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DEFINITIONS

>

AF - Baghouse dust collector formerly located adjacent to Building D111

2>
&)

CO - Administrative Consent Order

Action level - The numerical value that will cause the decision maker to choose one of the alternative actions It may be
a regulatory threshold standard (e g, Maximum Contaminant Level for drinking water), a dose - or risk-based
concentration level (e.g., DCGL), or a reference-based standard See investigation level.

Activity - See radioactivity.
AEA - Atomic Energy Act

ALARA (acronym for As Low As Reasonably Achievable) - A basic concept of radiation protection which specifies that
exposure to ionizing radiation and releases of radioactive materials should be managed to reduce collective doses as far
below regulatory limits as is reasonably achievable considering economic, technological, and societal factors, among
others Reducing exposure at a site to ALARA strikes a balance between what is possible through additional planning
and management, remediation, and the use of additional resources to achieve a lower collective dose level. A
determination of ALARA is a site-specific analysis that is open to interpretation, because it depends on approaches or
circumstances that may differ between regulatory agencies. An ALARA recommendation should not be interpreted as
a set hmit or level.

ALI - Annual Level of Intake

Alpha particle - A positively charged particle emitted by some radioactive materials undergoing radioactive decay.
ANSI - American National Standards Institute

Area - A general term referring to any portion of a site, up to and including the entire site

Area factor (Am) - A factor used to adjust DCGL,, to estimate DCGLyand the minimum detectable concentration for
scanning surveys in Class 1 survey units—DCGLgy,. = DCGLy, *Am . Am is the magnitude by which the residual
radioactivity in a small area of elevated activity can exceed the DCGL.,, while maintaining compliance with the release

criterion

Area of elevated activity - An area over which residual radioactivity exceeds a specified value DCGL gy -

Arithmetic mean - The average value obtained when the sum of individual values is divided by the number of values.

Arithmetic standard deviation - A statistic used to quantify the variability of a set of data. It is calculated in the following
manner. 1) subtracting the arithmetic mean from each data value individually, 2) squaring the differences, 3) summing
the squares of the differences, 4) dividing the sum of the squared differences by the total number of data values less one,
and 5) taking the square root of the quotient. The calculation process produces the Root Mean Square Deviation
(RMSD).

Assessment - The evaluation process used to measure the performance or effectiveness of a system and its elements. As
used in MARSSIM, assessment is an all-inclusive term used to denote any of the following' audit, performance
evaluation, management systems review, peer review, inspection, or surveillance.
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Background radiation - Radiation from cosmic sources, naturally occurring radioactive material, including radon (except
as a decay product of source or special nuclear material), and global fallout as it exists in the environment from the
testing of nuclear explosive devices or from nuclear accidents like Chernobyl which contribute to background radiation
and are not under the control of the cognizant organization. Background radiation does not include radiation from source,
byproduct, or special nuclear materials regulated by the cognizant Federal or State agency Different definitions may exist
for this term. The definition provided in regulations or regulatory program being used for a site release should always
be used 1f it differs from the definition provided here.

Becquerel (Bq) - The International System (SI) unit of activity equal to one nuclear transformation (disintegration) per
second. | Bq=2.7x10 -11 Curies (C1) = 27.03 picocuries (pCi)

Beta particle - An electron emitted from the nucleus during radioactive decay.

Byproduct material - Any radioactive material (except special nuclear material) yielded in or made radioactive by
exposure to the radiation incident to the process of producing or utilizing special nuclear material.

Cahbration - Comparison of a measurement standard, instrument, or item with a standard or nstrument of higher
accuracy to detect and quantify inaccuracies and to report or eliminate those inaccuracies by adjustments

CDE (commutted dose equivalent) - The dose equivalent calculated to be received by a tissue or organ over a 50-year
pertod after the intake into the body. It dose not include contributions from radiation sources external to the body. CDE
ts expressed in units of Sv or rem.

CEDE (committed effective dose equivalent) - The sum of the commutted dose equivalent to various tissues in the body,
each multiplied by the appropriate weighting factor (Wt ). CEDE is expressed in units of Sv or rem See TEDE.

Chain of custody - An unbroken trail of accountability that ensures the physical security of samples, data, and records
Characterization survey - A type of survey that includes facility or site sampling, monitoring, and analysis activities to

determine the extent and nature of contamination. Characterization surveys provide the basis for acquiring necessary
technical information to develop, analyze, and select appropriate cleanup techniques.

CIH - Certified Industrial Hygienist

Class 1 area - An area that is projected to require a Class 1 final status survey.

Class | survev - A type of final status survey that applies to areas with the highest potential for contamination, and meet
the following criteria (1) impacted; (2) potential for delivering a dose above the release criterion; (3) potential for small
areas of elevated activity, and (4) insufficient evidence to support reclassification as Class 2 or Class 3

Class 2 area - An area that is projected to require a Class 2 final status survey

Class 2 survev - A type of final status survey that applies to areas that meet the following criteria: (1) impacted, (2) low
potential for delivering adose above the release criterion, and (3) little or no potential for small areas of elevated activity

Class 3 area - An area that is projected to require a Class 3 final status survey.
Class 3 survey - A type of final status survey that applies to areas that meet the following criteria (1) impacted, (2) little

or no potential for delivering a dose above the release criterion; and (3) little or no potential for small areas of elevated
activity

TRC @ QAL
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Classification - The act or result of separating areas or survey units into one of three designated classes - Class 1 area,
Class 2 area, or Class 3 area

Cleanup - Actions taken to deal with a release or threatened release of hazardous substances that could affect public
health or the environment. The term is often used broadly to describe various Superfund response actions or phases of
remedial responses, such as remedial investigation/ feasibility study. Cleanup is sometimes used interchangeably with
the terms remedial action, response action, or corrective action.

Cleanup standard - A numerical limit set by a regulatory agency as a requirement for releasing a site after cleanup See
release criterion.

Cleanup (survey) unit - A geographical area of specified size and shape defined for the purpose of survey design and
compliance testing.

Composite sample - A sample formed by collecting several samples and combining them (or selected portions of them)
into a new sample which is then thoroughly mixed. -

Confidence interval - A range of values for which there is a specified probability (e.g., 80%, 90%, 95%) that this set
contains the true value of an estimated parameter.

Confirmatory survey - A type of survey that includes limited independent (third-party) measurements, sampling, and
analyses to verify the findings of a final status survey.

Contamnation - The presence of residual radioactivity in excess of levels which are acceptable for release of a site or
facility for unrestricted use.

Control chart - A graphic representation of a process, showing plotted values of some statistic gathered from that
characteristic, and one or two control limits. It has two basic uses: 1) as a judgement to determine if a process was in
control, and 2) as an aid in achieving and maintaining statistical control.

Core sample - A soil sample taken by core drilling.

Corrective action - An action taken to eliminate the causes of an existing nonconformance, deficiency, or other
undesirable situation in order to prevent recurrence.

Criterion - See release criterion.

Critical level (Lc ) - A fixed value of the test statistic corresponding to a given probability level, as determined from the
sampling distribution of the test statistic. Lc is the level at which there is a statistical probability (with a predetermined
confidence) of correctly identifying a background value as “greater than background.”

Critical value - The value of a statistic (t) corresponding to a given significance level as determined from its sampling
distribution; e.g., if Pr (t> to ) = 0 05, to is the critical value of t at the 5 percent level

Curie (C) - The customary unit of radioactivity. One curie (Ci) is equal to 37 billion disintegrations per second (3.7 x
10" dps = 3.7 x 10'° Bq), which is approximately equal to the decay rate of one gram of 226 Ra Fractions of a curie,
e g picocurie (pCi) or 102 Ci and microcurie (LLCi) or 10 -6 Ci, are levels typically encountered in decommissioning

D102 - Building number D102

D111 - Building number D111
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DAC - Derived Air Concentration

DCGL (derived concentration guideline level) - A derived, radionuchde-specific activity concentration within a survey
unit corresponding to the release criterion. The DCGL is based on the spatial distribution of the contaminant and hence
is derived differently for the nonparametric statistical test (DCGLW ) and the Elevated Measurement Comparison
(DCGLEMC ). DCGLs are derived from activity/dose relationships through various exposure pathway scenarios

Decay - See radioactive decay.

Decommussioning - The process of removing a facility or site from operation, followed by decontamination, and license
termination (or termination of authorization for operation) if appropriate. The objective of decommussioning is to reduce
the residual radioactivity in structures, materials, soils, groundwater, and other media at the site so that the concentration
of each radionuclide contaminant that contributes to residual radioactivity is indistinguishable from the background
radiation concentration for that radionuchde.

Decontamination - The removal of radiological contammants from, or their neutralization on, a person, object or area
to within levels established by governing regulatory agencies Decontamination is sometimes used interchangeably with
remedration, remedial action, and cleanup

DEIS - Draft Environmental Impact Statement

Derived concentration cuideline level - See DCGL

Detection limit - The net response level that can be expected to be seen with a detector with a fixed level of certainty

Detection sensitivity - The mimimum level of ability to identify the presence of radiation or radioactivity.

Direct measurement - Radioactivity measurement obtained by placing the detector near the surface or media being
surveyed. An mdication of the resulting radioactivity level is read out directly.

Dustribution coefficient (Kd ) - The ratio of elemental (i e , radionuclide) concentration in soil to that in water in a soil-
water system at equilibrium. Kd 1s generally measured in terms of gram weights of so1l and volumes of water (g/cm 3

or g/ml)

Dose commitment - The dose that an organ or tissue would receive during a specified period of time (e.g., 50 or 70 years)
as a result of intake (as by ingestion or inhalation) of one or more radionuclides from a given release.

Dose equivalent (dose) - A quantity that expresses all radiations on a common scale for calculating the effective absorbed
dose This quantity is the product of absorbed dose (rads) multiplied by a quality factor and any other modifying factors
Dose 1s measured 1n Sv or rem.

Effective probe area - The physical probe area corrected for the amount of the probe area covered by a protective screen.

Elevated area - See area of elevated activity.

Elevated measurement - A measurement that exceeds a specified value DCGLgyc -

Elevated Measurement Comparison (EMC) - This comparison 1s used in conjunction with the Wilcoxon test to determine
if there are any measurements that exceed a specified value DCGLEMC .

TRC @) <tEsty
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Exposure pathway - The route by which radioactivity travels through the environment to eventually cause radiation
€XpOSUre to a person or group.

Exposure rate - The amount of ionization produced per unit time in air by X-rays or gamma rays. The unit of exposure
rate is Roentgens/hour (R/h); for decommissioning activities the typical units are microRoentgens per hour (LR/h), i.e.,
10 -6 R/h.

External radiation - Radiation from a source outside the body

FEMA - Federal Emergency Management Agency

Field Sampling Plan - As defined for Superfund in the Code of Federal Regulations 40 CFR 300 430, a document which
describes the number, type, and location of samples and the type of analyses to be performed. It is part of the Sampling
and Analysis Plan

Final status survey - Measurements and sampling to describe the radiological conditions of a site, following completion
of decontamination activities (if any) in preparation for release.

Flex-Kleen - Baghouse dust collector formerly located adjacent to Building D111

FSS - final status survey

Gamma radiation - Penetrating high-energy, short-wavelength electromagnetic radiation (similar to X-rays) emitted
during radioactive decay. Gamma rays are very penetrating and require dense materials (such as lead or steel) for
shielding.

GET - General Employee Training

Graded approach - The process of basing the level of application of managerial controls applied to an item or work
according to the intended use of the results and the degree of confidence needed in the quality of the results.

Grid - A network of parallel horizontal and vertical lines forming squares on a map that may be overlaid on a property
parcel for the purpose of identification of exact locations.

Grid block - A square defined by two adjacent vertical and two adjacent horizontal reference grid lines.
Hp, - deep dose equivalent
Half-life (t1/2 ) - The time required for one-half of the atoms of a particular radionuclide present to disintegrate

HASP - Health and Safety Plan

Historical Site Assessment (HSA)- A detailed investigation to collect existing information, primarily historical, on a site
and its surroundings.

Hot measurement - See elevated measurement.
Hot spot - See area of elevated activity.

HP - Health Physicist or Health Physics
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HSP - Health and Safety Plan

HSO - Health and Safety Officer

Hypothesis - An assumption about a property or characteristic of a set of data under study The goal of statistical
inference 1s to decide which of two complementary hypotheses is likely to be true. The null hypothesis (HO ) describes

what is assumed to be the true state of nature and the alternative hypothesis (Ha ) describes the opposite situation.

Impacted area - Any area that is not classified as non-impacted. Areas with a possibility of containing residual
radioactivity in excess of natural background or fallout levels

Independent assessment - An assessment performed by a quahified individual, group, or organization that 1s not part of
the organization directly performing and accountable for the work being assessed

Indistinguishable from backeround - The term indistinguishable from background means that the detectable concentration
distribution of a radionuclide 15 not statistically different from the background concentration distribution of that
radionuclide 1n the vicinity of the site or, in the case of structures, 1n similar matenals using adequate measurement
technology, survey, and statistical techniques

Infiltration rate - The rate at which a quantity of a hazardous substance moves from one environmental medium to

another—e g , the rate at which a quantity of a radionuclide moves from a source nto and through a volume of soil or
solution

Inspection - An activity such as measuring, examining, testing, or gauging one or more characteristics of an entity and
comparing the results with specified requirements in order to establish whether conformance is achieved for each
characteristic

Inventory - Total residual quantity of formerly licensed radioactive material at a site
Investigation level - A derived media-specific, radionuclide-specific concentration or activity level of radioactivity that -

1) 1s based on the release criterion, and 2) triggers a response, such as further investigation or cleanup, if exceeded See
action level

Less-than data - Measurements that are less than the minimum detectable concentration
License - A license issued under the regulations in parts 30 through 35, 39, 40, 60, 61, 70 or part 72 of 10 CFR.

Licensee - The holder of a license

License termination - Discontinuation of a license, the eventual conclusion to decommissioning.

Lower limit of detection (LD ) - The smallest amount of radiation or radioactivity that statistically yields a net result
above the method background. The critical detection level, LC, is the lower bound of the 95% detection interval defined
for LD and 1s the level at which there is a 5% chance of calling a background value “greater than background.” This
value should be used when actually counting samples or making direct radiation measurements Any response above this
level should be considered as above background, i e , a net positive result. This will ensure 95% detection capability for
LD . A 95% confidence interval should be calculated for all responses greater than LC .

MARSSIM - Multi-Agency Radiation Survey and Site Investigation Manual

MDA - Minimum detectable activity
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MDC - Minimum detectable concentration

Measurement - For the purpose of MARSSIM, it is used interchangeably to mean: 1) the act of using a detector to
determine the level or quantity of radioactivity on a surface or in a sample of material removed from a media being
evaluated, or 2) the quantity obtained by the act of measuring

Millirem - one thousandth of a rem

Minimum detectable concentration (MDC) - The minimum detectable concentration (MDC) is the a priori activity level
that a specific instrument and technique can be expected to detect 95% of the time. When stating the detection capability
of an instrument, this value should be used. The MDC is the detection limit, LD , multiplied by an appropriate conversion
factor to give units of activity

Minimum detectable count rate (MDCR) - The minimum detectable count rate (MDCR) is the a priori count rate that
a specific instrument and technique can be expected to detect

Missing or unusable data - Data (measurements) that are mislabeled, lost, or do not meet quality control standards Less-
than data are not considered to be missing or unusable data

MSHA - Mine Safety and Health Administration

NCDC - National Climate Data Center

NEPA - National Environmental Policy Act

NIOSH - National Institute for Occupational Safety and Health
NIST - National Institute of Standards and Technology
NIDEP - New Jersey Department of Environmental Protection
NOAA - National Oceanic and Atmospheric Administration

Non-impacted area - Areas where there is no reasonable possibility (extremely low probability) of residual
contamination. Non-impacted areas are typically located off-site and may be used as background reference areas

Normal (gaussian) distribution - A family of bell shaped distributions described by the mean and variance

NVLAP - National Voluntary Laboratory Accreditation Program
O&M - operation and maintenance

Organization - a company, corporation, firm, government unit, enterprise, facility, or institution, or part thereof, whether
incorporated or not, public or private, that has its own functions and administration

OSHA - Occupational Safety and Health Administration
pCi/g - picocuries per gram

PM - Project Manager
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Precision - A measure of mutual agreement among individual measurements of the same property, usually under
prescribed similar conditions, expressed generally in terms of the standard deviation

Process - A combination of people, machine and equipment, methods, and the environment in which they operate to
produce a given product or service

Professional judgement - An expression of opinion, based on technical knowledge and professional experience,
assumptions, algorithms, and definitions, as stated by an expert in response to technical problems

Pvrochlore - concentrated ore containing columbium (niobium)
QA - Quality Assurance

QAO - Quality Assurance Officer

QAPP - Quality Assurance Project Plan

QA/QC - Quality Assurance/Quahty Control

QC - Quality Control

QIP - Quality Implementing Procedure

Qualified data - Any data that have been modified or adjusted as part of statistical or mathematical evaluation, data
validation, or data venification operations

Quality - The totality of features and characteristics of a product or service that bear on its ability to meet the stated or
implied needs and expectations of the user

Quality assurance (QA) - An integrated system of management activittes involving planning, implementation, assessment,
reporting, and quality improvement to ensure that a process, item, or service is of the type and quality needed and
expected by the customer

Quality control (QC) - The overall system of technical activities that measure the attributes and performance of a process,
item, or service against defined standards to verify that they meet the stated requirements established by the customer,
operational techniques and activities that are used to fulfill requirements for quality

RAB - Restoration Advisory Board

Radiation survey - Measurements of radiation levels associated with a site together with appropriate documentation and
data evaluation

Radioactive decav - The spontaneous transformation of an unstable atom nto one or more different nuclides
accompanied by either the emission of energy and/or particles from the nucleus, nuclear capture or ejection of orbital
electrons, or fission Unstable atoms decay 1nto a more stable state, eventually reaching a form that does not decay further
or has a very long half-life

Radioactivity - The mean number of nuclear transformations occurring in a given quantity of radioactive material per
umittime The International System (SI) unit of radioactivity 1s the Becquerel (Bq) The customary unit is the Curie (Ci)
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Radiological survey - Measurements of radiation levels and radioactivity associated with a site together with appropriate
documentation and data evaluation

Radioluminescence - Light produced by the absorption of energy from ionizing radiation

Radionuclide - An unstable nuclide that undergoes radioactive decay

Random error - The deviation of an observed value from the true value is called the error of observation. If the error of
observation behaves like a random variable (i.e, its value occurs as though chosen at random from a probability
distribution of such errors) it is called a random error

Regulation - A rule, law, order, or direction from federal or state governments regulating action or conduct. Regulations
concerning radioisotopes in the environment in the United States are shared by the Environmental Protection Agency
(EPA), the U.S. Nuclear Regulatory Commission (NRC), the U.S. Department of Energy (DOE), and many State
governments Federal regulations and certain directives issued by the U.S. Department of Defense(DOD) are enforced
within the DOD

Release criterion - A regulatory limit expressed in terms of dose or risk

Rem (radiation equivalent man) - The conventional unit of dose equivalent. The corresponding International System (SI)
unit is the Sievert (Sv): 1 Sv =100 rem

Remedial action - Those actions that are consistent with a permanent remedy taken instead of|, or in addition to, removal
action in the event of a release or threatened release of a hazardous substance into the environment, to prevent or
minimize the release of hazardous substances so that they do not migrate to cause substantial danger to present or future
public health or welfare or the environment

Remediation - Cleanup or other methods used to remove or contain a toxic spill or hazardous materials from a Superfund
site

Removable activity - Surface activity that is readily removable by wiping the surface with moderate pressure and can
be assessed with standard radiation detectors. It is usually expressed in units of dpm/100 cm 2

Removal - The cleanup or removal of released hazardous substances, or pollutants or contaminants which may present
an imminent and substantial danger; such actions as may be necessary taken in the event of the threat of release of
hazardous substances into the environment; such actions as may be necessary to monitor, assess, and evaluate the threat
of release of hazardous substances; the removal and disposal of material, or the taking of other such actions as may be
necessary to prevent, minimize or mitigate damage to the public health or welfare or the environment

Representative measurement - A measurement that is selected using a procedure in such a way that it, in combination
with other representative measurements, will give an accurate representation of the phenomenon being studied

Representativeness - A measure of the degree to which data accurately and precisely represent a characteristic of a
population, parameter variations at a sampling point, a process condition, or an environmental condition,

Reproducibility - The precision, usually expressed as a standard deviation, that measures the variability among the results
of measurement of the same sample at different laboratories

Residual radioactivity - Radioactivity in structures, materials, soils, groundwater, and other media at a site resulting from

activities under the cognizant organization's control. This includes radioactivity from all sources used by the cognizant
organization, but excludes background radioactivity as specified by the applicable regulation or standard. It also includes
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radioactive materials remaining at the site as a result of routine or accidental releases of radioactive material at the site
and previous burials at the site, even if those bunals were made in accordance with the provisions of 10 CFR Part 20

RESRAD - computer code used to determine residual radioactivity in the environment
Restricted use - A designation following remediation requining radiological controls
RUFS - Remedial Investigation and Feasibility Study

RSO - Radiation Safety Officer

RSP - Radiation Safety Procedure

RWP - Radiation Work Permit

RWT - Radiation Worker Training

Sample - (As used in MARSSIM) A part or selection from a medium located in a survey unit or reference area that
represents the quality or quantity of a given parameter or nature of the whole area or unit; a portion serving as a specimen

Sample - (As used in statistics) A set of individual samples or measurements drawn from a population whose properties
are studied to gain information about the entire population

Scanning - An evaluation technique performed by moving a detection device over a surface at a specified speed and
distance above the surface to detect radiation

Site - Any installation, facility, or discrete, physically separate parcel of land, or any building or structure or portion
thereof, that 1s being considered for survey and investigation

SMC - Shieldalloy Metallurgical Corporation

So1l activity (soil concentration) - The level of radioactivity present in soil and expressed in units of activity per soil mass
(typically Bq/kg or pCi/g)

Source material - Uranium and/or Thorium other than that classified as special nuclear material

Source term - All residual radioactivity remaininig at the site, including material released during normal operations,
inadvertent releases, or accidents, and that which may have been buried at the site in accordance with 10 CFR Part 20

Standard operating procedure (SOP) - A written document that details the method for an operation, analysis, or action
with thoroughly prescribed techniques and steps, and that is officially approved as the method for performing certain
routine or repetitive tasks

Subsurface soil sample - A soil sample that reflects the modeling assumptions used to develop the DCGL for subsurface
sotlacuvity An example would be soil taken deeper than 15 cm below the soil surface to support surveys performed to
demonstiate compliance with 40 CFR 192

Sut face contamunation - Residual radioactivity found on building or equipment surfaces and expressed 1n units of activity
per surface area (Bq/m? or dpm/100 cm?)
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Surface soil sample - A soil sample that reflects the modeling assumptions used to develop the DCGL. for surface soil
activity. An example would be soil taken from the first 15 cm of surface soil to support surveys performed to demonstrate
compliance with 40 CFR 192

Surveillance (quality) - Continual or frequent monitoring and verification of the status of an entity and the analysis of
records to ensure that specified requirements are being fulfilled

Survey - A systematic evaluation and documentation of radiological measurements with a correctly calibrated instrument
or instruments that meet the sensitivity required by the objective of the evaluation

Survey plan - A plan for determining the radiological characteristics of a site
TDS - Total Dissolved Solids

TEDE (total effective dose equivalent) - The sum of the effective dose equivalent (for external exposure) and the
committed effective dose equivalent (for internal exposure). TEDE 1s expressed in units of Sv or rem. See CEDE

TLD - thermoluminescent dosimeter
TODE - total organ dose equivalent

traceability - The ability to trace the history, application, or location of an entity by means of recorded identifications.
In a calibration sense, traceability relates measuring equipment to national or international standards, primary standards,
basic physical constants or properties, or reference materials. In a data collection sense, it relates calculations and data
generated throughput the project back to the requirements for quality for the project

Unrestricted area - Any area where access is not controlled by a licensee for purposes of protection of individuals from
exposure to radiation and radioactive materials—including areas used for residential purposes

Unrestricted release - Release of a site from regulatory control without requirements for future radiological restrictions
Also known as unrestricted use

USEPA - United States Environmental Protection Agency
USNRC - United States Nuclear Regulatory Commission
Weighting factor (Wt} - The fraction of the overall healthrisk, resulting from uniform, whole-body radiation, attributable

to specific tissue. The dose equivalent to tissue is multiplied by the appropriate weighting factor to obtain the effective
dose equivalent to the tissue.

Wilcoxon Rank Sum (WRS) test - A nonparametric statistical test used to determine compliance with the release criterion
when the radionuclide of concern is present in background.

TRC @ Y



w O N O O A W N

23
24
25
26
27

28
29
30
31
32

SHIELDALLOY METALLURGICAL CORPORATION
"Decommissioning Plan for the Newfield Facility”
August 28, 2002

. .. - --Rev. 0, Page xx - -

1 EXECUTIVE SUMMARY - -

1.1 Introduction

This Decommissioning Plan (Plan) describes the radiological remedial” actions that will be
implemented in order to permit release of the Shieldalloy Metallurgical Corporatlon (SMC) facility
at Newfield, New Jersey. Once the release crrtena have been met and documented SMC will'
request termination of radioactive materials ‘license - number SMB -743. Howeyer the
decommissioning objective is to terminate the Tlicense under ¢ ‘restricted use’ condrtlons therefore
this plan also contains conditions and actions that will be taken in order to maintain radiation
exposures to the public as low as is reasonably achievable. Included herein are the background
information, assessments, and commitments to support the hcense termmatron request.

1.2 Site Descrlptlon o T
Shieldalloy Metallurgical Corporation (SMC) operates a manufactunng facrhty located at 12 West
Boulevard in Newfield, New Jersey. During the ferrocolumblummanufacturmg process, the facﬂtty
generated slag, dross, and baghouse dust 7

\ L

The primary portion of the site, consrstmg of the manufacturing facilities and their support areas,

covers 67.7 acres. Anadditional 19.8 acres of farmland, located approxnnately 2, 000 feet southwest
of the primary site in Vineland, Cumberland County, New Jersey, are also owned by SMC

1.3 Summary of Licensed Activities
The USNRC radioactive materials license (USNRC Llcense No. SMB 743) authorrzes possessron
of up to 303,050 kilograms of thorium in any chemical/physical form, and up to 45,000 kilograms
of uranium in any chemical or physical form. As of August 28 2002 SMC was at 96 8% of the
thorium limit and 87.6% of the uranium 11m1t ‘
One of the materlals received, used and stored by’ SMC ‘contains radloactlve material which is”
classified as "source material" pursuant to Title 10 Code of Federal Regulatlons Part 40.- This

material is called‘pyrochlore, a concentrated ore ‘containing columbrum (nxoblum) Pyrochlore'
contains greater than 0.05% of natural uranium and natural thortum Therefore itis hcensable by

the U. S. Nuclear Regulatory Commission (USNRC), =~ '} '

i
)

i

The majority of the licensed radioactive material inventory at the plant currently consists of the slag
from the D-111 production department and dust from the D-111 baghouses. After processing of
consumable pyrochlore ore and other feed materials for ferrocolumbium and other metallurgical

operations, greater than 99% of the radloactrve species remalns in the s]ag and, to a much lesser
extent, in the baghouse dust. . AR C

1l
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1.4 Nature and Extent of Contamination

Subsurface soil contamination, in the form of ferrocolumbium slag, is present in the Storage Yard,
and at a number of locations throughout the Newfield plant where slag was used as fill.
Ferrocolumbium standard slag, ferrocolumbium high-ratio slag, and columbium nickel slag
generated from the D111 and D102 smelting operations consist of solid, non-combustible material
with the consistency of vitriﬁ'e’d:rock.‘ All three slag types were maintained separately from the
others at their respective points of generation and are transported in trucks from D111 and D 102 to
the Storage Yard. There are approximately 20,000 cubic meters of ferrocolumbium slag (high ratio
and standard) in the Storage Yard.” In addition, baghouse dust was transported by truck to the
Storage Yard. Approximately 20,000 cubic meters of baghouse dust are currently in the Storage
Yard.

The only areas within the Newfield plant property lines where residual radioactivity exists in surface
soils, other than in the Storage Yard, are the concrete pads that housed the former AAF and Flex-
Kleen Baghouses. In addition,, residual radioactivity was identified in the Hudson’s Branch
watershed in the late 1980's. The Hudson's Branch, an intermittent, slow-moving tributary of Burnt
Mill Branch in the Maurice River Basin, is the predominant surface water body in the vicinity of the
plant. It borders the southern boundary of the property, where it flows from east to west.

The only buildings that cof);ajxiéd systéms and equipment for processing source material were D-111,
the Flex-Kleen Baghouse, the AAF Baghouse, and D-102/112. The AAF Baghouse was demolished
and released for unrestricted use in calendar year 2001. The Flex-Kleen Baghouse, D-111 and D-
102/112 were decommissioned in calendar year 2002, and the final status survey report is soon to
be submitted to the USNRC. Consequently, there are no longer any.contaminated systems or
equipment to be addressed in the site-wide decommissioning effort.

.t

1.5 Selected Decofnmissionmg Objective ‘

Prior to terminating License No. SMB-743, SMC intends to move all residual radioactive materials
at the Newfield Facility to the Storage Yard, which is located on the eastern boundary of the plant.
There it will be graded, topped with the excavated soils from elsewhere on the plant, capped in place,
and subject to long-term ﬁ}ainjtenai'}éeg and monitoring. This in situ decommissioning methodology.
has already received federal and stéie (Ohio) regulatory acceptance at a site that performed similar
operations, and with similar quantities/forms of residual radioactive materials.'?

\

''U.S. Nucle;u' Regulatory Commission, NUREG-1543, “Environmental Impact Statement; Decommissioning of the
Shieldalloy Metallurgical Corporation Newfield, Ohio Facility”, July, 1996.

* PTI Environmental Services, “Remedial Investigation and Feasibility Study at the Shieldalloy Metallurgical
Corporation Site in Newfield, Ohio”, September, 1996.

)
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After all on-site activities are complete, a final status survey will be performed, the results of which
will be documented in a comprehensive report. Included therein will be a demonstration that the
site, at the end of the decommissioning process, meets the decommissioning objective.

The residual radioactivity at the Newfield facility consists, entirely, of natural uranium (**U plus
progeny) and natural thorium (***Th plus progeny). The media of concern are building surfaces and
soil. Based upon the requirements specified in 65 FR 114 and NUREG/CR-5512, Derived
Concentration Guideline Levels (DCGLs) were determined which are equivalent to the applicable
release criteria of less than 100 millirem per year to members of the public. Specifically, the DCGL
established for 2**U plus progeny is less than 29 picocuries per gram (pCi/g) for soil and less than
78 disintegrations per minute (alpha) per 100 square centimeters (dpm (¢)/100 cm?). The DCGL
established for 22Th plus progeny is less than 44 pCi/g in soil and less than 24 dpm ()/100 cm’.

1.6 Summary of Radiation Dose Analysis

The DCGLs were derived using the USNRC guidance in 65 FR 114 and NUREG/CR-5512. The
corresponding dose for these DCGLs was determined to be less than 100 millirem per year to
members of the public.

1.7 Summary of ALARA Analysis

SMC’s goal for this decommissioning effort is to contain the slag, contaminated soil and baghouse
dust in a pile equipped with an engineered cap such that the potential exposures of members of the
public to radiation and radioactive materials is minimized. The manner in which the cap is desi gned,
constructed and maintained, will allow it to last for more than 1,000 years. It will also be suitable
to divert surface water and minimize the erosion of contaminated materials and the spread of
contamination. SMC intends to implement restrictions to reduce potential exposures, including deed
restrictions related to the use of the property and intrusive activities. Furthermore, the cap will
satisfy the requirements established by the New Jersey Department of Environmental Protection and
be suitable to reduce radiation exposures to below the radiation dose limit.

Removing the contaminated material from the site will result in the fewest long-term environmental
effects, although the cost is astronomical. (The estimated cost of off-site disposal was calculated to
be approximately $102-112 million versus approximately $3.0 million for the on-site disposal
options.) The off-site disposal option also has some potentially significant ramifications on air
quality and noise that would demand mitigation. Furthermore, the off-site disposal alternative would
result in higher potential for worker injuries than would the on-site disposal alternative. That is why,
after weighing the costs and benefits of the proposed action and considering reasonable alternatives,
the USNRC recommended implementation of the on-site disposal alternatives, along with some
additional mitigating actions as described in DEIS. The same conclusions are applicable to SMC’s
Newfield site, thus the in-situ stabilization and disposal option would be considered to be as low as
reasonably achievable (ALARA).
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1.8 Restrictions Used to Limit Radiation Doses

After remediation activities are complete, a deed notice will be filed with Gloucester County that
prohibits or in some way restricts agricultural, residential, and industrial activities on the restricted
release areas of the site. At this time, there are no plans for re-development of the restricted release
areas after license termination, other than to complete and maintain a wildlife preserve with nature
trails. The final decision(s) on this issue will be made prior to license termination.

SMC intends to retain title to the property until such time as all remaining plant operations cease.
At that time, SMC intends to turn portions of the property over to the Borough of Newfield, to
Gloucester County, or to the State of New Jersey, along with all funds designated for long-term
(1000-year) maintenance of the restricted release area as a wildlife sanctuary. The final decision(s)
on the title recipient and areas to be transferred will be made prior to license termination.

1.9 Summary of Public Participation Activities ,

SMC will solicit local input as it plans and implements its cleanup and management of the residual
radioactivity at the site. SMC will establish a Restoration Advisory Board (RAB) as a voluntary
advisory group. The RAB members include individuals from state and county regulatory agencies,
as well as residents from the county. All of the RAB meetings will be open to the public, and SMC
will solicit comments from the general public in addition to the RAB members at the RAB meetings.

1.10 Proposed Initiation and Completion Dates

The duration of regulatory review of this decommissioning plan, and exchange of additional
information solicited by the USNRC, is unknown at this time. However, full implementation of the
Plan will be completed within two years after its approval by the USNRC.

1.11 Request for License Amendment
SMC requests that the license be amended to incorporate this decommissioning plan as provided in
the following sections.
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INTRODUCTION

Shieldalloy Metallurgical Corporation (SMC) operates a manufacturmg facility in Newfield, New
Jersey. This facility manufactures or has manufactured specralty steel and super, alloy additives,
primary aluminum master alloys, metal carbides, powdered metals, and optical surfacmg products.
Raw materials used at the facility included ores which contain oxides of columbium (niobium),
vanadium, aluminum metal, titanium metal, strontium metal, zirconium metal, and fluoride (titanium
and boron) salts. During the manufacturing process, slag, dross, and baghouse dust were generated.

One of the materials received, used and stored by SMC contains radioactive material which is
classified as'"source material" pursuant to Title 10, Code of Federal Regulatlons Part 40. This
material ‘is called ‘pyrochlore, a concentrated ‘ore containing columbium (mobrum) Pyrochlore
contains greater than 0.05% of natural uranium and natural thorium. Therefore, it is licensable by
the U. S. Nuclear Regulatory Commlssmn (USNRC).

SMC currently holds USNRC License No.' SMB-743 which allows possessron use, storage, transfer
and disposal of source material ancillary to metallurgical ‘operations. The most recent amendment
of SMB-743 was issued on October 9, 2001, and the license expiration date is October 20, 2002.

In anticipation of license expiration, SMC has prepared this 'decommiési‘oniné plan. When fully
implemented, it will permit the Newfield site, in its entirety, to be released for restricted use. At that
time, License No. SMB- 743 may be terminated. Included herein are the followmg sections:

. Chapter 1 - Executive Summary, provides an overview of the ‘installation and
operating history, and results of analyses; also states SMC’s request for license
‘termination with restrictions. -

o

. Chapter 2 - Facility Operating History, describes the facility's operating history,

including licensed activities performed since - the date of 1mt1al regulatory
authorization. B
. Chapter 3 - Facility Description, details the site location, land use, s