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1. INTRODUCTION

1.1 INTRODUCTION

Since 1972, numerous federal agencies have been involved in programs to
determine the radiological condition of sites used in the early days of the
atomic energy program in the United States. The sites of concern were
federally, privately, and institutionally owned and were used primarily for
research, processing uranium and thorium ores, and storage of radioactive ores
or residues.

As part of this federal effort, the Department of Energy's (DOE) office
of the Assistant Secretary for Environmental Protection, Safety, and Emergency
Preparedness has been assigned the responsibility for identifying, character-
izing, recommending remedial action as appropriate, and, ultimately, certify-
ing the radiological conditions at each of the designated sites. 1In response
to this mandate, the Radiological Survey Activities Program (RASA) has been
established within the Office of Operational Safety (00S) at the Oak Ridge
Operations office of DOE. The scope of activities in the RASA Program
includes:

» Sites formerly utilized under contract with the Manhattan Engineer Dis-
trict and the U.S. Atomic Energy Commission (MED/AEC) and covered under
DOE's Formerly Utilized Sites Remedial Action Program (FUSRAP),

+ Inactive uranium mill sites covered under DOE’'s Uranium Mill Tailings
Remedial Action Program, and

+ Surplus DOE contractor facilities owned by the U.S. Government.

Performance of the survey efforts included in the RASA program has been
delegated to several institutions, including Oak Ridge National Laboratory
(ORNL) operated by Martin Marietta Energy Systems, Inc., Oak Ridge Associated
Universities (ORAU); Argonne National Laboratory (ANL); and the Mound Facility
(Monsanto) .

The portion of the survey program performed by ORNL is the subject of
this Procedures Manual. The RASA group of the Health and Safety Research
Division (HASRD) at ORNL is responsible for the planning, conducting, and
reporting of the results of radiological surveys at specified sites and asso-
ciated vicinity properties. The results of these surveys are used by DOE in
determining the need for and extent of remedial actions. Upon completion of
the necessary remedial actions, the ORNL-RASA group or other 00S contractor
may be called upon to verify the effectiveness of the remedial action. Infor-
mation from these postremedial action surveys is included as part of the data
base used by DOE in certifying a site for unrestricted use.

APPROVED: DATE:
RASA Program Manager
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1.2 PURPOSE

The purpose of this Procedures Manual is to provide a standardized set of
procedures that document in an auditable manner the activities performed by
the ORNL-RASA group for DOE’s RASA program. The Procedures Manual insures
that the organizational, administrative, and technical activities of the
ORNL-RASA group conform properly to the requirements of the RASA program and
that the procedures and techniques used by the ORNL-RASA group and contractor
personnel meet the requirements of applicable governmental, scientific, and
industrial standards.

1.3 SCOPE

This Procedures Manual is sufficiently comprehensive for use by ORNL-RASA
and other RASA contractor personnel in the planning, performance, and report-
ing of radiological surveys. The manual provides formal procedures for con-
ducting radiological surveys at remote sites and includes program planning,
equipment operation, and quality assurance elements. The instrumentation and
analysis methods on which these procedures are based are specific to the
ORNL-RASA program. However, the survey planning and report preparation pro-
cedures are applicable to all RASA participants. The manual, as it is
described in Sect. 1.6, Utilization of Manual, consists of:

Introduction (Sects. 1.1 through 1.6)

Integrated Activity Functional Description (Sects. 2.1 through 2.3)
Planning Procedures (Sects. 3 through 9)

Implementing Procedures (Sects. 10 through 21)

S wo

Sections 1 and 2 provide organizational and general descriptive informa-
tion about the RASA program and its functions, as well as a description of the
use of the manual. Sections 3 and 4 contain the procedures for planning and
implementing the radiological surveys and evaluations in support of the RASA
program.

1.4 QUALITY ASSURANCE POLICY STATEMENT

For projects involving activities such as those in the RASA program, it
is the policy of Martin Marietta Energy Systems, Inc. (operator of ORNL under
contract with the U.S. Government) to perform technical services in accordance
with accepted quality assurance (QA) practices.

The ORNL-RASA program manager is responsible for establishing QA poli-
cies, goals, and objectives for ensuring that the program developed is ade-
quate and properly implemented.

The planning and implementing procedures contained in this manual provide
QA for documents, activities, materials, and equipment, and also provide for
surveillance of the activities related to QA. Individuals using this Pro-
cedures Manual should be familiar with its QA provisions and consider that
participation in the RASA program is governed by those provisions.
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1.5 TERMINOLOGY

The general information in Sects. 1.5.1 (Definitions), 1.5.2 (Abbrevia-
tions), and 1.5.3 (Acronyms) is provided to clarify the use of various terms
and symbols used in this manual. Where important to the understanding and use
of particular procedures, some definitions are repeated in the sections
describing specific procedures. Additional definitions, abbreviations, and
acronyms pertinent to specific procedures are also provided as part of the
description of these procedures, as necessary.

1.5.1 Definitions

ABSORBED DOSE. The energy imparted to matter by ionizing radiation per unit
mass of irradiated material at the point of interest. The unit of
absorbed dose is the rad. (The international system [SI] unit is the
Gray.)

AERIAL SURVEY. A search for sources of radiation by means of sensitive instru-
ments mounted in a helicopter or airplane. Generally, the instrumentation
records the intensity, location, and spectral analysis of the radiation
field.

ALPHA PARTICLE (RADIATION). A helium nucleus consisting of 2 protons and 2
neutrons and having a double positive charge.

ANODE. A positive electrode; an electrode to which electrons or negative ions
flow.

ARCHIVED SAMPLES. Environmental samples (sediment and soil) stored for future
retrieval or final disposal.

ARITHMETIC MEAN. Average value; sum of the individual data values divided by
the number of observations.

ARITHMETIC STANDARD DEVIATION. An index used to quantify the variation within
a set of data according to the formula

-2
_ﬂ2<x—x}
s = n-1

’

where

= standard deviation,
individual observation,
arithmetic mean,

= number of observations.

3 XKk ®w
I
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AUDIT. Investigation into the adequacy of and adherence to established pro-
cedures, instructions, specifications, codes, and other applicable con-
tractual and procedural requirements and the effectiveness of implementa-
tion.

AUGERED HOLE. A hole produced by an auger drilled into the soil.

BACKGROUND RADIATION. Radiation arising from cosmic rays and natural radio-
active sources indigenous to the region, area, or location under con-
sideration.

BASE LINE. The first line laid on a grid system, to which all other grid lines
are referenced; usually, the longest line in the grid, preferably along
one property boundary.

BECQUEREL. The SI unit_?f the quantity of radioactive material associated with
1 dps (2.7027 x 10 Ci).

BETA PARTICLE. An elementary particle emitted from a nucleus during radio-
active decay, having a single electrical charge and a mass equal to that
of an electron.

BIASED SAMPLE/MEASUREMENT. Samples/measurements taken from a location where
radiation levels or other site characteristics are unusual.

CALIBRATION. The activity of measuring, determining, or verifying the accuracy
of measurement by a particular instrument or device in relation to a
predetermined standard or reference.

CANDIDATE SITE. Property formerly utilized under contract with MED/AEC and
covered by the FUSRAP program; inactive uranium mill sites covered by the
UMTRAP program; or surplus DOE contractor facilities owned by the U.S.
Government.

CATHODE. A negative electrode; an electrode to which positive ions flow or
from which electrons appear to originate.

CERTIFICATE OF COMPLIANCE. A written statement, signed by a qualified party,
attesting that the items or services are in accordance with specified
requirements and accompanied by additional information to substantiate the
statement.

CERTIFICATION. The action of determining, verifying, and attesting in writing
to the qualifications or validity of personnel, materials, or measure-
ments.
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CERTIFIED TEST REPORT. A written document, approved by a qualified party, that
contains sufficient data and information to verify the actual properties
of items and the results of all required tests.

CHARCOAL CANISTER. A modified U.S. Army M1l gas canister that uses activated
charcoal for absorbing radon gases.

CONTAMINATION. The presence of unwanted radioactive matter.

CONVERSION FACTOR. A mathematically derived factor experimentally determined
that converts experimental system response to actual values.

CORE SAMPLE. Soil sample obtained by core drilling.

COUNT (RADIATION MEASUREMENTS. The external indication by a device designed to
enumerate ionizing events occurring within a given detector.

DAUGHTER. A nuclide formed by the radioactive decay of another nuclide, which
in this context is called the parent.

DECONTAMINATION. The removal of chemical, biological, or radiological contam-
inants from, or their neutralization on, a person, object, or area to
within levels established by governing regulatory agencies.

DESIGNATED SITES. Candidate sites and associated vicinity properties desig-
nated by the DOE for inclusion in & remedial action program.

DEVIATION. Written authorization to depart from a particular requirement.

DISINTEGRATION, NUCLEAR. A spontaneous nuclear transformation (radioactivity)
characterized by the emission of energy and/or mass from the nucleus of an
atom. When large numbers of nuclei are involved, the process is charac-
terized by a definite half-life.

DISTANCE TRANSDUCER. An optical device for measuring the distance traveled by
the ORNL-RASA Gamma Scanning Van.

DOCUMENTATION. Any written or pictorial information describing, defining,
specifying, reporting, or certifying activities, requirements, procedures,
or results.

DOSE. The accumulated radiation delivered to the whole body or a specified
part within a specified time interval, originating from an external or
internal source.

DOSE COMMITMENT. Dose equivalent, in rem, per microcurie of body intake calcu-
lated for a 50-year period.
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DOSE EQUIVALENT. Quantity that expresses all radiations on a common scale for
calculating the effective absorbed dose; the product of the absorbed dose
in rads and certain modifying factors. The unit of dose equivalent is the
rem.

DOSE RATE. The radiation dose delivered per unit time (e.g., rads per hour).

EFFICIENCY (COUNTERS). A measure of the probability that a nuclear disintegra-
tion will be detected when radiation is incident onto a detector.

ELECTRON VOLT. A unit equivalent to the amount of energy gained by an electron
in passing through a potential difference of one volt (1.6 x 10-12 erg).

ENERGY DEPENDENCE. The characteristic response of a radiation detector (e.g.,
efficiency) over a given range of radiation energies.

EXPOSURE. A measure of the ionization produced in air by X or gamma radiation
expressed in roentgens (R).

EXPOSURE PATHWAY. The pathway by which radioactivity travels in the environ-
ment to cause radiation exposure to man.

EXPOSURE RATE. Radiation exposure delivered per unit time, normally in
roentgens per hour.

EXTERNAL RADIATION. Radiation from a source outside the body.

FIXED CONTAMINATION. Residual radiocactive materials that cannot be easily
removed from a surface by wiping the area.

FORMERLY UTILIZED SITE. A site once used by or under contract to the Manhattan
Engineer District or the Atomic Energy Commission to conduct research
with, process, or store uranium or thorium ore or metals derived
therefrom,

GAMMA RADIATION. High-energy, short-wavelength electromagnetic radiation hav-
ing a range of wave lengths from 1072 to 10-12 cn.

GAMMA-RAY LOGGING. The process for determining the radioactivity profile of an
augered hole.

GAMMA-RAY SCAN. A measure of the gamma radiation level of surfaces using a
portable gamma scintillation survey meter.

GAMMA SCANNING VAN. The modified Dodge 300 van that contains and transports
the mobile gamma scanning instrumentation.
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GAMMA SCINTILLATOR. A crystal detector that emits visible light in proportion
to the intensity of a gamma-ray field. The visible light is converted to
an electric current by a photomultiplier tube.

GAS FLOW COUNTER. A radiation detector in which an appropriate atmosphere is
maintained by allowing a suitable gas to flow slowly through the sensitive
detector volume.

GEIGER-MUELLER COUNTER. Highly sensitive, gas-filled radiation-measuring dev-
ice that operates at voltages sufficiently high to produce multiple ioni-
zations from each interaction with radiation.

Ge(Li) DETECTOR. A radiation detector using a germanium (lithium drifted) cry-
stal used for detecting X or gamma rays.

GEOMETRIC MEAN. The exponential of the mean of the natural log of the values.

X = expl|Z In —
g i n

GEOMETRIC STANDARD DEVIATION. An index used to define the variability of data
associated with the geometric mean:

2
(Z 1n xi)

s = ex
g p

GRAY. The SI unit of absorbed dose equal to energy imparted by ionizing radia-
tion to a mass corresponding to 1 joule per kilogram (equals 100 rads).

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 identifi-
cation of exact locations.

GRID BLOCK. A square defined by two adjacent vertical and two adjacent hor-
izontal grid lines.

GRID POINT. The intersection of horizontal and vertical grid lines or the
intersection of a grid line and the perimeter of a structure.
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HALF-LIFE, RADIOACTIVE. Time required for one-half of the radioactive atoms
present to disintegrate.

HEALTH PHYSICS. A term in common use for that branch of radiological science

dealing with the protection of man from harmful effects of ionizing radia-
tion.

HOT SPOT. A surface area exhibiting above-average radiation levels.

INSPECTION. A phase of quality control by means of examination, observation,
or measurement to determine the conformance of materials, supplies, com-

ponents, parts, appurtenances, systems, processes or structures to
predetermined requirements.

INTERNAL RADIATION. Radiation from a source within the body (as a result of
deposition of radionuclides in body tissue).

INTRINSIC GERMANIUM DETECTOR. High-purity germanium detector (HPGe). A detec-
tor used for measuring X or gamma radiations.

IONIZATION CHAMBER. An instrument that detects and measures ionizing radiation
by measuring the electrical current that flows when radiation ionizes gas
in a chamber, making the gas a conductor of the electricity.

IONIZING RADIATION. Any radiation (e.g., alpha, beta, or gamma) displacing
electrons from atoms or molecules, thereby producing ions.

ISOTOPE. One of several nuclides of an element (hence having the same number
protons and the same atomic number, that differ from one another in the
number of neutrons and, therefore, mass number. Virtually identical chem-
ical properties are exhibited by isotopes of a particular element.

LETTER REPORT. A document, issued by ORNL-RASA, which has a limited DOE and
internal distribution. It is distinguished from an ORNL report in that
only ORNL-RASA manager approval is required prior to submittal to DOE.

LINEAR AMPLIFIER. A pulse amplifier for which the output pulse height is pro-
portional to an input pulse height for a given pulse shape, up to the
point at which the amplifier overloads.

LOWER LIMIT OF DETECTION. Lowest level of system response that can be statist-
ically differentiated from background.

‘LOW-LEVEL RADIATION. Radiation that is of such intensity or concentration that
it poses a minimal health hazard.
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LUCAS CELL. An air sampling device consisting of a 95-mL glass flask coated on
the inside with a uniform layer of zinc sulfide and a value system for
opening and closing the device; used in taking radon measurements.

MAN-REM. The product of the average individual dose in a population times the
number of individuals in the population.

MAXIMUM PERMISSIBLE CONCENTRATION. Values expressed in microcuries per millil-
iter that represent concentrations which, if maintained continuously,
would result in the maximum permissible doses to the critical organs
specified by ICRP.

MINIMUM DETECTABLE ACTIVITY. The lowest level of radioactivity that can be
measured precisely using a particular device.

MOBILE LABORATORY. ORNL-RASA semitrailer equipped as a free-standing labora-
tory for onsite survey work.

MOBILE GAMMA SCANNING. Gamma radiation monitoring of vicinity properties using
the Mobile Gamma Scanning Van.

MULTICHANNEL ANALYZER. An electronic device for sorting successive signal
pulses into parallel amplitude channels.

NATURALLY OCCURRING RADIONUCLIDES. Radionuclides and their associated daughter
products produced during the formation of the earth or by interactions of
matter with cosmic rays.

NEUTRON ACTIVATION. A technique in which an excited state is produced within
the nucleus of an atom by bombarding it with neutrons; used in analysis of
certain radionuclides.

NOBLE GAS. Any of a group of rare gases, including helium, neon, argon, kryp-
ton, xenon, and sometimes radon, that exhibit great chemical stability and
extremely low reaction rates. Also known as inert gas.

NUCLIDE. A general term referring to any nuclear species of the chemical ele-
ments that exists for a measurable time.

ORNL CELL. An air sampling device consisting of a 500-mL Lucite cylinder
coated inside with a uniform layer of zinc sulfide used in taking radon
measurements. determinations. It has a valve for opening and closing the
cell.
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ORNL REPORT - TOPICAL. The ORNL topical report is the treatment of a single
subject and is the most widely distributed of the reports produced at Oak
Ridge National Laboratory. For ORNL-RASA, it is usually a radiological
survey report for either a candidate or a vicinity site.

ORNL-TM REPORT. ORNL-TM documents contain preliminary technical information
and are distributed both internally and externally. The information
represented and the manner of presentation should be suitable for possible
abstracting and indexing.

PARENT. A radionuclide that, upon radioactive decay or disintegration, yields
a specific nuclide (the daughter) either directly or as a later member of
its radioactive series.

PERMISSIBLE DOSE. The amount of radiation that may be received by an indivi-
dual within a specified period without harmful result to that individual.

PERSONNEL MONITORING. Determination by either physical or biological measure-
ment of the amount of ionizing radiation to which an individual has been

exposed, such as by measuring the darkening of a film badge or performing
an analysis on urine for specific radionuclides.

PHOTOPEAK. In an energy spectrum of a NAI(Tl) crystal detector, the pulse-
height peak resulting from photoelectric effects from the interaction of
the detector with gamma rays.

POSTREMEDIAL ACTION SURVEY. A survey performed to verify that radiological
contamination has been reduced to the level specified by the appropriate
regulatory body.

PRELTIMINARY SURVEY. A radiological survey conducted on a site to determine if
a radiological hazard exists or the site warrants a more comprehensive

radiological survey because of the presence of residual radioactive
materials.

PRESSURIZED ION CHAMBER. A pressurized ionization chamber, or ion chamber, is
a detector that collects ion pairs formed by the interaction of radiation
with high-pressure gases within the chamber.

PRIME CONTRACTOR. A contractor having a direct contract for an entire project
and who may, in turn, assign portions of the work to subcontractors.

PROCEDURE. A document that specifies or describes how an activity is to be
performed. It may include methods to be employed, equipment or materials
to be used, and sequence of operations.

\
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PROCESSING SITE. As defined in public Law 95-604, Section 101 (6), (1) any
site, including the mill, containing residual radioactive materials, at
which all or substantially all of the uranium was produced for sale to any
Federal agency prior to January 1, 1971, under a contract with any Federal
agency, except in the case of a site at or near Slick Rock, Colorado,
unless (a) such site was owned or controlled as of January 1, 1978, or is
thereafter owned or controlled by any Federal agency or (b) a license
(issued by the Nuclear Regulatory Commission or its predecessor agency
under the Atomic Energy Act of 1954 or by a State as permitted under Sec-
tion 274 of such Act) for the production at such site of any uranium or
thorium product derived from ores was in effect on January 1, 1978, or was
issued or renewed after such date and (2) any other real property or
improvement thereon which (a) is in the vicinity of such site and (b) is
determined by the Secretary of Energy, in consultation with the Nuclear
Regulatory Commission, to be contaminated with residual radioactive
materials derived from such site.

PROCUREMENT DOCUMENTS. Contractually binding documents that identify and
define the requirements that items or services must meet to be considered
acceptable by the purchaser.

PROGENY. Descendants; used to mean the product of radioactive decay of an ele-
ment; a nuclide remaining after radioactive decay.

PROPORTIONAL COUNTER. Gas-filled radiation detection tube in which the electr-
ical pulse produced is proportional to the number of ions formed in the
gas by the incident radiation.

PULSE HEIGHT SELECTOR. A circuit designed to select and pass voltage pulses in
a certain range of amplitudes.

PURCHASE ORDER. A legal document binding the vendor and purchaser to the
specified terms of the agreement, including, but not limited to, quantity,
quality, delivery, and price.

PURCHASER. The organization or organizations responsible for issuance and
administration of a contract.

QUALIFIED PROCEDURE. A procedure that incorporates all applicable codes and
standards, operating parameters, and engineering specifications and has
been proven adequate for its intended purpose.

QUALITY ASSURANCE. Those planned and systematic actions necessary to provide
adequate confidence that an item or a facility will perform satisfactorily
in service, including those actions that provide a means of controlling,
calibrating, and measuring the characteristics of an item or process to
established requirements.
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RAD. The unit of absorbed dose equal to 100 ergs/g. The rad is a measure of
the energy imparted to matter by ionizing particles per unit mass of irra-
diated material at the point of interest.

RADIATION. The emission and propagation of energy through matter or space by
means of electromagnetic disturbances that display both wave-like and
particle-like behavior; in this context, the "particles" are known as pho-
tons. Also, refers to the energy so propagated. The term has been
extended to include streams of fast-moving particles (alpha and beta par-
ticles, free neutrons, cosmic radiation, etc.). Nuclear radiation is
emitted from atomic nuclei in various nuclear reactions, including alpha,
beta, and gamma radiation and neutromns.

RADIATION MONITORING. Continuous or periodic determination of the amount of
radiation present in a given area.

RADIATION PROTECTION GUIDELINE. The officially determined radiation doses not
to be exceeded without careful consideration. These standards are

equivalent to what was formerly called the maximum permissible dose or
maximum permissible exposure.

RADIATION SOURCE. Usually, a man-made, sealed source of radioactivity used in
calibrations, in teletherapy, in radiography, as a power source for bat-
teries, or in various types of industrial gauges. Machines such as
accelerators, and radioisotopic generators, and natural radionuclides may
also be considered sources.

RADTATION STANDARDS. Exposure standards, permissible concentrations, rules for
safe handling, regulations for transportation, regulations for industrial

control of radiation, and control of radiation exposure by legislative
means.

RADIOACTIVE WASTE. Equipment and materials from nuclear operations that are
radioactive and for which there is no further use. Wastes are generally
classified as high level (having radioactivity concentrations of hundreds
to thousands of curies per gallon or cubic foot), low level (in the range
of 1 puCi/gal or ft3), or intermediate level (between these extremes).

RADIOACTIVITY. The property of some elements to spontaneously emit alpha,
beta, or gamma rays by the disintegration of the nuclei of atoms.

RADIOISOTOPE. A radioactive isotope; an unstable isotope of an element that
decays or disintegrates spontaneously, emitting radiation. More than 1300
natural and artificial radioisotopes have been identified.
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RADIOLOGICAL SURVEY. The process of measuring the various radiation levels
associated with a specified site and the proper documentation and evalua-
tion of the data.

RADIONUCLIDE. Any radioactive species of atom that exists for a measurable
length of time. Individual radionuclides are distinguished by their
atomic weight and atomic number.

RADIUM. A naturally occurring radionuclide having the atomic number 88.

RADON. The heaviest element of the noble gas group that is produced as a gase-
ous emanation from the radiocactive decay of radium. Its atomic number is
86. All isotopes are radioactive. The isotope Rn-222 has a half-life of

3.82.

RADON CALIBRATION CHAMBER. Enclosure used in the calibration of Wrenn Chambers
in association with a radon source, transfer lines, sampling ports, humi-
dity measuring devices, and air purge systems.

RADON FLUX. The number of radon atoms migrating across a unit area within a
specified time.

RANDOM SAMPLE/MEASUREMENT. Samples/measurements taken in which no specific
consideration is given to the exact sampling/measurement location.

REM. Unit of dose equivalent; that quantity of any type of ionizing radiation
that, when absorbed by man, produces equivalent specific biological effect
to that produced by 1 rad of 250 keV X rays.

REMEDIAL ACTION. The‘actﬂvity:of removing radioactive material or otherwise
decontaminating candidate!sites or vicinity properties.
!

REMEDIAL ACTION SITE. As defined in the Residual Radioactive Material Control
Act, (1) a site at which remedial action is required and which was used
under a contract with any' predecessor of the Department of Energy, includ-
ing the Manhattan Engineer District and Atomic Energy Commission for
researching, developing, manufacturing, fabricating, testing, processing,
sampling, or storing radioactive material, except a site (a) for which a
license (issued by the Nuclear Regulatory Commission or its predecessor
agency under the Atomic Energy Act of 1954, or by a State under Section
274 of that Act) for the production or possession at the site of uranium
or thorium, their daughter products, including radium, is in effect on the
date of enactment of the Residual Radioactive Material Control Act, or is
issued or renewed after that date or (b) owned or leased by the Federal
Government on or after the date of enactment of the Residual Radiocactive
Material Control Act and (2) any other location the Secretary of Energy or
his designee determines to require remedial action due to contamination
with residual radioactive material derived from a site meeting the cri-
teria of part (1) of this definition.
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REPORT. A document that gives information for record purposes.

| RESIDUAL RADIOACTIVE MATERIAL. Material (including but not limited to waste

| material, soils, rocks, plants, shrubs, personal property, and building

materials) present at a site that results in radiation levels that exceed
background levels.

RESIDUE. Material that remains after some fraction is removed.

RESTRICTED USE. A designation following remedial action that requires some
control on the activities at a site containing radioactive material.

‘ ROENTGEN. The quantity of X or gamma radiation that will produce (in 0.001293

air at standard temperature and pressure) ions carrying 1 electrostatic
unit of electricity of either sign.

SCATTERED RADIATION. Radiation which, during its passage through a substance,
has been modified in direction and, usually, in energy.

SCINTILLATION COUNTER. The combination of phosphors, photomultiplier tube, and
associated circuits for counting light emissions produced in the phosphors

‘ by incident ionizing radiation.

SI. International System of Units.

SIEVERT. An SI unit of dose equivalent that represents the absorption of 1
J/kg. One sievert equals 100 rem.

SITE LOG BOOK. May be either a field data, radon data, or scanning van log
book.

SMEAR COUNTER. A nuclear radiation counter used to count smear samples to
determine the amount of transferable radiocactivity on surfaces.

SMEAR SAMPLE. A sample taken by "smearing" a piece of filter paper over
suspected areas of surface contamination.

SODIUM IODIDE DETECTOR. A detector that uses a sodium iodide (thallium
activated) crystal for detecting gamma rays.

SPECIFIC ACTIVITY. The total radioactivity or that attributable to an identi-
fied nuclide per gram of specified material.

SPECIFICATION. A concise set of requirements to be satisfied by a product,
material, or process; indicating, whenever appropriate, the procedure by

| vhich satisfaction of the requirements may be determined.

\
\
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SPECTRUM. A visual display, photographic record, or plot of the distribution
of the intensity of a given type of radiation as a function of its
wavelength, energy, frequency, momentum, mass, or any related quantity.

STANDARD. The result of a particular standardization effort approved by a
recognized authority.

SUBCONTRACTOR. A manufacturer or organization that receives a contract from a
prime contractor for a portion of the work on a project.

SUBSURFACE SOIL SAMPLE. Soil sample taken from deeper than 6 in. below the
soil surface level.

SURFACE BARRIER DETECTOR. A type of semiconductor detector, such as silicon,
having a depletion region in the crystal and a thin gold film electrode.

SURFACE SOIL SAMPLE. Soil sample taken from the first 6 in. of surface soil.

SURVEY METER. Any portable radiation detecting instrument especially adapted
for surveying or inspecting an area to establish the existence of radio-
active material.

SURVEY PLAN. A radiological survey plan for determining the radiological
characteristics of a specific site.

SYSTEMATIC SAMPLE/MEASUREMENT. Samples/measurements taken under a definite
method or plan.

TAILINGS. As defined in Public Law 95-604, Section 101(8), the term "tailings"
means the remaining portion of a metal-bearing ore after some or all of
such metal, such as uranium, has been extracted.

THORIUM. A naturally radioactive element having atomic number 90 and, as found
in nature, an atomic weight of approximately 232. The 232t isotope 1is
abundant and can be transmuted to fissionable 232U by neutron irradiation.

TITLE I ENGINEERING. The phase of engineering associated with planning,
evaluating, and scheduling.

TITLE II ENGINEERING. The phase of engineering associated with more detailed
activities such as drawings, specifications tests, and calculations.

TRANSFERABLE CONTAMINATION. Radioactive contamination that can be transferred
by contact with the contaminated object.
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UNRESTRICTED USE. Any use without restraint on ownership, occupancy, or land
development.

URANIUM. A radioactive element having the atomic number 92 and, as found in
natural ores, an average atomic weight of approximately 238. The two
principal natural isotopes are 235y (0.7 % of natural uranium) and 238y
(99.3 % of natural uranium). Natural uranium also includes a minute
amount of 234U, Uranium is the basic raw material of nuclear energy.

URANIUM MILL TAILINGS SITE. A site used in the handling, processing, or
storage of uranium ores and their residues.

VERIFICATION. A documented act of confirming, substantiating, and assuring
that an activity or condition has been implemented in conformance with the
specified requirements.

VICINITY PROPERTIES. Public or private properties in the vicinity of candidate
sites (FUSRAP or UMTRAP) in the RASA program.

WATER SAMPLES. Samples of surface or subsurface water removed from a survey
site for the purpose of chemical, physical, or radiological analysis.

WATER SEDIMENT SAMPLE. Sample taken of materials (soil, gravel, etc.) depo-
sited under a surface water body for the purpose of chemical, physical, or
radiological analysis.

WORKING LEVEL. Any combination of short-lived 222pp progeny in 1 L of air such
that the ultimate emission of alpha particle energy is 1.3 x 10° MeV.

WRENN CHAMBER. A device used for measuring radon gas concentrations in air by
diffusion and direct nuclide counting.

X RADIATION. Electromagnetic radiation having wavelengths shorter than those
of visible or ultraviolet light and originating from electron energy level
transfers outside the nucleus of an atom.

ZnS DETECTOR. A detector using ZnS (zinc sulfide) powder as the detection
medium and used for detection of alpha particles or other heavy ions.
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1.5.2

Abbreviations

Standard prefixes may be used with unit abbreviations.

m milli 10-3 K kilo
7’ micro 10-6 M mega
n nano 10-9 G giga
P pico 10-12 T tera
f femto 10-15 P peta
a atto 10-18 E exa
Other standard abbreviations are:
alpha a gram
becquerel Bq gray
beta B hectare
centigrade C hour
counts per minute cpm inches
cubic feet £t3 liter
cubic meters m3 meter
curie Ci metric ton
disintegrations per minute dpm minute
electron volt eV roentgen
feet ft second
gamma vy working level
1.5.3 Acronyms
AEC Atomic Energy Commission
ALARA as low as reasonably achievable
ANSI American National Standards Institute
DOE Department of Energy
EPA Environmental Protection Agency
FUSRAP Formerly Utilized Sites Remedial Action Program
Ge(Li) Lithium-drifted germanium
GJRAP Grand Junction Remedial Action Program
GM Geiger-Mueller
HASRD Health and Safety Research Division

min

WL
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HPGe high-purity germanium

ICRP International Commission on Radiological Protection
LLD lower limit of detection

MED Manhattan Engineer District

MDA minimum detectable activity

MPC maximum permissible concentration
NaIl sodium iodide

NBL New Brunswick Laboratory

NBS National Bureau of Standards

NEPA National Environmental Policy Act
NRC" Nuclear Regulatory Commission

00S Office of Operational Safety

ORAU Oak Ridge Associated Universities
ORNL Oak Ridge National Laboratory

ORO Oak Ridge Operations Office

PIC pressurized ion chamber

QA quality assurance

RASA Radiological Survey Activities

UMTRAP Uranium Mill Tailings Remedial Action Program

1.6 USE OF MANUAL

This manual describes the functions and procedures used at ORNL in sup-
port of the RASA program as implemented for the DOE. The format and arrange-
ment of the manual was selected to facilitate its use and to enable revisions
to be incorporated simply and easily. The manual is intended to be used as a

reference for all operations related to the ORNL-RASA program and may also,

from time-to-time, serve as a training manual.




MARTIN MARIETTA RASA Sect. 1 Rev. 1

ENERGY SYSTEMS, INC. PROCEDURES MANUAL
Oak Ridge National Date: 01/02/87
Laboratory Radiological Survey
Health & Safety Activities Page 19 of 20

Research Division

SUBJECT: INTRODUCTION

To ensure the integrity of the manual, individual procedures or sections
should not be removed or used out of context. The manual is intended to be
used as a complete entity to assure consistency in radiological measurements
and to enhance their credibility. To this end, copies of the manual are pro-
vided at all appropriate work stations (e.g., field vehicles, trailers,
laboratories, offices, etc.) as well as to individuals having significant
responsibilities in the implementation of ORNL-RASA operations.

The ORNL-RASA Procedures Manual consists of some 21 major sections, each
of which contains one or more subsections or procedures. Section 1 (Introduc-
tion) is descriptive in nature and defines the purpose, scope, and use of the
manual and includes a policy statement on QA. A master glossary of terms used
in this manual is also included in Sect. 1. Section 2 (Integrated Activity
Functional Description) provides background information on the functions and
administration of the ORNL-RASA program. Both of these sections may be con-
sulted occasionally for general information and should be reviewed in the
course of any related orientation or training program.

Sections 3 through 9 are "control" or planning sections and are intended
to provide procedural guidance in the planning and administration of activi-
ties related to a particular survey project. Normally, authorization to per-
form a survey would be received by the ORNL-RASA program manager who would
utilize the procedures in Sect. 3 (Program Administration), initiate a pro-
ject, and identify the general requirements and nature of the specific survey.
Depending on the type of survey required, Sect. 4 (Preliminary Survey Plan-
ning), Sect. 5 (Vicinity Properties Survey Planning), Sect. 6 (Candidate Site
Survey Planning) or Sect. 7 (Postremedial Action Survey Planning) would be
used to develop the specific survey plan. These sections are general in
nature to allow the flexibility necessary to adapt the survey plan to the
specific requirements of a designated site. Section 8 (Support Function Plan-
ning) provides general guidance for identification and planning of support
functions, as required, and Sect. 9 (QA Planning) provides the basis for the
ORNL-RASA Quality Assurance Program.

Sections 3 through 9 are intended primarily for use by the ORNL-RASA pro-
gram manager, the designated site leaders, and the individual assigned respon-
sibility for QA activities. Detailed implementing procedures for ORNL-RASA
activities are provided in Sects. 10 through 21. These sections are arranged
according to general categories of activity, as follows:

Section Activity
10 Project Management
11 Pre-Survey Activities
12 Mobile Gamma Scanning Van
13 Field Measurements
14 Sample Collection

15 Laboratory Analyses
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Section Activity
16 Equipment Inventory Control and Maintenance
17 Monitoring and Decontamination
18 Subcontract Services and Administration
19 QA Procedures
20 Measuring and Test Equipment Calibration
21 Computer Operation

Each of these sections provides a number of individual procedures detail-
ing specific activities/measurements performed by the ORNL-RASA group. These
procedures should be consulted by the staff members, as appropriate, in the
performance of specific assignments and responsibilities as designated by the
ORNL-RASA program manager or the assigned site leader.




2. INTEGRATED ACTIVITY FUNCTIONAL DESCRIPTION
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2. INTEGRATED ACTIVITY FUNCTIONAL DESCRIPTION
2.1 ORNL-RASA PROGRAM ADMINISTRATION

The DOE 00S specifies all radiological surveys and postremedial action
reviews to be performed under the ORNL-RASA program. The DOE 00S, acting
through the ORO Energy Programs and Support Division, specifies the sites and
vicinity properties to be surveyed, defines the priority of the survey activi-
ties, approves the ORNL-RASA survey plans, coordinates the onsite survey
activities, and reviews the survey documents before publication. The 00S
coordinates with the DOE Remedial Action Program Office (RAPO), which is
responsible for the remedial actions to be undertaken at the sites and proper-
ties, for all post-remedial action reviews to be performed by the ORNL-RASA
program.

The responsibility for the detailed planning, conducting, and reporting
of radiological surveys has been assigned to the RASA group of the Dosimetry
and Biophysical Transport Section (DABTS) of the Health and Safety Research
Division (HASRD). For efficiency, the positions of ORNL-RASA program manager
and RASA group leader have been combined. Dual paths of responsibility and
accountability are shown in Exhibit 2.1.

The organizational structure for administrative reporting to the DOE
includes the DABT Section Head, the HASRD Division Director, the ORNL Assis-
tant Director for Biomedical and Environmental Programs, and the ORNL Labora-
tory Director. This structure is used to submit formal RASA reports and docu-
ments, to procure material items and subcontractor services, and to obtain
support services from other ORNL divisions that are necessary to conduct the
RASA program. The legal control point for obtaining services and materials
from a subcontractor and support from other ORNL Divisions is the HASRD Divi-
sion Director.

The structure for programmatic reporting to DOE is directly from the
ORNL-RASA program manager to the DOE ORO office, Director of the Energy Pro-
grams and Support Division. This reporting line is used to submit informal
RASA reports and documents, to plan and coordinate specific RASA activities,
and to report on progress.

The support divisions indicated in Exhibit 2.1. provide necessary ser-
vices as required to support the RASA program activities. Basic support ser-
vice agreements are obtained through the Administrative Organization. Once
established, the ORNL-RASA program manager coordinates the specific work
requirements and receives the requested output products and services directly
from the support divisions.

APPROVED: DATE:
RASA Program Manager
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2.2. ORNL-RASA PROGRAMMATIC ORGANIZATION AND ACTIVITIES

The seven major program-oriented activities of the ORNL-RASA group con-
ducted in support of the DOE-RASA program are

Screening surveys of major sites

Radiological surveys of major sites

Postremedial Action (PRA) reviews of major sites

Mobile gamma scanning surveys of properties in the vicinity of the major
sites

Radiological surveys of vicinity properties

PRA reviews of vicinity properties

7. Health and safety overview support

o=

o Un

The generic structure for conducting the surveys and PRA reviews is
illustrated in Exhibit 2.1.

The requirements for performing the screening and radiological surveys of
the candidate sites and the mobile gamma scanning and radiological surveys of
the vicinity properties are defined by the DOE 00S. Such survey activities
are performed via the organization shown in Exhibit 2.2. The results of the
surveys performed by ORNL-RASA are used by 00S to designate the sites and pro-
perties for remedial action.

PRA reviews for the candidate sites and vicinity properties are performed
via the organization shown in Exhibit 2.3. ORNL-RASA performs the reviews at
the request of 00S, interfacing with RAPO through the Assistant Secretary for
Environmental Protection, Safety, and Emergency Preparedness (ASEP) and the
Assistant Secretary for Nuclear Energy (ASNE). The DOE RAPO is responsible
for the determination of remedial action priorities and for performing the
necessary remedial actions.

The assigned work is performed by the RASA group with support from other
ORNL divisions and subcontractor personnel. In the programmatic organization,
the ORNL-RASA program manager, which is a combined position with the RASA
group leader, organizes and contracts the assigned work, coordinates and
schedules the survey and analysis activities, assigns personnel, and provides
for the programmatic reporting of the RASA activities to the DOE 00S through
the ORO Energy Programs and Support Division. The reporting line is illus-
trated in Fig. 2.2,

The work assigned by the DOE 00S is organized into individual projects or
special tasks to be implemented by the RASA personnel. Following the assign-
ment of a survey or PRA review responsibility, the program manager assigns
responsibility for the necessary work to a site leader. The responsibility
for planning the survey activities, conducting the onsite survey, performing
the analysis of the survey data, preparing the survey reports, and providing
continuity for an assigned site or set of vicinity properties are delegated to
the site leader. The site leader will draw on the RASA resources as necessary
to perform the assigned work.
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The generic RASA program functions that are performed by RASA personnel
are listed on Exhibit 2.4. RASA personnel are appropriately trained to per-
form one or more of the specified functions. The identified staff positions
for performing the ongoing program management and office operations work are
listed on Exhibit 2.5. RASA personnel are assigned to perform the periodic
site survey tasks on a project-by-project basis to perform the work associated
with survey activity as required. The site leader will define the RASA per-
sonnel and facility resources required to perform the assigned work and will
assist the ORNL-RASA program manager in establishing appropriate teams and
schedules for performing the work. A flow chart illustrating the program
activities is provided in Exhibit 2.6. The flow chart indicates all survey
planning and implementation activities, following DOE site identification and
assignment, which are performed by RASA personnel.

2.3. ORNL-RASA ADMINISTRATIVE ORGANIZATION

The DOE-RASA program at ORNL is conducted exclusively by ORNL-RASA in the
Dosimetry and Biophysical Transport Section (DABTS) of the Health and Safety
Research Division (HASRD) of ORNL. See ORNL-RASA Administrative Organization
(Exhibit 2.1). 1Its sole function is to respond to the needs of DOE.

Administratively, the ORNL-RASA group is headed by the ORNL-RASA group
leader, which is a combined position with that of the ORNL-RASA program
manager. In the combined position, all technical and office staff members
report directly to the ORNL-RASA program manager. The ORNL-RASA program
manager reports to the DABT section head, who reports to the HASRD division
director. The HASRD division director reports to the ORNL Associate Director
of Biomedical and Environmental Programs, who reports to the ORNL Laboratory
Director. Administrative interaction between ORNL and DOE is achieved through
the ORNL Laboratory Director to the Deputy Manager for R&D at the DOE ORO
office.

Administrative management of ORNL-RASA is performed in accordance with
Martin Marietta Energy Systems, Inc. Administrative Procedures as described in
"D" Series Standard Practice Procedures.

Sole funding for the ORNL-RASA program is administered by the DOE Assis-
tant Secretary for Environmental Protection, Safety and Emergency Preparedness
through the DOEOOS. Funding is directed to Martin Marietta Energy Systems,
Inc. through the ORO of DOE.
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Exhibit 2.1.

ORNL-RASA program administration.
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Exhibit 2.3. Programmatic organizational chart.
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Exhibit 2.4. ORNL-RASA remedial action interface.
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Exhibit 2.5. Generic RASA program functions.

Program Management and Office Operations

ORNL-RASA Program Management
ORNL-RASA Office Operations
Subcontract Direction and Management
Records Management
Environmental Samples
Survey Records and Archives
Photographic Files
Equipment Inventory, Files and Maintenance
Administrative Records
Personnel Safety
Program Quality Assurance
Calibration Source Maintenance and Records
Portable Survey Instrumentation Maintenance
Instrument Calibration and Service Records
Mobile Laboratory Maintenance
Mobile Scanning Van Maintenance
Gamma Spectroscopy Equipment Maintenance
Sample Receiving Documentation

Site Survey Operations

Survey Team Leadership

Site Survey Planning

Survey Grid System Preparation

Radiological Measurements Collection and Reporting
Boring and Coring Operations

Environmental Samples Collection and Reporting
Radon and Radon Daughter Measurements and Reporting
Sample Preparation

Gamma-ray Spectral Analysis of Soil Samples
Analyses of Water and Sediment Samples
Radiochemical Analysis

Hydrologic and Geologic Data Collection and Reporting
Radiation Exposure Evaluation

Mobile Scanning Van Operation

Survey Report Writing

Survey Report Graphics Preparation

Report Typing

Report Coordination
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Exhibit 2.6. ORNL-RASA staff positions.

Staff positions

Program Manager
Site Leader
QA Coordinator
Instrument Technologist
Records Technologist

Calibration Records Technologist

Office Manager
Secretary
Mobile Laboratory Coordinator
Laboratory Technologist
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3. PROGRAM ADMINISTRATION

3.1 PURPOSE

The purpose of this procedure is to provide information relevant to the
ORNL-RASA program project management.

3.2 APPLICABILITY
This procedure applies to all ORNL-RASA program projects.

3.3 REFERENCES

1. Sect. 4.1, Preliminary Survey Planning

2. Sect. 5.1, Preparation of Vicinity Properties Survey Plan
3. Sect. 5.2, Preparation of Mobile Scamning Survey Plan

4. Sect. 6.1, Preparation of Candidate Site Survey Plan

5. Sect. 7.1, Preparation of Postremedial Action Survey Plan
6. Sect. 8.1, Identification and Planning of Support Functions
7. Sect. 9.1, QA Planning

8. Sect. 10.1, Project Organization and Scheduling

9. Sect. 10.5, Reports and Papers

10. Sect. 11.1, Evaluation of Site Records and Data

3.4 DEFINITIONS AND ABBREVIATIONS
3.4.1 Definitions
PROGRAM. The ORNL-RASA program as conducted for DOE.

PROJECT. All radiological survey activities dealing with a single candidate
site or set of vicinity properties.

Also see Sect. 1.5 of this manual, Terminology.

3.4.2 Abbreviations

ORAU Oak Ridge Associated Universities.

Also see Sect. 1.5 of this manual, Terminology.

APPROVED: DATE:

RASA Program Manager
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3.5 RESPONSIBILITIES

The ORNL-RASA program manager is responsible for the implementation of
this procedure and for the overall ORNL-RASA program management. Each site
leader is responsible for the overall project management, excluding those
items of responsibility retained by the ORNL-RASA program manager.

3.6 PROCEDURE

3.6.1 ORNL-RASA Program Manager

The ORNL-RASA program manager is responsible for the overall management
of the program. Management activities include:

1. Assigning a site leader to a project

2. Setting project priority and milestone schedule for performing the pro-
ject

3. Establishing and controlling the project budget

4. Assigning personnel to perform survey and laboratory tasks

5. Preparing weekly and monthly reports to DOE concerning project activities

6. Reviewing and approving all project-related reports prior to submission
to DOE

7.

Setting project priority and time constraints in conjunction with DOE
8. Controlling use of ORNL support divisions and subcontractor personnel

3.6.2 Site Leader

The site leader has the primary responsibility for project management at
a specific site. This includes the following items.

1. Reviews site-related historical records to assist in estimating the size
of the project; the information is used to determine subcontractor
requirements, survey team size, and survey planning and scheduling
according to the procedures of Sect. 11.1, Evaluation of Site Records and
Data.

2. Prepares Preliminary Survey Plan according to the procedures of Sect.
4.1, Preliminary Survey Planning.

3. Defines project requirements including manpower, equipment, subcontrac-
tors, and time constraints.

4. Establishes project schedule within time constraints imposed by DOE
through the ORNL-RASA program manager, including subcontractor scheduling
to effect a timely interface between subcontractor and survey team

activities according to the procedure of Sect. 10.1, Project Organization
and Scheduling.
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10.

11.

12.

13.

Prepares Candidate Site Survey Plan for a full radiological site survey
according to the procedure of Sect. 6.1, Preparation of Candidate Site
Survey Plan.

Prepares Vicinity Properties Survey Plan (if applicable) according to the
procedure of Sect. 5.1, Preparation of Vicinity Properties Survey Plan.
Prepares Mobile Scanning Survey Plan (if applicable) according to the
procedure of Sect. 5.2, Preparation of Mobile Scanning Survey Plan.
Prepares Postremedial Action Survey Plan (if applicable) according to the
procedure of Sect. 7.1, Preparation of Postremedial Action Survey Plan.
Identifies support function requirements according to the procedure of
Sect. 8.1, Identification and Planning of Support Functions, including
activities involving ORAU, and preparation of necessary purchase orders
and other documentation.

Identifies QA requirements and prepares QA  plans according to the pro-
cedure of Sect. 9.1, QA Planning.

Generates all plans and reports pertinent to the assigned project accord-
ing to the procedure of Sect. 10.5, Reports and Papers.

Plans and coordinates all field activities and task assignments for the
project.

Assists program manager in selection of survey team members based on pro-
ject requirements, specific individual expertise, and the availability of
ORNL-RASA personnel.

Chronological order of activities involving project management are illus-

trated in the Project Management Flow Sheet (Exhibit 3.1). These activities
are shown grouped as Candidate Site, Vicinity Properties, and Postremedial
Action Survey and have an "and/or" relationship in which each individual
activity or any combination may be considered a project.
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4. PRELIMINARY SURVEY PLANNING

4.1 PURPOSE

The purpose of this procedure is to provide a method for the organized
planning of activities preceding the preliminary survey of a candidate site.

4.2 APPLICABILITY

This procedure applies to all preliminary surveys conducted by ORNL in

support of the DOE-RASA program.

4.3 REFERENCES

1. Sect. 6.2, Preparation for and Performance of Surveys

2. Sect. 11.1, Evaluation of Site Records and Data
4.4 DEFINITIONS AND ABBREVIATIONS

4.4.1 Definitions

PRELIMINARY SURVEY. A radiological survey performed to establish the presence
of contamination, to provide input for the decision by DOE to conduct a

full radiological survey, and to obtain site information needed for the

planning of the comprehensive survey.
INITIAL SITE VISIT. Preliminary survey.
Also see Sect. 1.5 of this manual, Terminology.

4.4.2 Abbreviations

AEC Atomic Energy Commission.
MED Manhattan Engineer District.
Also see Sect. 1.5 of this manual, Terminology.

4.5 RESPONSIBILITIES

The site leader is responsible for the implementation of this procedure
and has overall responsibility of the project; responsibility for report
review and submittal remains with the RASA program manager.

APPROVED:

RASA Program Manager
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4.6 PROCEDURE

4.6.1 Document Review

A thorough review of all available documents pertinent to an assigned
candidate site or vicinity property shall be made by the site leader. These
documents may include:

Site plats

Site blueprints and drawings

Site photographs

All available drawings and sketches concerning structures located on the

site

5. Radiological survey results (including DOE aerial surveys) and any data
acquired prior to decontamination activities

6. Aerial photos

Maps

8. Current site usage data

£/~ wro

~

Historical site documents are provided to ORNL-RASA by DOE. Additional
information is contained in the procedure of Sect. 11.1, Evaluation of Site
Records and Data.

4.6.2 Interviews

DOE makes the initial contact with the property (site) owners. ORNL-RASA
personnel may directly contact the property owner(s) only at the discretion of
DOE.

In contacting the property owner(s), the site leader will determine if
any persons currently at the site were associated with the operations and
activities on the site during the period of active involvement in MED or AEC
activities.

Personal interviews with these people may provide additional input into
the evaluation of requirements for the preliminary survey. Documentation of

these interviews shall be placed in the Preliminary Survey Plan file.

4.6.3 Planning Objective

The basic objective in the Preliminary Survey Planning is to determine,
as exactly as possible, what happened at the site. Results of the historical
reviews and personal interviews should be assembled in concise form to assist
in preparation of the Preliminary Survey Plan. The following are typical
questions designed to provide the desired information:
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1. Who did the original work?

2. What were the starting materials, intermediates, and end products?

3. Where was the process located on the site?

4. Where were raw material and product storage areas?

5. What was the production flow path of radioactive material through the
site?

6. What buildings and equipment were used in the process?

7. Is equipment formerly used in the process located on the site, and where
is it located?

8. Is there a possibility of offsite contamination by natural or anthropo-
genic means?

9. What areas have been previously subjected to decontamination, and what
were the results of those activities?

4.6.4 Preliminary Survey Determinations

Based on evaluation of the data as assembled following Sect. 6.3 of this
procedure, determine as applicable:

Which property area(s) are to be surveyed?

Which building(s) are to be surveyed (include specific room if possible)?

What measurements should be made?

Where should measurements be taken?

What samples should be taken to reflect representative site characteris-

tics?

Which analyses should be performed on the samples?

What site photographs should be made?

8. What additional equipment will be required? (See Preliminary Survey
Equipment List, Exhibit 4.1).

9. Will additional personnel be needed above the normal preliminary survey

complement of two?

Vs

~N Y
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Exhibit 4.1. Preliminary survey equipment list.?&

Equipment

Gamma scintillation detectors
Beta-gamma detectors
Alpha detectors
Soil bags and scoops
Water containers
Smear equipment
Blank log book

Photographic equipment

8Normally two of each primary piece of equipment is taken to a survey
site.
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5. VICINITY PROPERTIES SURVEY PLANNING

5.1 ©PREPARATION OF VICINITY PROPERTIES SURVEY PLAN

5.1.1 Purpose

The purpose of this procedure is to provide guidelines for preparing a
Vicinity Properties Survey Plan.

5.1.2 Applicability

This procedure applies to the preparation of a vicinity properties radio-
logical survey plan by the ORNL-RASA personnel. Refer to the procedures of
Sect. 6.2, Preparation for and Performance of Surveys.

5.1.3 References

Sect. 6.1, Preparation of Candidate Site Survey Plan
Sect. 6.2, Preparation for and Performance of Surveys
Sect. 10.5, Reports and Papers

Sect. 12.1, Mobile Gamma Scanning Van Operation
Vicinity Properties Preliminary Site Survey Report

Tu W=

5.1.4 Definitions and Abbreviations

See Sect.l.5 of this Manual, Terminology.

5.1.5 Responsibilities

5.1.5.1 ORNL-RASA Program Manager

The ORNL-RASA program manager has the overall responsibility of the
Vicinity Properties Survey Plan. He will designate a site leader and
reviewers for the survey plan preparation and review. He is also responsible
for reviewing, transmitting, and coordinating the review of the plan and sub-
mitting it for DOE review and approval.

5.1.5.2 Site Leader
The site leader is responsible for the development of the Vicinity Pro-

perties Survey Plan. He will submit the plan into the review process, resolve
comments, and submit the plan to the ORNL-RASA program manager for approval.

APPROVED: DATE:

RASA Program Manager
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5.1.5.3 Reviewers

The reviewers, assigned by the ORNL-RASA program manager, are responsible
for the review of the Vicinity Properties Survey Plan to assure that the plan
is prepared in accordance with administrative, operational, and QA require-
ments. Review comments will be returned to the site leader within three days
of receipt of the plan.

5.1.6 Procedure

The procedure for preparation of a vicinity properties radiological sur-
vey plan is similar to the procedures of Sect. 6.1, Preparation of a Candidate
Site Survey Plan. The main difference is that a vicinity property has been
contaminated through introduction of radicactive materials from a candidate
site, rather than from actual onsite processing or material handling. As
such, vicinity properties do not have the facilities or equipment associated
with former processing activities. These sites are usually contaminated to a
lesser extent than the candidate site from which the material came.

5.1.6.1 Vicinity Properties Identification

The identification of the vicinity properties will either be provided by
DOE based on historical data, aerial survey results, or the mobile scanning
survey detailed in Sect. 12.1, Mobile Gamma Scanning Van Operation. All
references to the property locations in the survey plan will be made according
to the property identification code given by DOE. No direct identification of
addresses or property owners will be made. For plans designed to cover the
general survey requirements of numerous properties (i.e, for all surveying in
a particular city), specific locations may not be included.

5.1.6.2 Determine Potential Exposure Pathways

Refer to Sect. 6.2, Candidate Site Survey Planning.

5.1.6.3 Specify Establishment of Grid System

Refer to Sect. 6.3, Candidate Site Survey Planning.

5.1.6.4 Specify Radiation Measurements

For radiation measurements refer to Sect. 6.4, Candidate Site Survey
Planning.

5.1.6.5 Determine Samples to be Collected

For samples to be collected, refer to Sect. 6.5, Candidate Site Survey
Planning.
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5.1.6.6 Determine Subcontract Services Requirement

Refer to Sect. 6.6, Candidate Site Survey Planning, for determining sub-
contract services requirements.

5.1.6.7 Determine Survey Schedule .

Refer to Sect. 6.7, Candidate Site Survey Planning, for survey schedule
requirements.

5.1.6.8 Prepare and Submit the Survey Plan

The site leader will prepare a vicinity properties radiological survey
plan documenting the required activities for the survey. The plan should be
submitted to the ORNL-RASA program manager for review and approval. The con-
tents and format of a Vicinity Properties Survey Plan are presented in Sect.
10.5, Reports and Papers.

5.2 PREPARATION OF MOBILE SCANNING SURVEY PLAN

5.2.1 Purpose

The purpose of this procedure is to provide guidelines for the prepara-
tion of mobile gamma scanning survey plans.

5.2.2 Applicability

This procedure applies to the preparation of mobile gamma scanning survey
plans by ORNL-RASA personnel.

5.2.3 References

1. Previous site aerial survey photographs, if any.
2. Previous mobile gamma scanning results, if any.

5.2.4 Definitions and Abbreviations

See Sect.l.5 of this manual, Terminology. 5.2.5 Responsibilities

5.2.5.1 ORNL-RASA Program Manager

The ORNL-RASA program manager has overall responsibility for the content
and adequacy of the mobile gamma scanning survey plan. He will designate a
site leader and reviewers for the plan and will be responsible for reviewing,
transmitting, and coordinating the review of an submitting the plan for DOE
approval.
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5.2.5.2 Site Leader

The site leader is responsible for the preparation of the mobile gamma
scanning survey plan. He will submit the plan into the review process; final
approval is made by the ORNL-RASA program manager.

5.2.5.3 Reviewers

The reviewers will receive the mobile gamma scanning survey plan from the
site leader and will review the plan to ensure that it is prepared according
to the requirements of this procedure and that quality assurance and adminis-
trative requirements are satisfied. Review comments will be returned to the
site leader within three days.

5.2.6 Procedure

5.2.6.1 Develop Mobile Scanning Survey Plan

Obtain, review, and assess information provided by previous aerial survey
and mobile scan data, if available. Based on the available information,
develop the survey plan following the steps below.

1. Define the scope or boundaries of the survey by outlining on a map of the
general survey area (1) the areas of known contamination as indicated by
the aerial survey results and (2) the extent of previous mobile gamma
scans.

2. Using the outline established in the previous step (1), develop a
street-by-street scanning plan for the area. Note from the aerial survey
or previous mobile scan information, specific areas of high radiation
levels that require special attention. This plan will normally identify
the specific sections of town to be surveyed, or, if the entire city is
to be scanned, define the outer limits of the survey.

3. With the results from the previous step (2), estimate the length of time
required to complete the mobile gamma scan and develop a schedule for the
survey. Provide a tentative date for start of the survey. This date is
subject to the ORNL-RASA program manager’s approval.

4. Prepare the survey plan for submittal to the ORNL-RASA program manager's
review. The plan should include

a. an introduction summarizing the information on the site obtained
from previous aerial surveys and mobile scans, as applicable,

b. the scope of the present planned survey, including (1) a ground
level follow-up of the aerial survey and (2) the plan for the
street-by-street mobile scan; when available, include a map showing
the areas and boundaries of the proposed survey plan, and

c. a schedule for the survey activities showing estimated survey start
date, duration, end date, and date on which a report will be submit-
ted to DOE.
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5.2.6.2 Plan Submittal, Review, and Approval

The completed survey plan is submitted to the reviewers.
of the review, a final version of the plan is submitted to the ORNL-RASA pro-

gram manager for final review and approval.

Upon completion
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6. CANDIDATE SITE SURVEY PLANNING

6.1 PREPARATION OF CANDIDATE SITE SURVEY PLAN

6.1.1 Purpose

The purpose of this procedure is to provide guidelines for preparing a
Candidate Site Survey Plan.

6.1.2 Applicability

This procedure applies to the preparation of a survey plan for a candi-
date site by ORNL-RASA personnel. Refer to Sect. 6.2, Preparation for and
Performance of Surveys.

6.1.3 References

Sect. 6.2, Preparation for and Performance of Surveys

Sect. 8.1, Identification and Planning of Support Functions

Sect. 10.5, Reports and Papers

Sect. 11.2, Specification of Measurement Grid System and Maps

Sect. 13.1, Background Measurements

Sect. 13.2, Alpha Radiation Measurements

Sect. 13.3, Beta-Gamma Radiation Measurements

Sect. 13.4, Transferable Alpha and Beta-Gamma Measurements

Sect. 13.5, Gamma Exposure Rate Measurements (Pressurized Ion Chamber)
10. Sect. 13.6, External Gamma Radiation Measurements

11. Sect. 13.7, Gamma Logging of Augered Holes

12. Sect. 13.9, Radon Measurements

13. Sect. 13.10, Measurement of Radon Daughter Activities in Air Samples
14. Sect. 13.11, Radon Flux Measurements

15. Sect. 14.1, Soil and Sediment Sample Collection

16. Sect. 14.2, Water Sample Collection

17. Sect. 14.3, Packaging and Shipment of Environmental Samples

18. Sect. 1l4.4, Sample Identification and Labeling

19. Sect. 14.5, Storage of Environmental Samples

20. Preliminary Site Survey Report

Woo~dAWULHs W

6.1.4 Definitions and Abbreviations

PIC. Pressurized Ion Chamber

Also see Sect. 1.5 of this manual, Terminology.

APPROVED: DATE:
RASA Program Manager
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6.1.5 Responsibilities

6.1.5.1 ORNL-RASA Program Manager

The ORNL-RASA program manager has overall responsibility for the content
and adequacy of the Candidate Site Survey Plan. He will designate a site
leader and reviewers for the plan. He is also responsible for reviewing,
transmitting, and coordinating the review of the plan and submitting it for
DOE approval.

6.1.5.2 Site Leader

The site leader is responsible for the preparation of the Candidate Site
Survey Plan according to the requirements of this procedure. He will submit
the plan into the review process; final approval will be made by the ORNL-RASA
program manager.

6.1.5.3 Reviewers

The reviewers will receive the Candidate Site Survey Plan from the site
leader and review the plan to ensure that it is prepared according to the
requirements of this procedure and that QA and administrative requirements are
satisfied. Review comments will be returned to the site leader within three
days.

6.1.6 Procedure

6.1.6.1 Review and Assess Preliminary Site Radiological Survey Report

The preliminary site radiological survey report should have been com-
pleted at this stage and should contain information relevant to the sub-
sections to be discussed below. If additional information is required, the
site leader should obtain it through proper channels.

Site usage history

Review the site usage history, paying special attention to the parameters
that may indicate potential areas of contamination or that may affect radia-
tion exposures to the public and workers. Examples of information that needs
to be noted are:

1. Operations conducted at the site relevant to MED/AEC activities;

2. Methods and locations of processing, storage, and disposal of radioactive
materials at the site;

3. Forms (gas, liquid, solid) of the radionuclides processed, stored, or
disposed;

4. Radionuclides known or suspected to still be present at the site;
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5. Areas and equipment that are, or may be, contaminated and occupancy of
contaminated areas; and
6. Current condition, ownership, and legal property boundaries of the site.

Site geography and topography

Review the site geography and topography and note such features that may
affect contaminated areas, radiological measurements or sampling, and radia-
tion exposures to the workers or public. Special note should be made of pos-
sible means or sources of contamination of surrounding water bodies, vegeta-
tions, grazing land, etc.

Facility drawings/photographs

Review the facility drawings and photographs of previous processing and
waste handling areas and locate potentially contaminated equipment and open
areas. Note previous process and waste flows to and from the facility. Such
information will facilitate planning and result in an effective survey pro-
gram.

Present site usage

Review the current site usage and layout. Determine if current manage-
ment has disturbed any of the site features since the last facility drawings
were made.

Preliminary site survey results

Review results of the preliminary site radiological survey to determine
locations of contaminated materials, types of contaminated materials, and any
onsite support contractor requirements.

Aerial survey results

If an aerial survey has been made, obtain and review the results with
particular emphasis on location(s) and intensity of abnormal radiation levels.
These locations should be considered in developing the detailed survey plan.

6.1.6.2 Determine Potential Exposure Pathways

Based on the information obtained from preceding Sect. 6.1 subsections,
identify the probable pathways (routes) by which the public may be exposed to
radiation. The pathways may be one or more of the following:

1. Direct exposure to radiation,

2. Inhalation of radiocactive particulates or gases (primarily radon and
radon daughters), or

3. 1Ingestion of radioactivity through water or food.
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The identification of the probable pathways will help to determine the
measurements to be made and the samples to be collected.

6.1.6.3 Specify Establishment of Grid System

For a candidate site survey, a grid system is generally set up to facili-
tate identification of survey areas and sample locations. For details of
establishing a grid system, see Sect. 11.2, Specification of Measurement Grid
System and Maps. Once established, the grid system becomes the master loca-
tion identification system for the site survey. All radiological measurements

and sample locations are keyed to the location identification established by
\ the grid system.

For criteria on determining sampling locations, refer to the sample col-

lection procedure description in Sects. 3 and 11.2, Specification of Measure-
ment Grid System and Maps.

6.1.6.4 Specify Radiation Measurements to be Made

Based on information obtained from Sects. 6.1 and 6.2, specify the radio-

logical measurements to be made. Guides for specifying radiation measurements
are given in the following subsections.

Background radiation

Determination of external gamma radiation levels in background areas
should be specified to provide baseline data for comparison purposes. The
measurement locations need not be specified in the plan because they will be
\determined in the field. Refer to Sect. 13.1, Background Measurements, for
details of background radiation detection, instrumentation, and methods. It
will also provide details for background sample collection.

External gamma-ray exposure rates

Provision should be made in the survey plan to measure and document
external gamma-ray exposure rates to provide a radiation "map" to assist in
planning and implementation of subsequent remedial action.

These radiation
measurements should be specified to include the following:

1. Exposure rate measurements at ground surface and one meter above ground
at specified grid locations indoors and outdoors at the site; an average
s exposure rate for both indoors and outdoors can then be determined and

maximum levels highlighted.

2. Surface gamma-ray scanning to define the areal extent of above-background
radiation exposures.

‘ 3. Surface gamma-ray scanning of all equipment, building surfaces, and other
materials at the site.

4. PIC measurements at locations of differing gamma radiation fields for
cross correlation with gamma scintillation results.
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Refer to Sect. 13.5, Gamma Exposure Rate Measurements (Pressurized Ion
Chamber), and Sect. 13.6, External Gamma Radiation Measurements, for details
of gamma-ray detection instrumentation and methods.

Beta-gamma dose rates

Beta-gamma dose rates should be specified for measurement and documenta-
tion of the following:

1. Specific locations where contamination by beta-emitting radionuclides is
suspected.
2. Locations where gamma-ray exposure rates are significantly elevated.

Refer to Sect. 13.3, Beta-Gamma Radiation Measurements, for details of
beta-gamma dose rate instrumentation and measurement techniques.

Direct surface alpha radiation

Indoor direct surface activities should be specified for measurement.
The measurements should include the following:

1. Systematic measurement of surface alpha activity on walls and floor sur-
faces

2. Measurement of alpha activity at locations of elevated gamma or beta-
gamma radiation levels

3. Measurement of alpha activity on selected equipment surfaces

Refer to Sect. 13.2, Alpha Radiation Measurements, for details of fixed
alpha contamination measurement instrumentation and techniques.

Transferable beta-gamma and alpha activity on surfaces

Transferable beta-gamma and alpha activity on indoor surfaces should be
specified for measurement. The measurements should include:

1. Random sampling of contamination levels throughout the structure;

2. Sampling at locations of suspect beta, alpha, and gamma contamination on
walls and other indoor surfaces

3. Sampling of selected equipment surfaces

Refer to Sect. 13.4, Transferable Alpha and Beta-Gamma Measurements, for
details of transferable activity measurement instrumentation and techniques.

Radon and radon daughter concentrations

At locations where the potential for indoor contamination of radon and
radon daughters exists, measurements should be specified to determine:
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1. Concentration of radon on each level of the structure to determine the
instantaneous indoor concentration;

2. Concentration of radon in areas suspected of elevated concentrations
(i.e., over drains, in poorly ventilated areas, etc.);

3. Concentrations of radon at locations where continuous measurements, see
(4) of this list, or radon daughter sampling is being conducted, to pro-
vide for cross correlation;

4., Continuous radon concentration at selected locations within the structure
to determine daily fluctuations and short-term average concentrations;

5. Radon daughter concentrations on each level of the structure to determine
the instantaneous indoor concentrations; and

6. Radon daughter concentrations in areas with above-background radon con-
centrations or in areas suspected of containing elevated daughter levels.

Refer to Sect. 13.9, Radon Measurements, and Sect. 13.10, Measurement of
Radon Daughter Activities in Air Samples, for details of radon and radon

daughter measurement instrumentation and techniques.

Surface radon flux measurements

Where there is a potential for radon infiltration into structures, sur-
face radon flux measurements can be specified to determine the radon source
(i.e., drain, floor cracks, etc.) and provide an estimate of the flux at the
measurement location.

Refer to Sect. 13.11, Radon Flux Measurements, for details of measurement
instrumentation and techniques.

Subsurface gamma-ray logging of auger holes

Where indoor or outdoor drilling 'is specified (see Sect. 6.6), subsurface
gamma-ray logging of auger holes should also be specified to provide:

1. An indication of gross radiation levels as a function of depth which will
provide the information about the interface between clean and contam-
inated soils, and the depth and thickness of clean and contaminated
soils, and

2. Correlation of gamma radiation levels with subsurface soil sample
radionuclide analyses.

Refer to Sect. 13.7, Gamma Logging of Augered Holes, for details of gamma
logging instrumentation and methods.

Air particulate concentrations

If conditions at the site result in significant airborne dust, determina-
tion of radionuclide concentrations in air at the locations where these condi-
tions exist should be specified. The measurements should provide for:
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1. Quantification of gross alpha and gross beta-gamma activity per unit of

air volume;
2. Half-life of short-lived primary contaminants; and
3. Identification of long-lived radionuclides of concern.

Others

If there are other parameters that need to be measured, they should also
be indicated in the plan in sufficient detail for field operation to proceed.

6.1.6.5 Determine Samples to be Taken

Based on information obtained in Sects. 6.1, 6.2, and 6.4, specify the
environmental samples to be taken.

Sampling locations will be documented according to the grid system refer-
enced in Sect. 6.3.

Background samples

For all types of samples specified to be taken (i.e., water, surface, and
subsurface soil, etc.) a background sample will also be obtained and analyzed
to provide the baseline data for comparison purposes. Locations for back-
ground samples will be determined at the site. For guidelines on background
sample collection, refer to Sect. 13.1, Background Measurements.

Soil samples

Surface and subsurface soil sampling should be identified in the plan
according to the following:

1. A composite outdoor surface soil sample or a series of systematic or ran-
dom soil samples should be obtained and analyzed to determine average
surface soil radionuclide concentrations.

2. Biased samples should be obtained at locations showing elevated radiation
levels and from locations of known soil contamination.

3. Subsurface soil samples should be taken from all drill holes; samples
should be taken from the sides of the holes or as a continuous core; the
results of analyses will indicate the total thickness and depth of con-

tamination.

Refer to Sect. 13.1, Background Measurements, and Sect. 14.1, Soil and
Sediment Sample Collection, for more details of soil sample collection and

techniques.
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Water samples

Water samples from the site and surrounding area should be obtained and
analyzed. Depending on the site, water sources may be rivers, streams, lakes,
potable water, wells, etc. Water found in any drill hole should be sampled
and submitted for analysis. Refer to Sect. 14.2, Water Sample Collection, for
details of water sample collection methods.

Water sediment

A sediment sample should be specified to be obtained from each location
where surface water is to be taken. Refer to Sect. 1l4.1, Soil and Sediment
Sample Collection, for details on sediment sample collection methods.

Vegetation

Although vegetation is not routinely being obtained for analysis, collec-
tion of such samples should be specified when the potential for food chain
exposure justifies it. For example, if a vegetable garden has been planted
over contaminated soil, vegetable samples should be obtained and analyzed.

Others
If there are other materials suspected of being contaminated (i.e.,
building supplies, rocks, filters, etc.), sampling should be specified in the

plan.

6.1.6.6 Determine Subcontract Services Requirement

Based on the requirements established for sampling, radiation measure-
ments, and the conditions of the site, requirements for subcontract services
not available within ORNL should be specified.

The subcontract services may include:

1. Industrial cleaners - for clearing and cleaning buildings before indoor
survey;

2. Landscape maintenance - for clearing vegetation and rubble before survey;

3. Land surveyors - for establishing property lines, base maps, and layout
of the grid system;

4. Construction contractors - for earth and large debris removal (i.e.,
backhoe, tractor, front-end loader, etc.) to provide access to areas to
be surveyed;

5. Drill and auger contractors - for drilling services for subsurface sam-
pling, including augering and continuous core sampling;

6. Soil sample processors - for soil and sediment sample preparation for
onsite analysis; and

7. Technical services - for providing services such as health physics, or
other technical personnel or services that cannot be provided by ORNL.
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The subcontract services will be obtained according to the requirements
of the procedure of Sect. 8.1, Identification and Planning of Support Func-
tions.

6.1.6.7 Determine Survey Schedule

Provide a tentative floating schedule for completion of the survey
activities. The schedule should indicate specific activities, the duration of
work for each activity, and the manpower requirements for each activity. The
schedule should emphasize the duration of the survey rather than the calendar
schedule because many outside factors will affect the calendar schedule.

6.1.6.8 Prepare and Submit the Radiological Survey Plan for Review and
Approval

The plan should be prepared in accordance with the procedure of Sect.
10.5, Reports and Papers, and submitted to the reviewers for the review pro-
cess. Upon completion of the review and revision, the final document will be
submitted to the ORNL-RASA program manager for final review and approval.

6.2 PREPARATION FOR AND PERFORMANCE OF SURVEYS

6.2.1 Purpose

The purpose of this procedure is to provide guidelines for the prepara-
tion for and performance of radiological surveys at remote sites.

6.2.2 Applicability

This procedure applies to the preparation for and performance of prelim-
inary site surveys, comprehensive candidate site surveys, vicinity properties
surveys, and postremedial action surveys.

6.2.3 References

Sect. 8.1, Identification and Planning of Support Functions

Sect. 10.3, Data Storage

Sect. 16.1, Mobile Laboratory Equipment Inventory

Sect. 18.1, Procurement of Services and Equipment

Sect. 19.2, Indoctrination, Training and Qualification of Personnel
Preliminary site survey plan (as applicable)

Candidate site survey plan (as applicable)

Vicinity properties survey plan (as applicable)

Postremédial action survey plan (as applicable)

woo~Novun W
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6.2.4 Definitions and Abbreviations

See Sect. 1.5 of this manual, Terminology.

6.2.5 Responsibilities

6.2.5.1 ORNL-RASA Program Manager

The ORNL-RASA program manager is responsible for the performance of
radiological surveys.

6.2.5.2 Site Leader

The site leader or his designee is responsible for all the radiological
survey activities called for in the plan. He is responsible for the prepara-
tion for and performance of the survey activities.

6.2.6 Procedure

6.2.6.1 Review Radiological Survey Plan

Review the radiological survey plan prepared previously and any site-
related information that may have become available following plan preparation.
Based on the plan requirements, prepare for the actual survey.

6.2.6.2 Survey Preparation

Determine subcontract services requirements

From the survey plan, determine requirements for subcontract services.

If necessary, prepare specifications for the subcontract services for input to
the request for proposal or contract for these services. For details see
Sect. 8.1, Identification and Planning of Cupport Functions, and Sect. 18.1,
Procurement of Services and Equipment.

Monitor the progress and status of obtaining the subcontract services to
ensure that such services will be available to support the survey schedule and
activities. 1If problems arise, the ORNL-RASA program manager should be so
advised.

Determine also the contacts for the various utilities (gas, water, tele-
phone, electricity, etc.) to make sure that their services will be available
when needed.

Determine survey requirements

From the survey plan, determine the activities which will be performed at
the site. Divide the survey plan into activities adequately covered by an
operational procedure and check off the applicable procedures on Exhibit 6.1.
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Assign survey team members

From the survey requirements indicated above, determine the personnel
requirements for the team. Based on these requirements, organize a tentative
survey team considering the available group resources. Present the team to
the ORNL-RASA program manager for tentative approval. Once approved, advise
the team members of their assignments and determine if conflicts exist. Such
conflicts must be satisfactorily resolved before the team can be considered
organized.

Prepare survey equipment and supplies

Within one week of the survey trip, the site leader, assisted by his sur-
vey team, should check and ensure that the survey equipment, tools, and sup-
plies are on hand and ready for use. Exhibit 6.1 in which only procedure
numbers are indicated, should be cross-checked with the inventory sheet for
the mobile laboratory (Sect. 16.1, Mobile Laboratory Equipment Inventory).
After the equipment, tools, and supplies are determined to be on board, the
team should check them for proper operation.

Prepare Field Data Log Book for documenting site measurements and activi-
ties. For details, refer to Sect. 10.3, Data Storage.

Ensure site owner notification

One week before the survey trip, the site leader will ensure that the
site or property owner(s) has been notified of the planned survey, by confirm-
ing the visit by telephone. 1If problems exist, notify the ORNL-RASA program
manager.

Prepare travel arrangements and itinerary

As far ahead as practical, make hotel and car reservations for the team
members. One week before the trip, prepare an itinerary for distribution to
the team members and the office manager. At this time, reconfirm team
members’ availability for the trip. One day before the trip, check the
weather forecast for the site and transmit information of interest to the team
members.

New personnel training

All members of the survey team who are newly assigned to ORNL-RASA must
be trained according to the procedure of Sect. 19.2, Indoctrination, Training,
and Qualification of Personnel, before performing survey activities.
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Prepare survey vehicle

Check with the Mobile Lab Coordinator to ensure that the survey vehicle
is ready for the trip. These checks are similar to safety checks on a per-
sonal automobile. The list is shown in Exhibit 6.2. The above checks are
performed in addition to regular vehicle repair and maintenance provided by
the ORNL garage. If any defects or unsafe conditions are discovered prior to
a trip, they should be corrected by the garage as soon as possible. Any
unsafe conditions observed during a trip should be corrected as soon as possi-
ble in the field or after the trip to ma