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(~'N INTRODUCTION AND SUMMARY
v),

General Atomics (GA) is submitting this SVA Decommissioning Plan
to the Nuclear Regulatory Commission for its review and approval.

The facility to be decommissioned is GA's Nuclear Fuel

Fabrication Facility (referred to herein as "SVA") operated by GA
i

under USNRC License SNM-696 (Docket 70-734) and State of |

California License 0145-80 and located at 11220 Flintkote Avenue
in San Diego, California.

This Plan is generally organized in accordance with the '

guidelines provided in USNRC Regulatory Guide 3.65, " Standard i
Format and Content of Decommissioning Plans for Licensees under |
10CFR Parts 30, 40, and 70." Included, to assist the NRC in its

1revj ew, is a compliance matrix showing.where the information I

required by USNRC Reg. Guide 3.65 is presented in the Plan.
I

The key aspects of the SVA Decommissioning Project are summarized !

) below.

1
o The scope of work will include: dismantlement, removal, and

off-site disposal of equipment and the facility's inner

structures; decontamination of the remaining structure,

including, if necessary, removal of portions or all of the

roof; and post-decontamination radiation and contamination

surveys to verify compliance with the NRC-approved and
State of California criteria for release to unrestricted

use. Upon conclusion of these activities, GA will invite +

the NRC and the State of California to perform confirmatory -

surveys to verify that SVA meets the criteria for release

to unrestricted use and will request that NRC License

SNM-696 and State of California License 0145-80 be amended.

! <x
'
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o Bechtel National, Inc. (BNI) and its subcontractors will l

perform all decommissioning activities with the exception

of those to be performed by GA.

o GA will oversee decommissioning activities to assure, and

enforce as necessary, compliance with its NRC and State of

California licenses. GA will also be responsible for

health physics services and radioactive waste disposal.
,

o All decommissioning activities will be performed in

accordance wito written procedures and work instructions

which have '- reviewed and approved by BNI and GA I

V management accordance with the document-control
methodology described in-this Decommissioning Plan. '

o SVA decommissioning is expected to take nine months and
,

cost $15 million.
,

1

Funding for the project will be provided and assured by jo

. Valley Pines Associates (VPA), a 50/50 general partnership
j

between Chevron U.S.A., Inc., and Shell Oil Company. I

o All source material and special nuclear material (S&SNM),
'with the exception of contamination and hold-up in

equipment, will have been removed from the facility prior

to the start of decommissioning activities. There is no

buried waste at the SVA facility.

1

\ l
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j'~' o The radioactive contaminants present are U-235, U-238, and
^
N/ thorium and its daughters. Much of the facility is either

noncontaminated or only slightly contaminated. Some areas,

primarily in and around process equipment, are more highly
|

contaminated. Loose contamination levels range up to |
2approximately 13,000 dpm/100 cm alpha and 7,000 dpm/100 I

2cm beta.

o Radiation levels, with the exception of a few areas, are-

less than 1 mr/hr. The highest radiation level is

approximately 50 mr/hr.

o The U-235 remaining in the facility as hold-up in thousands

of linear feet of ventilation ducting and in process

equipment may exceed 700 grams. Consequently,.it will be

conservatively assumed that the potential for a criticality

accident exists. Nuclear criticality safety will be of

fs primary concern to GA and BNI management, and
(_) decommissioning activities will be conducted in accordance

with procedures that provide adequate measures to ensure

nuclear criticality safety,

o Decommissioning activities will be conducted in accordance :

with procedures which maintain radiation exposures and
,

releases of radioactive materials to unrestricted areas |
ALARA.

i

o Decommissioning activities will be conducted in accordance

with the California Division of Industrial Safety-

Construction Safety Orders, Title 8, Subchapter 4, of the
California Administrative Code,

f

o All radioactive waste generated during decommissioning is

expected to be Class A waste and will be disposed of at an

authorized low-level radioactive waste disposal site.
!
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f'~' o The only mixed waste which may be present is radioactively
''-- contaminated asbestos-bearing floor tiles and lead-based

paint residue. GA will meet all' EPA and disposal site

requirements in disposing of this waste, if any.

Compliance.with these requirements will not adversely

impact 6ecommissioning activities or schedules.

o SVA decommissioning will not require any changes to GA's

NRC-approved security plan.

o GA will revise its NRC-approved Fundamental Nuclear

Material Control (FNMC) Plan to include the SNM control and I

accounting procedures to be used during decommissioning.

The revised FNMC Plan will be submitted to the NRC by

May 1, 1990.

o Both BNI and GA will develop and implement Quality

r~s Assurance Programs specifically designed to assure that all

k -) dacommissioning activities are performed in accordance with !m

approved, written procedures adequate to assure compliance

with all Decommissioning Project requirements.

i

i

!
s

,
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f7 ' 2.0 DESCRIPTION OF PLANNED DECOMMISSIONING ACTIVITIES
'Q:

- 2.1- DECOMMISSIONING OBJECTIVE, ACTIVITIES,
TASKS, AND SCREDULE8

2.1.11. Objectives.1

-The. objective of the SVA Decommissioning Project is to decontami-

-nate SVA such that it meets the criteria for-release to

. unrestricted'use.

- 2.1.2 Decommissioning Alternative Selection
1

Four. basic decommissioning alternatives were evaluated. They
are:

,

o Leave in Place (SAF8 TOR)
.

L ' Evaluated and not considered as an acceptable option.

1[);!

A' o Entombment (UNTOMB) '

Evaluated and not considered as an acceptable option.
i

o' Dismantlemer' * '").

In this alt : native, the dismantlement of the facility would

be performe '- incl' removal of the facility structure,

'tste of California inspections andfollowed by i .c

release tc -

. . n. J . use,o

o Decommission in e uce (DECON) <

'In this alternative, decommissioning of the facility would-

be performed wi;h uhe structure left in place, followed by

NRC and State of California inspections and release to

2-1 August 22, 1990
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ry unrestricted use. The facility could then be renovated for

'V non-nuclear utilization.

'

Decommissioning in place has been chosen as a result of' discus-

sions'with the NRC in'which the NRC indicated a preference to |
inspect and release the facility in place. {

2.1.3 Locommissioning Projections and Methodology

!
The baseline for it@aO development of 'this plan was prepared by

.Bechtel National, inc. (BNI) for Valley Pines Associates (VPA) j
and was issued 'in N Wember, 1988, as a three-volume decommis- I

sioning study and cost estimate. The project prerequisites, )
schedule, project manpower / equipment / services, and techn! ques for i

decommissioning of SVA are described in the following sections. !
'This information is based on site-specific information obtained |
during site walkdowns, from historical records of facility ,{

operations, reviews of facility plans and specifications, and the

( results'of site radiological characterization.

2.1.3.1 Site Characterization Methodology

This section describes the site radiological characterization :
"

program that was conducted to provide a basis for the development

of this plan. It'is intended that the previously used method- {

ology and analytical procedures will be continued throughout the

decommissioning process.

A preliminary characterization survey of SVA was performed to

determine the extent and nature of hazardous materials and

radioactive contamination, to' support planned decommissioning

activities. This section describes the scope of the

characterization effort and the procedures used. Further details

regarding the site characterization and the results are located

' O
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- in the Characterization Report, Appendix A of this plan.
- Additional characterization will be performed, .as decommissioning i

activities occur and on an as-needed basis.

Radiological characterisation

|

A radiological characterization of SVA was conducted to determine I
ithe extent, volume, and nature of contamination. An important

secondary objective of the characterization was to identify any i

routes by which contamination may have migrated into and beneath I

the concrete pad. Initial sampling was conducted using field- |
generated grid coordinates. The types of measurements taken and

the procedures used are described below. Samples were identified

by listing tho name of the area from the building floor plan,
o

followed with a code describing the sample. Samples were

assigned a number designating the sequence of samples obtained
from a given location. For example, the first sample of paint }
from the east wall in the HEPA room on the first floor of SVA was

) designated as: I

HEPA-F-EW-P-6,6-001
iwhere HEPA = HEPA Room

F = First Floor
EW = East Wall
P = Paint -i

6,6 = Sample 6 ft south and 6 ft elevation
001 = First sample depth at this location

Sampling Protocols

The characterization primarily included biased sample locations,
selected to estimate worst case conditions. These locations were

selected on the basis of suspected contamination as determined
,

from operational and unusual events revealed by historical
review.

O 2-3 August 22, 1990
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Samples of media were taken under the direction of GA Health
7

J;( Physics and in accordance with a written plan. In general,

samples were taken at or near the surfaces in the facility. A

few samples.were taken at below-surface depths to assess the !

extent of contamination penetration, particularly where wet

operations were conducted. Since most operai ons were conducted

dry, there were few mechanisms for penetration into structural
-

materials. Consequently, most contamination was found at or near

the surface. In many cases, walls and/or floors had been covered
|

or recovered to reduce contamination levels in the working f
environment. The' sampling effort was geared to locating

contamination hidden under paint, plaster, tile, concrete, or I

other coverings.

At sample locations, standard health physics smears and direct- !

alpha and beta-gamma readings were taken prior to sampling.
,

|
!The overheads were sampled using smear / swipe techniques. Dust

that had settled on pipes, ducts, and overhead fixtures was the

selected sample-media. Surface accumulation was removed down to
the original surface of the object being smeared / swiped.-

The generally exposed portions of the floors have been surveyed i

by health physics on a routine basis during operations. This '

historical information is available from the GA Health Physics

Organization. The radiological status of the portions of the
,

ficors that had been painted, tiled, or otherwise covered was
-

unknown. Samples were required from these coverings and the

media immediately below the coverings. Each layer was removed

carefully so that an assessment of the radioactivity in each

layer could be made. Sampling techniques included drilling, ,

scraping, cutting, and grinding. A typical floor sample required

initial removal of paint or tile as the first sample, followed by

removal of successive layers of concrete. Each layer was then

segregated, packaged, and labeled.
O
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Based on the. historical information discussed above, cores were !jz

(M" taken.at five locations on the first floor. The cores penetrated .

the slab and extended 3 to 4 ft into the material under the

: facility. After the first two layers (1/4'in. each) of concrete

.were' removed,-a single core sample was taken of the remainder of

the slab. Once the core-borer entered the. fill beneath the slab,
q

the first 6.in.-of soil was taken as the next-sample. After the

first soil sample, samples were taken every foot until the core-

borer reached approximately 4 ft.
1

Most exposed wall surfaces were slightly contaminated as demon-

strated by routine health physics surveys. The wall samples

included areas beneath the exposed surface. Consequently, the
I

sample sequence-was significant. Depending on their exact

location, these samples included paint, tile, gypsum, or

concrete. .The procedure used for wall sampling was the same as ;

for floors. The' outermost surface was removed first to determine

what was underneath. Each successive available layer was sampled

( to a depth free of contamination. Portable alpha and beta-gamma
'

instrument readings were.made on each newly exposed surface as

sampling progressed.

Since the floor drains in the process area have been sealed, the

only drain that was sampled was the drain in the tunnel entry.

The sump located in the north tunnel entry was also sampled.

.

Further sampling of the drains and sumps will be performed as

decommissioning activities progress.

l.
j The roof of SVA is corrugated metal, covered with roofing felts.

Releases on the roof may have resulted in deposition of contami-

nation in the. tar. At least a portion of the roof had been

replaced. Roof samples were taken in the vicinity of the old

fume scrubbers (formerly located on the roof) above the south

,
mezzanine and above the thoria spheres mezzanine. Sampling

!
l penetrated the full le.yer of roofing felts, extending to the

-
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gj_s - corrugated-metal =on the roof. A single: composite sanple was
.

J ,)] taken'at each of the two locations. ;

E

The soot filter is located-north of the main building. Smear

samples were taken-of the inlet and outlet media.

i

sample Analysis

Portable survey _ meters and radiation counting _ systems in the GA

Health' Physics Laboratory used for analysis of the preliminary _

characterization samples were calibrated using. sources traceable

to the National Institute of Standard and Technology (NIST).

This approach to' instrument calibration will continue throughout ;

the decommissioning effort. Background determinations were made

for soil, concrete,.and tar.

Analyses of characterization samples were and will be performed

. _

under an approved Quality Assurance / Quality Control (QA/QC)

] program.

i

1) Soil Samoles. Soil samples were dried, ground, sieved

and transferred to the standard 500ml Marinelli beakers '

used for soil counting at GA. The samples were counted

on the high purity germanium detector to assay U-238,

U-235, thorium, and thorium daughters.

2) Concrete Samoles. Concrete samples were crushed and

ground. A sample of approximately 50g was'placed in an

appropriate container for a gamma. scan on the high purity;1

germanium detector. A 50g standard was developed for

this purpose. Analysis included U-238, U-235, thorium,

and thorium daughters.

D
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j- 3) Smears /Swines. All smears / swipes were counted on the

.} ,p low-level alpha / beta counting system for gross alpha and i
~

gross beta determination.<

.4) Tile,Samoles. All tile' samples were analyzed by a direct'
'

reading with a portable alpha survey meter. Both sides
,

of the tile were counted and reported separately.

?

'5) Sludoe/ Drain Samoles. Sludge / drain samples were analyzed

-using the method used for water samples at~GA. Onelof' l

the standard water sample geometries was applied depend-

ing on the sample volume. These samples were- gamma-

scanned on the high purity germanium detector. Analysis

included U-238, U-235, thorium, and thorium daughters.

6) Paint.~ Dust and Chins. Thin samples of paint, dust, or

chips (e.g., tile, gypsum) were counted on a planchet in

the low-level alpha / beta counting system. The results

() were expressed as gross alpha and gross beta activity.

7) Roofina' Felt Samoles. Samples of the roofing. felt were

counted on the germanium detector in an appropriate

' vessel. Clean roofing felt was counted in an identical'
'

. vessel to establish background. Only the net counts

under photopeaks were reported since calibration

standards were not available. Analysis included U-238,

U-235, thorium, and thorium daughters.

Asbestos Characterization

f 1

A characterization was conducted for suspected asbestos-

containing material (ACM). Samples were taken of the potential

ACM and were sent to an outside laboratory for analysis by.

polarized light microscopy. The suspect ACM included:

~ (' 2-7 August 22, 1990
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1) Flashing from the roof

2) Lagging on pipes and' vessels in the heating and

ventilation equipment room on the second floor

!

3) Lagging on pipes-and ducts in the North Annex (first
' floor)1 '

<

4) Certain tiles on the first floor

~Two samples of the flashing and one sample of each of the other

-three materials were obtained.- The results for these samples are

discussed in Appendix A. !

|

2.1.3.2 Potential Accidents
'

.Since the estimated U-235 hold-up in the HEPA system ducts may be
~

as much as 700 grams and the total amount in the facility may'be

() higher, the potential' for a criticality accident, although i

extremely remote,.is conservatively assumed to exist. Decommis-
sioning activities will-therefore be performed in accordance with

i. procedures which address nuclear criticality safety. Addi-

tionally, nuclear safety training:will be provided to all

decommissioning employees.
i

The dismantling of-ducts which contain accumulations of uranium
and/or thorium could potentially result in the contamination of

personnel and equipment. The disassembly and removal of ducting
will'be accomplished using appropriate precautionary measures
(see Section 2.1.9,3).

There is a potential for contamination of decommissioning workers
during the removal of fuel fabr.ication equipment, much of which
may be internally contaminated. Contamination control measures

O,- 2-8 August 22, 1990



j will be'in place, and workers will'be adequately trained to
iq| protect themselves against such contamination potential.

..The roof of SVA is assumed to be partially contaminated, based

upon the need.for removal and replacement of'previously contami- <

nated roofing and upon recent characterization efforts which

detected contamination in the new roofing material (see Section

2.1.3.1). The potential therefore exists for a release of !

contamination to the environment during roof removal. Radio-

logical' controls will be applied during roof removal, to ensure

.the protection of decommissioning workers and the public from

contamination. Similar controls will be implemented during

decommissioning of the soot filter enclosure, to prevent the i

release of contamination to the environment.

-Moving heavy equipment, particularly from mezzanine levels,

involves a potential for construction-related accidents. Pre- '

cautions will be taken to ensure that the work will be done in

accordance with approved rigging and equipment operating
. procedures.

!

.A large. amount of process and service equipment will have been
'

' disconnected prior to the initiation of decommissioning work.

Worker training in the proper application of equipment tag -

out/ lock-out procedures will be implemented as an accident

prevention measure.

2.1.3.3 Nuclear Criticality Safety

As previously discussed, the quantity of U-235 present in SVA as

holdup in the HEPA system-ducting is estimated to be 700 grams-
(based on survey data). It is likely that only small quantities,

of U-235 holdup are also present in some process equipment.

Since the U-235 in the ducts is spread throughout thousands of

linear feet of ducting, the potential for a criticality accident
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during SVA decommissioning is extremely small.- However, a- 1

,~3

L(,)_ criticality accident is possible in the unlikely event that
,

Idecommissioning activities result in the concentration of much of:

the U-235 in the facility in one place.

Nuclear criticality safety will therefore be a primary concern.

Decommissioning activities will be conducted in accordance with

procedures that limit the accumulation of fissile material.

These measures will include, but not be limited to, the
s

-following:

o Appropriate surveys and analyses for U-235 will be

performed. ,

o Criticality-safe containers will be used for decontami- ;

nation liquids and solid residues in areas where U-235

was processed during facility operations or where the

presence of U-235 was established-by characterization

() surveys.

;

o The use of HEPA-filtered vacuum cleaners, which are not '

criticality-safe, will be administratively controlled to

prevent the accumulation of unacceptable quantities of

U-235.--Work instructions will identify the specific

areas and material to be vacuumed and will provide clear

direction as to the procedure (s) to be followed if

material other than that identified by the work instruc-

L tion is discovered. The areas and the descriptions of

(- the material to be vacuumed will be based on characteri-
zation surveys performed prior to the start of work. ;

o All dismantled sections of HEPA system ducting will be

assayed to establish their U-235 content prior to their

L placement into waste containers.

!
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o. Dismantled HEPA-system ducts will most-likely be volume- [

A]. reduced by compaction. Shredding of the' ducting will not

be' utilized since this technique could result in the :!

accumulation'of unacceptably high concentrations of U-235 ;

and'the generation of waste _ packages in which the U-235 i

content:cannot be determined with reasonable accuracy.

o Health Physics will monitor the--filter (s) in the

shredder / compactor ventilation system daily to detect any i

buildup of radioactive material.in'the filter (s). .The
filter (s) will be changed if conservatively-established

radiation limits are exceeded.

o All prefilters or HEPA filters removed from existing HEPA

systems or from portable HEPA-filtered ventilation units

will be assayed for U-235' prior to disposal. '

o' Criticality-alarms will be used in work areas where there

is a potential for accumulation of U-235 in significant g

quantities. ]

In addition to these measures and others which will be invoked as

necessary in particular situations,. nuclear criticality safety

.will-_be emphasized through nuclear safety training for decommis-

sioning workers.

The Manager'of Nuclear Safety will review all procedures. He,

and if required, the Criticality and Radiation Safety Committee

(CRSC), will approve procedures involving potential nuclear

criticality concerns. This review / approval will ensure the
''

,

adequacy of the measures employed to ensure nuclear safety.

The Nuclear Safety Program described above will continue until

decommissioning of the facility progresses to a point at which I

the cts Manager of Nuclear Safety determines that a criticality

accident is no longer a credible event.
|
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j_q7 2.1.4 Project Prerequisites. .I
J Y n
5 J' |

The following prerequisites are considered necessary for initia- J

tion of the SVA Decommissioning Project: I

1) All uranium and thorium in any form other than contamina-

tion.in process and support equipment will be removed.

from the facility. j,

2) The facility HEPA ventilation systems that can be
{

utilized for contamination control during decommissioning

operations will be identified and available for use. f

This includes routine' maintenance'and filter changeout. |

The remaining HEPA systems may be deactivated'in prepara- l

tion.for their dismantlement.
I

3) Necessary utilities, such as HVAC, water, electricity,

natural 1 gas, and breathing air will be maintained at the.

I~D site until the decommissioning process allows their
']b-). .

termination. -|

'

4) Systems-that.may be shared between the facilities to be

decommissioned and the remaining GA-occupied space will ;

have been isolated. Dead legs of potentially hazardous

gases and liquid systems which have been disconnected
Iwill'be drained or purged and will be dried prior to

their dismantlement.

5)' Process and laboratory chemicals will have been removed

from the facilities to be decommissioned. -

6) Hydrocarbons such as cutting, hydraulic, and lubricating

oil will be drained from tool sumps and storage tanks and

placed in= labeled drums for analysis, treatment, and

disposal. Material Safety Data Sheets (MSDS's) will be
| <s
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jc .; supplied for this material. Unused oils will have beenc

( ,f removed from the facilities to be decommissioned, prior j

to the start of decommissioning work.

7) Salvageable process equipment that GA wishes to retain

.will have been removed from the facility.

. 1

2.1.5 Schedule

The projected decommissioning schedule encompasses an approximate

total of nine months. The schedule for accomplishing the' inter-

related activities and tasks of the decommissioning' effort is

presented as Figure 2.1-1. ;

Upon NRC approval of the Decommissioning Plan, site decommission-

ing operations will commence and will include the decontamination

and/or removal of: '

( )' '1) Extraneous hardware, loose material, miscellaneous

residue
,

2) The process and support equipment

3) Plumbing, electrical-wiring and, conduit, process,
i

services and utilities. piping, HVAC equipment and

ducting, and HEPA-filtered ventilation equipment,

ducting, and exhaust stacks
1
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.4)'Non-load-bearing' interior walls:and structures and
. ,, ,;g .
i j/ -interior ceiling supports and materials

!

5);The SVA roof ,

,

Scheduled decommissioning activities will also include:
~

1) NRC and State of California confirmatory radiological

surveys, analyses, ani evaluation of the remaining

structures to be released-

2) Preparation of the Decommissioning Project Final Report

2.1.6 Decommissioning Manpower.
i

on-ette manpower projections for the approximate nine-month

decommissioning, schedule are presented in-Figure 2.1-2.

() 2 .1. 7 ~ Decommissioning Equipment and Services

In addition to the use of a large number of standard decommis-

sioning and dismantlement tools, materials, equipment, and

services,csome specialized-equipment and services will be

required for-decommissioning of the facility. Those considered
for this' project are described in the following sections:

2.1.7.1 Specialised Equipment

o HEPA-Filtered Ventilation Systems

Decontamination operations and the disassembly /
Isegmentation of radioactively contaminated items will

require the application of contamination control devices

and methods.
|

| p
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-The existing SVA HEPA-filtered systems'will,be maintained
7(j to provide contamination control coverage. Each system

,

inclu' des rigid' ducting directed to specific rooms and/or ;

. pieces ~of-equipment. When the' system is no longer
|

-

needed,~it will be|didmantled, using its own filtering

capability to control the spread of contamination during

fits dismantlement,

'i

The present HEPA system may not always provide adequate f
'

contamination control for localized uses. Portable-

HEPA-filtered ventilation units will be used to provide-

additional contamination-control ventilation, either in

conjunction with the facility systems or as independent

systems. Unless monitored for contamination in their !

exhausts, these units.will be exhausted into the existing

plant HEPA-filtered ventilation system to ensure against
,

the release of contamination to the SVA interior. High- ;

efficiency HEPA-filtered vacuum cleaners-will also be

utilized for small volume contamination control, as well
'{

as-for loose surface decontamination operations. These
units will exhaust to-the building interior.withcut ~f

-

jmonitoring-of their exhaust.

o Abrasive Decontamination Equipment
|- ;

i

Surface decontamination operations will be a major part

of the overall: decommissioning effort. Aggressive
'

decontamination methods will be required to remove

existing surface coatings, such as paints, varnishes and

similar fixatives, as well as base layers of the surface

y material, which may also contain embedded contamination. |

L The following decontamination equipment was selected on

the basis of efficiency, production rates, and

; contamination control. Equipment planned for this
I

project has been selected, and modified where necessary

O !
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Dto' assure that contamination' control is fully ,we'v
; ' implemented.- 'The use of: decontamination liquids will be :I

'

"A2 -
strictly controlled _to minimize the volume of-liquids

requiring processing. Used decontamination liquids

generated in' areas that are contaminated with U-235 will

be collected and stored in criticality-safe containers.
j'

i

1) Blastrac Machine - The Blastrac machine is an all-
_J

purpose cleaning' tool for concrete floors. It can

efficiently-remove materials-such as paint, dirt, l
grime, and embedded chemical contaminants. The (
delivery system consists of an enclosed centrifugal

blast wheel in the cleaning head. As the wheel

spins, metallic abrasive shot are fed into the conter>

and, hurled from'its blades to blast the floor

surface. The abrasive media and contaminants rebound
into a separation' system which removes the contami-'

nants to an attached dust collector and automatically _4

recycles the abrasive media for re-use. The travel

speed of the unit and the shot size both may be

adjusted, depending on the required depth of removal.

The slower the machine travels, the deeper the etch

it' creates. Since the shot and dust are collected, acp

radiological survey may be performad immediately,

i . Any residual metal shot remaining on the floor may be.

collected quickly with a magnetic broom. [

2) vacu-blast Machine - The Vacu-blast machine uses

compr9ssed air to convey abrasive media from a

pressure generator via an adjustable feed valve
,

through a hose and blast nozzle to discharge against

the surface of the item being cleaned. The media is,

concurrently vacuum-recovered at the point of impact. I
'

Air then conveys the media, dust, and debris to the

reclaimer where it is air-washed and the media is
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ja Lreturned-to the system for recycling.- The dust and o

,( )' ; debris. particles are drawn;to a secondary; cyclone l
,

separator'and deposited in a. collection cylinder.

-The' depth-of= abrasion is controlled both.by adjusting

-the shot size and travel speed of the unit. .This

equipment can be used on vertical surfaces.
.y

i

3) scabbling - Scabbling as a decontamination technique-

for concrete surfaces has a long history of success.
'

It was used extensively in the Three Mile Island

accident recovery program. -This technique utilizes

tools-having 1 ,-3 , or 7-bit piston' heads, equipped'

with multipoint tungsten carbide bits. The-pneumati- |

cally operated tool drives the bits against the-

concrete surface, which causes the surface:to abrade.

The pistons for the larger units are mounted in a

wheeled chassis to accommodate extensive and-

. . . unimpeded surfaces. A hand-held unit can'be utilized !

) for edging near wall surfaces and other obstructions.

Scabbling also has limited application'to vertical

surfaces.

'

4) Abrasive'Decontas'. nation of Piping Internals - For

abrasive honing of-pipe interior. surfaces, a " roto--
;

rooter" devjue, such as.the Flex-hone honing 1 machine, ,

is used in rotationally driving a honing device,

which utilizes a choice of abrasive materials and i

grit sizes and is moved through the pipe to be

. cleaned. The abraded material ~can be simultaneously
'

or post-operationally flushed.

.

I
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' 5): 'High PressureLWater - Internal = pipe surfaces are
].y)| #( cleaned by-'a-combination of aggressive abrasion and-
]

,

high-pcessure' water flushing. Washing and-flushing |
a \

p operations are performed with a hydroblaster'which-
]''

delivers up to 10,000' psi ~ water through nozzles1

specially 1 designed to move themselves through theo

pipe by-virtue of their water: jet' direction. Nozzle

design choice' includes rotational capability. -

R

6) Ultra High Pressure Water Ultra-high pressure |

(UMP) water can be used to scarify concrete and to |

remove oxidization, paint, and waxes from .)
contaminated surfaces. Water is applied to the-

contaminated surface with a hand-held lance. The |

-operating pressures can be varied from 10,000 to

33,000 psi'. Removal rates depend on the-standoff ',
distance from the surface being cleaned, the physical ,'

, properties of the contaminated material, the
- roughness-of the surface, and the rate of movement. A
,

c%
This technique requires the collection and treatment i

'
of contaminated water.

|
d

7 )' Water Treatment Support Equipment - Water treatment

will be used to minimize the accumulation of contami- i

nated liquids from decommissioning tasks, such as |

decontaminating pipe systems. Particulate filtration- D

will be accomplished with cartridge-matrix multiple

filter units, sized to. provide water of sufficient

quality to permit its reuse in subsequent decontami-

nation tasks. Additional water treatment will be-

provided by the use of appropriately sized ion

exchange resin columns.

|

(s
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g. . o _ sectioning | Equipment-
d,

. -

1)' Plasma Arc Cutting - Segmentation of-large metal-

-pieces,_ including process equipment,-(either in

preparation for shredding or as final volume

reduction), can be accomplished with plasma are

cutting equipment.

i

2) Mechanical Cutting Equipment - If_ modification or

removal is required, it can be efficiently accom-

plished by utilizing powered equipment. The
following specialized equipment will be considered:

- Power tear-off machine

- Power-bladed covering remover (e.g., tile," '

roofing, tar paper)

) - Sectioning saw

o volume Reduction' Equipment
a

,

~ Volume reduction of radioactive waste is a major part of
the economics of decommissioning projects. The methods 1

of volume reduction which will-be used for this project

-are-briefly described below and detailed'later in-Section <

2.1.10.1.=

,

1) shredder- - This. equipment will shred an appreciable

percentage of the contaminated materials associated
.
i

with the decommissioning project. The following are

typical shreddable materials: electrical conduit,

small-diameter piping, desks, chairs, benches, stud-

and-plaster walls, sheet metal, and masonry block.
L

hO
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. 7 2)' compactor - This equipment, a' subassembly-.to the-

k h. shredder, compacts waste into boxes, obtaining f,

volume reduction factors of:up to 10:1, depending on

4 material.

~

3) Baler-- This GA-owned equipment compacts waste at a
Ireduction ratio up to 17:1, depending on material ~,

and produces a baled waste form. I

2.1.7.2 specialised: services
a

; .

. Specialized services required in support of SVA decommissioning

activities include:

1) Medical coverage to supply routine.first-aid-services and

to perform pre-employment (and, if necessary, closecut)

physical examinations,

f( ): 2). Health physics coverage to monitor.all work activities.
v

Analytical capabilities will supportithe Health Physics

technician's daily activities, as well as-specific sample 4

evaluation.

3) Analytical services for industrial hygiene and

radiological safety.

4) Employee training, instrument calibration, and emergency

preparedness.

-5) Transportation of nonradioactive waste to a local land-

fill.
'

,

)

6) Transportation of radioactive waste to an authorized

waste disposal site.
..
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7- 7) Segmentation:and removal of large concrete and

-(
'

structural members,-utilizing abrasive cutting

techniques.

2.1.7.3 Installation of Support Equipment
..

The majority of decommissioning support equipment will be port-
able, requiring utility-connections, (electricity, air, and

water). This category includes air compressors,_ vacuum cleaners,
HEPA-filtered ventilation units, water treatment equipment, dry
abrasion / vacuum equipment, concrete cutting and rubblizing equip-
ment, and electrical generators. Existing utilities will be

utilized when available. When they are no longer available, l
portable utility sources will be utilized. j

2.1.8 SVA Equipment Disposition

This section describes the work methods for dismantling process.,_

-( ) and process-support equipment and hardware in. preparation for the

equipment's final disposition. These methods will facilitate 'i

both the decontamination operations and contamination surveit- -

lance required either to clear the equipment for unrestricted-

disposal or to identify their contamination status for disposal

as radioactive waste.

-2.1.8.1 Dismantling Techniques

Facility process equipment will not be salvaged for reuse.

Consequently, the dismantlement objectives exclude re-assembly
concerns and include only efficiency of decontamination, volume ,

reduction, and final handling based on safety and cost-
i

effectiveness considerations. Despite dismantlement efforts,

many of the resultant pieces will be unwieldy and heavy,

requiring approved special handling and rigging techniques.
,
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Applicable task-specific ~and generic procedures in conjunction_ ,_s

( ,[' with training will assure the proper uses'of these techniques..

Generally, equipment dismantlement'will require standard

disassembly and segmenting methods, which include powered and
manual tools (e.g., portable band saws and abrasive cut-off

wheels). Pneumatically operated tools'(jack hammers) and flame

operated tools (torches) will- be used only with the application

of adequate contamination control measures. More specialized i

segmentation methods, such as plasma arc cutting, may be
necessary for certain equipment items, particularly if their

original assembly required welding.
<

2.1.8.2 Decontamination Methods

The standard pattern-of decontamination operations will be to

utilize the simpler.and more passive methods first, advancing to

more aggressive methods'as the need dictates. The majority of
~

(O contamination removed,from the equipment will be loose or semi-\

fixed particulate material contained either on interior surfaces

or in confined exterior points. In some instances, contamination

fixatives, such as varnish and paint,.have been used on exposed ,

surfaces.- These fixatives will require the more aggressive

techniques'for removal.

.

The generic decontamination methods for equipment treatment will

be described in detail in operational procedures and will consist

of those techniques discussed later in.Section 2.1.9.

The decontamination of equipment leading to nonradioactive waste

will be conducted until the cost of further decontamination is

: judged to override the cost benefit. The decontamination program

will then be terminated and the item prepared for radioactivc

waste disposal.
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2 .1. 8. 3 ' contamination control Methods

'

Good radiological control practices require the containment of j

loose contamination. During decommissioning, certain work

evolutions will require the segmentation of components,-the
J demolition of concrete, and the opening of process systems, which
may disturb residual contamination. Typical contamination-

'

control measures, including containment envelopes,-surface

Lfixatives,'and. localized ventilation, are described-below. I

\
1)1 Tents - Containment tents are effective.for controlling !

the spread of airborne and surface contamination withu.

larger work pieces and equipment. The enclosures are

usually fabricated from reinforced plastic fabric

attached to externally framed aluminum pipes and

scaffolding clamps or to structural framework. Personnel

and equipment entrances are controlled with self-latching !

fabrics or zippers. Clear plastic panels can be added'

for surveillance purposes or to reduce the need for !

. internal lighting. These enclosures will be maintained
under negative pressure. Standard practice is to

evacuate the enclosure through HEPA filters, using either

the building's ventilation system or an appropriately 1

sized auxiliary system.

2) Glove Bags - Glove bags will be either selected from

vendor catalogues or fabricated at the jobsite from

Herculite or similar materials. These bags can bea

equipped with glove ports and sleeves for HEPA-filtered

venti]ation and for pouch transfer. A variation of the '

glove bag, plastic sleeving, or tubing can be used for 1

segmenting contaminated piping. Immediately after

segmentation, the sleeving is extended over the cut

surfaces and sealed. The bags may also be equipped to
utilize drains and other external devices or functions.
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LTheir_use has consistently proven to be both cost effec-! aj. ;

( 'tive and in accordance with ALARA principles. Their

utilization establishes'a contamination control' barrier !

between the worker and the work environment, as well as
,

limiting that' environment to a minimum volume. The

manufacturers of these products provide detailed instruc - '

tions for.their use. In addition, their proper utiliza-4

tion willJbe ensured through training programs and '

procedures.

3) Surface Fixatives - It is sometimes prudent to protect

= clean work area surfaces before radiological work is |
initiated, or to fix otherwise' transferable contamination |
on surfaces to be handled. A good quality fixative on~

porous surfaces is helpful in contamination control. j

Wrapping items _with plastic sheeting and. applying4<

strippable coatings are additional means of adequate

surface protection which may be utilized.

O
4) Use of Local Ventilation - Portions of the existing HEPA-

|
filtered ventilation system-will be maintained and 7

adapted to serve' project needs. Temporary ducting will |
be attached to the existing ductwork and positioned to I

supply localized suction at the work area or to create l,

negative pressure within a tent or glove bag. The '

installed HEPA-filtered system will be maintained for use
'

throughout the phases of work that might. generate loose
H|.

*
surface or airborne contamination. The use of local

'

ventilation will be administered through training

programs and approved procedures.

Portable HEPA-filtered ventilation units will be avail-

able to augment the permanent system's capabilities and

to serve as an independent means of contamination-

control.
'
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. 2 .1. 9 - Facility Disposition

L/
= After the majority ~of the process and support equipment hts been

, removed, the remaining interior structures (housings, walls,
1
O floors, etc.)'will be evaluated for compliance with. release

criteria. Thoca interior structures which.are contaminatol will
be subjected to volume-reduction measures and prepared for final;

packaging / transportation as radioactive-waste..
.

2.1.9.1 Decontamination Methods |

'' , |

When feasible, passive decontamination techniques will be
i

applied, as dictated by radioactive surface-characterizations and )
'

previous work experience. These techniques include standard

' vacuuming, damp cloth wiping and, to a limited degree, hand
washing / scrubbing operations. |

When these passive methods fail to reduce surface contamination

.( ) to releasable levels, more aggressive decontamination methods,
7

such as those previously discussed in Section 2.1.7.1, may be-
u4 . applied. The following aggre 7sive techniques are identified in

order of their preference as a uncontamination method:

:' |
1) Dry abrasive blasting, with vacuum

1

2) Scabbling/ scarification ,

3) Ultra-high-pressure water

,
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2.1.9.2 Building 37 North Roof Removal I,~

I \

v
The roof of Building 37 North, consisting of weather coat and I

y steel deck, may require partial or complete removal to verify the

absence of radiological contamination within the roof zone. The
roofing is assumed to be partially contaminated based upon (1) a

previous history of radioactive releases within the building, and

(2) recent characterization efforts which detected some minimal
radioactive contamination in the roofing material.

If the roof cannot be decontaminated, removing the roof from

Building 37 North will require additional measures. They
include

'
,

1) Preventing the spread of radiological contamination '

during removal

2) Providing an interim weather cover in place of the exist-

() ing roof, from the time the roof is removed until the

building is dismantled

Descriptirn of Roof

'!he roof of Building 37 North is a steel deck roof consisting of
a ribbed steel deck topped with a layer of rigid insulation,

multiple layers of roofing felt, and a bituminous top dressing.
Thc steel decking consists of sheets of steel which are 24 in,

wide and have 1-1/2 in deep longitudinal ribs spaced about 6 in.

on centers. The sheets of steel decking span the supporting roof

trusses and purlins, to which they are welded. The layer of

rigid insulation is 1 in, thick and appears to be glued to the
underlying steel decking.

i

/'' x
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Removal of Roofing Weather Coato
;

The removal process for the weather coating J ayers (i.e. ,

bituminous top dressing, roofing felts, and rigid insulation)

includes cutting the layers into sections; freeing the cut

sections from the roof deck; gathering the material into rolls or

stacks; and conveying it to the ground via chutes or lifting

devices. This will be accomplished using both motorized and
'

manual equipment. Motorized equipment, which is generally

preferred on larger areas, includes power tearoff machines,

roofing saws, and power-bladed roof removers for loosening the
cut sections from the deck. Manual methods will be used on
smaller areas and to supplement the motorized equipment. These '

methods include sectioning with long-handled chisels and knife-

bladed splitters and loosening the sections from the deck with +

long-nandled scrapers.

'
In the case of Building 37 North, the weather coating will be

removed to the top of the metal decking; however, since the rigid
insulation board might be glued to the underlying metal, small
amounts of the weather coating may remain on the decking.
Radiological controls will be implemented during the operations.
The weather coat is relatively new and is not expected to be

contaminated. However, radiological contamination was detected

in one small area by a recent characterization survey. As a

precautien, all the removed material will be monitored for

radiological contamination.

:

Removal of Steel Deck

The typical removal process for steel roof decking welded to its
supporting structore (such as that found in Building 37 North)
includeci cutting the welds; removing the sheets of decking;

' - grouping them into bundles; and transferring then from the roof |
l
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to the ground. The welds may be broken with impact chisels, j,_s

) saws, cutting torches, or nibblers.i

|

Removing the steel roof deck will require an increased level of
|

radiological controls since some contamination could exist on the

inner surfaces within the interstices of the decking (e.g., seams i

and joints) . If loose contamination is identified, appropriate

measures (decontamination, applying a fixative, wrappings) will

be implemented to prevent its spread. )
l
l

Until proven otherwise, the removed steel' decking will be con- )
sidered contaminated. The radiological controls will focus on

preventing the spread of contamination during removal and
handling. The contaminated decking will be decontaminated or

prepared for containerization and shipment as radioactive waste.
,

'Radiological controls during this phase will focus on controlling
the spread of contamination during the cutting and containeriza- ;
tion operations.

!

If economical to decontaminate the decking, or if contamination

in the decking is not widespread, decontamination techniques will t

be utilized to prepare the material for release as nonradioactive

waste to a conventional landfill. Radiological controls during

this phase will focus on surveys of the decking.
,

t

Maintaining Building containment
.

Contamination controls will be implementea during and following
roof removal operations. These controls will focus on 1)
preventing any residual contamination inside the building from
spreading to the building's exterior, and 2) preventing any
contamination within the roof zone from spreading to the build-

.

ing's interior. These measures will also provide weather

protection for the building's interior.
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During root removal operations, the roof zone will be covered by-

[s(_j) plastic sheeting inside the building near roof level. This

membrane will be draped from the roof trusses and purlins. The

function of this membrane will be to prevent particulates within
,

the building from escaping to the exterior.
~

A more durable interim cover will be provided to maintain build-

ing containment from the time the existing roof is removed until

the building is dismantled. The interim cover will be built

using general construction materials and practices and will be !

comprised of a decking for structural support and an outer i

membrane for weather protection. The decking will be built of

timber (2x4s, 2x6s, etc.) and roof sheathing (plywood, wafer-

board, oriented strand bo >, etc.) and will be secured to the

existing roof trusses an. purlins. The outer membrane will be

waterproof, tear resistant, and resistant to sunlight for its

design life. The membrane will also be secured against wind
uplift. Provisions will be made to route rain water to the -

() building roof drains.

2.1.9.3 HEPA-Filtered Exhaust Ductwork and NVAC

L HVAC duct removal will be accomplished using standard contamina-
| tion control methodology until its interior surfaces can be
1
"

checked for contaminants. The ducts will be surveyed for

U-235. When significant U-235 contamination is detected, the

portion of the ducting branch will be removed as contaminated and

transferred to a staging area for packaging as radj oactive waste.

The'HEPA ductwork will be dismantled starting at the furthermost

points from the system fans. Negative pressure will constantly

be applied through HEPA filters as disassembly proceeds. The open
ends of the ducting will be secured with plastic sheeting as they
are exposed. The ducting will be segmented into manageable

1 (
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jy lengths at joints or flanges, if possible, and will be trans-

'(j ferred to a staging area for U-235 assay prior to packaging.

This procedure will be repeated until only the filter housing,

blower housing, and discharge piping remain. The blower will.

then be de-energized at the breaker which will be removed if '

possible, and electrical leads will be lifted both at the source

and at the fan motor. The profilters and HEPA filters will be

removed from the filter housing, bagged, assayed for U-235, and -

delivered to a staging area for volume-reduction and packaging. '

The filter housing and blower will then be similarly processed.

The exhaust ducts (downstream side of blowers) will be dismantled
and surveyed. If certified clean, they will be discarded at the

,

local landfill. If radiologically contaminated, they will be

subjected to volume reduction, packaged, and disposed of as

radioactive waste. >

2.1.9.4 Sanitary sewer and Radioactive Waste Systems
\

isanitary sewer system'

.

Exposed sanitary system pipe contained within the facility will

be surveyed, decontaminated if necessary, and segmented for
transport to a local landfill. If releasable levels cannot be

.

achieved, the pipe will be disposed of as radioactive waste.

Exposed /Above Ground Radioactive Waste System

Exposed radioactive piping and equipment, such as contaminated
sinks and traps, will be isolated, cleaned to meet release

levels, or subjected to volume-reduction methods and packaged for
radioactive waste disposal. The piping and equipment will!

include (1) associated plumbing fixtures (2) drain lines, and (3)
vent lines.

O
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Rabedded/ Underground-Radioactive Waste sub-system-s

\_ / .

lThe radioactive waste lateral drain lines buried below the

main-level floor may be internally decontaminated by applying

high-pressure water through hydro-driven nozzles. The nozzles

will be directed into the main-floor-level opening of each

lateral until the lateral and its appendages are cleared to the

radioactive waste header located in the tunnel. The water

utilized in the decontamination operation will be treated with

the original filtration / holding system located in the tunnel j
and/or the water treatment equipment discussed in Section 2.1.7.1

and will be recycled for re-use in subsequent operations. When

this decontamination operation is complete, the clean condition

of the piping interior will be verified with a radiation 1

detection instrument remotely manipulated through the piping. If

necessary, a flex-hone will be inserted into the pipe (at each
]

trap including vent-lines) and the pipe will be further

decontaminated. The pipe will again be examined for

() radioactivity with a remotely-manipulated detector (as above).

Any residual contamination present at this time will be assumed

to be fixed. The buried laterals will then be disconnected from

the radioactive waste header located in the tunnel. If the lines

have no detectable contamination after the above two operations,

they will be plugged and abandoned in-place. If fixed-

contamination is still present, the lines will be excavated and

removed for disposal as radioactive waste.

Tunnel-Contained Radioactive Sub-System
,

This portion of the radioactive waste system includes waste

storage (a serpentine pipe and four storage tanks) and a

mixing / transfer / treatment system comprised of circulating pumps,
a compressor for sparging air, a bank of cartridge filters, and

the necessary interconnecting piping.

[
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The system wilA-be drained and all valves closed to isolate-

) individual components. Interconnecting lines will be removed and

. segmented for disposal. Pumps, compressors, a wall-mounted

service sink, and the cartridge filter array will be

volume-reduced (if possible) and packaged for disposal as
radioactive waste.

.

2.1.9.5 condui's and Piping

The majority of the unpaintod conduit is assumed to be externally
noncontaminated or capable of cost-effective decontamination.

Likewise, all internal surfaces and contents are assumed to be

noncontaminated. If feasible, the' wiring will be removed and

cleared for release as nonradioactive waste. The conduit

sections will be decontaminated as necessary and cleared for
release as nonradioactive waste. Conduit runs that do not permit

utilization of the decontamination, dismantlement, and removal

procedure described will be treated as contaminated and boxed for

() disposal as radioactive waste.

Piping that supplies gas, oil, water, air, and vacuum service, in
addition to more specialized process services, ranges in size
from 1/2 in. to 6 in, in diameter. As with the facility conduit,

the unpainted pipe is expected to be noncontaminated and can be

released as nonradioactive waste. Otherwise, the piping will be

volume-reduced and disposed of as radioactive waste.

2.1.9.6 Vaults and Liquid Waste Storage Room

'The west and south vaults and the liquid waste storage room will
be decontaminated using the techniques previously described and
will be released for subsequent dismantlement.

l
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7s 2.1.9.7 Concrete Flooring, Main, and Messanine Levels

The main floor of Building 37 North is nominally 8 in. thick and

the floors of ancillary structures are 4 in. thick, both

constructed of reinforced concrete. The floors may have surface

coatings, such as tile which may contain asbestos (see Section

3.1.2), paint which may contain lead, or varnish. |

' Decontamination of floor surfaces will require removal of these

coatings, and/or sufficient removal of concrete surface to permit
release of the areas to unrestricted use. During removal of I

floor tile and paint, measures will be taken to protect workers

from exposure to asbestos and/or lead-bearing matorials.

Localized floor removal may be required if contamination has

penetrated the floor into the underlying soil. The technique for i

segmentation and removal of these localized areas is described as

follows. Concrete saws will be used to cut the slabs into j

squares sized to facilitate their handling for removal. The cuts |

; will be aligned to take advantage of the slab's expansion joints.
The depth of cut will be adjusted to leave approximately 1 in. of I

concrete intact. The cutting coolant will be retained with wet-

vacuuming equipment. Coolant which could transport previously

undetected' contamination into the soil below the slab will be
collected and routinely sampled for radioactivity. If the

presence of contamination is noted, mitigating actions will be

initiated to control its spread.

2.1.9.8 Precast Concrete Wall Panels (Tilt-ups)

The exterior walls of Building 37 are constructed of 7.5 in.-

thick, 10-ft wide precast concrete wall panels varying in height
from 24 to 35 ft. Concrete surfaces will be subjected to

radiological characterization and decontaminated as necessary to
meet the criteria for release to unrestricted use, using both

,

passive and aggressive techniques previously described.
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x- 2.1.9.9 sub-Floor Soil

Where the substructure is exposed, subfloor soil samples will be

taken and analyzed for radioactive contamination, with specific

emphasis on soil below slab cracks and expansion joints and on

soil volumes adjacent to penetrations such as floor drains and

clean-out ports. If contaminated soil is detected, the extent of

contamination will be determined. The contaminated soil will be

removed until the area meets the criteria for release to

unrestricted use. The contaminated soil will be packaged for

disposal as radioactive waste. Soil samples from site

characterization surveys indicate that the sub-floor soil is not

contaminated.
4

2.1.9.10 Building 37 North Structural Steel, Columns, and Roof
Trusses

A basic assumption is made that inaccessible, repainted, or
. recoated surfaces are radioactively contaminated. Structural

steel will be decontaminated using passive hands-on techniques.
Follow-up surveys will either clear the itema for' release to
unrestricted use or identify those surfaces requiring further

decontamination.

Recoated steel surfaces and contaminated surfaces may be-
,

subjected to more aggressive cleaning techniques, to the extent !

that surface coatings are removed to the base metal. Subsequent

surveys will identify those structural members that can be

released to unrestricted use. If isolated surfaces cannot be

cost-effectively cleaned, the affected volumes will be sectioned

and packaged for disposal as radioactive waste.

.

'
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i

n 2.1.9.11 Interior Walls and ceilings

I

The maj1rity of the SVA interior partitions and walls are

standar1 metal stud and two-s'trface drywall construction, I

described as " stud-and-plaster" (S&P). It is assumed that they

are centaminated and will be packaged for disposal as radioactive ls

waste. ,

\-

Sheet metal was utilized to form some wall and ceiling surfaces )
of interior areas of Building 37 North and its appurtenant

buildings. These surfaces and surface coatings will be subjected |
\

to decontamination operations necessary to clear the steel for '

I
release as nonradioactive waste. Surfaces which cannot be
easily decontaminated will be volume-reduced if possible and will j
be packaged for disposal as radioactive waste.

|

2.1.9.12 Concrete Block Construction

Interior building surfaces that are constructed *of

cinder / concrete block and exhibit surface contamination will be
vacuumed or coated with fixative and disposed of as radioactive

waste.

2.1.9.13 West Shed, Service Building, and North Annex Structures

The decommissioning procedures described here will apply to all

| ancillary structures. They are similarly constructed with

corrugated metal walls and roofs, and supported by standard
I structural steel with 4 in. thick concrete slab floors poured on-

grade.

The structural shells will be emptied of equipment, hardware and

extraneous material, and surfaces decontaminated to meet the

criterin for release to unrestricted use. Passive
decontamination of the walls, roofs, and structural steel will be
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initiated, followed with abrasive techniques as necessary. If j

V these methods are unsuccessful, the structures will be disposed j

of as radioactive waste. l

i

The concrete floor will be stripped of paint, wax, and tile j

coatings. Contaminated concrete will be subjected to abrasive

scarification operations until all surfaces qualify for release

to unrestricted use. It is conceivable that localized

contamination could have migrated into expansion joints, cracks,

or other types of penetrations. Special attention will be given

to clearing these areas, including fracauring and removing the

concrete.

2.1.9.14 Interface at Column'25, A through P

,

A double walled isolation zone currently exists between Building

37 North and the remaining southern portion of Building 37. See

Figures 1.3-1 and 1.3-2. Prior to the initiation of(q decommissioning operations, this isolation zone will be modifiedg
to provide an engineered barrier at the interface between the two

;

facilities. The purpose of this barrier will be to providej

personnel access control and to prevent the migration of

contamination (and casual debris) between the two facilities.
The design of the personnel access will permit emergency exit
only.

2.1.9.15 Soot Filter Enclosure

The enclosure is a free standing structure, external to Building

37 North, with nominal dimensions of a 10 ft square base and a 26

ft height. Its external construction is corrugated steel siding -!
and steel deck plate roofing, supported by steel beam-and-channel

mounted on a 6 in, concrete slab. It is designed to house a

large bag filter and miscellaneous ducting and is ventilated by

L the plant's HEPA system.
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, -q Prior to decommissioning the enclosure, the plant HEPA-

! ,) ventilation system will be operationally verified and will be

augmented or replaced as necessary with a portable HEPA-

ventilation system. Appropriate contamination control measures,

as discussed in Section 2.1.8.3, will be established and

maintained throughout the operation.
.

The decontamination and decommissioning of the structure's

interior will be accomplished utilizing anticontamination

clothing and respiratory protection for the work crews, as well

as contamination control measures for protection of the general
,

environment.

Variour decontamination techniques, discussed previously, will be

selected. These techniques will be applied to the internal

surfaces of the structure and to the miscellaneous ducting and
'

equipment housed within the structure.

() Parts, materials, and components which cannot be decontaminated

will be disassembled and bagged.(or contaminants otherwise fixed)
for transport to the volume reduction equipment discussed in

Section 2.1.10.1. The interior surfaces of the structure will be

decontaminated to meet the limits for release as nonradioactive
waste or will have a fixative applied as a contamination control

measure.

The exterior structure will be verified free of contamination or
will have appropriate fixatives applied to the contaminated

areas. The previously established contamination control measures

will be maintained throughout the dismantlement of the structure.

The roofing, exterior siding, and structural support steel will

be dismantled and segmented as necessary for processing as
nonradioactive or radioactive waste.

!
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2.1.10 Waste Processing of Radioactive and Noaradioactive~

Materials

One of the most cost-sensitive activities associated with
decommissioning of the facility will be the management and
disposal of resultant wastes. An efficient waste disposal

program includes the minimization of disposable volumes, as well

as the reconciliation of waste density and volume with transport
regulations and limits.

Alternative decontamination methods have been considered to
achieve two objectives: (1) to reduce the contamination levels

d sas emb y and 2 t apt to d con am na e as a e ma rial

as possible to meet the criteria for release as nonradioactive !

waste, thereby reducing the quantities of material that must be ;

packaged and whipped to a radioactive waste disposal site.

g Liquid Decontamination Wastes
t

(
Decontamination methods can involve tha use of-both chemicals and
water to remove radioactive materials. Chemical decontamination
(Nutech 316 or equivalent suitable for solidification and

disposal) may be performed on systems and building surfaces that
have measurable residual contamination.

In the few cases where chemical and water decentamination methods
are used, the liquid wastes will be processed prior to disposal.
The generation of liquids will be held to a minimum. In areas

contaminated by U-235, liquid waste will be collected in

criticality-safe containers. After analysis for U-235 content,

the liquid will.be either decontaminated to unrestricted release

levels or solidified.

O
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Contaminated Equipment and Materials ,
,_

Much of the equipment in the various systems in the building has

been contaminated during the operation of the facility. This

equipment will be either decontaminated, released, and disposed

of as nonradioactive waste at a local landfill or disposed of as

radioactive waste. The choice between the two options depends on

the activity levels, achievable decontamination, personnel

exposure, and the decontamination costs.

Non-Contaminated Equipment and Materials

Major equipment expected to be in this category of waste will be

control. equipment, instruments, electrical conduits, piping,

supports, HVAC system, and motors. It is also expected that

significant quantities of noncontaminated structural concrete and

steel will be removed as part of the decommissioning process.

( The release procedure for disposal of noncontaminated equipment

and materials as nonradioactive vaste is described in Section
3.5.8.2. Nonradioactive wastes can be shipped without packaging.
Therefore, volume-reduction of these wastes is required only as

necessary to meet the size and weight capabilities of loading and
hauling vehicles,

i

2.1.10.1 Volume Reduction

Waste volume reduction will be accomplished through the three
techniques described below.

,

o Baler / Compactor

The equipment to be utilized for this process is an j

existing GA-owned and licensed baler located at the j

Nuclear Waste Processing Facility adjacent to SVA. The
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I ' i

.)-~ - baler process compresses solid waste into approximately '

?'(_g) 37 in. x 21 in. x 18 in, bales which are subsequently

placed into strong-tight shipping containers. This

technique requires the waste to be removed from the

machine and placed into a shipping container under strict

ventilation control to prevent the spread of

contamination. The baling technique provides a potential

volume reduction of 17:1.

o Shredder / Compactor
1

The shredder / compactor process uses a commercially
available high-toique shredder / compactor. The process
shreds the waste into small pieces, so that it will

occupy less packaging / shipping space than the original
item. The shredding process can be augmented by partial
disassembly and/or segmentation prior to shredding. The

. shredded waste is then compressed by the compactor

() section of the assembly directly into a strong tight
shipping container placed below the compactor assembly.
This operation will be performed under strict ventilation

control to prevent the spread of contamination.

The following list is representative of items that can be

volume-reduced through shredding:

- Steel panels

- Small diameter piping and conduit

- corrugated steel

- Purniture

- Stud & plaster walls
t
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i,

- Ceiling tile I-s

7

b
- Floor tile

- Concrete block

- Steel containers

- Miscellaneous glass columns -

o Nesting

Contaminated piping and large components containing

internal void. volumes are logical candidates for volume-

reduction by nesting. For example, successively smaller-

diameter piping and tubing may be segmented to identical

lengths and nested together, one into the other, to form

a reliable,. minimum-void-volume package for disposition.

() Similarly, an internally contaminated tank that is not
'

easily volume-reduced may be filled with shredded or *

loose contaminated material and sealed, facilitating [
efficient waste disposal.

2.1.10.2 Solidification, Absorption and Filtration

Small amounts of liquid will be generated during decommissioning '

operations. Most liquid wastes resulting from decommissioning

activities will contain relatively small quantities of

radioactive and/or chemicL1 contaminants.
d

Low-level aqueous wastes from which it would be too expensive to

remove the radioactive contaminants will be solidified prior to

disposal. These liquids will be primarily water that was

utilized for decontamination of piping and surfaces.

t,
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solidification will be performed in GA's Nuclear Waste Processing7-

:(,) Facility (NWPF) located adjacent to SVA. Approximately 30
gallons of waste are placed in a 55-gallon drum and neutralized

with an acid or base, if necessary. The contents of the drum are

mixed while adding cement and expanded mica (filler) until the

mix level is within a few inches of the top of the drum. Each
drum requires approximately 100 pounds of concrete and 50 pounds
of filler. The mix is allowed to set up for one to two days. ;

The contents of the drum will become a monolithic mass containing i
'

a negligible amount of liquid.

As an alternative to solidification, some low-level aqueous

wastes may be decontaminated by treatment with the original SVA
filtration / holding system or with the water treatment equipment
discussed in Section 2.1.7.1. After certification for

unrestricted release, the treated water will be discharged into

the sanitary sewer system in accordance with local, state, and
federal (NRC) regulations. The captured residue from the water [() treatment will be solidified as described above.

Contaminated organic liquids such as pump oil, solvents, etc. I

will be absorbed with appropriate solidification agents which are
acceptable for disposal at radioactive waste disposal sites. The
resultant solid material will be packaged in 55-gallon barrels.

This operation will be performed at GA's NWPF with a motor-driven

cement mixer with an approximate 100-gallon capacity.

2.1.11 Management of Decommissioning Activities

Several key factors comprise the management of decommissioning
'

activities. These factors include: the management plan, work

instructions and procedures, and readiness reviews.

gs
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2.1.11.1 Management Plan |-~ .

|

A management plan prepared early in the planning and preparation

stage has provided a format within which the programmatic aspects j

of the decommissioning have been established. This management
1

plan includes the following components:

,

1) This Decommissioning Plan

r

2) The Project Safety & Health Physics Program

(See Section 3.3)
,

3) The Project Organization Charts (See Section 2.2)

4) Project Procedures (See Section 2.1.11.2)

5) The Project QA Plan (See Section 7.0)

[ )l 6) Project Schedules Including Project Milestones
%

(See Section 2.1.5)

7) Project Budgets and Funding (See Section 5.0) >

.

Each of these elements is discussed in the referenced sections of
this plan.

2.1.11.2 Unit Work Instructions (UNIs) and Procedures

Written work instructions and procedures will be used to perform
and control decommissioning activities. The procedures will

establish the methodology for performing specific tasks. BNI
procedures will be reviewed and approved by BNI management. The

'

BNI review / approval process is covered by an approved BNI
'

document control procedure. GA approval of BNI procedures

involving, or potentially involving, work with radioactive
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material will be in accordance with the Work Authorization I
! approval process described in section 3.2.3.1.

New or revised GA procedures will be reviewed / approved in

accordance with the existing GA document control procedures for

the GA organizations involved.

BNI will use Unit Work Instructions (UWIs) in the performance of

daily activities of the decommissioning work force. The UWIs

will invoke GA/BNI approved procedures to perform specific tasks !

or activities. These UWIs will be reviewed / approved by the BNI
Health Physicist, BNI QA Engineer, and the BNI Project Engineer

or their designees.

Approved BNI and GA procedures covering work with radioactive

material will be incorporated into one or more GA Work
:

Authorizations (WAs). These WAs will be reviewed / approved by GA
in accordance with the WA approval process (see Section 3.2.3.1).

'UWIs will not require WA-type approval. UWIs involving work with

radioactive material will invoke the requirements of Radiological

Work Permits.

Work instructions and procedures are based on licensing,
permitting and specific technical / engineering considerations and
shall be in compliance with this decommissioning plan. The work

'

instructions and procedures shall contain all the information

required by the field staff to perform the work. The work

instructions and procedures will include information on the

following:

o Disassembly, dismantling, and demolition methods

o Detailed sequences

,

y
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,

,

,1 o Radioactive waste collection, processing, temporary

). storage, and shipment;

o contamination control techniques

o Equipment operation and maintenance

o Methods for ensuring industrial safety

i

o security procedures :

o Activity specifications

o Equipment operations

o Training procedures

o Systems operation >

O
o Environmental monitoring procedures

P

o Health Physics procedures

o Reporting requirements

,

E o Emergency procedures
.

o Procurement procedures

i- o Work instructions

o Toxic and hazardous materials control, if any
(
|
p
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All'of the' individual work instructions and procedures will., ,

j provide for feedback / correction to ensure proper safety,

adequacy, and efficiency of operations.

Procedures and work instructions will be controlled so that

worker. qualifications are defined, quality assurance hold points
,

are an integral part of the program, and management reviews occur |
throughout the entire' process.

2.1.11.3' Readiness Review

?

A readiness review will be accomplished prior to commencement of
|daily site activities.- When determined by the BNI Project
'

Manager / designee, a more detailed assessment may be performed by
conducting a Quality Assurance assessment. The purpose of the

'

readiness review'is to evaluate the status of the prerequisites

for starting field activities and to formulate an action plan to
>

complete the prerequisites prior to starting work.

A Quality Assurance assessment is used to evaluate a specific
field activity when the BNI Project Manager / designee determines

that there is a potential for the occurrence of significant

quality failures or health and safety failures.

2.1.12 NRc Review and Approval
(clean Waste surveys - confirmatory survey)

During the decommissioning of SVA, much of the debris originating
from the facility's structures (e.g., concrete floors, walls,

roof, etc.) will be disposed of as non-radioactive wacte at a

local landfill. Such disposal will be accomplished in accordance

with Annex C to GA's license SNM-696, " Guidelines for

Decontamination of Facilities and Equipment Prior to Release for

Unrestricted Use or Termination of Licenses for By-product,

Source or Special Nuclear Material," dated July 1982. GA will
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.

notify NRC Region V authorities at least 30 days in advance of |

y projected shipments to provide the opportunity for them to survey

the waste prior to its disposal.

Waste will be shipped to a local landfill for dieposal,

subsequent to; 1) the completion of the NRC survey confirming

that the material meets the criteria for unrestricted release, or
1

2) the expiration of the 30-day notification period, at which !

time the material will be considered released, based upon locally !

performed and documented surveys. )

When SVA has been decontaminated, GA will perform a comprehensive
radiation and contamination survey to demonstrate compliance with- I

NRC-approved criteria for its release to unrestricted use. The
results of these surveys will be submitted, as part of the final '

decommissioning report, to the Fuel Cycle Safety Branch, USNRC, !

Washington, D.C., with a copy to the Administrator, USNRC

Region V.

With the submission of the final report, GA will invite the NRC '

to perform confirmatory surveys to verify that the facility meets

the criteria for release to unrestricted use. GA will also

request that its NRC special nuclear material license SNM-696 be

amended to indicate that the subject facility is released for

| unrestricted use and is deleted from license SNM-696.

2.1.13 State of California Review and Approval
,,

| California is an agreement state. The thorium and depleted

uranium used in SVA is licensed under GA's California Radioactive|

Materials License No. 0145-80.
.

As noted in Section 2.1.12, during the decommissioning of the
facility a large amount of decommissioning debris will be

disposed of as nonradioactive wacte at a local landfill. Suchi
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,a disposal shall be performed in accordance with the State of*

s

1(_) California's Department of Health Service's criteria, '"DHS

Criteria for Release of Facilities and Equipment to Unrestricted

Use," also known as "DECON-1." For the radionuclides of concern
"

in the decommissioning of SVA, the criteria in DECON-1 are the

same as those of the USNRC.

When SVA has been decontaminated, GA shall perform a
comprehensive radiation and contamination survey to demonstrate
compliance with the State of California approved criteria for its

release to unrestricted use. GA will submit the results of this

survey as part of the final survey report to the Radiological

Health Branch of the Department of Health Services, with a copy
to..the Environmental Management Branch.

With the submission of the final report, GA will invite the

Department of Health Services to perform confirmatory surveys to
verify that the facility meets the criteria for its release to

() unrestricted use. .The Department of Health Services will be

advised that the results of the USNRC confirmatory survey will be
made available for their use.

With the submittal of the final report, GA will request that its

California Radioactive Material License (No. 0145-80) be amended
to indicate that the subject facility is released for

unrestricted use.

2.2 Decommissioning Organization and Responsibilities

l2.2.1 Contractual Relationships
|

The organizations with major interests in the decommissioning
are:

,
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o _ General Atomics (GA) - Owns the equipment within SVA,
7s

I, ,) operated the fuel manufacturing business and is the

holder of.the NRC license (SNM-696) ,

o Valley Pines Associates (VPA) - A 50/50 general

partnership between Chevron U.S.A., Inc., and Shell Oil

Company -

o Bechtel National, Inc. (BNI) - Is responsible for and

will perform decommissioning activities [

o U. S. Department of Energy-(DOE) - Most of the .

radioactive waste from the decommissioning project will

be disposed 'of at a DOE burial site as the majority of |
the uranium processed in SVA was from AEC contracts

!

o Public Service Company of Colorado (PSC) - Procured ,

nuclear fuel fabricated at SVA prior to the

(( ) decommissioning project

"

o Lindbergh Properties, Inc. - Has title to the land where

SVA is located

|

o Sorrento Valley Real Estate, Inc. - Owns the SVA building

o Subcontractors to GA and BNI J

i

Lindbergh Properties, Inc., Sorrento Valley Real Estate, Inc.,

and General Atomics are all affiliated companies, under the

common control of Neal Blue and Linden Blue.

VPA is one of the former owners of GA. Through various agree-

ments, VPA has retained the financial responsibility for the SVA

Decommissioning Project.
I

i
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All PSC uranium, materials, and equipment have been removed from,,

SVA.

For the decommissioning project, GA, as the licensee, will be

responsible for ensuring compliance with and enforcement of the

NRC and State of California license requirements and government

regulations and for interfacing with the NRC and other regulatory

agencies.

GA will be responsible for disposal of radioactive waste at

authorized burial sites and for providing the primary health

physics service. VPA, with GA's consent, has hired BNI to

provide the organization for the decommissioning effort.

Figure 2.2-3 shows the relationship of the organizations from a '

business standpoint for funding source, administration of the

decommissioning project, and performance of the work. Figure
2.2-2A shows the functional relationship with respect to regula-

tory requirements.- FQMylI2223B})h,6Sjj,t5iQGAyNIffy65{io,6s1
N5kI!M!IbsIk5$kskIA

2.2.2 GA Responsibilities and Organisation

2.2.2.1 Responsibilities

This plan was developed by GA and BNI. GA is submitting this

plan for the decommissioning of SVA. In furtherance of this

plan, GA shall: (1) assist BNI in developing a detailed

implementation schedule for the decommissioning project, (2)
prepare specifications and furnish procedures for the

decommissioning project, and (3) perform decommissioning
activities in compliance with GA's assigned responsibilities.

GA will have the primary responsibility for healti chysics and

related services to ensure compliance with and enforcement of NRC
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J ,/ license requirements.and will interface with the NRC and other
,

regulatory agencies. Submittals to and substantive i

communications with-the NRC and other governmental' agencies

i concerning the decommissioning will be the responsibility of GA.

The major responsibilities for GA during the project are to:

i

1) Ensure compliance with and enforcement of NRC and'other
Igovernmental regulations

3-

r

2) Ensure compliance with and enforcement of.GA's NRC-

License SNM-696 and State of California License 0145-80

3) Provide the security force

4) Provide medical support

.. ) 5) Provide operational health physics

6) Provide radiological training

7) Provide personnel monitoring.

8) Provide environmental monitoring

9) Dispose of radioactive waste, including:

,

measurement--

L.
.

- documentation

- certification

;
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10) Perform license-related QA/QC
,p

11) Perform the final radiation survey
.x

12) Prepare the final report to the NRC

,

13) Remove hazardous materials (nonradioactive)

1

14) Inspect and release waste for clean landfill disposal

.

15) Interface with governmental agencies

16) Conduct all public . relations

A
() 17) Perform other services as agreed between VPA and BNI

2.2.2.2 Organisation ;

;

i

The GA organizations which will be participating in the SVA ;

Decommissioning Project are shown in Figure 2.2-3. These
organizations are managed by employees wno are well qualified to
. perform their decommissioning project responsibilities by virtue

of their past and continuing experience in performing similar or

related responsibilities. These responsibilities include project )

management, nuclear waste processing, quality control, quality (
t

assurance, industrial safety, licensing, health physics, nuclear i

safety, nuclear material accountability, statistics and f
I

"' ~ measurement control, and security.

I

,
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rs The responsibilities and minimum qualifications * ' for each
L(,,) position are discussed below:

gA Pro 4ect Manaang

The Project Manager is responsible to GA's management for'the i
'

' successful completion of the project (i.e., release of the

facility to unrestricted use). He.has the overall-responsibility |
for the control'and safety of GA decommissioning activities and

for protection of the environment against potential

radiation / contamination exposures from these activities. The i

specific responsibilities of the Project Manager include:

o Approving procedures required for implementation of the

Decommissioning Plan
,

o Approving overall project plans and GA budget
!

#'

( ,g) o coordinating the activities of the GA staff to carry out

GA's responsibilities for the decommissioning project-
,

|
;

o Approving GA subcontracts

L o Interfacing with BNI and VPA management
|-

L
o Ensuring, with the assistance of the GA Licensing, Safety

! and Nuclear Compliance organization (see Section 3.2.2)

and BNI management, that the conduct of decommissioning

*
A two year degree plus five years of directly applicable j

i experience or a high school diploma (or equivalent) plus 10 4

1 years of directly applicable experience may be considered
equivalent to an accredited four-year college degree and -

appropriate work experience, subject to a determination by H;

L the Vice President of Human Resources that proficiency has i
i' been demonstrated. |

1
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hs ' activities is l'n compliance with all criteria, rules, and- 0

( practices as s'et forth in the decommissioning project
1
'

procedures approved in accordance with GA's license

. The plyi M qualifications for the Project Manager include: I

Anaccredited.four-yearcollegedegreelhj~slijdQ[6[ io

._k._,._k_US.
:

*E9 E**E I

1

# EM! lim #Itiffit MWJ5!IMMIMETE4HMMWIRi!)Mt
B19EME*NiEMH j

,

+ it c * . o = + A .a es

MMMIMM316I4E!Ri!!1atihi'B'6F31W6fadinsfiB
EH1EM2

o Substantial knowledge of the SVA facility including its }

history and the operations conducted therein

o Knowledge of GA's radiation protection, nuclear safety, i

and industrial safety programs and experience in inter-

facing with the GA Compliance organization

Manaaer, Nuclear Waste Processinc Facility (NWPF)

|- The NWPF Manager is responsible for the treatment and packaging
L of radioactive waste generated during decommissioning and for its
y shipment to authorized low-level radi.oactive waste disposal
|. - sites. The specific decommissioning responsibilities of the.NWPF

L Manager include:

o Maintaining a qualified NWPF work force sufficient to

meet GA's radioactive waste disposal responsibilities

! ,
*
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f

o Reviewing, approving, and' maintaining the procedures., ~A,
0

( ,/ ; required for operation'of the NWPF
.

[_

!

o Reviewing NWPF operations for industrial, radiological,-
|

and. nuclear safety- '

o Maintaining accurate and current. nuclear material

inventories

,

o Attending annual refresher courses on nuclear safety,

health _ physics, and DOT regulations

The qualifications for the NWPF Manager include:
,

o An accredited four-year college degree

o Two years previous experience in nuclear waste processing

and shippingj

_ n) ; .

;
xs-

o Knowledge of waste treatment and packaging methods, NRC

and DOT regulations, and waste disposal site requirements !

i

'o Knowledge of GA's radiation protection, nuclear safety,

and industrial safety programs and past experience in-

-interfacing with the GA Compliance organization

Manaaer, cuality control (OC)
,

The Quality control Manager is responsible for inspection of

radioactive waste packaging and shipping activities and for

. inspection of nonradioactive waste to verify conformance to
| release criteria. The specific decommissioning responsibilities
o
"

of the QC Manager include:

! ,

I '
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~( o- Developing and implementing the procedures for quality
g/ . control inspection of radioactive waste packaging and 1

*
shipping activities

o Developing and-implementing the procedures for QC- |
verification that wastes classified as nonradioactive i

waste. meet the criteria for release as nonradioactive- .'
l

waste
,

o Maintaining a qualified staff of QC inspectors sufficient

to meet GA's waste inspection responsibilities 1

The qualifications.-for the QC Manager include:
3

o An accredited four-year college degree;

.

o. Two years of previous experience in quality control|

inspection of radioactive waste packaging and shipping

~l]I activities

o Knowledge of' waste treatment and packaging methods, NRC )

and DOT regulations, and waste disposal site requirements

| o Knowledge of uranium and thorium assay / survey techniques,
'

including measurement theory

Manaaer, Proiect Quality Assurance (OA)

'The Project QA Manager is responsible for developing and,.

|w
L , maintaining the GA QA Program for the SVA Decommissioning Project

and coordinating its implementation with the GA Project Manager

and-the BNI Project QA Manager. This function will be

independent of the project manager, the NWPF, QC, and Compliance

L organizations, and will have direct access to upper' management on

|; matters related to quality. The Project QA Manager will have the
1

2-61 August 22, 1990
i

1

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



<

$

<-y ' authority to stop work which is in noncompliance with approved,f .

\ ,/ : procedures.- The specific decommissioning responsibilities of the

Project 1QA Manager include:
,

o Developing, implementing, and maintaining the GA Quality 1

Assurance Program Document (QAPD, see Section 7.2)

t

o Reviewing and approving decommissioning procedures and -i

changes thereto for conformance with quality.related >

requirements, and providing-quality-related input in

accordance with.the GA WA process .

!

o Providing quality assurance indoctrination and training 1

to GA project personnel '

!

Supervising / performing. audits and surveillances to verifyo

conformance of GA-organization activities-to written

operating procedures and decommissioning project
{r-
'

E( requirements and to verify the effectiveness of the BNI

, Quality Assurance Program

o Advising project management on quality-related inquiries

from internal and external sources and on the results of-

QA audits and surveillances
!

;

o Reviewing and approving. completed Corrective Action
Requests (CARS) and. monitoring decommissioning activities

|; to verify that approved corrective actions are

effectively implemented

- The qualifications for the Project QA Manager include:

o An accredited four-year college degree
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- o- Two' years experience as lead QA representative on_related .

.(
-( projects

o Knowledge of GA's radiation protection, nuclear safety,

and industrial safety programs and past experience in

interfacing with the GA Compliance organization
,

1

o certified Imad Auditor, ANSI /ASME N45.~2.23

ouality Assurance Proiect Encineer

The Quality Assurance. Project Engineer reports directly to and

receives direction from the Project QA Manager. .The specific

decommissioning responsibilities of the Quality Assurance Project

Engineer. include:

o Performing overview surveillances of decommissioning

activities

O
o Assisting the Project QA Manager in audits of GA

decommissioning activities and of the BNI Quality Program

o Assisting the Project QA Manager in the quality assurance

indoctrination and training of GA project personnel

o Reviewing project procedures for quality requirements and

providing quality-related input in accordance with the GA

WA process

!

. o Initiating Surveillance Discrepancy Reports (SDRs),

Nonconformance Reports (NCRs), and Corrective Action i

Requests (CARS) as necessary to identify and correct

conditions adverse to quality

O 2-63 August 22, 1990
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,y The1 qualifications for the Quality Assurance-Project Engineer I
;

f. Q . include:- i

y

o An accredited four-year. college degree
e

!'

o' Certified Auditor, ANSI /ASME'N45.2.23
1 o Two years experienc* as a project quality engineer on

related project 3

Manaaer. Industrial safety -

The Industrial Safety Manager has.the responsibility to ensure

compliance with the Occupational Safety and Health Act of'1970
,;

and the California occupational Safety and Health Act of 1973 as j<

implemented by-California Labor code section 6400 and the General j

Industry Safety Orders (GISO 3203). The specific decommissioning

responsibilities of the Industrial Safety Manager include: >

o Conducting a training program to instruct employees in. ....

general safe work practices

Reviewing BNI procedures to verify adequate coverage of.o .;

industrial safety concerns and requirements .i

'

o Performing periodic inspections of decommissioning work '

areas and activities to identify and correct any unsafe

conditions and work practices

Providing industrial hygiene services as required io

o Advising project management on industrial-safety matters
and on the results of periodic safety-inspections

The qualifications for the Industrial Safety Manager include:

o An accredited four-year college degree
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y3 Two years'of directly applicable-experience as a safetyo

(' ) engineer

o Knowledge of and demonstrated proficiency in the
Itechnical aspects of industrial safety programs, worker's

compensation insurance, industrial' hygiene, and
q
'

environmental laws

Manaaer, Licensina, safety, and Nuclear Conoliance (LSNC)'

This function administers licenses and reviews and approves all

Work Authorizations (WA) for compliance with applicable

regulations and license conditions. It also provides

interpretation of licenses and regulations, determines the need I

for licensing. actions, coordinates the preparation and processing

of applications, disseminates license requirements to the

y operating organization, and. maintains or oversees maintenance of-
'

master license records for NRC or GA audit or review. This

function is responsible for the overall planning, coordination,

() and administration of the special nuclear material (SNM) ,

measurement control and accounting, nuclear safety, health

physics, and industrial safety functions.

The Manager, Licensing, Safety and Nuclear Compliance shall have

-demonstrated his/her proficiency in activities relevant to the-

functions assigned. Demonstration of this proficiency shall be

based on the' manager's qualifications which shall include an
p

L ' accredited four-year college degree in science, engineering, or

other related field, a minimum of two years applicable work
,

experience and/or training in nuclear industry management, and a

knowledge of nuclear safety and health physics.
|

Manaaer, Health Physics
. ,

L This. function ensures compliance with Title 10 Code of Federal

L . Regulations, Parts 19 and 20 and with license-imposed
1
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!radiologiaa1 safety' requirements. It is responsible for review'7. ,-q
/
( ,)\ and approval of proposed activities involving radioactive

material, monitoring / auditing of such activities, and'providing ,

services such as personnel and environmental monitoring, dose !

rate measurement, radicactive material detection, and assay. The :

Manager, Health Physics, or designee, will be responsible for

ensuring that decommissioning activities are conducted in

compliance with GA's license and'the Health Physics program i

"
described in this Plan.

The GA Health Physics Manager will have demonstrated his/her

proficiency in nuclear health physics activities and the

evaluation of potential radiological hazards. Demonstration of

this proficiency shall be based on the manager's qualifications, i

which shall include an accredited four-year college degree in the i

physical-sciences, biological sciences, or other related field

and a minimum of two years of experience in phases of nuclear
health physics related to GA licensed activities and the

,

() evaluation of potential radiological hazards therefrom, or
,

equivalent work experience or training.

EUNI N IE N M 5!!IME M !k35 5 5 NE5N$$ N N5B 5 5585Ikhs131khsD E 5I5$ M N
authority to stop any decommissioning activity which threatens
the safety and health of workers, visitors, or the public or the

quality of the environment.

Manacer, Nuclear Safety

This function reviews and approves proposed activities and
changes in processes, equipment, and procedures involving SNM for
nuclear safety considerations, performs inspections, and monitors

operations to ensure implementation of the required nuclear
safety controls. This function approves all determinations of

criticality limits, provides and obtains independent

O' 2-66 August 22, 1990
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,-q ' verifications thereof, and approves the-content of training'

: y,

.Q programs for nuclear _ safety.

L
.

The Manager, Nuclear Safety shall have demonstrated his/her

t: pYoficiency in activities of nuclear safety and outside reactor

criticality safety. Demonstration of this proficiency shall be

based on the manager's qualifications which shall include an i

accredited four-year college degree in science, engineering, or
'

other related field and a minimum of two years experience and/or
'

training in nuclear safety activities related to nuclear fuel |
;

fabrication operations, or one year of such experience and/or

training plus two years of other nuclear safety experience and/or

] training. i

Manaaer, Nuclear Material Accountability._LN_HB1

This function ensures compliance with source material and SNM

(S &SNi?) custody and control regulations and practices. It ;

f) implements the program for accountability, custody,-and control !
'

of S&SNM. NMA maintains a manual of S&SNM accounting control
procedures to ensure compliance with safeguards and material

control and accountability regulations and license requirements.

The Manager, Nuclear Materials' Accountability shall have

demonstrated his/her proficiency in activities relevant to the

functions assigned. Demonstration of this proficiency shall be

based on the manager's qualifications, which shall include an

accredited four-year college degree in a relevant field and a

minimum of two years applicable work experience and/or training
in nuclear material accountability and control activities.

Manaaer, Statistics and Measurement Control

This-function implements the measurement control program as it.
relates to SNM control and accountability. It ensures adequate 1

(3
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- SNM. measurement' quality by monitoring and evaluating applicable- !

j. ,f -information, practices, and procedures. .This function is also

responsible for maintaining a SNM Measurements & Statistical
control Manual, which contains the procedures for performing

I

| measurements, meeting measurement control and statistical control

.

requirements, and implementing a program to provide measurement

and statistical information for inventories, receipts, anu ,

shipment for SNM.
,

The Manager,-Statistics and Measurement Control shall have

demonstrated his/her proficiency in activities relevant to the

functions assigned. Demonstration of this proficiency shall be-

based on the manager's qualifications which shall include an

-accredited four-year college degree in science, engineering or

-other related field and a minimum of two years applicable work-

experience and/or training in quality assurance / control,

statistics, nuclear measurements, or related activities.

'O Manaaer, security

b
This function provides security measures to prevent unauthorizedL

access to SNM and to provide appropriate industrial security.

The security functionfis responsible for ensuring compliance with
federal and state security regulations and license conditions,

including maintenance of a security force. The security

responsibilities related to SVA decommissioning will include the

following: 1) development and implementation of a security plan

for SVA decommissioning, 2) providing for physical protection of

SVA during decommissioning, including maintenance of an
Entry / Exit Control Station to control access into the facility,

and 3) monitoring the # ire and intrusion alarms and related

communication systems.

The Manager, Security, shall have demonstrated his/her

proficiency in activities relevant-to the functions assigned.
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Demonstration of this proficiency shall be based on the manager's
;

-qualifications, which shall include an accredited four-year
~

degree and a minimum of two years applicable work experience

and/or' training in managing or implementing security programs in

the nuclear industry. '
4

2.2.3 BNI Responsibilities and organisation

BNI and'GA have developed this Plan for decommissioning of SVA.

BNI shall (1) develop a detailed implementation schedule for the

decommissioning project, (2) design, prepare, and furnish work

instructions and procedures for the project, and (3) perform t

decommissioning activities. BNI shall perform all obligations

and duties necessary for the successful completion of the

project, includina furnishing design, engineering, equipment,

material, tools, supplies, labor, services, and project
,

supervision in accordance with the Plan. The work will be in

accordance with the facility license and all applicable laws,

rules, and regulations. To accomplish the foregoing, BNI will

coordinate activities with GA.-

l.
2.2.3.1 Decommissioning Project Organisation'

The BNI project organization is displayed in Figure 2.2-4. The

identified positions are staffed with senior' employees qualified

i by. virtue of their past and continuing work experience on similar

or related projects. Their responsibilities include project

management-and control, administrative and office support,

| technical and engineering, procurement, materials control, and

_

quality assurance.

Responsibilities and minimum qualifications'for each position
I identified in Figure 2.2-4 are as follows:
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BNI ORGANIZATION FOR SVA.

DECOMMISSIONING PROJECT
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'Proiect Manaaer l.

L/'Y j

LJ
The Project Manager is BNI's management representative for the

project and has the responsibility for its successful completion.

:He has the authority to fulfill the responsibilities of the"

decommissioning contract and is responsible for the overall

management and execution of the project. Responsibilities

include: ?
s :

o Approving procedures and controls required for
3

implementation of the Project Decommissioning Plan.

These include lines of communication, working i

relationships, interfrees, controls, and reporting

requirements both within the SVA Decommissioning Project
and with VPA

,

o Approving the Project scope and objectives defined in the

-Decommissioning Plan, Project plans, schedules and

budgets and ensuring'that manpower requirements-are,

established ~'

o Assembling a project team qualified to complete the

decommissioning effort

o Approving subcontracts

o Assuring that required records of project activities are

maintained

KihiEgfj@jpiphyp]piid((dd6t16iQyyydigginjhyqf 6gth({Ppgj e6t
M5591515510?iE

o Previous project management experience
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o- Prior involvement in the detailed preparation of a

decommissioning program
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. ~~m.--n. m +- w~. .w

t

Decuty Proiect Manaaer
i

The Deputy Project Manager reports to and assists the Project

Manager. In addition, responsibilities include support of the.

following:

+
o Health and Safety, Environmental and Radiological

Control,and Licensing

.

*

^O o .other activities assigned by the Project Manager
J,

o Assistance to the Project Manager, as required

Deputy Project' Manager qualifications include:

1
t

'

o Previous experience in project management

I- o Experience in a project management position on at least

one previous decontamination or decommissioning project

Past assignments involving planning, scheduling,o

subcontract, and cost control responsibilities

|
o Nuclear license compliance experience

!
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. Procurement Managet:

q

; The Procurement Manager.is responsible for the purchasing of

materials and administration of subcontracts. He/she receives
project direction from the Project. Manager. Responsibilities I

include:

4
'

o . Preparation of procurement and subcontract procedures j

|
y

o Approval of subcontracts and changes !
i

h

o Issue and control of project purchase orders i

o Conduct.of procurement activities per appropriate I

procedures
<

Hi. h1H.bfGE5sFi'sh6n.s.n,.dRidd65EiHW!Y.s%d_iY.~sss, h._t~s.i.n._6E.n.hWh_iF6.f. setET hn - - - - --n - -- . -
f 3t

- .-- ,

??b $5E5h $ 5555b?55$Nb

O o Experience in purchasing and subcontract-control relative

to a decontamination or decommissioning project
:

o Previous responsibility for procurement activities in

. support of a remote jobsite

!

o Knowledge of radiological and decontamination work and

the equipment / materials / services used for such work

6Mi W61'ElTi'idil Twnn,s..p~
n.- --a..._iiii'iWi.h.y?Ih|fbiisiYis.s.sV_id_s1W1_'h_tFsE1_6Ey;sS1h.is*+. n. n ~. n .n _ n . . u. .
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Proiect Controls Manacer |
- r~ 1

! |

A - 1
The Project Controls Manager is responsible for operating the 1

|Project Management Control System, including; cost. estimating,

cost-tracking, scheduling, and management reporting. He/she
receives project direction from the Project Manager. ]

_ih.isusTs3P._*ils_sd_ETEs'd.n?s_d6~6E.E_16HTfiiiG'iF_ssisEsW6E.:TEh~sIPE6f. s6tW
~~~~

- - - ~ u. - - . - - - - -

'c,_6htF_61_7s_7M_EWsiu_~fr1_W61..6dsi' |
. _ _ _ - 1

i

o Experience in project cost estimating, scheduling,

tracking, and management reporting

Prior experience with project ' field activity tracking for Io

remote,jobsites

6.7IR.._d_6El_sdysT_6f._Ishi_lh_ssfiWpA_hs_t_E66E_1_5E.T_shdIEbb__sfhWi_s-,, T66
. m .m . , , .m
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\
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l Proiect Encineer - (Manacer of Decommissioninc Encineerina)

The Project Engineer is responsible for engineering activities on

the project. The Project Engineer is responsible for complying

with BNI' Engineering Department Project Instructions (EDPIs)
applicable to the scope of work and for executing the

u
'

responsibilities of the " Project Engineer" as defined in.the

(- EDPIs. He/she receives project direction from the Project

Manager. Responsibilities include the following:

!

| o Reviewing and approving reports and studies for technical
l

n quality
t.

!

j

i
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:
,

,o Reviewing and approving project specifications and
. .3

, . .

:,~, ;
- material requisitions

.o Approving disposition of nonconformance reports-

Approving design changes (Field Change Requ3sts/ Fieldo
'Change Notices, FCR/FCN) required during the
Idecommissioning project '

:

o Exercises operational supervision'over)the engineers of
.,

all disciplines assigned to the project or in support of I

the project i

o Directing and coordinating engineering activities for the-
'

:

project.

Establishing or assistance in establishing the detailedo

scope project work plans and procedures

p)''
MiWiii6iiTiici~sFlI66_Fi._siid7sd_6Es_E1_6i,i,?_YeT.[E1Y. s.isi_iti_EIf_6Milis7PF6j~idE

.,

A- f
~ . ~ - - - ~~ - . m . .~ _m mmm ~

ENkb5I615sId55

o-. Prior experience as a senior engineering staff member
.

.QE g gfyggjy g g{MQf{{{{j{{yy{Q{yppipsy[[R}pppjycy
EhMisR?!n!Olc3&DEMiMEFH3M

,

o Previous involvement in the detailed. preparation of a

decommissioning program

o .A technical knowledge of related engineering systems, )*
engineering calculations, and applications of engineering

!
and construction methods and materials '

.
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.o A: knowledge of related construction practices and ),, , , .
3

i economics and current knowledge of new methods.of design
. .-

and construction- 4

e

o .A knowledge.of industry and regulatory standards and

design criteria pertinent to the project

>
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BNI;. Health and Safety Manacer
.1

>
,

The BNI Health and Safety Manager (HSM) has the responsibility

for direct interface with the GA Licensing, safety, and Nuclear

Compliance organization in matters of environmental protection,

fire protection, occupational Health and Safety, industrial

hygiene, radiation protection, protection from hazardous

chemicals exposure, and licensing activities. The Health and-

Safety Manager reports to the BNI Health Services Menager and has

the organizational freedom and authority to require changes in

work practices, identify problems and propose solutions, and, if

necessary, stop work activities that could pose a danger to
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g,a personnel or the. environment. He/she receives project direction

j [ .from Project-Management. Responsibilities' include:

1

1

o Ensuring regulatory and operational. compliance with I

occupational Health and Safety AdministraElon-(OSHA), the
Environmental Protection Agency, the project Health and

Safety Plan, and BNI requirements

o- Preparing and/or approving Site Health and Safety Plans j

and procedures

o Establishing.and maintaining logs, records, reports and

files in accordance with project requirements related to

the Health and Safety aspects of projects

o. Review and concurrence with Unit Work Instructions'(UWI), '.
' Work Authorizations (WA), and Radiation. Work Permits

f,O .
(RWP).

Q~ \
o Reviewing.and concurring with reports and studies which

present project Health.and Safety information and/or conclusions

o Health Physics requirements, including interfacing with

General Atomics Health Physics Staff

i

o Compliance with environmental control measures

o Licensing activities and interfacing with General Atomics

licensing staff

$1bbbb)dkN1bkk[N$[ $h5N Nd$skNNkkN$k$1N[Mk)MkNSM$
HI M MM Mi G 5!N M
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i

;

. o Health: Physics experience in operating nuclear
DAj facilities,: decontamination _ projects or decommissioning

,

proje~ , :

i
'Previous assignment as a project / site health'and safetyo

officer or as a facility radiation protection officer-
'

o Prior work in a management or supervisory position on a

decontamination or decommissioning project '[

o Previous involvement in the detailed preparation of a
'

I

decontamination or decommissioning program

i
o Nuclear license compliance experience

+

k b M k k sk k ksbM b N b b k N b N x N Y $k fh b N b b b b k k N h b
ENRiYiMIRIEWiM!HMMiliRNEM W HiHIEe 1
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<Proiect'Ouality ?.ssurance Manacer
|

L
The Project Quality Assurance. Manager is responsible for 1

developing and maintaining the Project Quality Assurance Program
l~

~ Plan -(PQAPP) and for coordinating its implementation with the

Project Manager. He/she reports directly to the Oak Ridge
'

-Quality Assurance Manager and coordinates project activities with

the Project Manager. Responsibilities include the following:

'

o Reviewing and-concurring with project plans and

procedures for quality concerns

o Performing audits and surveillance of project activities

L for compliance with the Project Quality Assurance Program

Plan (PQAPP), and implementing procedures

i
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1

o Providingiquality' assurance indoctrination and training. )A , -

|7 to project personnel and assisting in procedure training

I

o Reporting regularly to management on project quality |
,1

' assurance activities and items of concern j

xxx o Identifying the need for corrective action and
1

initiating,' recommending, coordinating, and providing '

soluti:ns for-project quality problems. Initiating "stop
,

c

werk orders" when deemed necessary to correct quality . t,
>

problems. [
.:

>~
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( o Experience as lead QA representative for a small project,

'

preferably:related to decontamination or decommissioning-

of a nuclear facility
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Decommissionina Encineen

Decommissioning Engineers are responsible for providing

engineering and technical support for the decommissioning
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_ pro ec . _They report to the Project Engineer and coordinate'with !j t

() operations at-the job-site. The'.r responsibilities include:

1
o : Preparing procedures, plans, and unit work-instructions -l

.. . !

o Providing for Hold and Witness points in. unit work

|!
instructions

o Initiating FCR/FCNs as required for necessary design
,

a
changes i-i

!

'

o Maintaining field design document controlj; -

'

o Dispositioning of reported discrepancies
4

o . Ensuring compliance.with all plans, instructions, and I

procedures !

!

{
o- Preparing calculations, specifications, material

requisitions,_ studies,. drawings, and reports
,

o- Providing technical review / approval =of plans,
specifications, and procedures. .Other responsibilities

as assigned by the Project Engineer
,

'

MigIm$ps11fiysQyri{f@ Decommissioning Engineer include:

o Engineering experience either at an operating nuclear

facility or on a decontamination / decommissioning project

Familiarity with the detailed preparation of procedures,-

ins, and specifications for similar projects
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qA QDerations.Bunerintendent 4
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f

-

The operations Superintendent is responsible for the direction of

the work: force during decommissioning activities. .He/she reports

to.and receives project direction from the Project Manager.
~

Responsibilitie's. include: E

o Directing and controlling the crafts and laborers
- ,

[

Lo Scheduling and coordinating site. activities,

4

o Ensuring that craft personnel.are trained for their

assigned activities 1

o Assuring-that the Health and Safety and quality

procedures are followed j

;
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o Experience as a group supervisor on at least one

decontamination or decommissioning project

o Involvement in the detailed preparation of a

decommissioning program .;

o Experience in worker training and safety instruction
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Field ouality control'Encineer

The Field Quality Control Engineer' reports directly to the

. Project Quality Assurance Manager and receives Project direction

from the Project Manager. Responsibilities include:

o- Performing audits and surveillances of site activities

o Performing inspections of selected site activities

o Assistance in training site personnel

o Concurring with disposition of nonconformance reports

o Approving UWI's and changes thereto

The qualifications for the Field Quality Control Engineer include

experience in a QC/QA organization involved with a nuclear

facility'or a decontamination / decommissioning project.

2.2.3.2 Decommissioning Health and Safety Responsibility

Since GA is fully responsible for radiological health and safety

on the site, BNI and BNI subcontractors will comply with GA-

radiological health and safety policies-and procedures. Further

assurance of adequate health and safety-coverage by BNI
_

throughout the project will be provided by the following:

o A full-time BNI Health and Safety Manager will be located

on-site for the duration of required field operations..

This employee will have a health physics background and

significant experience in other safety disciplines.

He/she will routinely interact with the GA counterparts

to assure compliance with the Health Physics and Safety

Programs, as well as their continued upgrades.
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o coinpletion of a comprehensive training program covering

(f all aspects of health and safety will be required for GA

employees and for employees of BNI and BNI subcontractors

on-site (see Section 2.3). --

o Utilization of a complete set of task / activity-specific -

- work procedures that places significant c_phasis on

health and safety.

L

o Other health and safety expertise available in the home

office.
r

. program identified above is designed to protect workers, the

[ public, and the environment by applying comprehensive training to

all sit- 'sonnel. The program includes both radiological and

; industr,al cafety training. This training will include both
._

operational classroom and on-the-job training, with periodic =

retraining available as needed.

O 2.2.3.3 D0 commissioning Operations Staff Responsibility -

.

The responsibilities, minimum qualifications, and reporting
-

-

functions of the decommissioning operations staff, as well as
-

those of home office and field operations technical and
-

administrative support personnel, are defined in Section 2.2.3.1.
I

_

-
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.

g

_

---

_ _ _ . . _ _ . .



- . _ -

r~T 2.2.4 Coordination of Decommissioning
,

Decommissioning activities will be coordinated and controlled by

the project staff. Coordination between BNI and GA will ensure

compliance with the facility license and minimize interference with

other licensee activities.

GA will review and approve project procedures prior to their use in

the facility. GA will be advised of project daily work, pre-shift

briefing times and locations and may attend the meetings. BNI will

provide GA with copies of detailed schedules and Unit Work

Instructions to ensure that GA is aware of activities scheduled

within the facility.

2.2.5 Qualifications
.

2.2.5.1 BNI Qualifications

BNI is the prime contractor for the decommissioning effort. The

BNI team has a broad base of experience in nuclear facility
decommissioning planning, implementation and decontamination
experience. BNI's experience ranges from remedial action studies

and development of standards to facility and systems design and

construction. It includes the characterization of contaminated
facilitiec, decommissioning planning, decontamination,

decommissioning, and management of radioactive wastes.

The following brief descriptions of previous relevant projects

provide examples of BNI's experience in the performance of nuclear

clean-up work and related activities.

!

'

,
>

4

1
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'N 1) HUMBOLDT BAY POWER PLANT DECOMMISSIONING PLAN AND-

; L ;

(/ ENVIRONMENTAL REPORT |
1
1

Clients Pacific Gas and Electric Company

J

. BNI prepared the decommissioning plan and the environmer.tal
]

rr, port for Humboldt Bay Power' Plant Unit 3. The
decommissioning p1m addressed both the 30-year SAFSTOR option
and the delayed dismantlement of the unit. The environmental
report was prepared to satisfy NEPA documentation requirements

'

for the license application amendment to change the unit's

status from operating nuclear power plant to possession-only

of licensed material. In addition to evaluating alternatives

for plant decommissioning, the following tasks were completed:

o site characterization

o Pathways analysis of nuclide migration from the

plant7_
o Estimation of dose received by workers, the public,

and environmental components
o Assessment of radwaste treatment alternatives and

implications to health and environmental quality

2) EDWIN I. HATCP WJCLEAR POWER PLANT DECOMMISSIONING PLAN-

AND COST ESTIM./2

P

Client: Georgia Power Company / Southern Company Services,
Inc.

BNI prepared the decommissioning plars and cost estimate with

sufficient detail to permit use of the information in

establishing a basis for rate case hearings as they pertain to

decommissioning the Hatch Plant, Units 1 and 2. The study

addressed the prompt removal / dismantlement (DECON) method for
decommissioning.
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/'] 3) JOSEPH M. FARLEY NUCLEAR POWER PIANT - DECOMMISSIONING PIAN r

'v' AND COST ESTIMATE

Clients Alabama Power Company

BNI prepared a decommissioning plan and cost estimate for the

prompt removal / dismantlement (DECON) method of -

decommissioning. Development of this plan took into account

recent information regarding the decommissioning of nuclear

power plants and new regulations promulgated by the' Nuclear

Regulatory Commission. *

4) KOREAN ADVANCED ENERGY RESEARCH INSTITUTE TRIGA REACTOR-

DECOMMISSIONING PLAN AND COST ESTIMATE

Client: Korean Advanced Energy Research Institute

BNI prepared a decommissioning plan and cost estimate toy
() decommission a TRIGA reactor. The two options considered were

prompt removal (DECON) and decontamination followed by
refurbishing as a national museum. '

5) ThREE MILE ISLAND UNIT 2 RECOVERY PROJECT

|

Client: GPU Nuclear3

As program manager, BNI was responsible for investigations,,

I- design, and cleanup activities to stabilize TMI-2. BNI

provided a staff for evaluating heal *h risk assessments to

workers, community residents, and the environment. In

addition, BNI provided technical support for scoping the

remediation program. The program included preparation and

implementation of work plans for decontamination and fuel

removal, including disposal of radioactive waste.

I(m
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6) MAYAGUEZ TRIGA REACTOR DECOMMISSIONING

! Client: U. S. Department of Energy

BNI managed the operations activities and developed plans and |

procedures to decor. mission the TRIGA Reactor at the University
of Puerto Rico, Mayaguez site.

!

7) SURPLUS ' FACILITIES MANAGEMENT PROGRAM (SFMP)

Client: U. S. Department of Energy

BNI is, or was, respectively, the program manager for the DOE
'

in decontamination and restoration of two surplus facilities:

the Niagara Falls Storage Site (NFSS) and the Weldon Spring
Site (WSS). These are storage facilities for pitchblende

residues resulting from the processing of uranium ore. i

Primary responsibilities include:

o Site t.nd facility characterization

o Design, installation, and operation of radwaste j
treatment facilities

o Alternatives assessment for waste disposition

o Decontamination and remedial action implementation
o Personnel monitoring and dose assessment '

o Environmental monitoring
o Regulatory compliance

o Industrial hygiene planning and compliance

O
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%. -) . 8) FORMERLY UTILIZED SITES REMEDIAL ACTION .10 CRAM (FUSRAP)

Client: U. S. Department of Energy

BNI is the program manager for the Department of Energy in

decontamination and restoration of 29 sites contaminated by j
hazardous substances, particularly low-level radioactive

materials

2.2.5.2 GA Qualifications

Since starting operations in 1962, GA's nuclear fuel operations

have centered on:

o design of coated particle fuel

Io development of fuel processes

o design-construction-and-qualification of manufacturing

equipment

o fabrication of fuel for several reactors and for other

programs

over 50,000kg of coated particle fuel have been produced using 93%
enriched uranium. GA is one of four companies in the United States

to be licensed by the NRC for highly enriched uranium (HEU).

HEU fuel production commenced in the 1960's with several thJusand

kilograms of NERVA and ROVER rocket fuel, two cores for the Peach
Bottom HTGR plant, and fuel particles for classified military
applications. This was followed by the initial core for tne Fort

St. Vrain (FSV) power plant, four FSV reload segments, and a core
for the Compact Nuclear Power Supply (North Warning System) at

22 88 August 22, 1990
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g
) Los Alamos. Recently, test particles were made for the Savannah

River Plant (SRP) extrusion experiments. j
|

GA's. fuel manufacturing plant is a stand-alone facility providing

all the services, quality control, uranium storage vaults, uranium

recovery, waste processing, uranium accountability systems, and

security systems required to produce HEU HTGR fuel. It is fully

approved by the NRC, through a " broad scope license" which allows

movement and introduction of new HTGR processes without requiring
substantial NRC license changes. l

1

The history of HTGR fuel development and fuel manufacturing has

been an evolution of new processes introduced within an environment

of elaborate Quality Assurance and extensive NRC regulation. GA

has the experience and management system that allowed these changas
to be implemented expeditiously while continuing to supply high

quality fuel on schedule within predicted costs.
p
\'

In recent years, GA has decommissioned several of its own

facilities formerly used for nuclear operations, including the
,

following:

3o A former Nuclear Waste Processing Facility (80,000 f t of

low-level waste)

o The Callan Pond, a shutdown sanitary sewage plant that
3had become contaminated (15,000 ft of uranium-

contaminated low-level waste)

2o The E-Building, a 20,000 ft facility which used thorium,

and natural and depleted uranium to demonstrate HTGR fuel

recycling systems

o Numerous small laboratories
O
'O 2[8'9, August 22, 1990
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l'Q
I These facilities were decontaminated by GA and were released for I

:
unrestricted use by the NRC and the State of California. 1

|

2.3 TRAINING

All personnel will receive instruction through orientation / training .

concerning the project radiological protection and health and

safety programs. Each decommissioning project worker will receive

orientation / training which will consist of instruction in jobsite

radiological protection, health and safety, hazard recognition and
control, fire extinguisher training, and emergency and safety
awareness. This training program shall also include applicable

decontamination procedures for work in areas of real or potential

radiological significance, radiation effects, radiation safety,

radiation dosimetry, contamination control, and the role and
obligation of workers with respect to regulatory requirements.

Training shall consist of classroom training and appropriate
O practical drills in which individuals demonstrate the ability to

perform verious aspects of their assigned functions. During the

practical drills, on-the-spot correction of improper actions will

be made and a demonstration of the proper performance offered by
the instructor. Specialized training applicable tc specific

conditions will be given as the progress of decommissionin7
activities dictates.

Supervisory safety training will be an important part of the safety
training program. Each foreman will receive a foreman's safety

orientation detailing the safety responsibilities of his position
and how to develop good safety practices among the workers.
Records will be kept of personnel attendances, level of

'

accomplishment, follow-up sessions, etc., as necessary to ensure
that the appropriate awareness and competency have been

! demonstrated,
[

!
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[l For the purpose of defining training requirements for the |

decommissioning project, personnel will be assigned to three
categories: visitors, intermittent personnel, and decommissioning I

workers.

o visitors
1

Individuals who do not frequent controlled areas (i.e.,
visitors such as tour groups or visiting managers) shall
be escorted by GA or BNI employees while in the,

controlled. areas and will not require training. These ?

individuals may not enter areas where they'are likely to
receive > 2 mrem in any hour or > 100 mrem in any year, #

whichever is the more restrictive. j

o Intermittent Personnel

Individuals who frequent the controlled area (more than
40 hours per quarter) but who do not work in the area

will be required to take a four-hour contractor Radiation
4

Safety Course and pass a written exam with a grade of at :
least 70 percent.

,

other individuals included in this category are workers
with special skills who are brought in for a. specific

task of less than 40-hour duration. These individuals

may work in the radioactively controlled areas under

direct supervision of a qualified decommissioning worker.
They will be required to take and pass the four-hour

Radiation Safety Course,

i

f-.
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v) o Decome.issioning Workersi
,

Individuals who will routinely handle radioactive '

material or contaminated equipment associated with the

decommissioning project must have satisfactorily

completed a two-day Radiological Safety Course crior to

working in the controlled area.

1.3.1 Radiological Safety Course

The Radiological Safety Course required for decommissioning workers
includes' the following topics: ALARA practices, an introduction to

,

10CFR19 and 10CFR20, radiological instrumentation and controls,

decontamination procedures, fire protection, and emergency
procedures. General subjects such as the nature and sources of

radiation, methods of controlling contamination, interactions of

radiation and matter, biological effects of radiation, use of

/ monitoring equipment, principles of nuclear criticality safety, and

riska from occupational radiation exposure also are covered. The
course is comprised of lectures and demonstrations, augmented with
selected aud:.ovisual aids. It also includes industrial and general

safety training. The content of the Radiological Safety Course may
be revised as the need becomes apparent during the project,

provided that such changes de, not decrease the effectiveness of the

training program.

The comprehension of each werker and the overall effectiveness of

the training course will be evaluated by a written examination

given at the end of the course. Workers will be required to pass

the examination with a grade of at least 70 percent. The GA
Manager of Health Physics or a qualified designee will be

responsible for the radiological safety training course content and

for coni tcting the training.

2y92 August 22, 1990
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2.3.2 Retraining

Additional radiological and general safety training that is

specifically directed toward planned work activities will be

conducted by representatives of Health Physics and Safety prior to

the start of the activity. Unit Work Instructions will be issued
for each task and will include reference to the applicable |
procedure (s) and specific concerns / precautions related to health

and safety.

In addition to the above-mentioned training, retraining on selected
subjects will be conducted on an as-needed basis, but at least !

annually. Individual comprehension and the program's overall j

effectiveness will be evaluated by a written examination, which

requires a score of at least 70 percent.

2.3.3 .Mealth Physics Technician Training

-

Health physics technicians shall successfully complete the

Radiological Safety Course described above. In addition, they must

receive three (3) weeks on-the-job training. Additional training,
4

including characteristics of criticality, principios of nucler.r l'
safety, and details of postulated criticality accidents, will be i

given to enable technicians to recognize potential problem areas.

2.3.4 Equipment Operator Training

A number of specialized powered tools and equipment will be

utilized through the course of the decommissioning project.
Operator qualification for this equipment will be required to

ensure personnel safety and operational efficiency requirements are
met. Qualification will be attained by completion of the

following:

2-93, August 22, 1990
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o Study of vendor-supplied literature and of the applicable

Operating Procedure (s)

o Functional demonstration of the use of the equipment ;

o Hands-on training under qualified supervision

Whether operator retraining /requalification is necessary at any

time will be determined on a continuing basis. The BNI Operations

Superintendent will have the responsibility tn require operator

requalification, depending on operating coh.plexity, operator

continuity of service, or other reasons as deemed appropriate. I

2.3.5 Noaradiological/ Industrial safety Training |

!

Work shall be conducted in accordance with the California Division
of Industrial Safety construction Safety Orders Title 8 Subchapter
4 of the California Administrative Code.

Each individual shall be given instruction regarding the hazards

and safety precautions applicable to the type of work in question

and shall be directed to read the Code of Safe Practices. Only

qualified persons shall operate equipment and machinery.

Individuals shall be instructed concerning workplace hazards, such
as flammable liquids and gases, chemicals, and confined spaces and
shall be instructed in the procedures for protecting themselves

from injury.

,

g
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i
1x7() Examples of special training requirements:

o Crane / hoist operation (including forklifts)

o Powered platforms and scaffolds

'
o Use of personal protective equipment in elevated work

areas 4

<

o Disposal of chemicals and hazardous materials

o Use of cutting and welding equipment

Workers will be instructed in the-use of ladders, in protecting

floor and wall openings, in maintaining emergency egress '

capability, and in the. proper use of scaffolding.

() Individuals shall b' given instructions in. accident prevention

during the daily readiness reviews.

- 2.3.6 Training Records

Records will include but are not limited to:

4

o The name of the supervisor and attending employees

o -The subject of the meeting and a brief description

o The date, time, and duration of the training or meeting

o Written examinations

Such records will be kept in accordance with 10CFR Part 19 or 20. (

10
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2.4 . SUBCONTRACTOR ASSISTANCE

During the preliminary planning stages of the decommissioning

project, the need for utilizing the services of specialty r

contractors was evaluated, to identify areas of expertise where

subcontracts may be desirable. Use of these contractors will

increase the overall cost-effectiveness of the project by improving

the efficiency of specialty operations and reducing the need for

specialized staff training.

2.4.1 Scope of Work

For each subcontracted task, a comprehensive bid specification will

be prepared for subcontractor quotes. The selection of the

subcontractors will be made well in advance of the scheduled work,

to incorporate their schedules into the overall project schedule.

t The services to be provided by qualified subcontractors may
include:

o Hauling of radioactive and non-radioactive inaterials

o Laboratory and testing services

o Medical and emergency services

o Concrete cutting services

o Dismantlement services

It is not anticipated that the subcontractors will possess a
nuclear license.

Ob 2;95B. August 22, 1990 I
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() 2.4.2 Qualifications
1

Potential subcontractors for each task identified will supply their j
qualifications as part of their bids. The qualifications will

emphasize the following:

Ability to, accommodate the overall project schedule 'o

o Experience with similar work

o- Adequacy of qualified workers

:

2.4.3 -Administrative controls for Health and safety

Administrative controls for Health and Safety will be based on

experience and prudent practices for protecting contractor and

subcontractor personnel from known and/or suspected potential '

hazards. Contractor and subcontractor personnel will adhere to

health and safety rules / standards set forth by GA in addition to

applicable instructions, procedures, and directions for the

performance of the work and will undergo training and qualification

per Section 2.3.
,

;

When subcontracts are awarded, the work will be performed in
compliance with GA's license, utilizing the aforementioned
procedure approval format (as describei in Section 2.1.11.2).

2.4.4 Quality Program

- BNI subcontractors will perform their activities in accordance with

BNI quality assurance requirements. BNI will perform surveillances I
|and audits of the subcontractor's activities to verify compliance !

|

with all quality and technical requirements (see Section 7.0),

n |

b 2;95C August 22, 1990

|
. _ _-_-_ - _ ___________ -. - -, . . ..-



_ .__ ___ ______ _ _ _ _ _ _ - _ _ _ _ _ - _ - _ _ _ _ _ __ _ _

8 _! S W " 7 9 _B S U M B 8..ahm .-

..- -m.w--_,,r.
The.,,foll .m so._w .? resu.._me_s_x h_,i _b,l_im

. .w

4
-m . _

gh. _u t,e t. hm._--- ,.i.
_.s.o

f , - , . 3. _ _.,.__ .. - l>
.

_ e _? e _x p e_r_ e_n_c e _: o _ s k_..ey'pe..r,s_onne_:
_._ _ m m..

who ,-s-w.g m..m _r e _a s _s i us.Ened..s,. - a
a v .w . e . ms , . %s. -

t.u.,yth,e..ySVAq De_co_mmiw sv..i.~e..~ie,wws_s o,_n .n.,g,:m..roj.v.v...s.,c,t .go P ,.. . ., e
v..

'
- , _. 3_ , _ ~,m~ a - - -

PERSONNEL".x"""'".n a_".nmN"TFUNCTION'TT:
..w.~-,,

- -o.m_ sA _p y G _e n e _r a~ l. ~m A. _t .u...i +c. _,a. u
. .

R .'/.k
I

.'c'.NJQrN o''' . -1M es e r-p g. r e. n..m.
# r yg,g.t

' Pr. o' */, . * gi,.h.*.. . j ectiful*. Ma'.+#.5-nage -
p$i,g/. - -d Ma *%*(4*

Rise'.VA,- --- w u.-.cManagerd Licenr"f
-.1 . - "<

,

:
.

.

.

-

s i._ _ ,S _ f _ t_y...w-,n,,smussent t

-

ng e. aem

m W7.. N. . u .. ce. _
,

.

wManagec. lear..lComplian. _ -3,. y J,.,p S_aurwei,n f 4
_ ,,, - m- y

4 Manager M; Quality;., Control,
r ',

Rh:N M,1Dunlap; $M.f0..RademacherC %s% .?Managerg.Se.curity ~_l'~tyhAssurance
^"

.

M: - ProfectiQua i.'~ .-

R.fJMBottD:P J
RQ Ah RuckeW ?.?" ' %_ i BManagsr,RIndustria13 Safety'~"~~^~~cManagerWNucl~earisafety ~ p
Ch LisWisham'.,,m:N # 1.~ ~4 Managers Nuclear

k.-,.M Bol_.in..n m.wn.,mu_,:WAccountability,?Ma. ter.ial
n-n~.~.n,--- - - ~ ~.

"r - ts. a m Manage _rg Statisti-. .,A, Meas. -.. . -urement.

.

La-,-Q i. tan,a ,m.n g._ _.,_,m Contr.ol- - -. _cs
.

- - ~ . - ~ - m n-m ~~~.- . .

.< : un ;s r 4 Manager,c Hea.,l.th,a P. hysi,c.-. . s _ ._
.. .-.. .

_R b,.
. -

wannn.. Manager ANu.
-

i,Va_n.sk. ! ,. A > ~
. #.nb Faciliti~y _cl_eari Wa_ste1:P_ roc,_ess.i_ng. w.~ - . .

'

'SWWWi._ ssp'GTT.w~.PTPeo' .e_ctTE.ng_ihs._sfNQEs._1'itju~AsiErshds.
, .

Twrn -a-~ ,s.- - n_ .. ~~.._.n._ .^ ..

Bm.wBech.t_elyHati _ ,lyI _ ,._._ _ma m __ _ona. A .nc_v,4
,.

4

Chapim.n; 5._'' ~' Project!rM nag ~er.. i3 a.1 A n.:
. mnw ' a

R.S M Cohose; T , iProcurementrMansp_es
,
'

,.

G;nrD.ncrem~eans[ Project 4 Engineer.'

!JLiV.hHargreavesi "m 1Profect! Controls!Mariajes ,'

,

PHENJackson!
'

w operationsiSuperintendent
, , ;Healthiand(SafetyyManager,

J UFnMattsons >
,

BN Pea'cockM i : ,x_d_Qu_a_l'ityu ssura.ricei Ma._ nager,LA. n~ - aa-mn m . - -- .,

!
i

.

.

%* 96 August 22, 1990

1/



ROBERT C. NOREM

PROGRAM DIRECTOR

PROFESSIOM&L 8PECIALTY

Management of high enriched fuel manufacturing and uranium
recovery production plant. Design, procurement, installa-
tion, and shakedown of fuel. manufacturing equipment.

EDUCATION

B.S., Mechanical Engineering, Purdue University, 1959
%

EXPERIENCE

Twenty-eight years experience in an NRC-licensed high-
enriched uranium fuel manufacturing facility with overhll
management responsibility for production of HTGR fuel, TRIGA
fuel, and other experimental fuel; development of HTGR com-

,

mercial fuel fabrication processes and equipment; develop-
ment and implementation of fuel manufacturing control
systems; nunagement of large groups of people (200 to 300).

Managed Process Development Department responsible for i

development of HTGR commercial fuel processes and construc- |
tion of full-si::e production equipment to qualify these |
processes. 4

) Developed new packaging and transportation system for dis-
posal of low-level radioactive waste at DOE sites.

Over a period.of three years, Manager for decommissioning of
two GA sites involving disposal of-100,000 ft3 of radio-
active wasta.

Production Manager for the world's first prismatic-block
HTGR core (Fort St. Vrain, 330 MW(e)) . Directed production,
material control, scrap recovery, waste handling, and equip-
me' : engineering. This first-of-a-kind effort presented
many technical and managerial problems requiring innovative
resolution in concert with quality control, quality assur-
ance, core physics, core material design, and the customer.

Managed Equipment Engineering Branch responsible for design,
procurement, insta'llation, shakedown, and maintenance of
HTGR fuel manufaccuring equipment and facilities.

Project Engineer for manufacture of reactor components
(helium circulators, steam generators, etc.). Responsible
for liaison between Engineering and Manufacturing.

Commissioned Officer in the U.S. Navy; Shipboard Damage
.

Control Officer in the Engineering Department
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' 'N - PROFESSIONAL ASSOCIATIONS

Registered Professional Engineer (Nuclear), California
Registered Professional-Engineer (Manufacturing), California

PATENTS

Holder of three patents; two for nuclear fuel production
equipment, one for nuclear fuel design.

OTHER DATA
;

DOE Q and L, NRC U, and DoD SECRET clearances
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; IR. REI'IB E. AIBCBEEN
N MhtOGR, LICENSItc, SAFEIT Ate MKIERR G3ELIntE2

HIK2TICM
|

Ph.D., Nuclear Engineering, Iowa State University of Science and ln chnology, 1969 i

lM.S., Nuclear Engineering, Iowa State University, 1966 )
!

B.S., Engineering Operations (Industrial Engineering), Iowa State
University, 1965

EhPERIENCE

Dr. Asmussen joined General Atomics' (GA) Nuclear Analysis'and Reactor 4

Physics Depart:mant as a Se* V Reactor Physicist in 1969. His initial
responsibilities involved rmear fuel =n ,--at. analyses and reactor
physics calculations. In 1972 he was tanporarily assigned to the Fuel e

Performance Branch where he was responsible for developing the reactor
core thermal safsty limit and other fuel related m-hn4ca_1'specifica- '

tions for a large High Tatperature Gas-cooled Reactor (HIGR). '

In 1973, and again in 1976, he served as a site physicist at the Fort
St. Vrain (FSV) HIGR. His responsibilities involved planning, coordi-
nating and participating in the initial fuel laar"ng, suberiticalO tes'.ing and monitoring, zero power physics testing and rise-to-powerV testing. Winning in 1974, he spent 18 months working in the HIGR
physics group of Hochtenparatur Reaktor Bau (HRB) located in Mannhaim,
West Germany. At HRB he acted as GA 14a4=^n and consultant regarding
HIGR core and fuel design. In 1976, he zwturned to GA's San Diego ,

offices and t+w-- a section leader engaged in Imad Plant HIGR core
physics design and nuclear analysis. Iate in 1977, he was given the
s = -4=1 assignment of coordinator of all testing (in-pile and out-of-
pile) related to resolving the FSV core tauperature fluctuation
problen.

In 1979, he becane Manager, Fort St. Vrain Fuel Engineering wiwre he
was given the additional responsibility for directing all the tech-
nical analyses required to design, manufacture and 14canne FSV reload
secpent fuel. Other responsibilities included fuel accountability,
core reactivity monitoring and monitoring the performance of the core
and fuel. He played a key role in developing revised Tachnical.
Specifications for the FSV reactor and otrain4ng NRC release for
unrestricted full power operation. He worked intimately with Public
Service ccmpany of Colorado licensing personnel on a variety of issues

!involving personnel interaction with NRC staff. In 1983, he hara- '

| Coordinator, Fort St. Vrain Core Activities. In this capacity his l

tes nica_1 responsibilities remained unchangad but he assumed respon-
i sibility as project manager of these and related tasks.

!

2 99 August 22,1990

1

|
L

'

|

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



._. --

L

r' IR. K. E. AIDDBSEN
V} Page 2

Frcn 1979 to 1985, Dr. Asmussen served on CA's Fuel Material Review
Board which reviews and dispositions nonconformance reports, waivers,-

etc., related to the FSV Fuel Specifications.

In 1985, he became Manager of Ilcensing and Nuclear Material Control.
His areas of responsibility were broadened in 1986 when he Wa==
Manager, r.4e=nsing, Safety and Nuc2 ear Ccr.pl 4ane*. In this capacity,
he is responsible for aaministering CA's 14~nm, liaison with
regulatory agencies and reviewing and approving all work involving
radioactive material for cca pliance with applicable regulations and
license conditions. In addition, he is responsible for the overall
planning and coordination of CA's special nuclear material control,
nuclear safety, health pTsics, industrial s f ta e y and wcyservices g + -.i..

PRTESSICHAL Mm4TICMS

Registered Professional Engineer, Nuclear Engineering, California
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JOHN J. SAURWEIN
MANAGER, FUEL QUAUTY CONTROL

OV
PROFESSIONAL SPECIALTY

l

Managing HTGR fuel quality control activities. Specialist in developing quality control
methods and sampling / inspection plans for HTGR fuel and MHTGR-NPR targets.

EDUCATION

1B.S., Mathematics and Chemistry,

EXPERIENCE )
Ten years experience in nuclear fuel performance analysis. Performed computer analy-
ses to predict the irradiation conditions and fuel performance in LHTGR cores, devel-
oped computer models to predict the temperature history of test elements irradiated in
the Peach Bottom HTGR, and served as lead engineer in developing methods for
remote examination of irradiated fuel elements and in performing nondestructive and

destructive examinations of fuel elements irradiated in the Fort St. Vrain HTGR. Has
developed a thorough understanding of fuel performance requirements and the base
for fuel product specifications.

Three years experience as Supervisor of the Fuel Quality Control Laboratory. Was
responsible for the day-to-day operation of the laboratory, including test method,

development and qualification, equipment maintenance, personnel deployment,
,

inspection activities (schedule and accuracy), identification of manufacturing problemsH

from quality control results, and timely reporting of quality control results to Manufac-
| turing.

Manager of Fuel Quality Control for past four years. Responsible for all quality control
activities, including procedure development, inspection, quality engineering, and cus-,

!. tomer Interface in support of GA's CNPS fuel manufacturing campaign for Los Alamos
!~

National Laboratory (LANL). Developed the quality control procedures and quality con-
. trol sampling plans, and directed productinspection activities in support of GA's ATR-1

target manufacturing campaign for EG&G, Idaho.

PROFESSIONAL ASSOCIATIONS

American Society of Quality Control (ASOC) Certified Quality Engineer

PUBLICATIONS

McCord, F., and J. J. Saurwein, " Remote Examination of Fort St. %n HTGR Fuel and

Reflector Elements " Trans. Am. Nucl. Sc9..(USA), Vol. 46, pp. 776-8 (1984).
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Wallroth. C. F., N:1. Marsh, C.M. Miller, J. J. Saurwein, and T. L Smith, * Development of
Surveillance Robot for Dimensional and Visual inspwtion of Fuel and Reflector Elo-

''

ments of the Fort St. Vrain HTGR," Trans. Am Nucl. Soc. (USA), Vol. 33, pp. 890-1
(1979).

Wallroth, C. F., and J. J. Saurwein, "HTGR Nuclear and Thermal Design Verification in ;

Peach Bottom," Trans. Am. Nucl. Soc. (USA), Vol. 28, pp. 686-8 (1978).
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t

1

B.A. Industrial Psychology, San Diego State University, 1962.
Graduate Studies, San Diego State University.
Graduate Studies, University of Colorado, Colorado Springs.

Mr. Padamw her has been arployed by General AtcInics since early 1974
in various management capacities prior to assignment to his present
position in March 1988. Presently, he has responsiblity for all human
resource functions at the corporate level. In par +4mlar, Mr. Radamacher
is responsible for designing, - developing and direrting r==ny Human
Resource programs, policies and s ucedures so as to effectively support the
ecstpany's overall business objective. He functions as chief advisor on the
personnel inplications of &ny probles, b=4nans r h and other
managment actions. Se Security Force Depiu.6-ni. was aMad to his
responsibilities in August 1965 and the Limnaing, Safety and Nuclear
Cmpliance Department was added in March of 1986. As such, he has a very
broad understanding of the mny's people, ;4+-- and business needs
and requirements. He is intimately familia" w..th his or="4'= tion's opera-
tions, requirements and applicable NRC and other gow.a-1 requirements.
Because of his strong Human Resources and Safety orientation, he has

f developed an influential, positive working relationship with nest GA,

5 managers and eruployees.

Before ccaning to GA, Mr. F*A-her was Director of Enployee Relations
for Getz Brothers & Ccutpany, Inc., 1973-74; Manager of Corporate Employment
and EEO for Colorado Interstate Corporation, 1968-1973; Personnel
Generalist for SEG&E, 1957-1968; and the U-S. Marine Corps Reserves,
1955-1956.
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MICHAEL G. DUNIAP
MANAGER, CUALITY SYSHNS & DEFENSE @

fy
V '

PROFESSIONAL SPECIALTY

@ System Developnent and Assessment

EDUCATION

Master of Arts in Industrial Arts, San Diego State University, 1979.
Bachelor of Arts, San Diego State University, 1974 - Major Industrial
Arts.

Associate of Arts, San Diego Mesa College, 1973, Major Biology.

PROESSIONAL EXPERIENCE

Currently manage GA's @ audit program- including internal division /
program / project audits, and audits of vendors which are on GA's Approved

, Suppliers List (ASL). For independent third-party reviews, develop review
objectives, criteria, schedules and budgets, and assign appropriate
personnel. Primarily responsible for content and format of review
reporting to customers. Responsible for records and procedures control,
including developnent, inplementation, and revision of the GA @ Manual,
Quality Division Instructions, and the GA QA 'Ibpical Report, and the
corrective action program.

Recent experience includes participation in the independent third-party
design, construction, and Quality Assurance reviews, of six Nuclear Power
Plants. Responsibilities ir.cluded assuring that cmmit2nents in the PSAR
and FSAR were inplemented into released design, construction, and %
procedures. In addition, verified that the actual hardware in the plants
was procured, installed, inspected, and tested per the applicable drawings
and procedures. Technical and administrative responsibilities included
the direction of professional personnel, and the eccw lishment of project
milestones, budget requirements, and report preparation. Also partici-
pated in three independent third-party assessments of operating nuclear
power plants which addressed, anong other areas, Project Managenent,
Opera' ions and Maintenance Support, Nuclear Licensing, Nuclear Safety, and -

Site tuality Assurance / Quality Control. These assessments evaluated the
adeque:y of procedural empliance and the overall effectiveness of the
plant activities through a review of records, personnel interviews, and
observutions.

PROESSIONAL ASSOCIATIONS

Mstber American Society for Quality Control
Certified Quality Engineer, American Society for Quality Control
Certified Imad Auditor to ANSI N45.2.23
Mstber Epsilon Pi Tau, Beta Alpha Chapter, San Diego State University
Comnunity College hsching Credential (California 1979)
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b' ./ NamID J. BDIT
IEEus1 RIAL SME1T mnuma

EDUCATION

B.S., Me hanica1 Engineering, San Diego State University, 1970
Numrous special courses in industrial safety and materials
engineering.

I
LICE 2tSES

Registered Safety Engineer, california #1593

QQRLIFICATICBIS

Twelve years experience in developing, inpleanting, and reviewing
W ny safety, fire, and health programs. Broad working knowledge of
federal and stata mpational safety and health codes, hazard ;

carminication programs, and environment regulations. i

l

Experienced in r4'4=nt/ incident investigations involving worker's
emr=nnation insurance and loss prevention programs.

Strong t e hnical background in mehanical engineering and manufactur-
| ing processes, including experience with plastic g.vcessing and
| fabrication.

-
:

Five years' experience in environmental cerel4anca with 1 aderal,
State, and local regulations, including Instructor of Record for Sixth
Annual Environmental cruel 4ance Conference in San Diego for the Uni-
versity of California Dctension.

Gt24ERAL ATCHICS - 1973 to. present

Manager of Industrial Safety and Health (1988-1990) - Aimininter
Industrial Safety and Health Program including is w.ru.ation of plant
safety cmmittee and the supporting divisional safety ccanittees.
Maintain program for review of hazardous work, use of extrernely
hazardous materials, and the proper storage and elivaal of hazardous
material and hazardous waste. Responsible for interface with Federal,
State, and local regulatory agencies, as well as coordination with
loss control personnel and insurance audits. Provide assistance and
direction to empany fitness center and the wellness program.

Industrial Safety Engineer (1984-1988) - Aiminister industrial safety
at General Atcznics, including accident statistics, hazardous work
regaests, safety cmmittee developnent, worker's cmpensation report-
ing, year-end reporting, accident investigation of serious incidents,

f
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Ronald J. Bott Page 2

i14a4=an with nuclear waste management, and coordination of industrial
|O safety programs with Industrial Hygiene, Health Physics, Eiianvoicy 1i] Services, and M-itcal. Responsibilities include non-nuclear waste
l

s'

transportation projects and hazardous material mana . 4 .. '

w

lSenior Encinaar (1982-1984) - As Task Engineer, responsible for '

developnant, fabrication, and installation of large electrical coils
(18 feet in diameter) and patch board systems. Basic design of
electrical coils including drawings and spe4+4 cations (stress, elec-
trical, cooling), design procurement and installation of a ccuplete l

coil winding facility (water heating systems, vacuum systems, winding
tables, sandblasting, insulation wrapping, sne4=1 power tools, ww.r
handling, solvent cleaning). Ccr:plete fabrication of coils and vacuum
potting in epoxy matrix. Electrical testing (high voltage, high
current).

Safety Engineer (1979-1982) - Reviewed hazah work requests and
developed aprvriate safety measures, including hazardous chemical
weste, =p e'fic processes with potential safety considerations (i.e.,

,

cryogenic, explosive atmospheric, flamable liquids, industrial
hygiene, , hoisting / lifting. ) Also conducted systen safety analysis,7 ,

and safety 1:wpections. Oversaw company safety s uc tures. Reviewed
state codes and federal regulations. Responded to eiuvoicf response
fires, industrial accidents, vehicle emergencies, and occupational
illnesses and accidents.

Safety Chief (1975-1979) - Developed, inplemented, and maintained
p ccmprehensive accident prevention program involving line =naynt.

Implemented controls to eliminate or minimhe potential hazerds-
(laser, high voltage microwave radiation, industrial work practices).
Responsible for. training and indoctrination of 70-150 ertployees.

Mechanical Engineer (1973-1975) - Supervised manufacturing of equip-
ment for fusion research and develo; rent. Work included construction
of large electrical coils, stainless steel cooling systems, ceramic
insulators, high vacuum systems, and cryogenic supply systems .
Assisted physics personnel in develognent of dimannstic systemt and
vendor 1iainon. Supervisor of machine shop, welding laboratory and
cheet metal fabrication area.

. PRGESSIGGL Jmrru'Icus

Member, American Society of Safety Engineers, Research and Developnent
Section

Member, Pacific Coast Electrical Association, Safety and Health
L Ccmittee
l-

| Director & cha4 - n, Water CO=ittee, Industrial EnviXOisr.,ntal
Association, San Diego, CA

~

Director and Chairman, Emergency Response Comittee, Riverview Water
L District, Lakeside, CA
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NEERFA. MK3ER
ME22!2R m muun

m
1

MKI2rICN
1

B. S., Nuclear Engineering, University of Michigan, 1970 1

M. S., Nuclear Engineering, University of Michigan, 1971

PIDESSIGSL SPECIALTY
1

18 years nuclear experience with General Atanics specla1494ng )o
in core nuclear design, safety analysis, and criticality analysis,
including 11 years in HIGR design and fabrication.

Experienced with diffusion, transport, nodal, point kernel, Monteo
Carlo, and cross section generation +arhnie'ues used for nuclear ;

core, shielding, cask, and fuel fabrication facility design and '

analysis.
.

o Manager of Statistics & Measurment Control fran June 1984 to
April 1990. Deputy Nuclear Safety anninaar for four years,'and
Manager of Nuclear Safety fran January 1990 to present. Acting
branch manager for MifIGR core physics fran January 1990 to July

1

1990.

EXPERIEtG

Manager of Nuclear Safety, January 1990 to Present, and as deputy
nuclear safety engineer since 1986. Have been involved in nuclear
safety inspections, and
Safety training courses.given nuclear safety lectures at Radiological

'

Was also responsible for criticality calcu-
lations for use of boronation in the fuel fabrication process at GA,

.and for the facility to store spent fuel at the Fort St. Vrain j
Nuclear Generating Station. 7

As Manager of Statistics and Measurment Control, was responsible for
producing and maintaining r. stares, measurement equimant, and
statistics data to assure proper control of v ial nuclear material
in calpliance with NRC regulations; calculating measurement error
corponents for bimonthly inventories, and annual contractor audits
related to measurement control. Performed analysis of scale and
balance errors, carputer code write-ups, and inventory control system
review in response to NRC concerns.

As acting branch manager for lefIGR Core Physics, was involved in
nuclear analysis and cost / performance optimization of the modular
HIUR core, including fuel management, control rod patterns, and
detailed power distributions. Also supplied data for safety analysis
for Fort St. Vrain reload fuel, and served as on-site core physicist
at Fort St. Vrain. Performed core design and analysis on several
TRTGA reactors. Was also responsible for the nuclear analysis and
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! I
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design of the core and blankets of a der:enstration size fast breeder
reactor. Designed and analyzed fuel irradiation and critical assembly
experiments for verification of camputer codes and modeling r h .

Perforned shieldir,g analysis for design of the OCMM spent fuel
shipping cask using Monte Carlo (FCNP), transport, and point-karnel

|

tachnimaes for the calculation of neutron and gunma dose rates. Also '

performed nuclear core design for military and spac= ppplications.

Was on off-site assignment at Bechtel Power Catpany, Norwalk, CA, for i

18 months. Was responsible for radiation analysis and shielding i

design for two Westinghouse PWas. Involved'deramination of radiation i
dose rates and shielding design adequacy near primary and secondary |shielding, salamic gaps, demineralizers and other halanca of plant '

equipnent.

COURSES & 034FERE2CES
.

Attended various ANS conferences, in San Diego, San P anciaco, and
Scottsdale, Arizona. One semester cources taken in Managerial
Accounting and in Cm puter Fundamentals at local college

| P@mantals of Nondestructive Assay of Nuclear Material, held at Ics\ Alamos, New Mexico, October 1-5, 1984

Institute of Nuclear Materials Management (INtN) Conference on use of
process monitoring data for FE&A, Nashville, February 13-15, 1985

Nuclear Criticality Safety Short Course, sponsored by the University
of New iiexico, June 1-5, 1987 ;

Monte Carlo Analysis course, University of h nnessee at Knoxville,
August 13-17, 1990

SBCup m CtJmRANCES f

DOD SECRET
DOE L ( DOE Q clearance is currently being processed )
NRC L
NRC R

Rregistered Professional Engineer in Nuclear Engineering - 1977 (CA)
Registered Professional Engineer in Mechanical Engineering - 1983 (CM
Mertber of American Nuclesr Society, National and Incal Section
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O CHESTER L. WISBRM
MANRER, N32 ERR lem! RIAL JCCIIN5BILITY ).

EDDCATIN j
IA.A. (Accounting), Mesa College, 1983

EEPERIENCE

General Atomics,. San Diego, CA (1960 to date)

Manager, Nuclear Material Accountability (Ita) (1985 to date).
Responsibilities include developing, revising, . inplamenting,

.and enforcing nuclear materials control, safeg a.;ds, and
accounting g h s. Manage the overall system of nuclear
material control, including shiming, receiving, storage, and
audits. Knowledgeable in the preparation for shin =nt of

,

low-level waste, Dcyr regulations and diw1 site require- !
ments. %=im sin liaison regarding nuclear material safeguards
and cont M .<ith other licensees, regulatory ==mies, and all
departments within the cepM. '

Instrumental in the deveiepment of a conputerized account-
ability system used by CA to inplanant the Nuclear Regulatory

e Camission's 10 CFR 70.57 and 70.58 and the related' require-
ments of 10 CFR 70 2 . Maintain a - highly reliable and
accurate' system for the accountability of Mpar'l al Nuclear
Material (SNM).

Nuclear Materials Accountant (1963). Responsible for the
maintenance and management of the SNM accountability system.
Responsibilities included training nuclear material custo-
dians, schachiling inventories, collecting and reviewing data-
for entry into the GA SNM material' accounting system and
aglishing or supervising nuclear material control and
safeguards reporting activities to assure e-1iame with the
various regulatory agencies.

Nuclear Materials Assistant (1961). Maintained the capany's
accountability records and coordinated SNM control activities
within the material balance areas.

Nuclear Material Processor (1960). Involved in the c p y's
early activities involving low-level radi ew*J.ve waste
disposal.
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JOHN M. B3JN
SENIOR ENGINEER '

O i
--

!

Nuclear material measurement and measurenent control, heat transfer,
.jprnhnh114stic risk assessment, severe 8CCident assessment, and

,

radiological dose assessment.

EDtX2 TION
!
1

-B.S., Nuclear Engineering, University of cineinnati, 1982.
!

I

EIFERIENCE
I

Catpleted MHIGR-NPR Source Term Report and Review of Generic Plant
Description and Source W m Report. Provided safety analysis for
NPR Containmant Trade-o C Study. Responsible for NPR dei aminiatic
safety assessment._

,

Audited and reviewed special nuclear material control and accounting i

systiwn and measurement control program as menbar of the safeguards
Management Review Cannittee from 1985 to 1987.

Perfonned consequence and uncertainty analysis of MRIGR for pre-
liminary safety information document and prnhahi14= tic risk assess-
ment. Analysis included plant transient response to licanaing basis

O_- and beyond licensing basis events, fuel safety performance, fission-

-

1 product release and transport, containment response, and Monte Carlo
assessment of dose uncertainties.

t

Developed tw-dimensional-finite-difference heat transfer model of
KfIGR used in analyzing depressuri::ation transients with loss of all ''

forced convection cooling.

Developed MKIGR model used in analyzing fuel failure and fission
product release frcan core during ther:ral transients.

Cc.llected and analyzed measurement control data throughout the HEU
fuel fabrication facility. Calibrated, maintained, and designed
engineering tests for the various non-destructive assay systens.
Developed software for statistical measurement control. Ccapleted
the development and installation of a high-resolution gamma ray
assay system. Participated in uranium holdup measuresnent project in
which rariinae_tive tracers were used. Responsibilities included '

interaction with NRC during inspections.

Ccepleted IMr instrumentation error analysis and coauthor of
instrument error analysis code while employed at EG&G Idaho.
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John M. Bolin~ Page 2

PRCNESSIGEL puanrmmagg

E- M mber, American Nuclerr. Society
.

' Associate Menbar, Amer.can Society of Whan4ral Rnninaars
.

Hanbar, Institute of Luclear Materials Manaq=mant i

,1

f
'

PUBLICATIQ45
: :

T.E. Northup and J.M. Bolin, " Safety Yardstick for Evaluating Nuclear
- Power Reactors," Transactions American Nuclear Society Annual Meeting,
- June 1989.

i

,

!

J. Bolin, K. Verfondern, T. Dunn, and M. Kania, "l*v4=14nn of Fission
Product Release frcru H1R Fuel for Risk Analyses," Pr*ings Post :

' S @ Conference. W inar on Small and Medium-Sized Reactors, August '-

_
1989.

_

SBCDRITY C2ARANCE: NRC "L"
DOE "Q" being g w assed

_
>

.

.
. !,

_

._

U

-

=

M

-
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7-c IAURA R. QUINmNA
MANPGR, HEAI!DI PHYSICS.

,

i

E[IJCATICN

B.S., Biology, Chemistry, New Mexico Highlands University, 1976
M.S., Applied Nuclear Science (Health Physics), C @ Institute of ;'Ischnology, 1979

'

EXPERIENCE ]
,

General Atanics, San Diego, CA

Hanager, Health Physics (8/82 - present). Assures crmp14=rr= with
10 CER Parts 19 and 20 as well as state and ' .S.. Nuclear Regulatory . '|Camnission license-inposed radiological safety requirements..
Provides review and approval of radiological safety of activities
involving w i=1 nuclear materials or other rad 4<w 3.ive materials,
monitors activities involving special nuclear or : rad 1<w3.ive
materials, personnel monitoring, dose rate measurement, radirwtive
material detection and assay, air and water sampling and

-

- envim=ui.a1 monitoring.
+

[.- Provides . radiological safety support in decontamination /

.

,

L A. - i usioning of facilities, including low-level radirwtive-

waste disposal. This involves the identification of radionuclides,
quantities and classifications as well 4.s radiation and
contamination measuratients.

The Salk Institute, La Jolla, CA-(2/80 - 5/82)

Assistant Radiation Safety Officer and subsequently Radiation
Safety Officer. Responsible for the radiation safety program and
the radioactive material licensing of two affiliated ccrtpanies, La
Jolla Biological Associates and the Salk Institute Biotechnology
Industrial Associates, Inc..

Oak Ridge National Iaboratory, Oak Ridge, TN (6/76 - 9/78)
^

Initially assigned a research project for the Environmental
Sciences Division. Subsequently, joirad the Health Physics
Division as a health physics techniciar
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RICHARD R VANEK
MANAGER, HTGR PUEL PABRICATION

PROFESSIONAL SPECIALITY
\

Management of HTGR fuel manufacturing activities and of low-level radioactive waste

processing, packaging, shipment and disposal operations. Nuclear fuel process
design and development and industrial and nuclear safety analysis.

EDUCATION
,

Broome Technical Community College, Chemical Technology, 1948-1950
B.Ch.E., Syracuse University,1958
M.Ch.E., Syracuse University,1959

EXPERIENCE

Manager of HTGR Fuel Fabrication Department supervising production, operations,
* and equipment engineering branches manufacturing 93% enriched fuelfor FSV power

station.. Engaged in production scheduling, process testing, procedure initiation and -
revision, personnel administration. Interaction with health physics, nuclear and Indus-
trial safety, facilities personnel.

Manager of HTGR fuel production branch supervising all manufacturing and scrap
recovery operations performed by 30 exempt and nonexempt personnel. Production
operations involved mixing, drying and sizing equipment, high temperature heattreat-
ing, pyrolytic carbon and silicon carbide fluidized bed microsphere coating and injec-
tion molding. Scrap recovery of enriched uranium involved crushing, grinding, acid
dissolution and liquid-liquid solvent recovery systems.

Production superintendent directing activities of 40 production operators fabricating
HTGR fuel with processes described above on cay shift. Troubleshooting mechanical,
hydraulic, and high' temperature equipment in order to maintain set production
schedules.

Process Engineer, Fuel Operations Department. Fabrication of FSV typetest fuei rods.
Development of a new process for the fabrication of nuclear fuel microspheres for
HTGR's involving equipment and process development, formulation and implementa-
tion of development programs, construction supervision of production scale units, and
process consultation during production. A patent was obtained for this process. Pro-
cess and equipment development involving the application of pyrolytic carbon coat-
ings on nuclear fuel particles.

PROFESSIONAL ASSOCIATIONS

Me'mber, ANS. Local Section, San Diego, Califomia
Registered Professional Engineer (Nuclear), Califomia
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. PATENTS
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Held patent (now expired) for nuclear fuel kernel spheroidization fumace.
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Wi STEPHEN P. MASSEY )h QUAUTY ENGDIEER )

B .

l

PROFESSIONAL SPECIALTY

Project Quality Engineering i

EDUCATION -

B.S., Geological Science, San Diego State University,1984

-|
-

Successfully complete:1 severa OA-related trair;!ng programs, including the DOE OA Workshop .

for Safety Analysis Reports for Packaging, and General Atomics (GA) Industry Courses in OA

- Codes & Standards and Lead Auditor Training.

EXPERIENCE ' ,

Five years of quality engineering experience.
-

-

'L/ Professional Experience at General Atomics ( A). (Since 6/87)G ,

Project Quality Engineer for the following projects:
,

Callan Pond Site Weste Removal and Burial Services.*

OA Program focused on the management of low level radioactive soli that was removed ,

from car Cailan Pond Site and delivered to the Nevada Test Site (NTS) at Mercury, Nevada. !

for burial. OA Program was tailored to comply with all applicable DOE, DOT, and NRC

requirements.

. Rcdioisotope Separation Sennces far industry.*

OA Program applies to the production, packaging, and delivery of radioactive isotopes for

medical applications.

Decontar - ;n and Decommissioning (D&D) of GA Nuclear Fuel Fabrication Facility.*
<

(Present as. ,.iment)

b
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Support to other projects include: >

*
.' Writing concep;aal design quality procedures for GA's Modular High Temperature

Gash:ooled Reactor - New Production Reactor Program. These " tailored" Quality
procedures satisfy the OA requirements of ANSl/ASME NOA-1 1989; DOE /NP 0001,

Appendix R; and 10CFR50, Appendix 8.

'* . Performing independent " Red Team". technical evaluations of GA Defense related.

/ proposals. Evaluations include R&D of an A#,tomated Radiographic inspection System and - i

R&D of Nonequeous Equipment Decontarrsnation System.
,

Developing a quality cost accounting sys.em for govemment TRIGA Reactor Project. The
*

program was designed to easily identify and track costs related to quality (i.e., prevention,
appraisal, and failure costs).

PUBUCATIONS

>

ANSI /ASME NOA-1 Ouelity System Evaluation Matrix This 121-page handbook identifies the i

NOA 1 OA requirements endorsed by the NRC, DOE, and ASME, including the specific additions
'c- -

[a) and exceptions mac's by each agency. The handbook is the property of GA, and has been used

as a course text in the GA Codes and Standards Course for Industry.

,1

' PROFESSIONAL ASSOCIATIGMS

i

Member, American Society for Quality Control (ASOC)

ASOC Certified Quality Engineer (#19906)

-ASOC Certified Quality Auditor (#1089)

Certified Auditor per ANSI N45.2.23 l
I

1

1

|
|

|
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'JCEN A CEAPIN.

PROJECT M&MA!RR
,

O - ^=
'

Twenty-eight years' experience in engineering and management with a
broad background in planning and directing decommissioning
activities for nuclear facilities.

In the broader decommissioning context, Mr. Chapin has conducted '

numerous studies for End-of-Life planning for nuclear facilities to
identify available options and measures that can be taken during
the plant's operation life to minimize EOL problems and costs.

RELEVANT EXPERIENCE

As the Study Manager on the General Atomics Nuclear Fuel*

Fabrication' Facility, Mr. Chapin directed the efforts to develop
a decommissioning study and cost estimate for Valley Pines
Associates.

As the Study Manager for the KAERI TRIGA Mark II. Decommissioning*

Cost Study and as a senior member of'the Georgia. Power Company
Hatch decommissioning study team and the Alabama Power Company-

Farley decommissioning. team, Mr. Chapin.had 1 cad responsibility
-for the development of the overall decommissioning methodology,
task work scope definition, detailed-task manpower requirements,
and the evaluation of the decommissioning cost estimate.

O As Program Manager for the Humbolt Bay Decommissioning Project,

,

'

directed the on-site staff in the development of decommissioning
plans for both the SAFSTOR and DECON decommissioning
alternatives, the Environmental Report,-an environmental
sampling program, and the revision of the plant operating
tech al specifications.

At the Three Mile Island, Unit 2 Recovery Project, loc. Chapin*

developed the operations scenario at THI-2 for conducting the
reactor containment building gross decontamination experiment.
He also developed a conceptual plan for stabilization and
decontamination of the Auxiliary Building and Fuel Handling and
Systems at TMI-2.

As project engineer at the Idaho Nationel Engineering- '

Laboratory, Mr. Chapin developed an R&P program for
decontamination and decommissioning, and researched techniques
for. decontamination of radioactive soAls. He was the primary
developer of the Decontamination and Dacommissioning Long Range
Plan at the major DOE facility.

EDUCATION

() B. S., Electrical Engineering, New Mexico State University
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(7 EoEERT .T. ConosE
() PEOJECT PROCURENENT MANAGER>

. SUMMARY
,

sixteen years' experience in purchasing, cost, and contracts on-
nuclear, fossil, and government facility projects.

RELEVANT EEPERIENCE

_ Oak Ridge Office Procurement Manager - provides supervision and*

oversight of Oak Ridge Office procurement activities.

Project Procurement Manager on.FUSRAP. Project, a decontamination*

and restoration' project. Also, previously held the position of
Senior Contracts / Purchasing Supervisor on this project.

Provided field procurement activities on several nuclear power-*

plant sites. >

EDUCATION-

B.S. Construction Engineering, Arizona State University
_.

sPECIAL TRAINING

Construction Contracts, Pepperdine University, Certificate,. July*

1983
,

l.
e' Government Contract Law, American Graduate University,p

| _ Certificate, February 1935

Financial Mancgement & Pricing, American Grrdu.ite University,*
,

p Certificate, February 1985 '

Masters Institute in Government Contracting, FederalL *

h Publications, Inc., Certificate, December 1988

Small and Disadvantaged Business Utilization Program, U. S.*

Department of . Energy, certificate, June 1989

L

l
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GEORGE D. CREMEAN8
1

' - PROJECT ENGINEER-

-

),

i \ SUMMARY

Twenty' years' project engineering and construction management
experience.on various projects throughout the United States, with
primary responsibility for the management of. operational -

superintendents and field engineers. This experience includes:
construction and maintenance of fossil and nuclear power plants,
contract administration, and initial fuel loading and refueling of
nuclear propulsion reactors. Most recently completed the Three

,

Mile Island Unit 2 Recovery Project as the Project Engineer of
systems Engineering.

.

RELEVANT EXPERIENCE

Project. F.ngineer for the Three Mile Island Unit 2 recovery+

engineering group. Responsible for the design and installation
of systems to support the decontamination and decommissioning of-
the plant, including software preparation, technical overview,
personnel administration, resolution of technical problems, and
coordination of.information and related activities with other
recovery groups. Two major design efforts accomplished during
this assignment were; 1) the development of a radwaste removal
system used to collect, sample, and package accident related
sludges and resins, and; 2) the development of a program to

'( s) . dispose of approximately 2.3 million gallons of accident<

generated water by forced evaporation,.and; 3) the collection
and disposal of approximately 161 tons .of radioactive waste from
the process. .

.. . Task Supervisor for TMI-2 Reactor Disassembly and
Decommissioning. Responsible for directing projects pertaining
to the reactor disassembly and defueling cctivities including;
tooling for core topography using ultrasonic techniques, debris
removal form the reactor core for characterization, and flushing
of'the reactor plenum with vessel closure. head in place.

Assigned to various projects with previous employer, the*

majority of which were nuclear facilities. This included an
assignment at.the DOE Idaho National Engineering Laboratory
(INEL) as Manager of the Constructability/ Feasibility Group
responsible for the acceptance review of all designs installed
at'the INEL facility.

1 ,

EDUCATION

B.S. Mechanical Engineering, Clayton University, Clayton, MO.
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' [' J. VICTOR EARGREAVES
,

PROJECT CONTROLS MANAGER

SUMMARY

Eighteen years' experience in all aspects of Project Controls
including: conceptual and definitive cost estimate. development,
critical path method scheduling, cost centrols, variance analysis
and incentive bonus systems development, value engineering, and
subcontract administration. Performed supervisory functions and
developed specific controls'on projects ranging up to multibillion
dollar revenue projects. Worked on a variety of nuclear and non-
nuclear facilities.

RELEVANT EXPERIENCE

Cost / Schedule Engineering on hazardous waste projects including+

EPA'" ARCS" superfund programs, DOE "FUSRAP" programs, remedial
investigations and flexibility studies of various radioactive
sites.

Senior Planning Specialist for the multibillion-dollar DOE*
,

! project to characterize a repository site for the underground-
| -storage of high. level commercial and defense generated nuclear

( waste.

| Project Controls / Contract Administration Engineer on loan to the*

| U.S. Department of Energy, Carlsbad, New Mexico. Assisted in
I the construction Canagement of a $700 million pilot facility for
| the underground storage of defense-generated nuclear wa.tc.
b

L Provided validat'.on assistance and overview of the' DOE C/SCSC;*

" contracts administration, and value engineering..

,
EDUCATION

l
| B.S.I.E. - Evaluated U.S. equivalect, Educational International,

New York, NY, 1981

PROFESSIONAL AFFILIATIONS,

!

Senior Member, Institute of Industrial Engineers
Member, American Associate of Cost Engineers

iMember, Society of American Value Engineers '
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P. KENNETE JACKSON
.

-7 . REALTI AND SAFETY MANAGER
;

U-
~

SUMMARY

sixteen years' experience in nuclear decontamination, radwaste
. processing, radioactive material transportation, and health physics
in nuclear facilities. Technical experience includes hands-on work
as a nuclear plant operator,. health physica technician and
supervisor, plant chemistry specialist, decontamination specialist
and supervisor, and radioactive material handling and shipping
supervisor.

RELEVANT EXPERIENCE

Operations Manager at the BNI Service Center at Oak Ridge, a
.

.

licensed nuclear facility. Responsible for the daily operation
of the facility, including scheduling and manloading, staff
direction, technical guidance, radioactive shipment preparation
and movement both domestic and internationally, and radioactive
work controls.and license compliance. Was the alternate
Radiation Protection Officer for the facility (as approved by
the State of Tennessee Division of Radiological Health).
Radwaste Shipment Manager on the CEER, Mayaguez, Puerto Rico*

decontamination project, assuming Site Manager-responsibilities
O' for the latter stages.of the project. The project resulted in -

the. release of a former research and training reactor for
unrestricted use by the University of Puerto Rico. Activities
included removal of nonradioactive and. radioactively
contaminated materials, equipment, structural components, large,

irradiation sources, and shipment of these materials.-

Senior Bechtel Site-Representative at the Koeberg Nuclear Power*

Station in South Africa. Responsible for administering
contracts for decon and health physics support services. Also
served as a consultant in the areas of radwaste transport and,

_ disposal, licensing amendment, radworker training, and ALARA'

evaluations.

Decontamination Technical Planning Manager. Responsible for the
*

development of long-range plans relative to the decontamination
approach during the recovery program at Three-Mile Island Unit

i 2.
.

EDUCATION

A.S., Physical Science, University of New York, Albany NY
i

l
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J. F. NATTSON
[ OPERATIONS SUPERINTENDENT

<

|

'

SUMMARY

Seventeen years in nuclear waste management and radwaste systems
operation, nuclear plant decontamination, and nuclear facilities
decommissioning, the majority in various supervisory capacities.
Eight additional' years in conventional industrial plant maintenance
and supervision of craft personnel.

,

RELEVANT EXPERIENCE
,

Operations Superintendent and Radwaste Operations Site Manager*

for Peach Bottom Nuclear Power Plant. Responsible to the
. Utility for plant area cleaning, housekeeping, and

, decontamination; processing and management of liquid and dry -

| radiological waste, including solidification and volume
~ reduction; supervision of approximately 200 radwaste support ;'
employees, including administrative, engineering, labor, and
-operators / technicians.

!
,

Limerick Nuclear Power Plant Startup Supervisor for radwaste| .

| -handling and decontamination.

! O Field Operations Supervisor, TMI-2. Responsible for reactor| V) building decontamination operations, including employee training
*

|= in decontamination methods.
I Special Projects Supervisor, EG&G,-Idaho. Budget tracking, work.

L schedule development.and maintenance.

| Field Operations Superintendent, EG&G, Idaho. Decommissioning*

of OMRE and SPERT II, III, and IV reactors and associated

| facilities.

L ' Field Operations Superintendent, EG&G, Idaho. Decommissioning*

of EBR-1 to-National Monument status.

Maintenance Supervisor, EG&G, Idaho. Maintenance and refueling' *

| support for numerous Idaho reactors.
!

l'
EDUCATION AND QUALIFICATION

2-1/2 years of general engineering college credit

Licensed Radioactive Materials Shipper, 1975-78

2-122 August 22,1990
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ERET PEACOCK

PROJECT QUALITY ASSURANCE NAMAGER j

SUMMARY

Nineteen years' experience-in Quality Assurance, Quality control,
and startup on nuclear, fossil and space. projects. 'Five years'-
experience as a reactor plant operator and technician on naval
. nuclear power plants.

RELEVANT EXPERIEE:1 |

Project. Quality Assurance Supervisor for NASA's Component Test ;.

Facility and BNI's Service Center which performs work in
radiological-and hazardous material decontamination, repair, and

.'

maintenance.

Project Quality Assurance Engineer on the Skagit Nuclear Power.

Project responsible for the development and implementation of !

the-quality assurance program.

Project Field Quality Control Engineer on the Kori 5 & 6 Nuclear.

Power Project in Korea and for two yearO en the Intermountain
Power Project coal fired plant. Responsible for the original
development and implementation of Quality control Programs
including QC procedures and instructions, inspection plans,
inspection of work, surveillance of contractors, supervision ofO civil testing and NDE laboratories and contractors, and training
and. certification ofoQC inspectors.

Mr. Peacock was also a quality control supervisor in areas of.

quality control, spare parts procurement, configuration
management, and equipment environmental qualification during-
TVA's restart efforts at Browns Ferry and Sequoyah Nuclear
Plants.

EDUCATION

B.S., Electrical Engineering, Sacramento State College

PROFESSIONAL CERTIFICATION

Professional Engineer, California No. QU4668

QUALIFICATIONS

Mr. Peacock has been certified as a Lead Auditor per ANSI N45.2.23
and a Level III Inspector in the electrical and control system
areas per ANSI N45.2.6. Mr. Peacock is familiar with and has

O utilized and recognized industry standards for implementation of
specific quality programs. These include ANSI /ASME NQA-1, IOCER50
App. B, ANSI N45.2 and daughter standards and 10CFR50.49,

2 123 August 22,1990
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3.0 ' METHODS FOR PROTECTION OF OCCUPATIONAL AND

O~ PUBLIC REALTH AND SAFETY4

3.1 RADIOLOGICAL HISTORY

3.1.1 Radioactive Material Work Locations-

Building 37 North and its ancillary structures house the fuel

fabrication areas, offices, clothing changarooms, laboratory,-

storerooms, eating area, and shops.- The process materials used

in the above facility include oxides and carbides of uranium and

thorium;.the-uranium material was approximately 93% enriched in

the U-235 isotope. This section addresses SVA, comprised of:

o Building'37 North

o West Shed

.o Service Building

o North Annex

o Tunnel

o West Vault

o Soot Filter

o Fume Scrubbers

- Plans of the facility are shown in Figures 1.3-1 and 1.3-2.

- Specific locations where work with radioactive material occurred,

which are considered to be radioactively contaminated, are as

follows:

Building 37 North - Main Floor

Final Heat Treat Furnace (Lower Furnace)
South High Bay

Thorium Processing Facility

Chemical Preparation Room

VSM 10 and 11 (Lower)



- . ._. .._..

;

. - < , - HCL Furnace (Lower)

.

North High-Bay..

Vacuum' Cleaner Service and Repair Station

Dry Coater Control Room
'

Graphite Matrix Mix Room

Dry Scrap Recovery Area

Particle Production Area (Old Mix Line)
Decon Rooms (2)-
VSM 6 ,

,

f

LVault Office and Assay Room.

Thorium' Storage. Vault (South Vault)

DESMA Rod Press Area
Thorium' Spheres Production Area

i

Building 37 North - Second Floor

HCL Furnace (Upper)

VSM 10 and 11 (Upper)-

]
~

Carbonization Room Extension -

. Thorium' Room Roof
South Mezzanine
Transformer Area :

North Mezzanine
-

Old Coater Mezzanine (Coater Platform)
Quality Control Laboratory

Fuel Rod Carbonization Furnace Area (Upper Furnace)
Upper Furnace Lead Prep Room

Thorium Spheres Mezzanine
HEPA Filter Area
VSM 6 (Upper)

f

3-2 August 22, 1990
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l
J/~$ . [ West Shed |
%-

-HEPA Ventilation. Equipment Area j
1

Electrical' Equipment Area '

service-Building;

Shop '

Stock Room '
,

:{
,

' North Annex

t
-

Mop Water Area

Transit' Storage Area

Liquid Rad Waste Dumping Station
..

Laundry Storage' Area
-t

Waste'and. Barrel Handling Area 1

Transformer Enclosure Area
'

Scrap Disposal Area

Dry Coater

Coater Cooling Room

Fuel 1 Block Loading Room
Fuel Block. Packaging Area

Tunnels

North Tunnel Annex

-North Tunnel Fuel Storage Area

.Non-SNM Tunnel Annex South Storage Area'

South Tunnel Annex

,/;,...

West' vault i

i Soot Filter

Fume Scrubbers
.

t.

py (.
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7-~s A radiological survey of the facility has characterized several

(_, contaminated areas (refer to Appendix A for details). In general,

contamination was found_where it was expected, only.three

locations were' discovered where contamination had penetrated more j
than 1/4 in. into structural concrete. These locations were on :

Lthe first floor. However, contamination was found under paint,

tile, and other surface coatings. No contamination was detected

in soil samples taken from below Building 37 North. Even those

samples taken near floor joints had no detectable radioactivity

(above background),finferring that contamination was contained by
i

the floor. The North Annex areas have been maintained as non-
shoe-cover areas since 1985, and contamination on floors and

equipment is expected to be minimal except for waxed or painted ;

areas where contamination has been fixed.

3

Of the 35 sample location 0 on the first floor, 16 were

noncontaminated, including two background samples. Of the 19

contaminated' locations, three locations near VSM-10 and -11 and

) locations in the particle production area, and in the mop water

L treatment area (North Annex) were contaminated beyond the first

1/4 in. of' concrete. The first floor of SVL contains two highly

contaminated rooms,'VSM-10 and -11, and the thorium processing

facility used for thorium oxide and carbide. processing. The
interior walls, floors, and equipment in these rooms are covered

7

with thorium oxide dust. Personnel working in these rooms may

. require extra protective clothing, and breathing air. The
balance.of this area has been a "non-shoe-cover" area, while

equipment within may have low-level external contamination and
;

may be highly contaminated internally. Of twenty-five sample

locations on the second floor, eight were noncontaminated.

L Thirteen of the seventeen contaminated locations were in the
overheads or on walls. In the tunnel, one location was ;

uncontaminated, while the other three were contaminated. On the

roof, there was one uncontaminated location and one contaminated
l

~s
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" location in the vicinity of the HEPA' filter area-ventilation

discharge stacks.

|

The particle production area is currently maintained as a shoe-

cover area and contains some highly contaminated > Iuipment such
'

as the grinder, fissile and fertile beds, and VSM The HEPA.

room, west shed, control room, vault office, and vault floors are

non-shoe-cover areas. The HEPAs and vault storage racks have low :

contamination levels. |

I
|

The HEPA filters and their associated floor areas on the second
.

~ level of Building 37 North are contaminated. The thoria sphere

enclosure-is highly contaminated. The balance of this area is
'

either not contaminated or slightly contaminated.

i

The thorium room roof is a shoe-cover area. The equipment on the j

roof is internally contaminated internally. The Quality Control

lab equipment, benches, and hoods have been removed, exposing a

() slightly contaminated' floor. The offices and hallway in the area

are uncontaminated.

.

The south mezzanine area has some highly contaminated equipment,
such as the VSM-10 and -11 upper room and the fissile-mix line.

The scrap recovery area also contains contaminated hoods,

furnaces and the upper floor of the grinder tower. The scrap

recovery area has been used for dry and wet scrap processing.

Liquid spills and leaks have occurred in this area and shoe

covers are required. The north mezzanine contains the upper
level of the VSM-6 room, which is highly contaminated. The
balance of this mezzanine requires shoe covers but has low-level

contamination. Shoe covers are not required for entry to the

coater platform and old coater mezzanine, but contaminated

equipment is stored there.

9- 3-5 August 22, 1990
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As-indicatedrin-the' Characterization-Report-(Appendix A),
, 7- )( ! contaminants found were U-238, U-235,-and thorium and its

daughters. Concentration of the contamination averaged around 2-
6 pCi/g, with maxima of approximately 25pci/g U-238, 400 pCi/g U--

'

235, and 600 pCi/g of thorium and its daughters.

2Loose contamination ranged from < 1 dpm/100 cm to 13,500
2 2 2dpm/100 cm for alpha and < 5 dpm/100 cm to 7000 dpm/100 cm for-

)
. beta. As expected, the higher levels of contamination were' found

in and around the main process equipment.

'

.3.1.2 Radiation Levels, History of Spills / Releases
,

Radiation levels are less than 1 mr/hr with the exception of a !

few areas. The thorium bed converter vacuum pumps used in' thorium'

processing tended to-concentrate thorium-daughter products
;

internally, which resulted in somewhat higher radiation levels -

up to 50 mr/hr. Minor spills of contaminated liquids and soot

.j ) occurredrperiodically in this area but were routinely remediated '

L ;by a decontamination crew which was an-integral part of the work
' force.,

,

o Large amounts of uranium and thorium oxide powder were utilized
' '

in the fuel manufacturing process. Heat treatment processes were

used to convert these oxides to carbides, which tended to back- i

oxidize, forming fine powders. Since these operations were

dusty, HEPA-filtered glove boxes were used extensively to control i

airborne contamination. The. generated dusts were carried.into

? 'the ducts leading to the filters. In the case of systems

containing U-235, the ducts were periodically removed and cleaned >

to minimize the U-235 hold-up. The current U-235 hold-up

distributed throughout thousands of feet of ducting is estimated

K to be around 700 grams, as measured with an Eberline two-channel

stabilized assay meter.
!

- .
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v The large amounts of: thorium oxide that-were processed may haveEfx
$ ,) ' led to appreciable hold-up in selected ducting for which only%

. cursory accountings have been made.

In certain areas of SVA construction, asbestos-bearing materials

were used (see Section 2.1.3.1). Floor coverings containing

asbestos may have been used both in original construction and

facility modifications. All such materials, with the exception

of floor coverings, will be removed prior to the~ start of

decommissioning work to minimize worker exposure to asbestos.

Since some of the floor coverings may have trapped existing -

radioactive contamination,-they will be removed dur'ing the
decommissioning project, with necessary precautions to protect I

workers. In addition, workers will be trained to recognize.other

potential sources of asbestos and to report such findings.

Because SVA was originally constructed in the early 1960's, lead-
> based paint may have been used. Systematic sampling of painted

() surfaces-will be conducted prior to paint removal to check for

lead or other heavy metal contamination.

Hazardous materials, including trichloroethylene,

methy1 chloroform, methyltrichlorosilane,

trichlorotrifluoroethane, ethyl alcohol, kerosene, nitric and-

hydrofluoric acids, various spray paints, and hydraulic and

lubricating oils, have been utilized in the facility throughout

its operating history. All such materials will be removed prior

to the start of decommissioning activities; however, workers will

be trained to be alert for the presence of ar, such material that
,

.

L may have been overlooked. !

p

L
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,-y 3.2 ~ ASSURANCE'THAT EXPOSURES ARE ALARh

<d
.3.2.1 ALARA PROGRAM

As a licensee engaged in activities under licenses issued by the'

Nuclear Regulatory Commission'and'the State of California, GA is

required to make every reasonable effort to maintain radiation

exposures (and releases of radioactive materials in effluents to

unrestricted: areas) as low as is reasonably achievable ( ALARA) ,

taking into account the state of technology, the economics of

improvements in relation-to benefitsoto the public health and

safety, the utilization of atomic energy in the public interest, '

and other societal and socioeconomic considerations. In

addition,.GA must meet requirements set 1forth in 10CFR20, and

. Title 17, California Administrative Code, Chapter 5, Subchapter

4,-Group 3.

Even though current occupational exposure limits provide a very

;f~) low. risk,- GA is obligated to avoid unnecessary exposure to
radiation. The ALARA objective is therefore to reduce~

occupational exposures to levels as far below the acceptable
limits as is reasonably achievable. This is accomplished by

means of good radiation protection planning and practice and by a
commitment to policies that foster vigilance against departures 4

from good practice.

In. addition to maintaining individual radiation doses ALARA, the

collective dose received by all. exposed individuals should also

be. maintained at the lowest practicablo level. It would not be

desirable,-for example, to hold the largest doses to individuals

to some fraction of the applicable limit if this involves

exposing additional people and significantly increasing the

collective exposure.

3-8 August 22, 1990
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i:All GA operating, groups and contractors are required to conduct

O. their activities in accordance with federal, state,-and local i

rules and regulations; license regulations; and company' policy-

and established practices. Such policy requires activities to be

conducted in an ALARA manner.
;

o 1

Any= individual or organization desiring to perform 1

decommissioning work must'obtain advance authorization through |
' submittal and approval of a Work Authorization (WA) and/or a -)
Radiological Work Permit (RWP). Work authorizations related to |

the decommissioning project will be reviewed annually.
,,

. Decommissioning workers must complete a training course which i

will adequately prepare them to perform assigned tasks in a !
radiologically safe manner.

Facilities, equipment, supplies, a staff of radiological health

specialists,-and training will be provided to maintain personnel: i

exposures and releases ALARA. It is incumbent upon each employee

to'use these resources to assure that they perform their work in

an ALARA manner.

j

3.2.2; Management Positions Rasponsible for Radiation Protection
and Maintaining Exposures ALARA during SVA
Decommissioning

The management positions responsible for radiation protection and

maintaining exposures ALARA during SVA decommissioning, as well
as.the specific responsibilities of these positions, are

identified below. The locations and relationships _of these

positions within the GA organizational structure are shown in

Figure 2.2-3.

As described in Section 2.2.2.2, the GA Decommissioning Project

Manager shall be responsible for the safe operation and control

3-9 August 22, 1990
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I

j''d 'of' decommissioning activities for the protection of.the I

k- - environment from potential sources of radiation / contamination

exposures-from decommissioning activities. The GA Project

Manager, with the assistance of the GA Licensing, Safety and-

Nuclear-Compliance organization and the BNI management shall

ensure that'the conduct of decommissioning activities is in
'

compliance with applicable criteria and GA's rules and practices.

vj

The Health and Safety Manager (HSM) shall be responsible for

ensuring.that all work performed-by BNI personnel and BNI's I

subcontractor personnel is conducted in compliance with the

Decommissioning Project Health Physics program as defined in this

Plan and implemented by approved procedures. The BNI HSM will
report to the BNI' Project Manager and will interface, as

required, with the GA Health Physics Manager on matters related

to radiological health and safety.

The GA Licensing, Safety and Nuclear Compliance organization willrs

(,,/ be responsible for assuring compliance of decommissioning project

activities with applicable license and regulatory requirements

controlling radiological and nuclear safety and for safeguarding

' licensed material.

The compliance functions responsible for radiation protection and '

maintaining exposures ALARA are described below and are headed by
managers or supervisors whose titles are synonymous with the

functions-for which they are responsible. Responsibilities and

minimum qualifications * for these positions' are described below.
.

*

A two year degree plus five years of directly applicable
experience or a high school diploma (or equivalent) plus lo
years of directly applicable experience may be considered
equivalent to an accredited four-year college degree and
appropriate work experience, subject to a determination by
the Vice President of Human Resources that proficiency has
been demonstrated.

O 3-10 August 22, 1990
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.
o,| Licensing, Safety, and Nuclear Compliance (L6NC)

'v
This function administers licenses and reviews and

'

' approves all Work ~ Authorizations (WA) for compliance-with,

applicable _ regulations and license conditions. -It also

provides interpretation of licenses and regulations,

determines the need for licensing actions, coordinates . !

the' preparation and processing of applications,

disseminates license requirements to operating

organization, and-maintains or oversees maintenance of
,

- master license records for NRC or GA audit or review.
This function is responsible for the overall planning, ,

. coordination, and administration of the special nuclear j

material (SNM) measurement control and accounting,

nuclear safety, heal.th: physics, and industrial safety
*

functions.
,

7j-~ The Manager, Licensing, Safety and' Nuclear Compliance
$s, J -shall have demonstrated his/her proficiency in activities '

relevant to the functions assigned. -Demonstration of
'' this proficiency shall.be based on the manager's.

qualifications which shall include an accredited four- I
year college degree in science, engineering, or other

related field, a minimum of two years applicable work

experience and/or training in nuclear industry
management, and a-knowledge of nuclear safety and health

- physics. !

o Health Physics

This function ensures compliance with Title 10 code of

Federal Regulations, Parts 19 and 20 and with license-

imposed radiological safety requirements. It is
,

responsible for review-and-approval of proposed ,

i
i-

3-11 August 22, 1990
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f~sg Lactivities involving. radioactive material, monitoring /
'

js/D auditing of such activities, and providing services such
^

'

as personnel and environmental monitoring, dose rate

L measurement, radioactive material detection, and. assay.

The Manager,- Health Physics, or designee, will be

responsible for ensuring that decommissioning activities,

are conducted in compliance with.GA's license and the
,

Health Physics program described in this Plan.

The GA Health Physics Manager will have demonstrated

his/her proficiency in nuclear health physics activities .|
and the evaluation of potential radiological hazards. I

Demonstration of this proficiency shall be based on the

manager's qualifications, which.shall include an

accredited four-year college degree in the physical

fsciences, biological sciences, or other related field and

a minimum of two years of experience in phases of nuclear

health physics relating to GA licensed activities'and the:,,

( ,) evaluation of potential radiological hazards therefrom,
~

or equivalent work experience or training. ;

Igylg Q g [tih]Pgfs;{c]i ME6 jig {@ Q { [By gHS Q gs @ @by.

have the authority.to stop any' decommissioning. activity
,

which threatens the safety and health of workers, 'i

visitors, or the public or the quality of the environ-

ment. 4
.

"Criticality and Radiation Safety Committee (CRSC)

In addition to the above functions, GA maintains a Criticality

and Radiation. Safety Committee (CRSC). The CRSC reports to the

office of the President via a designated vice president. Commit-
tee members who have applicable expertise and qualifications are

appointed by the company's Executive Committee. A written policy i

statement establishes committee and member responsibilities. At: -

3-12 August 22, 1990
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(~' a minimum, the committee (1) acts in an advisory capacity for
\ radiological safety, (2) reviews policies and criteria on safety

of SNM operations, (3) provides second echelon review.for nuclear

safety analysis, and (4) audits' work involving radioactive

. materials for conformance with and effectiveness of applicable ]
procedures and practices to ensure radiological and nuclear |

safety, including conformance with ALARA policy.
]

3.2.3 Methods for Occupational Exposure Protection
,

This section provides a discussion of the work activity control

program to be implemented for tne SVA Decommissioning Project.~ i

Further information on the equipment, techniques, and practices
to be used in meeting the strandards' for protection against

radiation of 10 CFR Part 20 including the program for

controlling radiation expobure and contamination, the respiratory
protection program, and the program for controlling the handling
and storage of1 radioactive materials, is provided in Section 3.3-~

\_/- of this Plan.
.

3.2.3.1 Work Activity Control Program

,

SVA decommissioning activities will be controlled through Work.
Authorizations (WA's) and Radiological Work Permits (RWPs). All'

activities which may involve exposure of workers to radiation and

which are of significant scope and/or duration must be performed
under a WA which has been approved in accordance with the
approval procedure detailed in Section 3.2.3.1.1 prior to'their

,

start._ RWP use and control is discussed in Section 3.2.3.1.2.

,

O
3-13 August 22, 1990
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(' 3.3.3.1.1 Work Authorisation (WA) Approval;

V-
'

The procedure for obtaining approval of a WA is shown
,

schematically in Figure 3.2-1 and is described below.

,

1) The individual responsible for the decommissioning work to

be performed (i.e., the " Principal Investigator") shall

prepare a WA request identifying the proposed work, the

quantity and form of radioactive materials involved, the
'

equipment to be used, individuals authorized to do the work,

and the app'ticable work procedures. The WA shall be

reviewed and approved in writing by the GA Decommissioning
Project Manager or his/her' designee (s), who auct assert that ,

all license and company criteria will be met and that

required procedures for radiological safety, criticality,

material accountability and control, and physical prote,ction ,

will-be followed. Also, he/she must assert that other

.

applicable safety related features of the work, such as

( ) potential for fire or explosion, etc., are adequately

considered and that suitable provisions have been

incorpocated. The approved WA and backup information shall

then be forwarded to Health Physics.

2) The. WA and appropriate safety-related information shall me

approved in writing by Health Physics, Nuclear Safety,
,

Nuclear Material Accountability, Industrial Safety, and

Licensing, safety, and Nuclear Compliance. In cdd3 tion, the

WA shall be sent (1) to Security for approval if physical

protection requirements for the area are to be modified, and

(2) to the CRSC for approval if the WA is for work involving

a new or revised nuclear safety analysis and involves a

quantity of SNM greater than 350 grams of U-235. Any
reviewer may seek outside expertise as deemed necessary.

3-14 August 22, 1990
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r~NL The evaluation of each request for WA approval shall include ;

but not be limited to the following determinations. Thes-

manager of the responsible compliance function, or his/her |
designee, shall determine:

i

o That the proposed work is witnin currently authorized

license limits j
:

o That radiological safety is properly assured. This 1

includes a review of operational methods to maintain

radiation maposures ALARA*

;

.

o That criticality safety has been reviewed and adequate

provisions are incorporated ),

|
-.

o That a new or revised nuclear safety analysis, if
,

applicable, has been separately verified by two j
independent parties. (Analysis of solid angles or() interaction requiros verification by a single

-independent party.)

o That proper material protection for SNM is per,vided

and that applicable limits and regulations are !

observed

o That an assessment of the effluents has been ,1erformed i

and that proper provisions for their control eNist

o That industrial safety practices and procedures have

been_ adequately considered
P

o That proper SNM accountability is provided
,

3) After the WA has been approved in writing, authorization

3 shall be deemed granted. Authorization may be contingent on
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r~') special conditions as required by the license or as deemed I

(m_/ necessary by the WA reviewers.

!

4) The Principal Investigator shall revise the operating

procedures as necessary to incorporate any special j
conditions imposed by the WA reviewers before beginning the |
authorized activity. The current version of the WA and the j

associated approved procedures shall be maintained in or

near the wor' ato j

I
)

5) All Decommist 1 Ang Project WAs will be reviewed and the

approvals updated annually.

I

3.2.3.1.2 Radiological Work Permit (RWP) |
|

|Personnel on Work Authorizations performing work in radiologi-

cally controlled areas will perform the work under the authoriza- 1

tion of a Radiological Work Permit (RWP) . 1
.,

NOTE: The only exception to this requirement is that in

accident or emergency conditions, personnel access to

controlled Areas shall be controlled as specified in

the Emergency Procedures, !

The RWP is also intended for authorization of employees or out-
side contractor or subcontractor personnel not on a WA who will
perform limited work in a controlle.d area, but whose exposure to
possible radiation or contamination is incidental to their

function (e.g., maintenance, facility modification, janitorial,

etc.)

An RWP for the task-specific work will be generated for the Unit

Work Instruction (UWI) that involves work with radioactive
materials or in contaminated areas. The function of the RWP is

to define radiological conditions and pe,r.ionnel protection

3-17 August 22, 1990
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- measures required to cerform the tasks specified in the UWI. The

O. RWP will be approved by the GA Health Pnysics Manager or his

designee, who will also make the determination if other GA

approvals such as Nuclear Safety are required.

All personnel working under an RWP will sign an RWP sigr-o.n

sheet, indicating that they understand the conditions and

requirements for the work.

The RWP shall be initiated by the individual responsible for the
I

work to be performed. The request for an RWP shall include the

specific work location, the time period during which the proposed

work will be performed, and a description of the work. Health

Physics will indicate the following on the RWP:
.

o Protective clothing to be worn

o Requirements for checking personnel and personnel I

() clothing for contamination

o Personnel monitoring requirements .

o conditions under which Health Physics is to be contacted

for specific actions

!
o Any special Health Physics instructions

'

3.2.4 Emergency Flanning and Procedures

The administrative and operating procedures in effect at GA and

the specific procedures to be used for SVA decommissioning are
designed to prevent the occurrence of accidents. However, the

possibility always exists that accidents or natural disasters may
occur, despite the most effective safeguards. Because of this

O
possibility and the presence of radioactive material, GA
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O maintains an NRC-approved Radiological Contingency Plari. The
r

plan establishes an organization capable of coping with !

emergencies. This organization will classi fy emergencies

according to their severity, define and assign responsibilities,

and clearly outline the most effective measures to mitigate the

consequences of an emergency to the employees and the public.

GA's emergency procedures will be placed in effect whenever an

emergency exists.
,

3.3 NEALTR PHYSICS PROGRAM

'

I
The Health Physics program to be implemented during the SVA I

decommissioning is described in this section.

3.3.1 Work Area Monitoring

Radiation and contamination surveys of areas shall be performed

as required by 10CFR20.201.

3.3.1.1 Radiation Surveys

.

Radiation surveys shall be conducted as appropriate, using
portable instruments.

3.3.1.2 contamination surveys !

Dwting equipmant disassembly, surveys will be performed 1

concurrently and documented daily. Surveys of other facility

areas will be performed weekly.
l

The-action levels-for fixed and removable contamination are
described in Table 3.3-1. ThyleVe'liij[ajQasedjdp6(;the
f( M Q mM Q3yjj y|[jy ya g e},2}pflR(i[[atQ y]ppi @ K 2${ W en a
level is exceeded, an investigation shall be made and appropriate
corrective action taken.
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f] Table 2.3-1

V CONTAMINATION ACTION LEVELS

Contamination
2(dt;m/100 cm 3 j

Fixei_ _ Removable
Ialeha beta aloha beta
i
1

200 M J

2,000 4'" T ?200"27000**
Unrestricted 1000 2500

4Restricted Areas * * *
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Determined by amount of external radiation likely to be*

received by personnel

** Excluding enclosed areas where respiratory protection use is
required and has been approved and the interior of glove
boxes, hoods and other equivalent enclosures

p 3.3.1.3 Air sampling

V
Air sampling results assist in confirming the adequacy of the

ventilation system. Air sampling equipment shall be maintained

and used where there is a potential for particulate airborne

radioactivity. At a minimum, this equipment shall consist of a

sampling head, filter, air volume flow measuring device, and

pump. The standard method of evaluating the air samples shall be
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of the air samplers with suitable collection filters shall be

coupled to a measuring device to determine the volume of air that

flows through the filter. The collection filters will be

evaluated for alpha, beta, and gamma activity as appropriate to

the operation. Samples shall be collected for each work shift,
1'

usually eight hours. Typically, the samples will be analyzed

within 24 hours. Samples collected on Fridays and holidays are

analyzed on the next regularly scheduled work day.
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Any one sample measuring 2 1 MPC shall be reported to the HP '

Manager, who will investigate and take appropriate corrective

action.

Where air sample data indicates airborne radioactivity exceeding

50% of the MPC in a specific area or location averaged over one

week, the results shall be investigated and appropriate correc-

tive action taken.

3.3.2 Personnel Monitoring

3.3.2.1 Dose Limits

The regulatory dose limits for occupational exposure are provided

in 10CFR20 and in State of California Radiation Control
Regulation (Title 17).

3.3.2.2 External Dosimetry

Film dosimeters or thermoluminescent dosimeters (TLD's) shall be
used to measure personnel external occupational radiation dose.

Dosimeters shall not be issued for a period longer than one

calendar quarter. Table 3.3-2 presents a summary of the typical

characteristics of such devices. Self-reading pocket ionization

chambers (dosimeters) may be used in addition to film dosimeters

or TLD's.

Decommissioning workers will be observed by a health physics
. technician to ensure that they properly frisk when leaving a

controlled area. Visitorn and intermittent workers will be

monitored by a health physics technician. Monitoring will
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('N include checking the hands, shoes, and clothing for possible >

5- contamination. '

TABLE 3.3-2

FILM BADGE AND TLD DOSE RANGES

DOSE RANGE ,

RADIATION TYPE IRQM TO ENERGY

Film Dosimeter '

'X-ray and gamma 10 mRems 40 Rems 4 kev to 20 kev
10 mRems 40 Rems 20 kev- 100 kev
10 mRems 750 Rams 100 kev-3 MeV

Beta 50 mRems 750 Rams Above 1 MeV

TLD Dosimeter

X-ray and gamma 10 mRems 105 Rems 10 kev and up '

5Beta 50 mRems 10 Rams 1 MeV and up

3.3.2.3 Internal Dosimetry

/ \ A bioassay program shall be conducted for decommissioning
workers. This program will be used where air sampling is
necessary for personnel protection. Urinalyses, as well as in-

vivo counting techniques will be used to determine the extent of

inhalation or ingestion of radioactive materials, if any.

Thorium lung counts shall be performed using a=Helgeson "Do-It-
, Yourself" whole body counter, 1 cated on the GA site. U-235 lung

counts shall be performed using a mobile counter from Helgeson
|- Scientific Services, Inc.

Uranium Bionssay Type & Frequency Criteria
|

An individual shall submit a urinalysis specimen prior to working
in controlled areas. The individual will undergo a U-235 lung

count on the first scheduled visit of the in-vivo measurement
equipment.

|

O
'
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~CN The minimum bioassay program for uranium (U-235) includes
semiannual lung counts and quarterly urinalyses.

,

'

other analysis types and frequencies shall be in accordance with

Tables 2 and 3 of NRC Regulatory Guide 8.11, dated June 1974 and

entitled " Applications of Bioassay for Uranium."

Interpretation of Uranium Bleassay Results (action levels and
,

actions)
,

i

Appropriate action based on bioassay results depends first upon :

the underlying purpose of the measurement.

Preparatory Evaluation

An investigation will be conducted if urinalysis reveals the !

presence of uranium in personnel prior to job assignment.

Exposure Control

When work is in progress and bioassay measurements are made
routinely, the results will be reviewed and action taken as<

follows:

,

o Urinalysis results which exceed 20% of the Maximum

Permissible Limit (MPL) will be reviewed and
investigated. Fo{Ui23%{in{a]u Qny ysmp1F [t M Maxif
M6. m" Psr_misiib,ls?L_is.iW, ass 6,Ee. sT93%7ehfid.hed7dreniba'.'? 7A .

.- - -- n--~ ~ - - - -<

iesbit"6f107625f@ s/ lit g is]Id631] { l{0%1MPI61f6fjj3%
k"Y.1'chy{pih(Um{]Appropriatecorrectiveactionwill
be taken as required. Additional measurements will be
obtained as required.

If the results of the urinalysis exceed the MPL and

are unexpected, work restrictions will be establishedx
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.

2

C. for affected individuals. Individual case studies .

>

;
'

will be performed.

;

o In-vivo "U-235 lung count" measurements exceeding 40%

of the Maximum Permissible Lung Burden (MPLB) will be

reviewed'and investigated. Appropriate 66p y6tijj
action will be taken. { 6 f j 9 3 { [s h { i h ti^i d j u M i y Q t,h ]

g]$j]pl{jiggMs]]

If.the result is >100% of the MPLB, work restrictions
|
!

will be established for affected individuals. Indi-

vidua case studies will be performed. Apg6pri|atj,
corrective action will be taken.

Thorium Lung counting
.

Individuals shall receive a thorium lung count prior to working

in controlled areas, semiannually thereafter, and at the end of -

! employment. ;

In-vivo " thorium lung count" measurements which exceed 40% of the

- Maximum Permissible Lung Burden (MPLB) will be reviewed and

investigated. Appropriate action will be taken. F6{hity(Ali
,

thy [iMigjlRLB]Mjl0[jil[@ppajj

If the result is >100% of the MPLB, work restrictions will be

established for affected individuals and individual case studies

will be performed. Contamination control and/or air sampling

capabilities will be reviewed and corrected,.if.necessary.

Intermittent workers will be added to a bioassay program appro-

priate to their exposure potential. The bioassay requirements

will be specified on the Radiological Work Permit. Internal '

'

monitoring will not be required for visitors.
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r'' 3.3.3 Environmental Monitoring

An environmental surveillance program has been established and

will be maintained to evaluate the effectiveness of the

radiological safety program and to provide information

facilitating timely corrective action, as needed.

.

The program includes sampling of (1) air, (2) water (including !

sewage), and (3) external gamma radiation measurements.

3.3.3.1 Air and Water sampling and Radiation Measurements

Air - Stack sampling

Atmospheric radioactive releases are controlled to maintain the
|

annual average activity at the property boundary as far below the |

Maximum Permissible Concentration -(MPC) for unrestricted areas
(as defined in 10CFR Part 20) as practicable. Continuouss

) evaluation of air sampling results shall be used to assess the
'

,

cumulative amount diccharged.

Effluents shall be continuously sampled if calculations indicate

| that concentration levels of SNM at the site boundary (averaged

| over a calendar quarter) are equal to or greater than 10% of the

| appropriate concentration listed in 10CFR20, Appendix B, Table

II.

An investigation will be conducted and appropriate action will'be

instituted if stack sample results indicate levels which on a

weekly basis exceed 25% of the MPC listed in 10CFR20, Appendix B,
Table I.
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/ Air - Environmental
i

Air will be sampled at no less than 15 locations on, adjacent to,
,

and near the GA site. The sampler filters will be changed and

analyzed for Jong-lived alpha and beta radioactivity on a weekly !

basis. The samples will also be composited ari gamma-scanned

monthly. The minimum detectable concentration for 7-day samples
3shall be no more than 0.025 pCi/m -

If the air sampling data indicates levels which on a quarterly

basis exceed 25% of the MPC listed in 10CFR20, Appendix B, Table

II, an investigation will be conducted and corrective action will'

be taken as required.

Water sampling

Influent tap waters will be sampled daily during the normal work

: week, composited, and analyzed for gross-alpha and gross-beta

concentrations on a weekly basis.

L Filtered liquids from effluent waste streams from SVA will be

! collected in holdup tanks / drums and will be sampled and analyzed

| for radioactivity content. If radioisotopic concentration levels

are in accordance with 10CFR20.303 criteria, the hold-up

tank / drum contents will be released to the metropolitan sewer

system. Contents of the hold-up tank / drum will be sparged for

sampling purposes and to facilitate its complete discharge. If

tne measured levels are above discharge limits, the liquid will

receive additional filtration and ion exchange treatment, as

needed, until its discharge to the sewer system is permissible.
'

The treatment residue will be solidified (see Section 2.1.10.2)
for disposal as radioactive waste. All discharges to the sewer

L system will be recorded.

3-27 August 22, 1990

_ _ - _ _ _ _ _ _ _ _ _ _ - - -. . -



. . - --

t

!

(~5 sewage sampling
V

Sewage will be continuously sampled, and an aliquot collected on

a daily basis during the normal work week will be evaluated for j
gross-alpha and gross-beta concentrations. Any aliquot '

indicating levels that exceed 25% of the applicable MPC (10CFR20
Appendix B, Table 1, Column 2) shall be investigated and

appropriate corrective action will be taken. |
?

Investigation - When the sample results indicate that the

level averaged over one calendar quarter exceeds 50% of the

MPC, an investigation shall be made to determine the

required corrective action. *

External Gamma Measurements

Film or thermoluminescent dosimeters (TLD's) will be used to
measure the integrated dosa at selected air sampling locations.

) The dosimeters are changed on a quarterly basis,

i 3.3.3.2 Location Criteria for Environmental Monitoring i

o The current sampling stations were established to

| accommodate HTGR fuel fabrication activities and will
:

continue to provide adequate coverage duringL
i

decommissioning operations. No additional stations are

| anticipated. Each sampling station was established with

| consideration for:

a. Type and quantity of material which may be

discharged to the environment '

b. Postulated mode of release
,
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-

.

(''N c. Characteristics of the local environment, including
\ ,) = >

local population distribution and land use

.d. Ability of the station to detect the release of

radioactive material from the facility =

o Sampling stations which present statistically

significant results above the average for the reference ,

site (which is two miles away from the GA site) will

remain in service. The deletion of any sampling station

will be documented. '

;

o Where construction or other activities require removal

of a sampling station, a new station with a new

identification will be established as close to the

Original location as practicable.

.

o Additional temporary sampling stations may be added. (- ;

( where suspect conditions indicate that they may be

needed. These new locations may be deleted if the
,

sampling results indicate no statistically significant

variation from the original sample stations.

'

3.3.4 Exposure and Contamination Control

,

3.3.4.1 Controlled Access

Access to restricted areas shall be controlled for purposes of

radiation safety. Posting of areas within a restricted area will

comply with 10CFR20,

3.3.4.2 Protective Clothing
1

l
: Personal protective clothing and equipment will be used to

L provide protection against airborne contamination, skin
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/~} absorption, body and/or clothing contamination, and sanitation |
\- ' and impact-hazards. This clothing and equipment shall be donned

at the access control location. Health Physics shall specify the

appropriate protective clothing and equipment for existing

circumstances. Selection will be based on the degree of hazard

presented by the contaminant (s) and the working conditions under

which exposure may occur. Table 3.3-3 lists the protective

clothing to be utilized for decommissioning operations.
.

In situations where the routine use of protective clothing may be

questionable, a hazards assessment will be performed to determine

the proper selection. .

TABLE 3.3-3

PROTECTIVE CLOTHING

Non-Manuald Manual in(2)
in Shoe Shoe Cover Manual in Manual in
Cover Area Area Air Hood Lunch Room

i,

Lab Coat - Clean (S) X
Lab Coat (S) X
Street Shoes (P) X 0
Street Clothing (P) X O,

Shoe Covers (S) X X X
Safety Glasses (S) X X X
Safety Shoes (S) X
Underwear (S) X X X
Socks-(S) X X X

' Coveralls (S) X
Hot Safety-shoes (S) X
2 pr. Coveralls (S) X
Hat /Sno9d (S)
Hard Hr.t (S) X X

'

P - Faployee Owned
S - supplied by Employer

|
0 - Optional

UCNos MahuslKehgin;sers,7superVlibraypersohrieljnotfdirectly
pe,rformingqbands-onjc23rationsf

(2M'TMasiaf7EcFifts",/tiech61biissElibbrers7Wo^rkinp~fdirectl Thith
equipme_hQ and ; hands-on; operations. ' '

~'" ~" ' " ' ~ " ' ~ ~

O
,
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i

,(m
wI The following will be considered: !

|

o care should be taken to ensure that the specified

clothing and equipment are compatible with other

specified protective equipment (e.g., respirators, etc.) ;

1

-

o No single combination of protective clothing and I

1
equipment is capable of protecting against all hazards. j

IProtective clothing and equipment should be used in

conjunction with other protective methods, if possible.

The use of protective clothing and equipment can itself I
l

create significant physical stress which must be

considered in order to select the right combination.

;

o clothing and equipment should be selectei to provide an

adequate level of protection for specific work '

assignments. Over-protection, as well as under-

( ) protection, can be hazardous and should be avoided.

Selection will be based on the following criteria:
:

- Permeation, degradation, penetration +

- Heat transfer characteristics / temperature effects
'

- Durability

- Flexibility

- Ease of decontamination
- Compatibility tfith other equipment !

- Duration of use
'

- Special conditions (fire, explosion, radiation)

.clo value (thermal insulation value)

| o Gloves may be an integral, attached, or a separate item
,

from other protective clothing.

1 .

()
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l'

o Safety boots protect feet from contact with chemicals,

O- compression, crushing, or puncture. Shoe covers protect

footwear from contamination and chemical damage.

o Safety helmets, hoods, and protective head coverings

protect the head from impact, chemical splashes, and

entanglement of hair in machinery or equipment.

Workers are responsible for properly wearing the clothing and

equipment assigned by Health Physics personnel for specific work
operations. The use of protective clothing and equipment will be

enforced by management.

Health physics and safety procedures, WAs, and RWPs will list the

protective clothing and equipment needed in a restricted work

area.

Health Physics is responsible for maintaining a protective

) clothing and equipment program that is in compliance with 1) U.S.
,

- Environmental Protection Agency (EPA), Standard 40CFR191.15,
" Individual Protection Requirement," and 2) U.S. Department of -

Labor, Occupational Health and Safety Administration (OSHA)
Standard, 29CFR1910, " Occupational Health and Safety Standards."

The requirements for training are described in Section 2.3.

Training shall be given in conjunction with site orientation and

the respiratory training program.

3.3.4.3 Ventilation Systems

~Ae SVA ventilation system will be maintained to confine

nazardous materials. When work is in progress, room ventilation

shall provide at least four air changes per hour.
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( - pp@hif[chycks]shfil]Es[psirfoy1iiedjanMressure differentia 1s
shall be maintained ts[ensiufe}that air flow is from zones of
lesser contamination potential to zones of greater contamination

potential.

Operations involving materials in a form which can become

airborne shall be carried out in enclosures or exhaust

ventilation systems having a face velocity of 150 linear feet per

minute over 90% of the opening. The enclosure or systems shall

be equipped with HEPA filters as appropriate'to the operation

being performed. Work shall be halted if the average face

velocity falls below 100 ft/ min.

Air flow' measurements for hoods, glove boxes, and inert gas boxes

shall be conducted monthly.

Room exhausts shall be filtered through HEPA filters. HEPA
.

filter systems shall have the following characteristics:
,

o Rated operational efficiency of 99.95% for particles of ,

0.3 micron size -

o Fire resistance

- Fire resistant - These filters will be made of fire

resistant material capable of withstanding the UL spot;

6test and capable of continuous operation at 150 F, or

- Fire proof - These filters shall be made of fireproof
I materials and capable of operation at temperatures

5above 150{.

o Differential pressure indicators or monitors as

I appropriate
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. pressure indicators or monitors shall be replaced when

the pressure drop across the filter ~ reaches 4 inches of *

water. 'Prefilters shall be changed when differential

pressure indicators indicate a reading greater than 0.9

inches of water.
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p
\ 3.3.4.4 Respiratory Protection

Respiratory protective equipment may be used when the airborne

concentration limits of 10CFR20.203 (d) (1) (ii) cannot be
practically achieved. Use of respiratory protective equipment is

conditional upon the following:

o The selected respiratory protective equipment will

provide a protection factor greater than the multiple by

which peak concentrations of radioactive materials are

expected to exceed the values specified in 10CFR20,

Appendix B, Table I, Column 1. The equipment is used to

ensure that the average concentration of radioactive

material inhaled during any period of uninterrupted use
in an airborne radioactivity area will not exceed the

values specified in 10CFR20, Appendix B, Table I,

Column 1.

( 3-34 August 22, 1990

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



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

(~T o Each respirator user is advised that he/she may leave the

N- area for relief from respirator use in the event of

equipment malfunction, physical or psychological

discomfort, procedural or communication failure,

significant deterioration of operating conditions, or any |

other condition that might cause reduction in the

protection afforded the wearer.

o A respiratory protection program will be maintained by

GA, and will include:

- Air sampling and other surveys sufficient to identify

the hazard, to evaluate individual exposure, and to
'

permit proper selection of the respiratory protective

equipment
,

- Procedures to ensure proper selection, supervision, and -

adequate training of personnel using such protective
- l equipment

- Procedures to ensure the proper fitting of respirators

and the testing of equipment for operability

- Procedures for maintenance to ensure full effectiveness
of respiratory protective equipment, including

issuance,' cleaning / decontamination, inspection, repair,
and. storage

- Implementation of written procedures for proper

control, issuance, use, and return of respiratory
protective equipment, including provisions for planned
limitations on duration of respirator use.
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v

- - 31oassays and other surveys, as appropriate, to

V evaluate individual exposures and to assess protection

actually provided

- Sufficient records to permit periodic evaluation of the

adequacy of the respiratory protection program

.

- Determination that an individual is physically able to

perform the work and to use the respiratory protective

equipment, made prior to work assignment. A physician

will determine what health and physical conditions are '

pertinent. The medical status of each user is to be

reviewed at least annually.

o The SVA Decommissioning Project will use equipment which
is listed under appropriate Approval Schedules in 30CFR11

of the U.U. Bureau of Mines-National Institute for
- Occupational Safety and Health and as set forth in

10CFR20 Appendix A.
i

o Where equipment of a particular type has not been

approved under the. schedules in 30CFR11, or where no

existing schedule for approval of certain equipment
exists, such equipment is not to be ured except as

' authorized by the Commission.

|

o Unless otherwise authorized by the Commission, GA will

!- not assign protection factors in excess of those <

L specified in 10CFR20 Appendix A when selecting and using
respiratory protective equipment.

Employees required to use respiratory protection will receive
,

special instructions and training in the proper use and care of

- the respiratory protective equipment. Health Physics will ensure,
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,

( - the compliance of the Respiratory Protection Program with

regulations identified above.

Istorage 4

Nondisposable apparel and equipment will be properly stored to

prevent damage or malfunction due to exposure to dust, moisture,

sunlight, damaging chemicals, extreme temperature, etc.

.

,

Quality Control

,

Defective protective clothing and equipment will be properly

disposed.

3.3.4.5 Radioactive Material' Control 1
i

!
1,

An inventory of all radioactive material in SVA shall be ;

maintained by Health Physics and/or Nuclear Material
Accountabilitv (NMA). Radioactive material will be stored in i

designated areas which are designed and posted as radioactive
material areas. .

3.3.5' Equipment for Radiation and contamination Surveys and - !

Personnel Monitoring

InstrJmentation for detection and measurement of radiation to be
provided is listed below:
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Portable survey meters .<ill be used to measure dose rate. I

|
Portable instrumentation shall be calibrated after repair and at

' least semiannually. The calibration will use sources with - ,

calibration data traceable to the National Institute of Standards

and Technology (NIST). An exception to the above is microR

meters, which will be calibrated annually. Effective meter
'

'

ranges Gre sheten in Table 3.3-4.

A daily calibration check will be conducted with the low-level

alpha beta counting systems an6 the gamma spectroscopy systent.- r

TkBr.E 3.3-4 r

PORTABLE METER DOSE RATE RANGE 8

Dose Rate Rance
Eniiation Tvoe From To Enerav

V
X-ray and gamma 0 5000 r/hr 6 kev to 3 MeV

Beta 0.5 mrad /hr 50 Rads /hr N/A-

- 3.3.6 Health Physics Records

Health P;1ysics will maintain a " Records and Reports" program
which complies with federal, state, and local requirements.
These. records include external and internal monitoring files,
training records, radiological histories of individuals,

-investigations of radiation incidents, radiological work permits,
and work authorizations.

4 :- 3.3.7 Health Physics Program Inspections and Audits

'
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L- p 3.3.7.1- Health Physics'and Nuclear Safety-Inspections and-

. Management Reviews

Health Physics and Nuclear Safety employees will perform-

inspections and reviews of decommissioning activitics. A Health

Physics inspection of the activities shall be made at least
'

quarterly by the Manager, Health Physics or qualified designee.

The Manager, Nuclear Safety or designee will perform criticality

safety inspections quarterly or as often as deemed necessary by

r the Manager, Nuclear Safety. These inspections may include the

scope of identified discrepancies, unusual events, corrective

actions, and review of operations involving any substantially new !

activity. Inspection results will be reported in writing to

project managemenc; to the Manager, Licensing, Safety and Nuclear

Compliance; to the Vice President of Human Resources; and to thei

l
,

Chairman of the Criticality and Radiation Safeguards-Committee

! (CRSC). The Manager, Licensing, Safety and Nuclear Compliance

| (or designee) will assure that necessary corrective actions are 3

Lq taken.

\Q
3.3.7.2 CRSC Audits

,

.

L CRSC will. conduct audits as necessary to ensure that work is

|- being done in compliance with approved plans and procedures.
Such audits will be reported in writing to the Project Manager,

to the' Manager of Licensing, Safety and Nuclear Compliance, and

to the Vice President of Human Resources. The Manager of[

Licensing, safety and Nuclear Comp 3'ance or designee will i

investigate problem areas and implement needed corrective action.

3.3.7.3 BNI Hea3th and Safety Services Reviews

BNI Health and Safety Services 3H&Sf maintains management
p oversight of all BNI operations from a health and safety
! standpoint. H&Sjwill conduct periodic inspections of health and
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Q safety program implementation on the SVA Decommissicung Project
\.) as discussed below:
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"3.4~-CONTRACTOR PERSONNEL - RADIATION PROTECTION POLICIES

SVA Decommissioning Project personnel and subcontractor personnel
,

Iwi',1 operate within the policies of the GA ALARA and health-

physics programs. This requirement is designed to ensure that

project and subcontract personnel receive the full benefit of the

programs described in Sections 3.2 and 3.3. Ar. additional

advantage of this approach is that project radiation protection

activities and subsequent dccumentation a*ee administered by a
single organization.

GA will provide the BNI Oak Ridge Exposure Records Management,

Unit (ORER-MU) copies of all worker medical examination records,
physicitan statements, bioassay results, quarterly exposure data

and-end-of Jab exposure data. Reports regarding unusual

radiological occurrences (e.g., personnel contamination, airborne

contamination uptake) will be forwarded to both the GA and BNI

managers of-health and safety. Descriptions of actions taken will,

. p_,

-(}| be included to preclude recurrence of the problem. These actions

will ensure that project and subcontract personnel receive

adequate radiation protection.
-

.

3.5 RADIOACTIVE WASTE MANAGEMENT '

3.5.1- Estimate of Radioactive Wasta Volume

A major consideration in planning the decommissioning waste
handling program is the volume of radioactive waste requiring
processing and disposal. Consequently, an accurate radioactive

waste volume estimate by waste type and by physical and|

radiological characteristics is important to the planning

activity. This section provides that estimate. A summary of the

radioactive waste volume associated with the decommissioning
project is provided by the following taole.

i
'
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- TABLE 3.5-1
,

- RADIOACTIVE WASTE VOLUME ESTIMATE -j

l

Descriction Volume (cu.ft.) 1

- Radioactive Material (Total) 86,000

Radioactive Waste (After Processing) 23,000 i

Packaged Radioactive Waste (Burial) 32,000

"

!

~!
1These quantities take into account the volume reduction and- i

solidification activities described.in Section 2.1.10 of this .

' plan. . Waste types and the anticipated volumes of each,

radionuclide activity, and package details are discussed in
'

: s'absequent sections of the plan.

|

-3.5.2 Waste Type f
i

-3.5.2.1 Projection of Waste Types - Solids

Planning a waste control program. requires knowledge of the types
of wastes that will be present,- the mass / volume inventory of the

waste that exists (and that which will be generated by the

decommissioning activities), suitable methods-for processing and' '

packaging of both solid and. liquid waste materials, and the j
appropriate disposal methods for each waste typ<. Waste material

will'be either of two types: radioactive or ntnradioactive. The
emphasis in this section is placed on '.he radioactive materials

.since they present significant handling, packaging, and shipping
problems.

Radioactive waste material results from the deposition of

radioactive contaminants in or on the surfaces of facility

components, materials, or structures. Examples of facility

components and, materials that are or may become contaminated'

3&g6 August 22, 1990
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- o Filter media, such as HEPA filter cartridges
,

I

o Ventilation / electrical duct work
~

.

o Surfaces of building and structures

!

o _ Surfaces of concrete walls or slabs-(potentially up to |
several inches in depth) i

o Soils>

,

o Miscellaneous items such as rags, plastic sheeting, and
clothing i

Operationally accumulated waste and waste-generated during
decommissioning must be disposed of as part of the ;

decommissioning effort. Operationally. accumulated wastes are-

those that have accumulated during operation or are otherwise

) present'at the-time of final shutdown. Wastes generated during

' decommissioning include those generated during. decontamination of
equipment and structures, as well as those resulting from the-i

dismantling and cutting of equipment and the demolition.of

structures.
!

Decontamination of the floors, walls, and other surfaces within

the facility will be accomplished using standard techniques such
as washing with solutions and/or physical removal.of surface

layers. Structural surface decontamination can generate a

significant amount of waste that'must be processed for disposal.
The equipment in the various systems has been contaminated during
the operation of the facility. This equipment either will be

decontaminated and disposed of as nonradioactive waste or volume-

reduced, packaged, and' disposed of as radioactive waste. In

general, this equipment will include a heat exchanger; filter

(
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f"" 1 vessels; tanks; radwaste system components; and various pumps,

YK ' valves, piping,_ electrical conduits, and structural _ materials. *

An estimate of the various waste volumes associated with the
facility and equipment within the facility is: ,

(e

3o Concrete, Coricrete Block (shredded, fluffed) 6000 ft -)

,

o Stud and Plaster (shredded) 4000 ft3
'

,

o aisc. (tile, floor, wall, glass, etc.) 1500 ft3

o Ceiling 500 ft3

3o Shredded equipment (50%-of equip. vol) 5000 ft '

3o Non-shredded-equipment (50%.of equip. vol) 5000 ft

e4 . '

3 _f - 3.5.2.2 Projection of Waste Types - Liquids

Radioactive liquids: will be disposed of as solidified or absorbed

- wastes.- The volume of this waste will be small and is included

in Table 3.5-1 under Radioactive Waste (after processing). )

3.5.3 Estimate of Nuclide Activity Concentrations

Earlier sections of this plan have identified the radionuclides

to be disposed of as U-238 and U-235, and thorium and its

daughters. Concentrations of the radionuclides range from

. background levels of around 1-2 pCi/g for thorium and its

daughters, and U-238 and 0.5-1 pCi/g for U-235 to maximum levels

of'600 pCi/g for thorium and its daughters, 25 pCi/g for U-238,

and 15 pCi/g for U-235. Radionuclide concentrations in the waste
are expected to remain within this range. Radioactive waste

| packages will be surveyed and/or sampled to determine their
|.

-
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radionuclide content an'd total package activities as they are |
O.' prepared for shipment and disposal. Appendix A provides !j

'

radionuclide concentration data in more detail, i
!

3.5.4. Waste Packaging.
!

3.5.4.1 Package Types

i,

-The. selected package types for project radioactive waste shipment -|

and disposal are identiried below.

o Strong tight metal drums .

o Strong tight metal or wooden boxes

i. .
. .

o self-contained package, described as a radioactive item |

whose geometry and materials permit it to be sealed and p-

its exterior surfaces to be decontaminated, so that it I
() forms its own " strong, tight container"

i

3.5.4.2 Waste Loading. Procedures.(Packaging)

Radioactive waste. generated during the. decommissioning process i

will 'be . packaged .for disposal in accordance with: packaging |

criteria and procedures established'by GA and the disposal

facility. Applicable administrative, engineering, safety and

health physics, and operations procedures will be utilized to

ensure proper waste packaging.

Nonradioactive waste will be prepared for transport and-disposal

as required by local and state regulations, as well as any,

requirements from the receiving landfill.

O ag3p. August 22, 1990

. .



I

I
i
!

I
'

!

'

2 3.5.4.3 observation of Waste Loading

i

To prevent the inclusion of hazardous materials in radioactive |
lwaste packages, vaste package loading shall be witnessed by a GA

employee who is knowledgeable about the past operation of the SVA

facility. This observer will be trained to recognize hazardous

materials which have been used in the facility (see Section

3.1.2) and.which may have been overlooked during SVA |
decommissioning. This precaution is necesE f 'o prevent the.

:

generation of mixed waste.
'

observers will document their acceptance of each container to

certify that the waste packages do not contain mixed waste (see

Section 3.5.6.2).

3.5.5 on-site Waste storage

<

O1
Packaged radioactive waste will be stagad in designated

- controlled areas. T rly in the decommissioning schedule,.these

areas will be cleared and modified as required to accommodate
"

such storage. Measures will be implemented in these areas to

control the spread of contamination, limit radiation levels, and

prevent unauthorized access, unauthorized material removal, '

tampering, and' weather damage.

3.5.6 Waste shipping

3.5.6.1 Transportation

Radioactive waste will be transported to an authorized

radioactive waste disposal site in accordance with DOT (49CFR),
NRC (10CFR), end EPA-(40CFR) regulations and the requirements of
the waste disposal site and its host state. It is anticipated

335,0 August 22, 1990
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g (^'y that radioactive waste will be transported by truck in exclusive-

;\ 7 use vehicles. 1

3.5.6.2. Waste certification

GA is required to certify that waste shipped to a radioactive
Iwaste disposal site meets the waste acceptance criteria. The GA

certification official (or designee) shall affix his/her

signature to a certification label on each waste package, thereby

certifying that the waste package is in compliance with disposal
'

site requirements. The Certification Official and an alternate

will be specified by name to the disposal site. ;

The Certification Official or his/her alternate shall also sign a-

statement, to be included with the shipping papers for each waste

shipment, certifying that the shipment meets disposal site

requirements. This statement also certifies that the nuclide

content of each waste container is as listed on the shipping

i manifest.

The Certification official will use.the documentation generated- i

by the waste package loading observers (see section 3.5.4.3) and

the waste shipment checklists (see section 3.5.7.2) as the bases
,

for certifying that waste packages-and waste shipments meet

disposal site requirements. !.

3.5.6.3 Waste Shipment Documentation

GA will complete the necessary waste shipment documentation for

each container on each shipment and will have the responsibility

for their completeness and accuracy of the information provided.

The documentation will include:

335{ August 22, 1990
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'r^O o GA Shipping Order
i h

_

ys

o Bill of Lading
i

o DOE and NRC Nuclear Material Transaction Report

o GA Radioactive Material / Removal Record
,. ,

o Shipper Instructions to the Carrier -

o Other documentation as required by the radioactive

. disposal site

'This documentation will include the nuclide content of each
package in the shipment and the total' weight and volume of the

shipment. The instructions to the carrier will< include' emergency
instructions and instructions-for maintenance of the exclusive
use status of the vehicles.

3.5.6.4 ~ Waste Shipment Notification

GA will provide advance notification of' radioactive waste

- shipments in accordance with the requirements of the radioactive

dinposal. site to which the shipment will be made.

3.5.6.5 Notification to State Governora

Per 10CFR71.47, advance notification to state. governors or their

designees.is required for a radioactive waste shipment only if a

waste package contains more than a Type A quantity of radioactive

material or.if the fissile material exemption in 10CFR71.53 is

exceeded.

(9,52| August 22, 1990;
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/"'t 3.5.6 6 Realth Physics Survey (Waste Shipment).
. j-

Health Physics will perform surveys to establish that exposure-
1

rates and/or contamination levels for waste packages and

transport vehicles are within the limits of 49CFR Sections

173.441 and 173.443, respectively. Health Physics also will

complet+ f4e Health Physics section of GA's Form-558 " Radioactive

Material Removal Record" and will verify that the radiation

readings on'the packages are' consistent =with the listed contents. t

The Health Physics surveys required for waste shipments will be

performed in accordance with existing written and approved GA
' Health Physics procedures, described briefly below.

3.5.6.6.1 Packages
,

A Health Physics technician will conduct radiation and

contamination surveys of each package scheduled for shipment and
' will~ record the-results on the package. The maximum radiations

and contamination levels shall not exceed the following:
.

o 1000 millirem per hour at any point on the external

surface of the package

o Contaminant dom /cm dom /100 cm22

Beta / gamma-emitting 22 2200

radionuclides; all radio-

nuclides with half-lives

less than 10 days; natural

uranium, natural thorium;

uranium-235; uranium-238;

L thorium-232; thorium-228 and

thorium-230 when contained
|~ in ores or physical

e' concentrates

3j[53' August 22, 1990
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j/~'h All other alpha-emitting- 2.2 220 |
! radionuclides--

1

Health Physics will also verify that the indicated radiation

' level.of the package is consistent with;the' listed' radionuclides |
and quantities. Inconsistencies will be investigated and j
resolved-prior to release of the package for shipment.

]

l

3.5.6.6.2 Trailer / Trucks

Before the transport vehicle is loaded, a Health Physics

technician will survey the vehicle to ensure that no

contamination is present and will record the results in: !

accordance with approved procedures, j
1

!

After loading the vehicle and completing and verifying the

shi?oing, documents, a Health Physics technician will conduct a.

vehicle . radiation survey and complete GA's " Transport Vehicle

Survey Fcnnn. " All vehicles transporting radioactive waste from

SVA will be consigned as exclusive-use (sole use) vehicles.

Radiation measurements will be entered on GA's Form GA-558 and.
shall not exceed the following: -

9

o 200 millirem per hour at any point on the external

surface of the vehicle

o 10 millirem per hour at any point 2 meters (6.6 feet)

from any surface of the vehicle '

o 2 millirem per hour in any normally occupied position in

the vehicle (" sleeper" portion of the truck cab shall be

considered normally occupied).

The transport driver will get final clearance from Health

) Physics. Checkout includes monitoring the driver, as required,
(''/N-

3y54 August 22,.1990
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and a wipe survey of the loaded vehicle. The wipe survey will

include two' wipes on'each of-the' side surfaces, the back door,

and the floor inside doors. Results will be documented on the- l.

" Transport Vehicle Survey Form." The contamination-levels must

be at normal background levels. If contamination lovels exceed
.

background, the vehicle must be decontaminated. |
!

A checklist.will be completed to document that required Health

Physics tasks have~been performed and that radiation and

contamination surveys for each package and for the vehicle meet
,

regulatory requirements.

3.5.7 Quality Control (Radioactive Waste)
|

In accordance with GA's procedures for waste packaging and
;

transportation, GA Quality Control shall perform and/or witness !

inspections and measurements on radioactive waste packages'and !

O
radioactive waste shipments to ensure compliance with DOT (Title
49CPR, Parts 171 through 177), and disposal site requirements.

3.5.7.1 Inspections -

|

2

GA Quality control shall perform and document-the'following-
.

inspections, measurements, or verifications in support of

radioactive waste disposal activities:
i

o . Inspect shipping containers prior to loading. The
inspection shall verify that the containers are strong

and tight (i.~., have no holes or cracks through which

material can escape; If a container has been stored

outside, the inspection shall' verify that the container.

contains no water.

,

o Witness loading of waste containers to preclude inclusion
- of hazardous materials (to be performed by GA QC or other

.

3}{55 August 22, 1990
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i

('^ GA' personnel having plant knowledge, in accordance w'thi ;
,

>~- Section 3.5.4.3).

o Survey ducts for U-235 content.
4

o' Inspect all waste packages to verify that the shipping i

containers have not been damaged during' loading and that
they have been properly sealed to prevent the escape.of-

any. material. I

t

o verify that waste packages are marked / labeled in

accordance with disposal site requirements. ]
4

o verify that radiation and contamination surveys of waste

packages and transport vehicles are performed in |
1

accordance with procedural requirements.

i

- o Verify that the measured external dose rates and'
i N_j ' . contamination levels are.within the applicable limits of

49'CFR Sections 173.441 and 173.443, respectively (see
Section 3.5.6.6). U

o Witness loading of. waste packages'onto the transport
vehicle to verify the identity of each waste package '

against the shipping manifest and to verify that the

packages are adequately braced and that thefgross weight '

and U-235 limitations for the shipment are not exceeded. .

.

o Witness tamper sealing of the transport vehicle and
verify vehicle placarding.

3.5.7.2 QA Checklists

A checklist will be used to ensure that packaging and shipment of '

. radioactive waste is accomplished in accordance with approved

3556 August 22, 1990
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procedures. The checklist will identify required activities and-

V ' the organization (s) responsible'for each activity. It will

include a location for sign-off for each activity by the
'

responsible organization (s). Before a radioactive waste shipment |
can leave the site, the checklist'for that shipment must be

reviewed for completeness and signed off by both GA Quality I

Assurance and the authorized Waste Certification Official or i

his/her designee (see Section 3.5.6.2).

Figure 3.5-1 shows a typical checklist used by GA for radioactive

- waste shipments to a commercial radioactive waste disposal site.

A similar checklist, tailored to the requirements of the

particular disposal site, will be used for SVA Decommissioning

Project waste shipments.

3.5.7.3 Records J

,6 Records-documenting conformance of radioactive waste' shipments
p with DOT'and disposal site waste certification requirements shall

be specified,' prepared, and maintained.- These records will

| include but not.be limited to:
| !

o Radiation and contamination survey records
|

,

o U-235 measurement records
,

o Waste Shipment checklists :I

o Documentation identified in Section 3.5.6.3

>

The organization responsible for retention'of records and for'

.se ecting the method (e.g., hard copy, microfilm, etc.) andl

duration of record retention will be specified in the GA Quality

- Assurance Program Document (QAPD) for the SVA Decommissioning
Project (see Section 7.2).

3}57; August 22, 1990
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SHIPMENT NO SHIPMENT DATE

l.
; arnes HWPF IF W IRIA M7ICMIPLITER EmALS
! 1. OETERMINE CONTAINERS TO BE SHIPPED .

| 2. INSPECTION OF OPEN CONTAINERS .

3. CAULK 40 SEAL CONTAINERS
'

.

4. INSPECTION OF CAULKED AND SEALED CONTAINERS .

5. CONTAlNERS MARKED AN'0' LABELED .

6. INSPECTION OF CONTAINER LABELS .

7. COMPLETE MANIFEST .

8. CHECK CONTAINER AGAINST MANIFEST .

9. SURVEY AND WIPE CONTAINERS
'

.

10 MONITOR SURVEY & WIPING OF CONTAINERS
)

.

11 RECORD SURVEY RESULTS ON EACH CONTAINER - 4

12 MONITOR AECORDING OF RESULTS |.

13 VERIFY RESULTS (CONSISTENT WITH LISTED RESULTS). .

14 MONITOR VERIFICATION OF RESULTS .

15. RECORD RESULTS OF SURVEY FROM CONTAINER TO MANIFEST .

16. SURVEYING OOCUMENTS COMPLETE |.

17. REVIEW OF APPLICABLE DOCUMENTJ .

18. 00E/NRC FORM 741 & OTHER DOCUMENTS COMPLETE .

19. GA.211 SHIPPING CONTROL FORWARDED TO SHIPPING .

20. SURVEY EMPTY TRANSPORT VEHICLE .

21. MONITOR SURVEY OF EMPTY TRANSPORT VEHICLE .

92. LOAD TRANSPORT VEHICLE .

23. MONITOR LOADING OF TRANSPORT VEHICLE .

24. CHECK CONTAINERS AGAINST THE MANIFEST .

25. SURVEY LOADED TRANSPORT VEHICLE =

26 MONITOR SURVEY OF LOADED TRANSPORT VEHICLE .

27. TAMPER SAFE SEAL TRANSPORT VEHICLE (IF APPLICABLE) .

28. CHECX TAMPER SAFE SEAL .

29 PLACARD TRANSFER VEHICLE .

30. CHECK PLACARDING .

31. 08TAIN ORIVER SIGNATURE ON APPLICABLE DOCUMENTS .

32. APPLICABLE SHIPPING 000UMENTS TO ORIVER .

33 LAND BURIAL SITE NOTIFIED BY TELEPHONE *

34 SHIPDfNG OOCUMENTS MAILED TO LAND BURIAL SITE *

35, APPLICABLE SHIPPING DOCUMENTS FORWARDED TO NMA FOR *

RETENTION

9

CERTIFICATION OFFICIAL QUAUTY ASSURANCE

DATE DATE

_

Figure 3.51
RADIDACTIVE WASTE SHIPMENT CHECKUST.

unea r
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,"E ' 3. 5 ' 8 Nonradioactive Waste Disposal>
.

a !.

'; .'-

~

Decommissioning will also. involve the. handling and disposition of#

solid and liquid waste materials that are nonradioactive.
3
'

Nonradioactive solid waste materials are expected to include:

o System piping-and components (pumps, valves, tanks, and
heat exchanger)

<

o Ductwork and associated equipment

o. Cable trays and associated wiring

o ' Electrical equipment.(motors, generators, switc'hboards,
and panels)

e

o Building and structure materials (concrete, beams,

columns, and siding) '}~s

\~sf ,

The wastes described above include (1)iwastes which were never 4
contaminated and,-(2) contaminated wastes that have been a

decontaminated to meet release criteria.
1

3.5.8.1 Release Criteria

The criteria for release of equipment (e.g., system piping and
components, ductwork and associated equipment, motors, ,

. generators, etc.) and structural debris (e.g., concrete, beams,-

columns, siding) to landfill disposal as nonradioactive or

industrial waste shall be the same as the criteria specified in

Section 4.2.1 for release of facilities and equipment to
,

unrestricted use (see Tables 4.2-1 and 4.2-2).

t

335% August 22, 1990
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3.5.a.2 Release Procedure
(} |

|

All equipment and structural debris will be subjected to at least
s

-

The initial surveys
!

two radiation and contamination surveys.

will be performed at the work station if the area is sufficiently

clean and free from-background radiation, or within a designated i

' ' -'

area having relatively low background. These surveys will permit
-

I

'

designation of items as either radioactive or-nonradioactive

waste, depending on whether or not they meet the criteria for j
+

re' ease as nonradioactive waste. All survey results will be-

documented on the appropriate Health Physics survey form (s).

.

Items designated as nonradioactive waste will be moved to an on-

site storage area restricted to nonradioactive waste (see Section

3.5.8.3), in accordance with procedures to preclude the

possibility of contamination.

Final contamination and radiation surveys will be performed on

O- waste items at the on-site storage area to verify that they meet
*

the criteria for release as nonradioactive waste. The results

will be recorded on the appropriate Health Physics survey
form (s). These surveys will be witnessed by a GA QA/QC
representative who will be responsible for verifying that the

survey'is performed-in accordance with the applicable Health
Physics procedure (s) and that the survey results demonstrate
compliance with the release criteria. Upon verification of the

surveys and survey results, the QA/QC representative will sign

the survey form (s).

Upon completion and QA/QC verification of the final surveys,
nonradioactive nonstructural wastes may be immediately
transported for landfill disposal.

Nonradioactive wastes whose source of origin is the structure of

the SVA facility (e.g., concrete floors, walls, etc.) will be
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,' disposed of'by a different procedure. Following QA/QC''
~

\^ verification of the final survey, GA will notify NRC Region V a j< ~

minimum of 30. days in advance of the scheduled disposal date.

The NRC will (1) check / survey the waste within the 30 day period

and authorize-disposal, (2) waive its verification survey _and

authorize disposal, or (3) take no action during the period

(considered to be disposal authorization).- Upon receipt of NRC

disposal authorization, the nonradioactive waste will be >

transported for landfill disposal.
,

3.5.8.3 on-site storage

on-site storage of industrial waste awaiting disposal will be

controlled and documented. Section 3.5.8.4 describss the

necessary disposal records. Storage locations will be

identified, with controlled access.to prevent items not inspected

-and/or not surveyed from being placed in the area. Each waste

storage location may be surrounded by a berm or curb to controlyg s _
(m,) runoff of rain or spilled liquids. This control ensures

environmental protection-while the materials await final survey-

and shipment. Other protective measures may become necessary and

will be implemented as appropriate. Because. items placed-in on-

site storage will have been surveyed and documented as

nonradioactive per the criteria defined below, no potential for

radioactive contamination of the storage area is expected.

3.5.8.4 Records

Records describing items disposed of as nonradioactive' waste will

be kept. The records will contain item descriptions, survey data

sheets, comparisons to release criteria, and copies of release

certification as required. This information may consist of one
'

or more forms designed for collecting the required data. The
nonradioactive waste disposal record will also contain forms

.-
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( relevant to the final disposition of the waste, (e.g., shipping
.

\ notice, waybill, and disposal site receipt form).

3.5.8.5 Transportation
i
.

Nonradioactive waste will be transported to the landfill disposal

site by a commercial waste contractor. The waste transporter

"will-be required to indicate in writing that all nonradioactive
,

wastes shipped from the site have been properly delivered-to an
'

authorized' disposal facility.

3.6 INDUSTRIAL SAFETY

BNI will'be responsible for industrial safety and will implement

its industrial safety program. Hazardous Work Permits for
decommissioning activities will be issued by BNI as necessary.

GA's industrial safety group will oversee the BNI program to

V verify that it is effective and meets all regulatory

GA s wov._i_,teiof 7t . ,iB_NI, mind,u_st_. i. ,lw..,fety. 7 r.o-...-.. gram7n .s . . - .

requirements. e.,_rs he r _a esa. ~ upa
- . . -n n~ n- -

. ,- i4w~ y,t. ,M a_,t u .w.y,.wsri<l.le nc u ahver fis
sss.m._v.w.+m.i_v w l_mdowwcew. ir

w .ve m %.

e-a.>,_ val _av~m wioni o f7<new s equ_ivw..mvue , pw,vp. ment.s.and
7 www omee, vm.s susom

anJo uat
-

cat onsw
.- ~ . a - . n . - - - -m -----

newsactiw,si,ti,e..%w
, ,...w

v -. syforfyw st. -wpo ent.simlv.,,-wa wsaf.
. wm

.w.%hw%
w

dsswh mwb,eewwwsm,. formedmd.
w .~ v m

p a _zar s; nst ns er- -.- - ~ ~p- - - _ a_-_na---__. -

_C6hb_si_n^iH. E6Ws.?sa_di_ss_ssdii'H7th_WisVs_15_Ef_i'6WT_ii_11Ei_'hdin'ds7f1Es._- ~% _ . . _ ---

. 'F6t_ss_ti'66?.w.dh_ styl _iEs_sfsf #E_sWs11?i_ssYp_f6V_i_si_BEa_7f6_E_EbH._til_hMTih a .. ..s.

i~c,,ml:.lso p.t..h l
,,ms.

l,m . .
a.- _ m ~._-

v.s.m .df.
>

m e n t ,4 a_ n. m _lw .- - e sos. s tof4. w.m~is.l.yi_ty_g s_ss, - ,.wi,c,.w.-,.er_v _e_s_i
- v - ,,,w

Typ _a _y,n _esev_a u_ati_on.-_u_t _
- , .yyb-ssw.wvw tww f.sythwg,.%eseiw om,wv.ww.

. . . . -
su-
wilh etpar so s---_rev ew e a_ndwww,,w.ssmww.y w l9.yw.v.v.wm.w.w.wwef ora.ww,.w.d. w,- ..s -p _r o c,_e _ u.. _r e s -

wwuwog g a p p r o v a m.p r.o _c e _s s m
.

n- -- - ... .- a.-... s-

e
r.w w

s w o r _ 2 a, u. or,. zaa nd.aps ,w wv.k,y,ww.wt,.n. hy s.w.,ie.w.wtsi,.vw.w,.w pu.eons;wh i ....h..p iw.wgy.w.sw,d. -wwwtw wd W. h.w.e,yv.veww wv w.siw.m..,pf.~ m..n _repa _r n,gs.u.n w...forethw.s
w

c v sr. con _uc e ensp
. v, . . , ~ , , -n-~ +- . n. , -. +.-~s.n.-

_u s e N.o t ,"...-.+.. y - . .i...w.n. t,w .-. g .. n ... n , t,i.~...i t_..i e ,s g T h,,i s s..n. ~ t r. _o.,,l, 7 ,r o e.. ,i s.

n

wwa _ewiequ_ P.m_en cort,n_ewsa _cn ..~. v ~ con ep_ c .ssa_ _ c.nm m e .e

d_~t,. mil,ed.. miww ec., tion ~s,G2y17.114 andgd. 9. 2,_9. . m._My -
m

.- e a _ +t nis
.

. e . .e wm

. 3 to_m lws ,,.,sle sw.s.ghw stp__an a.
x-s -_s-_. o-- ., -

.

3.6.1 Hasardous Work Permits (HWP)

BNOshdT5i4bE.dnfrs.6tbr@~efs_6hhs_17W1117f..s. Vniss $sE5Fds"inV61VedEin. ~ - e m
.s s ,d s.y.

.- a + , ~ , , . , ..c ,. . - , -_ . , . . . ,
t,hw,wvl,a...x w o r k_y., .,.. . . ., , . . . .. ..in... .operat on. ,n. p., vit. h. g

w,g . . . . v . . ..,m,.#.

~p.-,wis eci,fi,.,-q., .t,
-v s

c r a t. .u t,i ,o,s... ,t _ov.frrecent-
en n t. . . .

...y ....yerp n,ne.~ s w.. ~
. ~ ~ - ~

3-62 August 22, 1990

s

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



!
!
i
i

.i_iis._h^it_~6Fi_~n~gT_F_ss_ulY._sFf_s_sp_i~fE_E_6'f9?p_F.E_E_s5_Ei_BHj_ ifs _sarsp_s"6._1sY.._iss_e. . m ,

.,y we -!m,,

fety,re,, im,emt9 ,A.,-op, ten,. i~a.aE.x,fo-,r%dhasa-ww.ds
s -

r e r,.~ i~,m, nb,,e ; die, . ..,.~.~ d,m. pmen e ny po . _t . =.sa qu o w scusse
~u-~ ---_

9_1thlt.hETW6fk~T6f_sW7Es_f6t.~w. hs.pv ehtiET._thiY'W6fMTEEss. .4.&_Q7),CE,p Wg..,i.N~~XtYs
eit r '

,- m.- n m n-
. -,c..p.4..

~~ .(epg.t.h,%.s m _ii.,.sp,p6s_t wi,lSigysagr WNC , wAespd,. say.m 'ix,)m, rep.t.h_-6,.-c,pg.>d. ., )lfl_10*+4r. o ,.yw.).d. i,n-,ehaf 6.s/e s_a_, Ym e_a___e_ss_ur_e,_v ew..,tgin_i;m-m+rges.'
iv n 4 aoccure ur ngsum7m_ tr__a-.-__- a . ._-

BMI'and/or subcontractor personnel will obtain hazardous work

permits (HWP) prior to work activities which could result in. j
.

-serious. injury, illness, or death. Hazardous work could be a

result of the following:

o Chemical exposure

o oxygen deficiency

o Extreme temperatures !
!

- o Excessive noise
'

o Biological hazards

,E_lec_tri_ cal.,ha_zardsom Gem _ _ , - _ -
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3.6.2 Hasardous Materials Exposure

GA, BNI, and subcontractor personnel will adhere to the BNI

Hazard Communication Program. The program will ensure that

appropriate measures are taken to inform and protect those

employees who work with hazardous materials. The Hazard

Communication Program will include the following:
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i

(''Y o : Employee'Information - GA, BNI, and subcontractor $

d' ! personnel _will be provided with information regarding. I

potential exposure in the workplace. Haterial safety ;

data sheets (MSDS) will be provided for detailed safety '

and health information.

o Employee Training - GA, BNI, and subcontractor personnel

will be-trained to recognize and understand the potential !

hazards to~ safety'and health associated with the work to

be performed,

o' Hazardous Material Inventory - An accurate, up-to-date j

inventory will be maintained for hazardous materials

utilized in the performance of the work.

o Warning Labels - Warning labels will meet commercial ;

standards. If warning labels are missing or illegible,

es. -personnel will not utilize the material until adequate

l \_s/ - information is obtained. J

3.6.3 Nonradiological-' Monitoring - Ambient Air,.Liqpid Waste -

Personnel and area monitoring programs will be devised to ensure
;

the identification of areas and work activities for which !

| engineered controls and/or respiratory protection are required.

| Monitoring will be conducted to confirm that levels of-

protection, provided by the respiratory protection program and by
'

engineered controls, are adequate to protect the worker, the

environment, and the public.

Respiratory protection shall be mandatory for tasks involving
L potential for airborne exposure (s) (e.g., working in areas

corAaining asbestos, working where dust contamination cannot be

controlled, etc.). D.irect-reading measurements will be

supplemented by analysis of breathing zone samples by a method

| 3-64 August 22, 1990

|

1
|1 --

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _



-_ _ _ _ _ - - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - . _ _ _ _ _ _ - _ _ - _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

l
m.

appru ed by the National Institute of Occupational Safety and

Health (NIOSH).. j

Monitoring may include assessments of airborne contaminants in
3

work areas and at area boundaries. Swipe and grab samples may be

collected to identify contamination on surfaces and-equipment.

Properly calibrated, and controlled equipment adequate to meet i

monitoring needs shall be available. . Depending on the operation, ;

surveyr will be performad as required to determine the following: I

i

Airborne concentrations of e emical or biologicalo
;

materials

.

o Combustible / explosive gas / vapor levels

o Toxic gas levels

o oxygen levels

o Noise levels
.

o Fersonnel contamination potential

o Surface contamination in work areas

o Contamination of personnel protective apparel and

equipment

o Suitability of equipment and material for release to

unrestricted areas

3, Y7PI'"$s..IntB ES. AFETY,Fu wu --~ - ~

8hE5)hkNIbEE[NIhkIkkNkkh.tyhtfill[(flyE/hE55E|d51[]liin's
ppyt}hbMWbl'difi@]fahd]@yirsdiligaN{skainp14sT6EJsuch{sctiiVitilsiii
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(N 4.0 77FANED FINAL RADIATION SURVEY AND SITE RELEASE
-

The final radiation survey (release survey) is planned to provide !

assurance that the site meets the criteria for releasu to
,

unrestricted use. The release survey will be conducted 'ay or

under the guidance of the GA Health Physics organization. The
survey data and results will be used in preparing a final report

and a request to the NRC for confirmation surveys in support of

an application to the NRC for release of the site to unrestricced

use and for amendment of GA's license. Similarly, a copy of the

final report will be provided to the State of California with an,

invitation to participate in the confirmatory survey in support

of obtaining State release to unrestricted use. This section of

the Decommissioning Plan provides the information necessary to
,

pian and. perform the facility release survey. It also' describes

tne content of the proposed final report, which will be submitted

when applying for release of the site to unrestricted use and for

amendment of GA's NRC and State of California licenses.g~s

4.1 Final Report Content

The final report will contain the following sections:

o Introduction - Scope of the decommissioning effort,

involved parties, and a brief description of the

decommissioning project
,

o Site Description - Brief physical description of the

site and its contained facilities

o Historical Use of the Facility - Brief description of

function of the facility and processes conducted within

it
.

f
\
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,

i

:

/''N o Project Description - Descriptions of project

k-- activities, including methods and technology used, '

!waste disposal sites, vaste volumes, waste

radioactivity data, personnel exposure data, and
,

project duration

o Criteria for Release to Unrestricted Use
,
.

o Measurements for Release to Unrestricted Use -
Description of the measurements taken and the

measurement equipment utilized, including
,

sensitivities, accessories, and calibration information

P

o Final Radiation Survey - 1escription of the final

radiological survey methodology and reports of data
collected. Resulting analysis and discuhsion will be

included in this section. Surveys for radiation dose

rate and contamination will be described

o Summary - Will summarize the findings of final

radiation surveys, project costs, and project lessons

learned

o Conclusion - Will provide conclusions based on final

survey data and analyses

l
,

|

| |
l

|
l i

1
.,

|*

i
1

i
4-2 August 22, 1990 |

|

. . . . - -. .. -- . . . . . - _ _ _



o

' 4.2 criteria for Release for Unrestricted Use
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Table 4.2-1 is taken fron USNRC's " Guidelines for Decontamination
of Facilities and Equipment Prior to Release for Unrestricted Use

3

or Termination of Licenses for Byproduct, Source or Specialg

Nuclear Material," dated July 1984. It has been incorporated

into GA's SNM-696 license by License Condition 25. Table 4.2-2

is taken from the guidelines incorporated into GA's State of

California Radioactive Material License No. 0145-80, Item 13 (a).
These guidelines, "DHS Criteria for Release of Facilities and

. Equipment to Unrestricted Use," are also known as "DECON-1."
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The site characterization study conducted during 1988 (see

Appendix A) included the colloction of concrete / soil samples from
various areas of the building, namely: the thorium spheres

production area (location 1), the area near the VSM-10 and -11..

(location 2), the mop water area (locations 6 and 22), and the

particle production area (location 8).

Gamma spectroscopy results indicated that soil radionuclide

concentrations were at normal background levels. However, in the

unlikely event that the soil underneath the building or around

underground drain pipes or floor drains is found to be

contaminated, t'ae following soil criteria shall be used.
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Table 4.21
Waac ACCEPTA8LE SURFACE COIfTAbilNATION LEVELS i

Nuclide*
Average * Maximu.4 Removable'r 4

U nat, U 235, U 238, and 5,000 15,000 1,000
M

associated decay products
'

Transuranics, Ra 226, Ra 228, 100 300 20Th 230, Th 228, Pa 231, Ac 227,
1125,l.129

Th nat, Th 232, St 90, Ra 223, 1,000 3,000 2 >0 s
*

Ra 224, U 232,1126,1131,1133
i

Beta gamma emitters (nuclides with 5.000 15,000 1,C00
decay modes other than alpha
emission or spontaneous fission)
except Sr 90 and others noted
above. 1

,

Where surface contamination by both alpha and beta gamma emitting nucides exists, the limits established
for alpha and beta gamma emitting nuclides should apply independently.

1-
b) As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive mate.h! as

determined by correcting the counts per minute observed by an appiepriete detector for background,
'

efficiency, and geometric factors associated with the instrumentation.
!

c) Measurements of average contaminant should not be averaged over more than 1 square meter. For objects of
less surface area, the average should be derived for each such #Jiect.

d) The maximum contamination level applies to an area of not more than 100 cd.

e) The amount of removable radioactive material per 100 crd of surface area should be determined by wiping
that area with dry filter or soft absorbent paper, applying moderate pressure, and assessing the amount of
radioactive material on the wipe with the appropriate instrument of known efficiency, When removable

j

:contamination of objects of less surface area is determined, the pertinent levels should be reduced
proportsnally and the entire surface should be wiped,

f) _ The average ard maximum radiation levels associated with surface contamination resulting from beta gamma
- emitters should not exceed 0.2 mrad /hr at 1 cm and 1.0 mrad'hr at 1 cm, respectively, measured through not
more than 7 milligrams per square centimeter of total absorber.
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,

;

1

Tame 422
STATI W CALIFORMA AMEPTARLE SURFACE CNTAINEATIM LEVELS '81

,

'

(dpm/100 crd)be
Nuclide 6 --

Average * Maximum' RemovableP
-

U nat U 235 U 238, and 5,000 15,000 1,000 '

associated decay products

Transuranics, Ra 226, Ra 228, 100 300 20
Th 230, Th 228, Pa 231, Ac 227,
1125,1129

Th-nat, Th 232, Sr 90, Ra 223, 1,000 3,000 200Ra 224, U 232, M26,1131.1133 ,

Beta gamma emitters (nuclides with 5,000 15,000 1,000
decay modes other than alpha
emission or spontaneous fisgion)
except St 90 and others noted
above.

H 3, C 14 except as DNA.' 20,000 60,000 4,000

,

.a) Where surface contaminatior1 by both alpha and beta gamma emitting nuclides exists, the limits established
for alpha and beta gamma emitting nuclides should apply independently.

;

b) As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as
determined by correctirg the counts per minute observed by an appropriate detecur for background,
efficiency, and geometric factors associated with the instrumertation.

' c) Measurements of average contaminant should not be averaged over more than 1 square meter. For objects of
6:ss surface area, the average should be derived for each such object.

.

d) The maximum contamination level applies to an area of not more than 100 cn!.

e) % amount of removable radioactive material per 100 crn of surface area should be determined by wiping
that area with dry filter or soft absorbent paper, applying moderate pressure, and assessing the amount of
radioactive material on the wipe with the appropriate instrument of known efficiency. When removable,

| contamination of objects of less surface area is determined, the pertinent levels should be reduced '
proportionally and the entire surface should be wiped.

f) DNA precursors mean molecules or compounds that are directly incorporated into the DNA molecule during
DNA biosynthesis, e.g., purine and pyrimidine bases and their analogs, nucleotides and nucleosides. The
acceptable surface contamination levels for H 3 and C-14 in DNA precursors are as tabulated in paragraph '

(d) for beta gamma emitters.

Poomotes:

1) Ansi, Contred of Radioeceve Surface Contammaton on Malenals. Eouipment and Facilicos to be Released for
Unconvoted use, Anal draft, proposed Amerman Nanonal Standard N 320, Atome indusmal Forum, Inc., N.Y. (June 1974)

2) NRC Regulatory Guide 1.Os Termmason of Operasng Ucanses for Nudear Reactors, Washington, D.C. (June 1974)
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Upon completion of any required decontamination, a final survey

will be made to verify that all significant contamination has

been removed and the area meets the release criteria.

g;eggggggiyygg gggg gE"isssli*isili" bE"di~edFEETEEEF66F1'iE's??T6 l

. nsTb61st1Ed7?rD1t E6?~4EE6FEMEEErio'~EfeMNFris'fssf"siEssdsd7P

If any large (> 30' x 30') diffuse areas are found to exceed the

exposure rate criteria, they will be divided into grids about 3')' )
x 30' for surveying purposes. I

l

MalsM!gIshEJstius!Pathwai

Thsrih._hs._is. E1EH..ip.u> t.~hVsy_sV_ilTr6,.s?iE.^c,l.udsd, TEFTsppF.6p_Yi_stivi~Hra- ,- . . ~. .-a a8 . _.- u ~. ..

I ca.r.ch.li.._tih_yA h_e*TE_DElt.d..Ts_h_s_hfsi_th_st7_10?.W_ _eim/p_F71,'s TH.6t._Tiss,s._ud?.."~t. . . _ m -m .

V
-- u .m.

1
If a mixture of radionuclides exists, the following formula will |

|

be applied to show compliance:

|
:

the sum of C /Li s 1, where I

i

C, = the average concentration of radionuclide i, and )
Li = the derived maximum limit for radionuclide i ;

i
i

TFd.e.so,Ws_t_ratsi.bb_m"P11sn,d_sTwith?th,Ersstsblishsd.286.s. EE, .ls.it*r. .aa_the |.-n - - ._ _ n n_~ ----w. x -

_f 61_16si.i._hp?b._fite_ff._6h_i~m_us.t_?b~e. 7s_stT.- .- .m .

Representative soil samples will be collected from large (>

30' x 30') diffuse affected areas, if any, at the inter-

sections of a 30' x 30' grid. Samples will be taken from
-- " the first 1 inch (1") of soil and analyzed for the various

isotopes. If the concentration of isotopes in a sample
,

4-7 August 22, 1990

. -_ _ __ _ -



'

,

!

J' - exceeds the releace criteria, the results of the four

Y- adjacent samples from the 30' x 30' grid can be averaged with
the initial sample's result. If this average value is below ]
the release criteria, compliance with the release criteria I

will have been demonstrated.

Subsurface soil samples will also be collected. " Subsurface
soil sample" refers to a soil sample taken starting at a

depth of 1" and extending to a depth of 6" or l',, depending
on the area and estimated depth of contamination. After an

affected area has been decontaminated to meet the release

criteria for surface soil, compliance with the subsurface

requirement will be demonstrated by analyzing a random 10%

of the subsurface soil samples from the area meeting the

release criteria for surface soil.

If a subsurface random sample exceeds the limit for release, the

', - . four adjacent subsurface samples from the 30' x 30' grid will be

k analyzed and the results averaged. If the average is below the

limit, the inhalation dose release criteria will have been met.

If the averaged result is above the limit, further

decontamination will be conducted.

If discrete areas (less than 30' x 30') are found to be
contaminated (e g., underneath drain pipes), radiation

measurements will be taken using a microR meter. Individual soil

samples will also be collected in the areas where the highest

soil Eidntsjnihatfi6h][i'si expected, as well as in random locations.
Composite samples will be collected as required.

|

|
l

.

- .
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SVA is located within a semi-arid region zoned for light industry I

and research and development. The area is not, nor is it likely

to peZ[p6hsd for residential or. agricultural land usage. There

is no potable water originating on the site or in its environs.

A brackish water table is approximately 275-300 feet deep, at
,

about the same level as the nearby salt water backwater and I

marshes. Therefore, the pathway for ingestion of any residual

contamination via any food or water is' highly improbable.

4.3 Measurements for Demonstrating compliance with Release
criteria '

4.3.1 Instrumentation j
,

il

o Beta / gamma survey meters - Model TBM-28 and Model TBM-
|

3

15 Geiger counters manufactured by Technical Associates !

() (or equivalent) will be used to survey surfaces for

beta / gamma contamination. The instruments contain a
pancake Geiger-Mueller (GM) detector with a window

2thickness of less than 7 mg/cm . The instrument has
three ranges covering 0-50,000 counts per minute (cpm).
The instruments are calibrated semiannually using a Cs-
137 standard or a pulser.

'

o Alpha Survey Meters - Ludlum Model 12 rate meters with

Model 43-44 air proportional alpha probes manufactured

by Ludlum Measurements, Inc. (or equivalent) will be

used to survey for alpha contamination. The instrument
has four ranges from 0-500,000 counts per minute.

| Alpha counters are calibrated semiannually using an

alpha source traceable to NIST.
(
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!

a

/'t o Gamma Survey Meters - Model 19 microR meters with NaI !y

k-) ;

scintillation detectors manufactured by Ludlum

Measurements, Inc. will be used in all locations. The
,

instrument has three ranges covering 0-5 mR/hr. The
microR meters are normally returned to the manufacturer

for annual recalibration. Gamma spectral analysis on '

selected samples will be performed using a high purity

germanium detector manufactured by canberra Industries,

Inc. .

o Low-level alpha / beta counting systems manufactured by
Canberra will be used to analyze wipe samples,.

o Gamma Spectroscopy - Gamma Spectroscopy will be

accomplished using a higP purity germanium detector
,

system or a Ge(Li) dete, Lor rystem. The system will be

calibrated with sources tracatble to NIST for each type

of sample analyzed.

) The alpha / beta systems and the germanium detector system are
calibrated for various types of samples. This calibration is

checked on a daily or weekly basis depending on usage.

4.3.2 Measurement Methods for conducting Surveys

Final survey results will be converted from cpm (counts per
2minute) for a particular detector to dpm/100 cm . Detector

" background" cpm:are subtracted from measured readings, and
resultant values ara corrected for efficiency and-geometric

factors assoniated with the instrumentation to complete the

conversion.

o Background

A " standard" natural background will be decermined for,

each instrument and subtracted from the sutveys

'
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|

l

,/''s readingr. The surface beta / gamma readings will be
\ taken with the TBM Model 28 and Model 15 GM counters,

or equivalent survey meter, which have a background
,

concrete reading of.about 80 i 20 cpm.
.

o Efficiency !

National Institute of Standards and Technology (NIST)

traceable standards will be used to calibrate

instruments for various efficiencies. The standards-

consist of concrete blocks (one for each radionuclide)
having an area of approximately 25 cm x 25 cm spiked

with an NIST-traceable standard liquid solution of the :

specific radionuclide, (cs-137, 93% enriched uranium, !

depleted uranium or thorium). Surface measurements of

the blocks will be taken with the instruments and

efficiency percentages (correction factors) obtained.

7- The readings will be corrected for efficiency by
7

( multiplying by the appropriate correction factor.

o Geometry Correction *

The acceptable values listed in Tables 4.2-1 and 4.2-2
2are in dpm/100 cm ; therefore, a correction factor will

be applied to the measured values to correct for the

smaller area of the detector. For example, the Model

TBM-28 and Model TBM-15 beta / gamma counters have a
detector with a 19.6 cm2 area. The reading is

therefore corrected by multiplying by 5.1 (the ratio of

100 to 19.6). The alpha detectors used for the surveys
2"see" an area of about 78.7 cm , which requires a

correction factor of 1.27.

.

If other instruments are used, the methods outlined above will be -

2applied to obtain dpm/100 cm ,s

4-11 August 22, 1990
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4.3.3 site survey erie

Averaging of surface contamination levels over one square meter

areas is permitted in determining compliance with release
,

criteria. With that in mind a grid overlay of the site will 1,e

developed. The grid will be based on an existing site reference

grid, primarily defined by column locations within the <SVA

Building structure. The existing grid is on ten-foot (3.05

meters) coordinates, designated numerically from south to north

and alphabetically from east to west as shown in Figure 4.3-1.

,

c

O
:
!
i

|
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,

,3 This grid will be further subdivided into an approximate one,

(s ) meter by one meter grid layout.

Numbering of the release survey grid will identify the one square

meter grid locations within the larger grid. This will be

accomplished by numbering of the larger grid number. That is,

within grid square 35F the one meter squares will be numbered

35,F; 35.1,F; 35.2,F; 35,F1; and so on. Figure 4.3-1 shows this

grid breakdown. As with the site reference grid, all numbers

will start in the southeast corner of the grid elements.

Significant features within a grid area will be indicated on the

grid survey, maps used for identifying survey radiation reading

and sample locations.

Marking of the grid on surfaces will be made with permanent
,

markers in such a manner that major grid points (i.e., site

reference lines)'are readily visible to radiological survey

| crews.

|
A similar grid arrangement will be used for vertical surfaces.

Numbering for these surfaces will start at the lower left corner

and be made left to right and bottom to top, with a V designator

on the number to indicate vertical surface. For example, the

L surfaces would be numbered 3V,A; 3.1V,A; 3.2V,A; 3V,A.1; 3V,A.2;

etc. Each vertical area will be grid-numbered independent of

adjacent surfaces not on the same plane.

Data sheets will identify grid location by elevation for

horizontal surfaces and by map direction (i.e., N, S, E or W) for
vertical surfaces. A description of grid location will also be

supplied, according to the sample identification given in

Appendix A, Characterization Report.
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,e 4.3.4 Fixed contamination Survey Protocol
t ,

C |
,

The surfaces of each grid hisIJji;th[^331,gNJ@Wnti'al]bffhijih@ ],

gjg}M sg}yyX{cby @ { pap})pl[will be surveyed for alpha and
beta / gamma contaminants over 100% of the area. gel]]'odifljnj

i.ii_it.h75ET_6,Fp6_tEEf..i,_E176_MMi,_lh(.{6._6h_tI_ad_iiiiii_sE.,_sdT,a,s_ iip?_E_s,.T_Fi_dd_6_El_y
'

. u m - - m - i

EUrvsf,~eg The average and maximum readings (in cpm) will be
recorded.

These data will be used for calculating average and maximum*

2contamination levels in dpm/100 cm for comparison to the release

criteria.

4.3.5 Removable Contamination Survey Trotocol

Removable contamination smear samples will be collected at

approximately 10-20% of all grid locations including areas with i

elevated surface contamination.,

f

The smear samples will be counted in a low-level alpha / beta
2counting system. The results will be reported in dpm/100 cm ,

4.3.6 soil sampling and Analysis

In addition to the routine soil sampling required by GA's NRC

license, any area identified as being contaminated will also be
.

sampled. Soil samples will be taken to haracterize the site as

follows:

o Collection

1. Surface samples (0-1" depth) will be collected until

approximately 2 kilograms of soil sample are obtained

. .
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2. A composite soil sample (1"-6" or 1"-12" depths) will,

be collected, depending on the area and estimated
''

depth of contamination -

3. If subsurface soil contamination is found, additional

samples (coro samples) will be taken at sufficient

depths to provide a reliable estimate of the extent

of contamination.

4. The locations where soil samples are taken will be

marked and identified on a map.

o Preparation

1. The samples will be free of vegetation and rocks.

2. Samples will be dried to remove moisture.

() 3. The individual samples will be crushed, mixed and

homogenized to eliminate clumping.
;

I.

o Analysis

The samples will be analyzed utilizing gamma ray'
spectroscopy, gross alpha, gross beta, delayed neutron

activation analysis, or chemical analyses performed in
accordance with written procedures. If results indicate I

contamination levels above the release criteria,
,

additional decontamination will b4- conducted until the
release criteria are met, or the material will be

disposed of at an authorized disposal site.
4

<
.
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