working in tie area
adjacent to the pool monulith and the containment wall so that these
structures are not damaged until they are scheduled for removal. The supports
for the second platform will also be removed at this *ime.

NOTE: At this point, the contractor may elect to integrate the
demolition of the pool with the removal of the platforms. That
is, after the removal of the .econd platform, the contractor
could initiate the demolition of the reactor pool structure
dowri to the level of the first platform then remove the first
platform ano another section of pool structure continuing down
to the basement leve)l in a similar manner,

The first platform, shown in Figure 3-o, will be removed in a similar
manner as the second platform, as explained above. The conduits, piping,
ductwork, and stairway will be removed first, followed by removal of the
decking and supports down to the level of the main floor,

3.4.4 Basement Electrica)

At the point in the project where all planned usage of the installed
electrical system has passed, the electrical distribution system located in
the basement can be deenergized and the equipment removed., This removal will
include the motor control centers, distribution boxes, conduit, and olher
installed equipment.

3-18

e e S e e o e

—



First Platform Plan




Caution should be exercised to ensure that all circuits are deenergized,
including shorting out all capacitors prier to starting removal activities,

3.4.5 Basement Piping and Equipment

The basement contains MVAC, water conditioning equipment, coolant piping
and components, barricades, and other miscellaneous equipment, These i1tems
will be removed from the facility in a convenient order, with the coolant
related equipment being removed last to minimize the potential for
contamination of materials. As in dismantling other piping systems, sieps
must be taken to ensure that systems are empty and not pressurized,

The basement equipment can be hoisted to the main floor through e'ther of
the 7. by 7-ft removable hatches in the main floor (see Figure 3-7).

The coolant equipment enclosure walls (Figure 3-8) should be removed
prior to removing equipment in order to facilitate access to the equipment,

3.4.6 Basoment Sumps
The two basement dry sumps (Figure 3-8) shal) be removed by cutting the
steel liners away from the concrete. The concrete will then be surveyed and

thipped away ac needed to remove contaminated materials.

The floor drains and connecting lines shall be chipped out from the drain
inlet to where the lines enter the sump,

The sump pump shall be removed, the sump liner cut away from the
concrete, and concrete removed, as needed, and materials disposed of as

surveys and analyses dictate.

Openings made into the floor system shal)l be covered and/or barricaded to
prevent personnel injury from falls,
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Basement Floor Plan

NOt 1C scale

Figure 3-B. Plan view of the AMIL Reactor batement floor.
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CPM Network for Decommissioning the AMTL Reactor

Terminate buiiding 100 operations Remove equipment
MTL MTL
{15)
Select decommissioning {2) 22y
/\Submu DP to NRC contracior Mobilize resources Perorm decormmissioning
{01 ) _ @ 20 25
~ Licensee COENED & MTL Contractor Contractor
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documentation O issue decommissioning order
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Perform Phase | Evakiats Backfilt Pertormo Phase 1l Evaluate Phase |l results and
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ContractorUSAEHA MTL & NRC Cordractor ContracterUSAEHA Licensee ‘
Note
Number in parentheses above each activity line is estimated duration n weeks
T91 9505

Figure 3-9. Critical Path Method (CPM) network for the AMTL Reactor
decommissioning.



Table 3-1. Cost estimate summary for decommissioning the AMIL Reactor.

— ———

tftimated Costs

—Project Activity and WBS Number _____  __($K)* (3K)°
Site Preparation 3.1 6° 6
Project Management 3.2 378 378
Auxiliary Structures neioval 3.3 25 5
Reactor Bldg. Decontamination 3.4 3300° 3994°
Termination Survey 3.5 108 108
Backfill and Grade 3.6 22 22
Subtotal 3839’ 4533
Contingency (13%) 499 589
Total 4338 5122

a, This cost estimate is based on 10% void volume for radicactive waste.

b. This cost estimate is besed on 60% void volume for radicactive waste.

¢. The cost estimate for site preparation covers only the tasks to te
performed by the decommissioning contractor described in Section 3.1, and
does not cover tasks to be performed by the Army.

d. This cost estimate includes $960K for the state penalty surcharge for the
disposal of 8,000 cubic feet of low-level radioactive waste generated in

Massachusetts.
e. This cost estimate includes $1440K for the state penalty < -harge for the
icposal of 12,000 cubic feet of low-level radicactive v *nerated in
Massachusetts.
f. Subtotal includes $427K of escalation to an activity mi., v of September
1992.
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CHAPTER 4
SECURITY

4. INTRODUCTION

The nuclear fuel was previously removed from the AMTL Reactor and shipped
nff site. Therefore, there is no requirement for safeguarding special nuclear
material,

4.1 PHYSICAL SECURITY

During decontamination of the AMTL Reactor as specified in Section 3.4,
access to the inside of the reactor building will be controlled, using the
personnel entrance between Building 97 and the reactor buiiding. An
appropriate barrier will be installed in the airlock. Equiprent and material
will be moved in and out of the reactor building using the double door shown
in Figure 3-7.

During decommissioning as specified in Section 3, access to the site will
be controlled using standard construction practices such as warning signs,
fencing off the area, and installing physical barricades around excavations,
Access will be limited to the construction site as required by the NRC for
radiation areas, high radiation areas, and areas containing radioactive
material as specified in 10 CFR 20.
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CHAPTER 5
RADIOLOGICAL ACCIDENT ANALYSIS

A Radiological Accident Analysis is not required for this DP because
there is no nuclear fuel at the AMTL Reactor site. Potential radiological
accidents, during decommissioning activities of the facility, are discussed in
Sections 3.3 and 3.4,
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CHAPTER 6
RADIOACTIVE MATERIALS AND WASTE MANAGEMENT

6. INTRODUCTION

During decommissioning activities, radioactive wastes in liguid, solid,
and particulate forms are expected to be generated. Planning the management
of these wastes is an integral part Gr the DP. Provisions for minimizing the
amount of waste generated. and waste collection, treatment, packaging, and
shipment of f site for disposal are discussed in the following sections.

6.1 Fuer DisposaL

The fuel was removed from the AMTL Reactor during deactivation in the
early 1970s.

6.2 Licuip RADIOACTIVE WASTE

Liquid radioactive wastes generated during decommissioning activities
will be collected, monitored, and released to the sanitary sewage system if
the conditions of 10 CFR 20.303 can be met. The project manager will contact
the Massachusetts Department of Environméntal Protecticn (DEP), Massachusetts
water Resource Authority (MWRA), and the NRC in order to obtain all permits
and certificates required to discharge these wastes into the local sanitary or
storm sewer systems, Contaminated water will be treated to remove radioactive
contamination, or processed for disposal as low-level radiocactive waste.
Discharge shall he in accordance with 10 CFR 20 and the CEP and MWRA for waste
water. ODischarge must be approved by HQ AMCCOM,

Possible sources of Tiquid radioactive waste are:

. Decontamination of components and parts

6-1
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- Surface contamination levels are below DOT limits
(49 CFR 173.443) 220 alpha dpm/100 cm’ and 2200 beta-gamma
dpm/100 cm’,

Labels and Markings (if not excluded because of exclusive-use
vehicle exceptions)

- tach container ha tive labels affixed to it
(49 CFR 172.403 & .

- Each ¢container has b “tive Material, [SA,
n.o.s. UN 2912" in greai -~ high letters

(49 CFR 1,2.101, 172.301).

- Each container has been marked "USA DOT 7A, Type A" or
"DOT Type B" in 1/2-in.-high letters (49 CFR 178.350 and
172.310) .

. The waste class has been marked on each container using greater
than 1/2-in.-high letters (10 CFR 61.57).

Waste Class Example

Class A Unstable
Class A Stable
Class B
Clas: C

- For each container in <xcess of 110 1bs, the weight and unit of
measurement have Deen marked on the container (4% (iR 172.310).

- Markings must be durable and legible, and displayed on a
background of sharply contrasting color, unobscured, and
located away from any other marking, such as advertising,
(45 CFR 172.304).
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Shipment must be bracec so as to prevent shifting of lading
under conditions normally incident to transportation
(49 CFR 173.425).

- For shipments of LSA radioactive materials or shipments
containing packages bearing Radioactive Yellow-111 labels, the
transport vehicle shall be placarded in accordance with Table |
of 49 CFR 172.504,

Exclusive-use vehicle shipments of LSA RAM are exempt from
specified markings and labeling if the exterior of each package
is stenciled or otherwise marked "Radioactive - LSA."

A1l DOT regulations listed in this section are current
regulations. The most current, applicable regulations shall be
used when the shipments are made.

Documentation

The generator has a valid disposal site and (where required) state
User Permit.

- All requirad docuwents are fully completed and are legible.

- The kadioactive Shipment Manifest (RSM), formerly RSR/Manifest,
is complete in all details. (49 CFR 172.200 Subpart C,
10 CFR 20.311, and radioactive was.e disposal site

requirements. )

- The number of containers listed on the RSM agrees with the
physical count of containers loaded,

A1l required certifications, RSMs, and other documents as
appropriate are signed.
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CHAPTER 7
TECHNICAL AND ENVIRONMENTAL SPECIFICATIONS

7. INTRODUCTION

Technical and environmental specifications will be implemented by the
decommissioning contractor to control conditions, parameters, and variables so
that during decommissioning activities the radiation exposure to workers and
the public shall be maintained as low as reasonably achievable.

The technical and environmental specifications will include items in the
following categores:

. Health and safety 1imits
. Surveillance requirements
. Administrative controls

. Design features.

7.1 HeaLTH AND SAFETY LiMiTs
Radiation and industrial exposures to workers and the public must be
ALARA and less than regulatory limits. Under no circumstances will the
exposures exceed regulatory limits as specified in 10 CFR 20.
During decommissioning activities the following Timits shall be enforced.

7.1.1 External Exposure

External radiation exposure for individuals in restricted areas during
decommissioning shall not exceed the limits specified in 10 CFR 20.101.
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7.1.2 Internal Exposure

Internal radiation exposure from inhalation of radioactive material in
air in restricted areas shall not exceed that which would result from the
inhalation of the limiting quantities specified in 10 CFR 20.103. This will
be verified by performing a baseline biocassay prior to assigning contract
employees to the restricted area. After the decommissioning has been
completed, a termination bioassay will be performed for all individuals
potentially expoesed to airhorne radioactivity.

7.1.3 Concentration of Airberne Radioactive Materia, in Restricted Areas

Concentration of airborne raZicactive material in restricted areas shal)
0t exceed the limits set in 10 CFR 20.103,

7.1.4 Concentration of Airborne Radiocactive Material in Unrestricted Areas

Concentration of airborne radioactive material in unrestricted areas
shall not exceed the limits specified in 10 CFR 20.106.

7.1.5 Concentration of Nonradioactive Substances 1n Restricted Areas

Concentrations of nonradicactive substances in restricted areas shall not
axceed limits established by the Zmerican Conference of Governmenta)
Industrial Hygienists (ACGIH) as listed in "Threshold Limit Values (TLV) and
Biological Exposure Indices for 1987-1988. "

7.1.6 Concentration of Nonradioactive Substances in Unrestricted Areas

Concentration of nonradioactive substances in unrestricted areas shall
not exceed 1/30 the ACGIH TLV limits,

7.1.7 Noise Levels

Noise emissions shall be in compliance with Title 310 of Tode of
Massachusetts Regulation 310 CMR 7.10 and Town of WaterTown Ordinances
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7.2.3 The Routine Instrument Survey Program

Direct radiatior measurements will also be performed on all material,
components, and equipment removed during decontamination to determine their
disposition relative to fixed contamination or activation. Details of the
survey program will be specified in procedures prepared by the contractor and .
must meet measurement reguirem=nts to detect surface contamination at the most
restrictive levels vpecified in Keference 4. =

7.2.4 The Air Sampling and Monitoring Frogram

Continuous air monitors will be located outside the reactor enclosure.
Monitoring inside the enclosure will be conducted for personnel exposure under
the Health and Safety Program. Details of this program wil) also be specified
in procedures prepared by the contractor. The procedures shall comply with
ASTM € 1167, Standard Guide for Radiation Protection Program for
Decommissioning Operations,

A1l instruments/systems used for monitoring purposes shall be properly
calibrated prior to use in compliance with ANSI N 323, Radiation Protection
Instrumentation Test and Calibration.

7.3 AoMInNISTRATIVE CONTROLS

The administrative controls that will be used during decommissicning
operations are briefiy dis-ussed below as are the responsible organization and
documentation requirements.

7.3.1 Administrative Controls During Decontamination

Administrative controls during decontamination are the provisions
relating to organization and management, proceduces, record keeping, review
and audit, and reporting necessary to ensure completion of the decommissioning
in a safe manner. Administrative controls shail be in Compliance with ASTM |
1167.
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7.3.2 Responsibility

The licensee shall have overall respensihility for the compietion of
decommissioning of the AMTL Reactor. However, the contractor’s Project
Manager will be delegated the responsibility for decommissioning via the
contract.

7.3.2 Organization

The organizational structare for management and performance of the
decommissioning activities is shown in Figure 1-22. The functions and
responsibilities, ara minimum required qualifications and experience of each
key position are detailed in Section 1.9. Qualifications of decommissioning
personnel shall comply with ANSI 3.1, Standard for Selection, Qualification,
and Training of Personnel for Nuclear Power Plants.

7.3.4 Recorcs and reports

Accurate and complete records and reports shall be maintained by the
contractor in compliance with 10 CFR 20 &1d cther applicable regulations. The
records and reports will cover performance and completion of all activities
that may have resulted in exposure of workers or the public to radiation or
other hazardous/toxic materials.

. Records

Records shall be maintained in compliance with ANSI 15.10. Records
to be maintained during decommissioning shall include those listed
below.

Health and Safeiy Related Activities:

- Work permits

- Work procedures

. Radiation survey reports

- Contamination survey reports

1-5



- Airborne survey reports

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

- Instrument calibrations

. Source inventory and storage

- Radioactive material inveutory and storage

. Shipment records

- Waste disposal - surveys and records

. Packace certif . arions/records

- Incidents and accidents

. Confined space entry permits

- Continuous monitoring records for oxygen deficient/explosive
atmospheres.

Personnel Records

. Bioassay analysis

- Personnel exposure records

. Individual 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.

Reports
Reports prepared by the decommissioning contractor shall be written

and submitted to the US Army COE-NED Contracting Officers
representative.
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. Review

Responsibility for review of procedures, practices. and performance
shall rest with the appropriate individuals and’or committees
specified in Section 1.5.

7.4 ENGINEERING CONTROLS

Confinement barriers and HEPA filtered ventilation systems will bhe
employed during decontamination in Compliance with ASTM £ 1167. These systems
will provide:

. Maintenance of a negative pressure in confined areas. This wili be
accomplished by a HFPA filter system in conjunction with the
installed confinement barrier.

. Provisions for dust control during decontamination to minimize
airborne particulates.

. Provisions for air monitors at outlet of ventilation systems to turn
off ventilation system if excessive levels are measured.

7-7 |
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inspection criteria of Reference 2. In addition, both sets of procedures will
establish data quality objectives to be met by each performing organization.

8.1 BackGrounp Soxu

Results of soil measurements and analyses during both phases of the
termination radiation survey shall be compared with background radiation
levels to determine subsequent actions relative to the soil areas. Reliable
background soil data are essential and must be collected prior to performing
the measurements and analyses of the soil.

Features that contribute to good background data are (1) survey design to
provide representative, unbiased sampiing, (¢) proper allocation of sampling,
(3) selection of areas least likely to have been affected by the reactor or
other AMT( operations, (4) appropriate instrumentation, and (5) quality
ensured analyses.

Soil background locations for this project will be determined by drawing
twelve radius lines from the center of the reactor, and extending each radius
line out to 3.5 km from the reactor center. Each of Lhe twelve radii will be
30 degrees apart. Next, draw concentric circles with radii of 0.5, 1.5, and
3.0 nm, with the center of each circle at the reactor center. The background
sample locations will be selected at the intersection of each radias line and
concentric circle. If there are obstructions or other reasons preventing
accessing soil at those 'ocations, adjust the distance or angle in order to
find accessible soil.

Perform a soil contact radiation measurement of alpha, beta, and
beta-gamma at each of the 36 locations. Record each mezsurement in
dpm/100 e’ Recording the measurement in dpm/100 em’ reguires converting to
dpm/100 cm® by knowing the instrument efficiency and the active area of the
detector,

8-2
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In addition, collect & sample from the top 15 cm of soil at each location
for analyses. The analyses shall include gross alpha and beta concentrations.
Also, gamma spectrometry shall be performed for each sample, and the
concentration determined for each detectable radionuclice,

8.2 Puase I

8.2.1 Reactor Building Interior Survey

A1l interior surfaces remaining in the reactor building after completion
of decommissioning described in Chapter 3 shall he surveyed for fixed and
removable alpha and beta-gamma residual contamination.

The interior of the reactor building following decommissioning will
consist of the basement floor, the basement walls, the operating floor from
the reactor walls out to the supporting columns (the renter portion of the
operating floor will have been removed during dec ‘mmissioning), the reactor
building walls, and the ellipsoidal ceiling. WNoc neutron activated material
will remain in the reactor building following decommissioning. Therefore, no
concern nee” be given to subsurface activation products during the termination
survey.

Two degrees of survey intensity shall be used, Level [ and Level 11.
Level | will be the more survey-intensive level and will be performed in the
areas most likely to contain residual contamination such as the basement
floor, sumps, anu pits. Levei Il intensity surveys will be performed in areas
jess likely to contain residual radioactivity such as the reactor walls above
the operating floor and the ceiling. The areas to be designated Level | and
Level 11 wi11 be determined aftier completion of decommissioning activities and
will be based on the contamination discovered during decommissioning. Level |
grid size shall be 1 meter X 1 meter and Level 11 grid size shall be
3 meter X 3 meter.

The details of the Level 1| and Il surveys will be specified in procedures
prepared by the decommissioning contractor. The procedures prepared by the
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| USAEHA will use the same Level [ and || designated areas as the
decommissioning contractor. Both sets of procedures will be approved by the
licensee.

The objective of the surveys of the AMIL Reactor building interior is to
show that residual fixed or removable alpha or beta-gamma contamination 1%
below acceptable levels specified in Reference 4.

The survey procedures shall incorporate principles described in
NUREG/CR-2082 and include the following requirements:

. The Level [ and 11 surveys shall include direct radiation
measurements to determine alpha and beta-yamma surface contamination
in disintegrations per minute (dpm) per 100 cm’.

| . Smears shall be collected and analyzed to determine removable alpha
! and beta gimma surface contamination in dpm per 100 cm’

. Measurements must be performed using instruments capable of
measuring alpha and beta-gamma radioactivity below releasable levels
specified in Reference 4 for applicable radionuclides. If
radionuclides are not known, the most restrictive levels in Table |

| of Reference 4 shall be used.

L . In addition to measurements to determine surface fixed and removable
! contamination, exposure rate measurements shall be performed in
accordance with Reference 4,

8,2.2 Radiological Characterization of Trenches and Pits

l

|

5 Figure G-1 is a sketch of the AMTL Reactor site after excavation but

| prior to backfilling and grading., The excavated areas with potential
contamination are the cistern pit, the pit where the secondary coolant system
sump was previously located, and the piping trenches. In addition, the berms
of excavated soil may contain contamination.
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The results of the decommissioning contiactor’s Phase 11 survey will be
summarized in a Phase 11 Characterization Report. This report will be
submitted in draft form to the USAEMA for review. After comple* ~g (heir
review, the USAEHA will attach the results of their own Phase 11 survey as an
addendum to the contractor's results and the report will be submitted to the
1icensee for evaluation. [1f efther evaluation indicates no residual

radiocactivity above releasable limits, a Termination Radiation Survey Report .

shall be prepared a. discussed in Section B.5. 1f not, additional
decontamination shall ve performed and the site characterization process v
repeated for those areas requiring decontamination.

8.4 INSTRUMENTATION

The field instruments to be used during the final survey of the AdI|
Reactor site must he capable of measuring alpha and be'a-gamna radicastivity
at the most restricti o release levels specified in Reference 4, [nstruments
will be *sted anG calibrated in accordance with the specifications contained
in the wican National Standard, dadiation Protection Instrumentation Test
and Cals  .oon," ANSI N323-1877, or the most recent revision.

Tabtle B8-1 Tists a few types of instruments that could be used during

final surveys. The detection capabil. y of each in. rument is also shown in
Table 8-1.

8.5 Dava DOCUMENTATION

Rad.at fon measurements and analytical results shall include the following
data:

. Locaticr, of the measurement or sample
. Date v+ dates of measurements or sample collection

Measured concentration of the specific nuclides in pLi/g for soil
samples

.
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The actual net measured values (including negative values) and their

For values lower than the lower 1imit of
(LLD), the LLD will be provided. Whenever possible, values lower
than the LLD will be reported in the following manner:

ascociated errors shall be reported.

detection

following

Measurements of radioactivity should be reported as follows:

in uR/h

alpha
and beta-gamma in dpn/100 cm’ and gamma at one meter above surface

Analytical errer at 95% confidence level should be 1eported for all

analyses

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 verifying results

supplemental information shall be included:

Descriptinn of survey and sampling equipment

7.4 + 18.5 pli/g.

The

Survey and sampling procedures, including sampling times, rates, and

volumes

Analylical procedures

Calculation methods

Calculation of the lower limit of detection

Calibration procedures
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