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SUBJECT: INTRCDUCTION

1. INTRODUCTION

1.1 INTRODUCTION

From the early 1940's through 1970, urenium ore wﬁs processed at mills
owned by private companies under contracts with the Manhattan Engineer Dis~
trict and the U.S8. Atomic Energy Commission (AEC). As these uranium ore
bodies were depleted and the demand for U308 decreased, many of the mills
were desctivated. Large quantities of processed ore residue {(called tail-
ings) were left behind. Following conventional metallurgical industry
practices,:the tailings were deposited either in ponds or in stockpiles and
were allowed to dry. Some of these dried deposits were left unprotected,
thus allowing the wind to broadcast tailings over the surrounding area.

The public was sllowed access to some deposits, and, as a result, some
tailings were utilized as a8 sand substitute or as backfill material in con-
struction projects. These properties include residences, schools, hotels,
hospitals, open land, and commercial buildings, and are referred to as
"vicinily properties,”

In 1972, Congress passed Public Law 92-314 to provide funds for
cleanup of vicinity properties in Grand Junction, Colorado. Also in 1972,
the AEC in cooperation with the U.S, Envirommental Protection Agency (EPA)
initiated a program to determine the preliminary iadiological stetus and
public health effects associated with the inactive uranium mill tailings
sites and all associated vicinity properties. In 1978, Congress passed
Public Law 95-604, the Uranium Mill Tailings Radiation Control Act
(UMIRCA), which required the federaligovernment to perform remedial actions
on inactive uranium mill tailings sites that had been used by the federal

government, and on each site’s associated vicinity properties.

APPROVED : @I M,Q,/i‘/{,l #&, DATE : _‘/f/_lﬁﬁ(ﬁ,-__

RASA/UMIRA Project Manager
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The U.S. Department of Energy (DCE) was assigned the responsibility for
conducting remedisl action at 24 sites, which are located in one eastern and
nine western states. The DOE’s responsibilities are being met through its

Uranium Mill Tailings Remedial Action Project Office (UMTRA-PO) in Albu-
querque, New Mexico. The UMIRA-PO is responsible for (1) identifying candi-

date vicinity properties; (2) determining the extent of contamination of
these properties and their eligibility for remedial sction; (3) implementing
remedial actions; (4) certifying that the properties have been cleaned in
conformance with EPA standards (40 CFR Part 19 2); and (5) coordinating its
activilies with appropriate agencies or representatives of state, tribal,
and local govermments, of the U.S, Nuclear Regulatory Commission (NRC), and
of the DOE Division of Remedial Actiom Projects., Details of the UMIRA Pro-
ject policies and guidelines for remedial action activities are given in the

Vicinity Properties Management and Implementation Manual.l

1.2 PUORPOSE

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 Radiological Survey Activities (RASA) group ium the Dosimetzy and
Biophysical Transport Section (DABTS) of the Health and Safety Research
Division (BASRD) at the Oak Ridge National Laborstory (ORML), in its role as
the Inclusion Survey Contractor (ISC). Members of the RASA group assigned
to the UMIRA Project are headquartecred in the ORML/RASA office in Grand
Junction, Colorado, and report to the ORML/RASA Project Manager. This por-
tion of the RASA group is hereafter called the RASA/UMIRA group.

1., U.S. Department of Energy, Vicinity Properties Management apd

Implementation Manual, UMIRA-DOE/AL~050601 (June 1984).




MARTIN MARIETTA RAS A/UMTRA Sect. 1 Rev. 1 _

ENERGY SYSTEMS, INC, PROCEDURES MANUAL
Ok Ridge National Date:_03/31/86
Laboratory Radiological Survey
Health ¢ Safety Activities Page 3  of ' 28

Research Division

SUBJECT: INTRODUCTION

The Procedures Manual ensures that the organizational, administrative,
and technical activities of the RASA/UMIRA group conform properly to those
of the ISC as described in the VPMIM and the Summary Protocol.2 This manual
also ensures that the techniques and procedures used by the RASA/UMTRA group
and contractor personnel meet the reguirements of applicable governmental,

scientific, and industrisl standards.3,4,5,6,7,8
1.3 SCOPE

This Procedures Manugl is sufficiently comprehensive for use by the
RASA/UMIRA group and contractor personpel in the planning, performance, and
reporting of radiological surveys. The Procedures Manual provides formal
procedures for conducting inclusion radiological surveys and includes pro-

gram planning, eguipment operation, and quality assurance elements. The

2. U.S. Department of Energy, Summary Protocol ~ UMTRAP Vicinity
Properties: Identification — Characterization — Inclusion (September
1983).

3. U.S. Environmental Protection Agency, “Standards for Remedial Action
at Inactive Uranium Mill Processing Sites, ” Federal Register, Code
of Federal Regulations, Sect. 40, Part 192, Wednesday, January 5,
1983, pg. 590-606. : '

4, U.S. Department of Energy, DOE Order 5700.6 ~ Quality Assurance,

Oak Ridge Operations Office {March 1982).

§. U.S. Department of Enmergy, UMIRA Project Quality Assurance FPlan,
DOE/AL-185, Issue B (June 1983).

6. Ozak Ridge National Lasboratory, Oak Ridge National Laboratory Quality
Assurance Manual (April 1974), ‘

7. 8. J. Ramos, B, A, Berven, and C. A, Little, Quality Assurance
Program Plan for the Radiological Survey Activities (RASA) Program
~ Uranivw Mill Tailings Remedial Action Project (UMIRAP) (May 1985).

8. T. E. Myrick, M. S. Blair, R. ¥W. Doane, and W. A, Goldsmith, A Mpbile

ated with Ra-226 Bearing Materials, ORNL/TM-8475 (November 1982).
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Procedures Manual as it is described in Sect. 1.6 (Use of the Manual) con-

sists of three parts:

1. Introdaction (Sections 1 and 2).
2. Planning Procedures (Sections 3 throungh 6).

3. JImplementation Procedores (Sectioms 7 through 15).

The first and sccond sections (Introductionm and Integrated Activity
Description) provide descriptive and organizational information about the
RASA/UMIRA Project and its functions, as well as & description of the use of
this manual. The second and third parts (II and TIT) contazin the procedures
for planning and implementing the inclusion radiological surveys and evalua-

tions made in support of the DOE's UMIRA Project.

1.4 QUALITY ASSURANCE POL ICY STATEMENT

For projects involving activities such as those that are part of the
RASA/UMIRA Project, it is the policy of Martin Marietta Energy Systems, Inc.
to perform technical services in accordance with accepted guality assurance
(QA) practices.

The RASA/UMIRA Project Manager is respomsible for establishing QA poli-
cies, goals, and objectives for ensuring that the RASA/UMIRA Project is
developed adequately and is properly implemented. The RASA/UMIRA QA Coordi-
nator is responsible for conduct and surveillance of the QA program.

The planning and implementing procedures contained in this manual pro-
vide QA for documents, sctivities, materials, and equipment, and also pro—
vide for surveillance of the activities related to QA. Individuals using
this Procedures Manual should be familiar with its QA provisions and con-
sider that participation in the RASA/UMIRA project is govermed by those pro-

visions.
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1.5 TERMINOLOGY

The general information in Sections 1.5.1 (Definitiomns), 1.5.2 (Abbre-
viations), 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 sec-
tions describing specific procedures. Additional definitions, abbrevia-
tions, and acronyms pertinent to specific procedures are also provided as

part of the description of these procedures, as necessary.

1.5.1 efinitions

AERTIAL SURVEY. A search for sources of radiation by means of sensitive
instruments mounted in a helicopter or airplane. Generally, the instru-
mentation records the intensitiy, 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,.

ANOMALY, Measured exposure rates which exceed an established background

(normal) level.

ARCHIVED SAMPLES. Soil samples stored at RASA/UMIRA for future retrieval or

final disposal.
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ARTTHMETIC MEAN. Average value; sum of the individual data values divided by

the number of observatioas.

ARTTHMETIC STANDARD DEVIATICN., An index usecd to quantify the variation

within a set of dats according to the formula

s = AJ,E;Q,,.,:.- 0?
n—1

where
s = standard deviation,
x = jndividoal observation,

arithmetic mean,

[l
i

n = number of observations.

ADDIT. Investigation into the adeguacy of and adheremce to established pro-
cedures, instructions, specifications, codes, and other applicable comn-
tractnal and procedural requirements and the effectiveness of implemen-~

tation.

BACKGROUND RADIATION. Radiation arising from cosmic rays and natural
radioactive sources indigenous to the region, area, or location under

consideration.

BECQUEREL. The SI unit of the guantity of radioactive material associated
with 1 dps (2.7027 x 10711 ¢y,

BETA PARTICLE. An elementary particle emitted from a nucleus during radioac-
tive decay, having a single electrical charge and a mass egual to that

of an electron.
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BIASED SAMPLE/MEASUREMENT. Samples/measurements taken from a location where

radiation levels or other site characteristics are unusual.

CAL IBRATION. The activity of measuring, determining, or verifying the accu-
racy of measurement by a particular instrument or device in relation to

a predetermined standard or reference.

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 writ—
ing to the gualifications or validity of personnel, materials, or meas-

urements,

CERTIFIED TEST REPORT. A written document, approved by a qualified party,
that contains sufficient data and information to verify the actual pro-

perties of items and the resnlts of rll required tests.

CHARCOAL CANISTER., A modified U.S. Army M11 gas canister that uses

activated charcoal for absorbing radon gases.

CONTAMINATION, The presence of unwanted radioactive matter.
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CONVERSION FACTOR., A mathematically derived factor empirically determined

that converts Nal crystal responmse to actual radiatiom exposure values,

NUMBER OF COUNTS (RADIATION MEASUREMENTS). The external indication by 8 dev-
ice designed to enumerate iomizing events occurring within s given

detector.

DAUGHTER PROGENY. A nuclide formed by the radioactive decay of another

nucl ide, which in this context is called the parent.

DESIGNATED SITES. Vicinity properties designated by the DOE for investiga-—
tion by the UMIRA project.

DEVIATION., Written suthorization to depart from a particular requirement.

DIS INTEGRATION, NUCLEAR. A spontaneous nuclear transformation (radio-
activity) characterized by the emission of energy and/or mass from the
nucleus of ap atom. When large numbers of nuclei are involved, the

process is characterized by a definite half-life.

DISTANCE TRANSDUCER. An optical device for measuring the distance traveled
by the ORNL/RASA UMIRA gamma scanning van.

DOCUMENTATION. Any written or pictorial information describing, defining,
specifying, reportimg, or certifyimg sctivities, requirements, pro-

cedures, or results.
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DOVETAIL PROPERTIES. Public or private properties in the vicinity of candi-
date sites that are active under the Grand Junction Remedial Action Pro-

gram and that may qualify for remedial action under the UMIRA project.

EFFICIENCY (COUNTERS). A measure of the probability that a nuclear disin-

tegration will be detected when radiation is incident onto s detector.

FLECTRON VOLT. A unit equivalent to the amount of energy gained by an elec—
tron 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 iomization produced im air by X or gamma radia-

tion expressed in roentgens (R).

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

roentgens per hour.

FIXED CONTAMINATION., Residual radioactive materials that cannot be easily

removed from a surface by wiping the ares.

GAMMA RADIATION. High-energy, short-wavelength electromagnetic radiation
having a range of wave lengths from 1079 o 10712 ¢p, originating from

an stomic nucleus.

GAMMA SCAN., A measure of the gamma radiation level of surfaces using a port-

able gamma scintillation survey meter.
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GAMMA SCANNING VAN. The modified Dodge 300 van that contains and transports

the mobile gamma scanning instrumentation.

GAMMA SCINTILLATOR., A crystal detector that emits visible light in propor-
tion to the intensity of a gamms—ray field. The visible light is con-

verted to an electric curremt by a photomultiplier tube.

GEIGER-MUHELLER COUNTER. Highly semnsitive, gas—filled radiation-measuring
device that operstes at voltages sufficiently high to produce multiple

ionizations from each interaction with radiation.

GEOMETRIC MEAN. The expomential of the mean of the matural log of the

values,

X,

— . i
X = ex In —
(= enofiin )

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

| ~ 2
{ 2 (1n x )2 - (Z\lflfil”
\ i

e

n-1
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BALF-LIFE, RADIOACTIVE. Time required for omne-half of the radioactive atoms

present to disintegrate.

HEALTH PHYSICS. That branch of radiological science dealing with the protec—

tion of man from harmfel effects of iomizing radiation.
HOT SPOT. A surface area exhibiting above-average radiation levels.,

INCLUSION SURVEY. A radiological survey conducted on a vicinity property to
determine if mill tailings are present and whether the property should
be recommended for imclusion for or exclusion from further consideration

by the UMITRA Project,

INSPECTION. A phase of quality control by means of examination, observation,
or measurement to determine the conformance of materjals, supplies, com-
ponents, parts, appurtenances, systems, processes or structures to

predetermined requirements,

IONIZATION CHAMBER., An instrument thst detects and measures iomizing radia-
tion by measuring the electrical current that flows when radiation ion—

izes 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

chemical properties are exhibited by isotopes of a particular element,
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LETTER REPORT. A document, issued by ORML/RASA UMIRA, which has a limited
POE and internal distribution. It is distingunished from an ORML report
in thst only ORNL/RASA UMIRA Project Manager zpproval is required prior
to submittal to DOE.

LINEAR AMPLIFIER. A pulse amplifier for which the output pulse height is
proportional to am input pulse height for a given pulse shape, up to the

point at which the amplifier overloads.

LGVER LIMIT OF DETECTION., Lowest level of system responsec that can be sta-

tistically differentisted from background.

LC¥-LEVEL. RADTATTON., Radiation that is of such intensity or concentration

that it poses s minimal health hazaxd.

MAXIMOM PERMISSIBLE CONCENTRATION. Values espressed inm microcuries per mil-
liliter that represent concemtrations which, if maistained contimuously,
would result in the maxzimum permissible doses to the critical organs

specified by ICRP.

MINIMUM DETECTABLE ACTIVITY. The lowest level of radioactivity that cam be

measured precisely using s particulax device.

MOBII.E GAMMA SCANNING., Gamma radiation monitoring of vicinity properties

using the Mobile Gamma Scanning Van.

MULTICHANNH., ANALYZ¥R., Aw electronic device for sorting successive signsal

pulses into parallel amplitude chanmels.
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NATURALLY CCCURRING RADIONUCL IDES. Radionuclides and their associated
daughter products produced during the formation of the earth or by

interactions of matter with cosmic rays.

NOBLE GAS. Any of a group of rare gases, including helium, neon, argon,
krypton, xenon, and sometimes radon, that exhibit great chemical stabil-

ity and extremely low reaction rates. Also known as inert gas.

NUCLIDE. A general term referring to any nuclear species of the chemical

elements that exists for a measurable time.

ORML. REPORT ~ TOPICAL. The ORNL topical report is the treastment of a single
subject and is the most widely distributed of the reports produced at
Dak Ridge National Laboratory. For ORML/RASA UMIRA, it is usually &

radiological survey report for a vicinily property 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 possi-

ble abstracting and indexing.

PARENT. A radionuclide that, upon radioactive decay or disintegration,
yields a specific nuclide (the daﬁghter progeny) either directly or as a

later member of its radioactive series.

PERSONNHL. MONITORING. Determination by either physical or biological meas-
urement of the amount of ionizing radiation to which an individual has
been exposed, such as by measuring the darkening of a2 film badge or per-

forming an analysis on wrine for specific radionuclides.
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PHOTOMECHANICAL 'TRANSFER (PMT). Technical method in which land survey meas-

urements of a vicinily site are ppt ianto a fusctiomal field or base map

utilized by s survey team.

PHOTOPEAE. In an energy spectrum of s NAI{(Ti) crystal deteclor, the pulse-
height peak resulting from photoelectric effects from the inmteraction of

the detector with gamma rays.

PRESSURIZED ION CHAMBER. A pressurized iomizsatiom chamber, or iom chamber,
is 3 detector that collects ion pairs formed by the interactiom of radi-

ation with high-pressure gases within the chamber.

PRIME CONTRACTOR. A contrasctor havinmg a direct contract for am entire pro-

ject and who msy, in turwn, assign portions of the work to smbcontrac-

tors.

FROCEDURE, A document that specifies or describes how an activity is to be
performed. Tt may ivclude metbods to be employed, cquipment oxr materi-

als to be used, and seguence of operations.

PROCESSING SITE. As definmed in public Law 95-604, Section 101 (6), (1) any
site, including the mill, containing residusl radioactive msterials, at
which all or suwbstantiazlly 8ll of the uramium was prodnced for sale to
any Federal agency prior ito January 1, 1971, under & contract with any
Federsal agency, except in the case of 2 site at or near
Siick Rock, Colorado, unless (a) such site was owned or controlled as of
Janvary 1, 1978, or is thereafter owned or conilrolled 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
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State as permitted under Section 274 of such Act) for the production at
such site of any uraniuvm 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 Emergy,
in consultation with the Nuclear Reguletory Commission, to be contam-

inated 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 con—

sidered acceptable by the purchaser.

PROGENY. Descendants; used to mean the product of radiocactive decay of anm

element,; a nuclide remaining after radiocactive decay.

PULSE BEIGHT 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, quan-

tity, quality, delivery, and price.

PURCHASER. The organization or organizations responsible for issuance and

administration of a contract.

QUAL IFIED PROCEDURE. A procedure that incorporates all applicable codes and
standards, operating parameters, and engineering specifications and has

been proven adequate for its intended purpose.
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QUAL ITY ASSURANCE, Those planned and systematic actions necessary to provide
adequate confidence that an item or a facility will perform satisfac-
torily in service, including those actions that provide a means of con-
trolling, calibrating, and measuring the characteristics of an item or

process to established requirements.

RADIATION. The e¢mission and propsgation of energy through matter or space by
mesns of electromagnetic disturbances that display both wave-like and
particle-like behavior; in this context, the "particles” are known z2s
photons. Also, refers to the emergy so propagated. The term has been
extended to include stresms of fast-moving particles (alpha and beta
particles, free neutrons, cosmic radiatiom, etc.). Nuclear radiation is
emitted from atomic noclei in various nuclear reactionms, including

alphs, beta, and gamma radiatiom and nentroans.

RADIATION MONITORING., Continuwous or periodic determimation of the amount of

radiation present im a given arxes.

RADTATION PROTECTION GUIDEL INE, The officially determined radiatiom doses
not to be exceeded without careful consideration. These standards are
equivalent to what was formerly called the maximum permissible dose or

maximom permissible exposure.

RADIATION SOURCE. Usually, 2 man-made, sealed source of radioactivity used
in calibratioms, in teletherapy, in radiography, as a power souxce for
batteries, or in various types of industrisl gauges. Typical sources
are thorium, cesium, potassium, and radium. Machines such as accelera-
tors, snd radioisotopic genmerators, and natural radionuclides may also

be considered sources,
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RADTATION STANDARDS. Exposure standards, permissible concentrations, rules
for safe handling, regulations for transportation, regulations for
industrial control of radiation, and control of radistion exposure by

legislative means,

RADICACTIVITY., The property of some elements to spontaneously emit alpha,

beta, or gamma rays by the disintegration of the nuclei of mtoms.

RADICISOTOPE. A radicactive isotope, an unstable isotope of an element that
decays or disintegrates spontaneously, emitting radiation. More than

1300 natural and artificiel radioisoctopes have been identified.

RADIOLOGICAL SURVEY, The process of measuring the various radiation levels
associated with a specified site and the proper documentation and

evaluation of the dats.

RADIONUCL IDE. Any radicactive species of atom that exists for a measurable
length of time. Individual radiomuclides are distinguished by their

atomic weight and atomic number.
RADIUM., A naturally occurring radionuclide having the atomic number 88.

RADCON, The heaviest element of the noble gas group that is produced as &
gaseons emanation from the radioactive decay of radium. Its atomic
number is 86. All isotopes are radioactive. The isotope Rn-222 has a
half-life of 3.82.
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RADON FLUX, The number of radon atoms migrating across 3 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.

REMEDIAL ACTION. The activity of removing radioactive material or otherwise

decontaminating candidate sites or vicinity properties.

REMEDIAL ACTION SITE. As defined in the Residnal Radioactive Material Con-
trol Act, (1) & site at which remedia)l action is required and which was
used under a contract with any predecessor of the Department of Emergy,
including the Manhattan Engineer District znd Atomic Energy Commission
for researching, developing, manufacturing, fabricating, testing, pro-
cessing, sampling, or storing radiocactive material, except a site
{(a) for which a license (issued by the Nuclear Regulatory Commission or
its predecessor agency under the Atomic Emergy Act of 1954, or by a
State under Section 274 of that Act) for the production or possession at
the site of uranium or thorivm, their daughter products, including
radium, is in effect on the date of enactment of the Residuwal Radioac-
tive Material Control Act, or is issued or remewed after that date or
(b) owned or leased by the Federal Govermment om or after the date of
enactment of the Residual Radioactive Material Control Act and (2) any
other location the Secretary of Energy or his designee determines to
require remedial action due to contamination with residuval radioactive
material derived from a site meeting the criteris 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 activilies at a site containing radioactive material.

ROENTGEN. The quantity of % or gamma radiastion that will produce (in 2.58 x
104 coul omb per kilogram of air at standard temperature and pressure)

ions carrying one electrostatic unit of electricity of either sign.

SCATTERED RADIATION. Radiation which, during its passage through a sub-—

stance, 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

rhosphors by incident ionizing radiation (also called a scintillometer).

SHIFLDING. A phenomenon in which the gamma radiation is attenuated by a

structure such as concrete or asphalt.
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SITE LOG BOOK. May be either a field data, radon data, or scanning van log
book.

SODIUM IODIDE DETECTOR., A detector that uses a sodium iodide (thallium

activated) crystal for detecting gamma rays.

SPECIFIC ACTIVITY. The total radicactivity or thsat attributable to an iden—

tified nuclide per gram of specified material.

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

which satisfaction of the requirements may be determined.

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 & portiom of the work om a project.

SUBSURFACE SOIL SAMPLE. Scil sample taken from deeper than 15 cm below the

soil surface level.
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SURFACE SOIL SAMPLE. Soil sample taken from the first 15 cm of surface soil.

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

radiocactive 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 "tail-
ings " means the remaining portion of a metal-bearing ore after some or

all of such metal, such as utanium,'has been extracted.

THORIUM. A naturally radioactive element having atomic number 90 and, as
found in nature, an stomic weight of approximately 232, The 2321 iso-
tope is abundant and can be transmuted to fissionable 232y by neutron

irradiation.

TITLE I ENGINEERING, The phase of engineering associated with planning,

evalvating, and scheduling.

TITLE 1Y ENGINEERING. The phase of engineering associated with more detailed

activities such as drawings, specifications tests, and calculations,
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TRANSFERABLE CONTAMINATION. Radioactive contamination that can be

transferred by contact with the contaminated object.

TUREEY BAG. Large plastic bag used to package all individnal soil sample
bags for one property together for tramsport to the soil preparation

trailer.

UNRESTRICTED USE. Apny use without restraimt on ownership, occupancy, or land

development,

URANTIUM, A radiocactive element haviag the atomic number 92 and, as found in
natural ores, an average atomic weight of approximately 238, The two
principal natural isotopes sase 23579 (0.7 % of natural uranium) and 238y
(99,3 % of natural uranium). Natural vranism also includes 8 minute

amount of 234U, Uranium is the basic ravw materisl of nuclear energy.

URANTUM 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 assering
that am activity or condition has been implemented in conformance with

the specified requirements,.

VICINITY PROPERTIES. Public or private properties in the vicinity of candi-
date sites in the ORML/RASA UMTRA program.
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WORKING LEVEL. Any combination of short-lived 222pp progeny in 1 L of air
such that the ultimate emission of slpha particle energy is 1.3 x 105

MeV.

X RADIATION., Electromagnetic radieation having wavelengths shorter than those

of visible or ultraviolet 1ight and originating from electron energy

level transfers outside the nucleus of an atom.

1.5.2 Abbreviations

Standard prefixzxes mey be used with unit abbreviations.

m milli
1 micro
n nano
pico
f femto
a atto

103
10-6
10-9
10-12
10-15
10-18

Other standard abbreviations are:

alpha
becquerel
beta

centigrade

counts per minute

cubic feet

cubic meter

H

Bq

cpm
ft3
m3

e B - B B )

gram
gray
hectare
hour
inches
liter

meter

kilo
mega
giga
tera
peta

exa

103
106
109
1012
1015
1018
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1.5.3

AEC

AL ARA

ANSI

BIEC

CbH

DABTS

DOE

EPA

GIRAP

GM
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curie Ci

disintegrations per minute dpm

electron volt eV

feet ft

gamma Y
Acronyms

Atomic Emergy Commission

as low as reasonably achievable

DOE Albugunerque Operations Office

metric ton
minote
roentgen
second

working level

American National Standards Imnstitute

Bendix Field Engineering Corporation

Colorado Department of Health

Dosimetry and Biophysical Transport Section

Department of Energy

Envirommental Protection Agency

Grand Junction Remedial Action Program

Geiger~Mueller

MT

min

WL
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HASRD

BIG

BOG

ICRP

ISC

LLD

MDA

MPC

Nal

NBL

Health and Safety Research Division

highest indoor gamma radistion level

highest outdoor gamma radiation level

International Commission on Radiclogical Protection

Inclusion Survey Contractor

lower limit of detection

minimum detectable activity

maximum permissible concentration

sodium iodide

New Brunswick Laboratory

National Bureau of Standards

National Envirommental Policy Act

Nuclear Regulatory Commission

Oak Ridge Associated Universities

Oak Ridge National Laboratory
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GRO

PiC

P¥T

QA

QAPP

RAC

RASA

TAC

UMIRAP

UMIRA/PO

VPMIM

VPDMS

DOE Osk Ridge Operations Office

pressurized iomn chamber

photomechanical transfer (field drawing or base map)

quality assurance

RASA/UMTRA Quality Assuraunce Program Plan

Remedial Actiom Contractor

Radiological Survey Activities

Technical Assistance Comntractor

Uranium Mill Tailings Remedial Action Program

Urapniom Mill Tailings Remedial Actiom Project Office

Vicinity Properties Management and Ymplementation Plan

Vicinity Property Data Management System

1.6 USE OF MANUAL

This Procedures Manual describes the functions and procedures used by

the RASA/UMIRA group in support of the DOE’s UMIRA Project. The format and
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arrangement of the Manual was selected to facilitate its use and the incor-
poration of revisions as may be required. The Manual is intended for use as
a reference for all operations related to the RASA/UMIRA project, and, from
time to time, as a training manual.

To ensure the integrity of the Manual, individual procedures or

sections should not be removed or used out of context. The Manual is

intended for use as 8 comb]ete entity to assure consistency in the radiolog-
ical measurements and to enhance their credibility. To this end, copies of
the Manual sre provided at al]l appropriate work stations, as well as to
individuals having significant responsibilities in the implementation of the
RAA/UMIRA project operations.

The RASA/UMIRA Procedures Manual consists of 15 sections, each contain-
ing one or more subsections, and an Appendix. Section 1 defines the pur-
pose, scope, and use of the Manual and contains a policy statement on Qual-
ity Assurance. For convenience, Section 1 also defines and lists the more
common terms, abbreviations, and acronyms used in this Manual. Section 2
provides background information on the administration and functions of the
RASA/UMIRA project. Both of these sections should ﬁe reviewed in the course
of any orientation or training program.

Sections 3 through 6 are planning sections that are intended to provide
procedural guidance in the planning and administration of the activities of
the RASA/UMIRA project. Normally, the ORNL Project Manager receives word
that a property has been designated for an inclusion survey and initiates
the procedures described in Section 3 for initiating, conducting, and
reporting the results of the survey. (Most of the properties designated for
inclusion surveys have already been identified, but new properties zre added
occasionally.) Preparations for the inclusion survey, Section 7, would then

commence. Section 4 provides general guidance for identification and
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and Section 5 provides the
use by
Each

of these sectioms contsins individual procedures that detail the specific

activities or measurements performed by the RASA/UMIRA group.

Appendix A

contains detsils of the procedures used by the Bendix Field Engineering Cor-

poration to calibrate the pressurized ion chambers and the portable gamma

scintillation detectors used by the RASA/UMIRA group.




SECTION 2: INTEGRATED ACTIVITY DESCRIPTION

2.1 RASA/UMTRA Program Administration

2.2 RASA/UMTRA Organization and Activities
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2. INTEGRATED ACTIVITY DESCRIPTION
2.1 RASA/UMIRA PROJECT ADMINISTRATION

This section describes the organizational structures that have been
developed to administer the RASA/UMIRA project.

Primary responsibility for administration of the DOE's UMIRA Project
has been assigned to the UMIRA Project Office (UMIRA-PO) of the Albugquerque
Operations Office (ALO) by the Division of Remedial Action Programs at DOE
beadquarters, which reports to the Assistant Secretary for Nuclear Energy.
The UMTRAfPO coordinates and controls the activities of the project
participants-~the Technical Assistance Contractor (TAC), the two Remedial
Action Contractors (RACs), and the Inclusion Survey Contractor (ISC).
Former administration of the activities of the ISC is coordinated through
the Oak Ridge Operations Office (ORO) which interacts directly with the
ISC's administrative organization; :Exhibit 2.1-1 illustrates the general
administrative and reporting structures developed for the DOE’'s UMIRA Pro-
ject. Exhibit 2.1-2 jllustrates the detailed administrative and reporting
structures for the ISC.

The TAC assists the UMIRA-PO in the technical development, planning,
and monitoring of the UMIRA Project remedial action activities. With
regard to the the activities of the ISC, the TAC ‘is responsible for
development and maintenance of the Vicinity Property Data Management System
(VPDMS), for assignment of property identification numbers (except for
Grand Junction property owners withimultiple propertie&). and for coordina-
tion of all vicinity properties pnbiic information and participation

activities.

APPROVED : &MO%#&/ - DATE : %r//{/ﬁ

RASA/UMIRA Project Manager
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The duties of the ISC are to determine if designated properties {(pro—
pertiecs suspected of being contaminated with radioactive material from one
or more of the 24 inactive uranium mills covered by the DOE's UMIRA Project)
contain sufficient quantities of radioasctive material to require remedisl
action. A formal recommendation is made that the properties either be
included in plans for remedial action or be excluded from such plaans. The
ISC for the DOE’'s UMIRA Project is the RASA/UMIRA group. This group is part
of the RASA group of the Dosimetry and Biophysical Transport Section (DABTS)
of the Health and Safety Research Division (HASRD) at the Oak Ridge National
Laboratory (ORML), which is operated for the DOE by Martin Marietta Energy
Systems, Inmc.

There are two RACs in the UMIRA Project — Morrison—Xnudson and Bendix
Field Engineering Corporation (BFEC), The RAC receives the Inclusion Survey
Reports for properties which the DOE sgrees should be included for remedial
action. A remedial engineering assessment (REA) is performed to obtain in-
depth radiological measurements to be used to develop a bid package or scope
of work needed to clean up a property. Properties which are candidates for
cleanup are then advertised for bid to private subcontractors, the contracts
are awarded, and the work commences. The RAC supervises and inspects the
work while under progress, and the Colorado Department of Health then con-
ducts s final inspection to ascertain whether the property should be "cexti-
fied” as having no level of radiation above EPA standards,

The organizstional structure for administrative reporting to the DOE
(see BExhibit 2.1-2) includes the RASA/UMIRA Project Manager, the RASA Pro-
gram Manager, the DABTS Section Head, the HASRD Division Director, the ORNL
Associste Director for Biomedical and Envirommental Sciences, and the ORNL
Laboratory Director. This structare is used to submit formal RASA/UMIRA
reports and documents, to procure material items snd subcontractor services,

and to obtain support services as necessary from other CRML divisions
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for conduct of the RASA/UMIRA Project. The legal control point for obtain-
ing subcontractor services, material items, and support from other ORNL
divisions is the HASRD Division Director.

The organizational structure for financial reporting to the DOE
includes the RASA/UMIRA Project Manager, the RASA Program Manager, the DABTS
Section Head, the HASRD Division Director, the Nuclear and Chemical Waste
Programs Office Manager, Associate Director for Nuclear and Engineering
Technologies, and the ORNL Laboratory Director (see Exhibit 2.1-3). This
structure is used to report all budgetary informatibn.

The structure for programmatic reporting to DOE is directlykfrom the
RASA Program Manager and the RASA/UMIRA Project Manager to the DOE UMTRA-PO.
This structure facilitates submittal of inclusion survey reports and recom-
mendations, information RASA/UMTRA reports and documents, and progress
reports. ’ :

The support/subcontract organizations indicated in Exhibit 2.1-4 pro—
vide the services requited to support the RASA/UMIRA project activities.
Support may Be received ffom various ORNL divisions; the Bendix Field
Engineering Corporation in Grand Junction, the Oak Ridge Associated Univer-
sities, Colofado State University, two'engineering/drafting firms, and a
title company. Sections 4 and 14 describe in detail the specifié services
provided and the procurement and administration of such. Once a
service/subcontract is established, the RASA/UMIRA Project Manager coordi-

nates the spécific work requirements needed to accomplish project goals.
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2,2 RASA/UMTRA PROJECT PROGRAMMATIC ORGANIZATION AND ACTIVITIES

This section describes the project—oriented organization and activities
of the RASA/UMIRA group as they are comnducted in support of the DOE UMIRA
project,

The RASA/UMIRA project involves tem major activities:

1, Reviewing existing data on desiguated properties;
2. Conducting mobile gamma scanning surveys of vicinity properties, as
required;
. Confirming property loctions, cwnership, and tenancy;
. Obtaining consents—for—access to designated properties;

. Preparing base maps (property sketches) of sccessible properties;

3
4
5
6. Conducting inclusion surveys of accessible designated properties;
7. Analyzing and storing soil samples taken during the inclusion surveys;
8. Preparing and reviewing the inclusion survey veport;
9 Reporting inclusion survey findings and inclusion recommendations to the
DOE/UMIRA-PO; snd
10, Mainteining and transferring. as appropriate, all data on designated and

surveyed properties.

The seguence for conducting RASA/UMITRA project activities is illus-
trated in Exhibit 2.2-1, The DOE UMIRA-PO designates each vicinity property
that is to be investigated by the ISC. For a property that htas been sur-
veyed by another organization, the UMIHA-PO may request that previously
obtained measurements be validated by a mobile gamma scanning survey., If
cvidence sufficient to make an inclusion or exclusion recommendation cannot
be obtained from data existing in the VPDMS or from data obtained durimg the
mobile scanning survey, the activities reguired to comduct and to report the

resnlts of an inclusion survey are initiated.
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Assigned activities are performed by the RASA/UMIRA group with support
from other ORML divisions and from subcontractor personnel. In the program-
matic organization, the ORNL/RASA Program Manager is the primary interface
between ORNL and DOE management (see Exhibit 2.1-2). The RASA/UMIRA Project
Manager, who reports to the RASA Program Manager, organizes the assigned
work; coordinates and schedules the énrvey, analysis, and reporting activi-
ties; assigns personnel; and provides for programmatic reporting of the
RASA/UMIRA ectivities to the RASA Program Manager and to the UMIRA-PO. The
RASA/UMIRA Project Manager is assisted by an administrative secretry and
various support personnel (the Data Management, Quality Assurance, Purchas-
ing, Mobile Survey Coordinators, a Technical Assistant, and an Electronics
Technician) and operating personnel (the Public Relations and Graphics Coor-—
dinators, and a Survey Manager). The Survey Manager coordinates ;he activi-
ties of the Process and Sample Coordinators and the Field Survey Team
Leaders, The Process Coordinator, under direction of the Survey Manager, is
responsible for scheduling surveys to be performed by each team, and also
serves as 8 liaison between the functional groups and management. The
reporting lines are shown in Exhibit 2,2-2,

The generic RASA/UMTRA project functions that are performed by
RASA/UMIRA personnel are listed in Exhibit 2.2-3, RASA/UMIRA personnel are
appropriately trained to perform one or more of the specified functions.

The staff positions identified as necessary to perform the project manage-
ment, support, and survey activities are listed in Exhibit 2.2-4, The pub-
lic relations, graphics, and so0il sample analysis staff work on all assigned

properties. Field survey teams are assigned specific properties.
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1 RASA/UMTRA
- RACs

e Earenal Reporting Line
............................ Pragrommatic Regorting Line
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Exhibit 2.1-3, Financial reporting organizatiomal structure

Nuclear & Chemical Waste Programs

. ORNL Hazardous Waste
Technology Program

| DOE lLow~Level Waste
Management Program

| ORNL Low-—lLevel Waste
Management Program

| Waste Management
Projects

Remedial Action
~ Programs

Radiological Survey Activities
(RASA)
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Exhibit 2.2-1.

Sequence of RASA/UMTRA ptoject activities

-

v

—

DOE DESIGNATED
PROPERTY

l

REVIEW EXISTING
- DATA IN VPDMS

]

MOBILE GAMMA SCAN,
] [F NECESSARY

I

CONFIRM LOCATION,
OWNER, & TENANCY

[

OBTAIN CONSENT
FOR ACCESS

I

PREPARE BASE MAP
(Property Sketch)

l

CONDUCT INCLUSION
SURVEY

I

ANALYZE & ARCHIVE
SOIL SAMPLES

l

REVIEW FINDINGS &
PREPARE REPORT

I

P MAKE RECOMMENDATION

I

TRANSFER DATA TO
VPDMS & UMTRA—-PO

Posaible Sequsance of Actlvities for

Praviously Studied Proparties
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Exhibit 2.2-3

GENERIC RASA/UMTRA PROYECT PROGRAMMATIC FUNCTIONS

Program Management and Office Operations

RASA/UMIRA Project Management
RASA/UMIRA Office Operations
Subcontract Direction and Management
Records Management
Envirommental Samples
Survey Records and Archives
......... Photographic Files
Equipment Inventory, Files, and Maintenance
Administrative Records
Property Data
Personnel Safety and Training
Project Quality Assurance
Calibration Source Maintenance and Records
Portable Survey Instrument Maintenance
Mobile Scanning Van Maintenance

Field Survey Van Maintenance

Survey Operations

Property Location and Description
Consent For Access Acquisition
Mobile Scanning Van Coordination
Survey Team Leadership

Property Survey Planning
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Exhibit 2.2~3 (Continued)

Rsdiological Measurements Collection and Reporting

Soil Samples Collection, Preparation, Amalysis, and Reporting
Radon Daughters Measurement and Reporting

Grephics Preparation and Survey Report ¥riting

Report Review

Report Transmittal to DOE
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Exhibit 2.2-4
RASA/UMIRA PRQYECT STAFF POSITIONS®*

Project Manager

Technical Assistant
Administrative Secretary
Survey Manager

Clerk/Typist

Secretary

Poblic Relations Coordinator
Public Relations Staff
Graphics Coordinator
Graphics Staff

Sample Coordinator

Process Coordinator
Assistant Process Coordinator
Technical Editor

Field Survey Team Leader
Sample Technician

Reports Technician

Quality Assurance Coordinator
Computer System Manager
Computer System Staff
Property Coordinator

Electronics Technician

*Some of these positions or facilities may be fulfilled by people in

the Oak Ridge, Tennessee, ORNL office.







SECTION 3: PROGRAM ADMINISTRATION






MARTIN MARIETTA RASA/UMIRA Sect. 3 Rev. 1

ENERGY SYSTEMS, INC, PROCEDURES MANUAL
Oak Ridge National Date:_03/31/86
Laboratory Radiological Survey
Pealth ¢ Safety Activities Page __1_ of __4

Research Division

SUBYECT: PROGRAM ADMINISTRATION

3. PROGRAM ADMINISTRATION

3.1 PURPOSE

The purpose of this procedure is to provide information relevant to
the management of the RASA/UMIRA Project.

3.2 APPLICABILITY

This procedure applies to all activities of the RASA/UMIRA Project.
3.3 REFERENCES

None.
3.4 DEFINITIONS AND ABBREVIATIONS

See Section 1.5 of this manual, Terminology.

3.5 RESPONSIBILITIES

1. The ORML/RASA Program Manager is responsible for the implementation of
this procednre and for overall management of the RASA/UMIRA Project.

2. The RASA/UMIRA Project Manager is responsible for management of the
specific activities performed under the RASA/UMIRA Project. The Pro-
ject Manager delegates responsibility for conducting specific activi-
ties to various support and operating coordinators, and assists the

Program Manager in overall project management.

APPROVED : //)lmg/%% DATE : j/[// 5/T/ r

RASA/UMIRA Project Manager
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3.6 PROCEDURE

3.6.1 RASA Program Manager

The RASA Program Mansger is responsible for the overall management of

the RASA/UMIRA Project. Management activities include:

1. Assigning the RASA/UMIRA Project Manmager,
2. Setting overall priority and milestone schedule for performimg the pro—
ject,

Establishing and controlling the project budget,

-

Approving personnel acguisition and levels,

Preparing monthly reports to DOE concerning project sctivities,

A L H W
.

. Reviewing and approving sll project-related reports prior to submission
to DOE,

7. Setting project priority and time constraints in conjunction with DOE,

and

8. Controlling use of ORNL support divisions and subcontractor personnel.

3.6.2 RASA/UMIRA Project Manpager

The RASA/UMIRA Project Msmager has the primary respomsibility for pro-
ject management at the Grand Jumction office. Management activities

include:

1. Reviewing site-related historical records to assist in estimating the
size of the project; the information is used to determine subcomtractor
requirements, survey team size, and survey plsnning and scheduling
according to the procedures of Sect. 7.1, Identification of Properties

to be Surveyed;
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2. Defining project requirements including manpower, equipment, subcontrac-
tors, and time constraints;

3. Establishing project schedule within time constraints imposed by DOE
through the ORNL /RASA Program Manager, including subcontractor schedul-
ing to effect a timely interface between subcontractor and survey team
activities according to the procedure of Sect. 6.1, Project Organization
and Scheduling;

4. Preparing Mobile Scanning Survey Plan (if applicable) according to the
procedure of Sect. 8.1, Preparation of Mobile Gamma Scanning Survey
Plan; '

5. Identifying support function requirements according to the procedure of
Sect. 4.1, Tdentification and Planning of Support Functions, including
activities involving ORAU and preparation of necessary purchase orders
and other documents;

6. Identifying quality assurance requirements and preparing quality
assurance plans according to the procedure of Sect. 5.1, Quality
Assurance Planning;

7. Generating all plans and reports pertinent to the assigned project
according to the procedure of Sect; 6.4, Reports and Papers;

8. Planning and coordinating all field activities and task assignments for
the project; and

9. Selecting survey team members based omn project requirements, specific
individual expertise, and the availability of ORNL/RASA and subcontrac—

tor personnel.

The chromological order of activities involving project management are

illustrated in Exhibit 2.2-1, Sequence of RASA/UMIRA Project Activities.
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3.7 EXHBIBITS

None.

3.8 REVISION HISTORY

Rev., 1 Date: 03/31/86

First

Revision
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4. SUBCONTRACT FPLANNING
4.1 PURPOSE

The purpose of this procedure is to provide guidance for planning sup-

port functions for the RASA/UMIRA project.

4.2 APPLICABILITY

This procedure applies to all planning for subcontractor support funmc-

tion activities in support of the RASA/UMIRA project.

4.3 REFERENCES

1., Sect. 14, Subcontract Services and Administration

4.4 DEFINITIONS AND ABBREV IATIONS
4.4.1 Definitions

1, Subcontractor. A manufacturer or organization that receives a contract
from a prime contractor for a portiom of the work on the project. For
purposes of this procedure, the prime contractor shall be identified as
Martin Marietta Energy Systems,

2, Also see Sect., 1.5 of this manuval, Terminology.

4.4.2 Abbreviations

See Sect. 1.5 of this manual, Terminology.

APPROVED : Kj%¢x4g/éiﬂﬁ#ééip | ; DATE: Q%Of!%%

RASA/UMIRA Project Manager
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4.5 RESPONSIBIL ITIES

The RASA Program Manager and the RASA/UMIRA Project Manager are respon-—

sible for implementation of this procedure.

4.6 PROCEDURE

4,6.1 RASA Program Manager or RASA/UMIRA Project Manager

The RASA Program Msnager or the RASA/UMIRA Project Manager shall
prepare and integrate this procedure into the RASA/UMIRA project. To suc-
cessfully comduct the RASA/UMIRA project, subcontractors are needed to
sssist RASA/UMTRA in various capacities, and at various times and sites.
Either alone or together, the RASA Program Manager and/or the RASA/UMIRA
Project Manager will determine when subcontractor services are regquired.

¥hen needed, they shall select from the following services:

1, 1Ipdustriasl cleaners — used for clearing and cleaning building prior to
indoor survey

2. Landscape maintenance — used for clearing vegetation and rubble before
the omtdoor survey

3. Surveyors — establishment of property lines and preparing base maps

4, Construction contractors — used for carth and large debris removal
(i.e., backhoe, caterpillar, front-end loader, etc.) for personnel
access for surveys

§. Drilling and auger comtractors — provide drilling services for subsur-
face sampling, including augering and continuous core sampling

6., Technical support - used for obtaining techmnicians and professional
radiological health personnel for support im the radiological survey,
and to provide property title research as needed

7. Aerisl or ground-level photography -~ used for obtaining photographs of

sites or vicinity properties to document sites or site usage
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8. Videotaping support - used for providing training or documentary video
tapes for administrative or training purposes

9. Training - used to provide technical treining of RASA/UMIRA personnel

4.6.2 JIdentification of Required Procedures

Pased on the needs determined by the RASA Program manager or RASA/UMIRA
Project Manager, the RASA Program Manager, or his authorized agent will
prepare a subcontract in a manner described under procedure 14.1, Procure-
ment of Services and Equipment; Procedure 14.2, Administration of Subcon~
tracts; and Procedure 14.3, Subcontractor Reporting, for each subcontractor.
Whenever possible, at least one month lead time will be allowed between the
time the subcontract requirements are submitted to Martin Marietta Energy
Systems Purchasing Division and the time frame needed for subcontractor work

implementation.

4.6.3 VWage Scale Information

The RASA Program Mamnager is responsible for submitting a request to
Martin Marietta Energy Systems Purchasing Division to annually obtain the
wage scales in parts of the country where survey work is expected to be

accompl ished.

4.7 EXHIBITS

None.

4.8 REVISION HISTORY

Rev. 1 Date: 03/31/86 First Revision
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5. QUALITY ASSURANCE FLANNING
5.1 PURPOSE

The purpose of this procedure is to describe the integration of QA

requirements into the planning and performance of site survey activities.
5.2 APPLICABILITY
This procedure applies to all activities of the RASA/UMIRA Project.

5.3 REFERENCES

Sect. 4.1, Ydentification and Planning of Subcontract Functions
Sect. 7. Pre-inclusion Survey Activities
Sect. 8.1, Preparation of Mobile Gamma Scanning Survey Plan

Sect. 15, QA Procedﬁres

nm AW N =
« s e s

Actual implementation procedures in Sections 9-14,

5.4 DEFINITIONS AND ABBREVIATIONS

See Sect. 1.5 of this manual, Terminology.

5.5 RESPONSIBILITIES

APPROVED - &mc‘/n#@ DATE : ‘///‘/(/ﬂ

RASA/UMIRA Project Manager
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5.5.1 RASA Progrem Manager

The RASA Program Manager has overall respomsibility for QA planning.
He is assisted in fulfilling this responsibility by the RASA/UMIRA QA coor-

dinator,

5.5.2 RASA/UMIRA QA Coordinator

The RASA/UMIRA QA Coordinator is responsible for reviewing and monitor-
ing all plans and activities developed in accordance with procedures identi-

fied in Section 3 to ensure that QA aspects have been adequately conmsidered.

5.5.3 RASA/UMTRA Project Mansger

The RASA/UMIRA Project Manager is responsible for incorporatimg the
requirements of QA planning and Section 15, QA Procedures, into all planming
activities developed in sccordance with procedures identified in Section 3

of this procedure.

5.6 PROCEDURE

NOTE: Each of the following subsection titles also identifies the

titles of QA procedures as discussed in Section 15, QA Procedures.

5.6.1 Interface Control

During planning activities, the RASA/UMIRA Project Manager should fami-
liarize himself with the requirements of Sectiom 15.1, Interface Comtrol, to
ensure that all personnel selected for vicinity property survey teams will
be fully informed of their responsibilities and limitations with respect to

contacting ountside organizations.
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5.6.2 Indoctrination, Training, and Qualification of Personnel

As part of the selection of vicinity property survey team members, the
RASA/UMIRA Project Manager should obtain information with respect to qualif-
ications of individusls and identify the requirements for additional train-
ing, where applicable., The Survey Manager shounld schedule survey team
indoctrination sessions to ensure that information‘pertinent to vicinity
property survey requirements is fully understood by all suorvey team members,
See Section 15.2 of this manual, "Indoctrination, Training, and Qualifica-

tion of Personnel, ” for further guidance.

5.6.3 Project Document Control

Adequate planning for document control {primarily vicinity property
files) is to be provided throughout the entire RASA/UMIRA ISC flow of work.
Vicinity property file control responsidbility prior to the actuval survey is
shared by the Graphics Coordinator, Consent Form Coordinator, and the Pro-
cess Coordinator. Document control during and after the survey is the
responsibility of the Team Leader, Survey Manager, and the Process Coordina-
tor. The submittal of the inclusion survey report to the DOE and the
storage of processed files is the task of the Report Clerk Typist. All
specific prdcedures are provided in Section 15.10, Project Document Control.
The Computer System Manager is responsible for providing a networked track-
ing system in which a specific vicinity property number can be used to query
the database, and which monitors the file's progress. As s final control
mechanism, documents and correspondence will be reviewed for adequacy and

issned by the RASA/UMIRA Project Manager or the Survey Manager.
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5.6.4 Contzyol of Purchased Items and Services

In accordance with the procedure of Sect. 15.4 of this manual, Control
of Porchased Ttems and Services, the RASA/UMIRA Project Mansger, assisted by
the QA Coordinstor, will ensure that reguirements for the control of pur-
chased items and services are adeguetely incorporated in procurement activi-
ties associated with vicinity property surveys. An overall review of pur-
chase requests is the responsibility of the HASRD Division Director, and is
directly dependent vpon established ORNL standard practices and guidelines
for procurement. Upon delivery to the RASA/UMIRA office, a visual inspec-—
tion will be made and any monconformace reported and documented in accor-—

dance with the procedures of Sect., 15.11,

5.6.5 Identjificastion and Control of Materisl and Equipment

The RASA/UMTRA Project Manasger, Survey Manager, Electromics Technician,
or Team Leader shell ensure, during the planning steges of the vicinity pro-
perty survey, that equipment and material to be used during the performance
of site survey activities are available, authorized for use, and properly
jdentified in accordance with the procedure of Sect. 15.5, Identification

and Control of Material and Equipment,

5.6.6 Control of Processes

Detailed process control requirements for all activities affecting the
guality of the vicinity property surveys/reports are described in the appli-
cable implementing procedures as follows: (1) personnel tramining (15.2);
(2) calibration of instruments (7.4, 8.2, 9.1, 9.2, 9.4, 10,3, 11.2);

(3) radistion exposure monitoring, control and protection (9.8); (4) project

progress tracking (15.6); and (5) the database network system (13.1).
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5.6.7 Inspections

Specific procedures to verify conformance of items, equipment, and
material to specified regquirements can be found in Sects. 15.4 and 15.5.
Procedures to regulate the performance'of RASA/UMIRA subcontracts can be
found in Section 14. Inspection of field and mobile scan van equipment is

~explained in Sects. 7.4 and 8.2. To assure the completeness and accuracy of
raw survey data before report generation, Team Leaders will have specific
pre~report requirements (10,1}, As mentioned in Control of Processes,
inspection and decontamination of equipment and personnel will also be con-

ducted (9.8).

e 5.6.8 Test Control and Control of Measuring and Test Equipment

Conformance testing on equipment is conducted on s regular basis.
Portable instrumentation is checked each day prior to use to assure correct
response (9,1). Calibration of the gamma scintillometer is performed on
each property by using a pressurized ion chamber (PIC) or an empirical
conversion equation based on historical data (9.4). Gamma scintillometer
cal ibration is also measnred semi-annually by either the Bendix Field
Engineering Corporation (BFEC), or Instrumentation and Control Division
(I4C) by use of their appropriate procedures. The response of the PIC is
measured semi~annually. The soil sample analytical system is checked at the
beginning of each day of use (10.2) and celibrated as needed by BFEC.
Cross~checks of 5% of all samples analyzed are performed and documented
(15.7). The mobile gamma scanning van is tested by procedures outlined in
Sect. 8.2.
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5.6.9 Handling, Storage, and Shipping

Handling, storage, cleaning, packaging, shipping, and preservation of
items shall be controlled to prevent damage or loss. Proper field tech-
nigquoes for equipment handling, data collection, and contamination control
are provided in Sectiom 9. The proper packaging, storage, and shipping of
soil samples are outlined in Sects. 9.6, 10.2, 10.3, and 10.4, The preser—
vation of vicinity property file data, report processimg/transmittal, and

ultimate dates archiving are described im 10,7, 10.8, and 10.9,

5.6.10 Inspection, Test, and Operating Status

The inspection, test, and operating status of all eguipment is main-
tained by the Electromics Technician. Non-conforming equipment records are
maintained and the equipment physically relocated to a location inaccessible
for usage. Equipment will have stickers in place indicating the inspection
schednle. The statos of the vicinity property survey activities, as
reflected in logs and on the networked database, will be monitored by the

Process Coordinator.

§.6.11 Control of Non—conforming Items

Limited to deficiencies related to equipwent and jinstrumentation, the
procedores of Sect. 15.11, provide regquirements for identification, tem-—
porary disposition, methods of repair or modification and reporting of defi-

ciencies. The appropriate forms documenting non-conformance shall be used.
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5.6.12 Corrective Action

Conditions adverse to quality shall be identified promptly and
corrected as soon as possible. The identification, cause, and corrective
action for significant conditions adverse to quality shall be documented in
the appropriate form and reported to appropriaste levels of management.
Follow—up action by the RASA/UMIRA QA Coordinator shall be taken to ensore

corrective action implementation {see Sect. 15.11).

Planned audits shall be performed internally by the ORML QA Coordinator
for the HASRD end the Nuclear § Chemical Waste Program, and extermnally by
the DOE UMIRA Project Office and the ORNL Quality Assurance § Inspection
Department, to verify compliance with all aspects of the quality assurance
program and to determine its effectiveness. Anditing of subcontractor per-
formance wiil al so be conducted. The formal surveillance/audit program is

described in Sect. 15.12,

9.1.7 Exhibits

None.

9.1.8 Revision History

Rev., 1 Date: 03/31/86 First Revision
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6. PROJVECT MANAGEMENT
6.1 PROYECT ORGANIZATION AND SCHEDULING

6.1.1 Purpose

The pﬁrpose of this procedure is to provide guidelines for project

organization and scheduling.

6.1.2 Applicability

This procedure applies to all activities conducted by RASA/UMIRA in
support of the DOE UMIRA Project.

6.1.3 References

RASA/UMIRA Project Mnnagement Plan, in review.

6.1.4 Definitions and Abbreviations

See Sect. 1.5 of this manual, Terminology.

6.1.5 Responsibilities

6.1.5.1 Rasa Program Manager

The RASA Program Manager is responsible for the implementatiom of this

procedure. He will further be responsible for the overall sche&uling

APPROVED : &Kw(‘/%#& DATE : ¢/ /1"/ £
RASA/UMIRA Project Manager !
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of 211 RASA/UMIRA Project activities within the guidelines and directives
for scheduling provided by DOE.

6.1.5.2 RASA/UMIRA Project Mansger

The RASA/UMIRA Project Manager is respomsible for the scheduling of all
activities of the RASA/UMIRA Project, subject to approval by the RASA Pro-

gram Manager.
6.1.6 Procedure

6.1.6,1 Project Orgapization

Elements of the project organizationm include:

. RASA Program Manager,
RASA/UMIEA Project Mamnager,

Project support staff,

. Project implementation staff, and

o W N
.

. Clerical support staff

The project organization is illustrated in Exhibit 2.2-1, RASA/UMIRA
Project Organizational Chart, and the project staff positions are listed in
Exhibit 2.2-4, RASA/UMIRA Staff Positions.

The ORNL RASA Program Manager assigns the RASA/UMIRA Project Manager.

The RASA/UMIRA Survey Manager assigns specific coordinators and team
leaders, in comsultaion with the RASA/UMIRA Project Manager.

Scientific or support staff are assigned to a particular property only
for the duration of time required to complete their duties connected with
that property. Survey team members will be assigned to a specific team
leader, but may be assigned to several team leaders durimg the course of the

RASA/UMTRA Project.
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Certain support staff members may be responsible for certain labora-
tory, instrumentation, or data analysis activities of the group. When these
personnel are assigned to a particular survey, there may or may not be the
implication of the commitment of the hardware resources for which that per-
son is responsible.

Clerical support functions such as report typinmg and documentation are
normally group functions. The support staff may be supporting several pro-

perty surveys at any given time,

6.1.6.2 Project Scheduling

RASA Program Manager and RASA/UMIRA Project Manager

The UMIRA-PO sets overall project priorities. Within this overall DOE
guidance, the RASA Program Manager sets general project priorities. Using
the general project priorities as a guide, the RASA/UMIRA Project Manager
develops a general schedule for all RASA/UMIRA activities that is consistent

with available time, funds, and resources.

RASA/UMIRA Survey Manager

The RASA/UMIRA Survey Manager has the overall responsibility for
schedul ing the'property—épecific activities of the RASA/UMIRA Group, within
the constraints imposed by the overall schedule of projects developed by the
RASA/UMIRA Project Manager.

In preparing the project schedule, the Survey Manager must détermine

the following factors:

1. Available manpower resources,
2. Available equipment resources,
3. Subcontractor requirements, and
4

. Travel time and distance from the Grand Junction Office.
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The scheduling of subcontractors is then integrated into the overall
schedule, when necessary, to provide timely subcontractor actiomn consistent

with the schedule.
6.1.7 Exhibits
None.

6.1.8 Revision History

Rev. 1 Date: 03/31/86 First Revision

6.2 PRQFECT RECORDKEEPING

6.2,1 Purpose

The purpose of this procedure is to describe the format and content of
records generated by inclusion radiological surveys as conducted by

RASA/UMIRA Project personnel.

6.2.2 Applicability

This procedure applies to all RASA/UMIRA Project activities.

6.2.3 References

RASA/UMTRA Project Management Plan, in review,

6.2.4 Definitions and Abbreviations

See Sect. 1.5 of this manual, Terminology.

6,2.5 Responsibilities
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6.2.5.1 RASA/UMTRA Project Manager

The RASA/UMIRA Project Manager is responsible for the implementation of

this procedure.

6.2.5.2 All Personnel

A1l personnel required to enter data into records are responsible for

data entry in conformance with this procedure.

Dol At

6.2.6.1 Records Format and Requirements

Records format

A e T e

The format used for all RASA/UMIRA records shall be free form, gen-
erally following the accepted and common practices of ORNL RASA Group for

each specific record document.

Records requirements

All data, notes, measurements, and calibrations pertinent to a desig-
nated vicinity property must be recorded or entered into the appropriate
project record. All entries into records documents will, without exception,

conform to the following requirements:

1. All entries will be ﬁarked with the date of entry;

2. All entries will be signed or marked with a sign (initials, etc.) trace-

able, without ambiguity, to the anthor of the entry;
3. All entries will be written or printed in an easily legible manner; and
4. All entries will be concise and exact, accurately describing the obser-

vation, event, or measurement to be documented.
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6.2.6.2 Project Record Types

Project records consist of a series of files, log books, and documents,

including

. Field van log book

. Scanniag van calibration log book
. Scanning van log book

. Instrument calibration log book

. Soil ssmple preparation log book

1

2

3

4

5

6. Soil sample data log book

7. Soil sample analysis data file
8, Consent for access data file
9. Main data base file

0. Property portfolio

11. Soil sample archives
12, Puoblished reports

13. Ouality assurance logbook

Field van data log book

All instrument check data are recorded in this log book. Content
requnirements are included in the appropriate procedure for each type of data
entry. The log book serves also as a diary of the team leader’s activities,

Necessary information that should be recorded in the log book includes:

1, Notstion or indicatiomn of the location of all work,
2. At the end of ecach day, notations of what occurred that day, and
3. Documentation of all official contacts with property owners, local offi-

cials, media representatives, remedis!l action comtractors, etc.
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Scanning van calibration log book

All daily calibration data are recorded in this log book. Content
requirements for log book entries are jincluded in Procedure 8.2, Mobile

Gamma Scanning Van Calibration,

Scanning van log book

All scan survey results are recorded in this log book. Content
requirements for scanning van log book entries are included in Pro-

cedure 8.3, Mobile Gamma Scanning-Vah Operation.

Instrument calibration log book

The Electronics Technician maintains the instrument calibration log
book. This log book contains all information pertinent to gamma scintilla-
tor, pressurized ion chamber, and mass—scale calibration data, ﬁnd opera-
tional notes, Calibration values received from the appropriate calibration
facility are inserted in the individual instrument file. Opetafional notes
include control settings {(where applicable), repairs, adjustments or mainte—
nance to the instruments, and observed anomalies in operation. Sample meas-
urement and instrument check data are entered into the field van log book.
Content requirements for the instrument calibration log book for each

appropriate instrument are included in Section 12 of this manual.

Scil sample preparation_log book

The RASA/UMIRA Soils Laboratory contains the soil sample preparation
log book., This log book contains all information bertinent to receiving,
drying, grinding, and bottling of soil samples. Content requirements for
the soil sample preparation log book are included in Procedure 10.2, Soil

Sample Preparation.
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Soil sample data log bocok

The RASA/UMIRA Scils Laborestory contains the soil sample data log book.

This log book contains a chronological record of all soil sample analysis

resnlts and counting system calibrations and checks.

for the s0il sample data log book are inclnded in Procedure 10.3, S8oil

Radium Content Apalysis and Procedure 12.3, Calibration of Laboratory Gamma

Specirometry System.

Consent for access dats file

Content requirements

The consent for access data file resides in the RASA/UMIRA database.

This file contains information on the curremt status of the comseni—for—

sccess scquisition process for every designated property.

this file are illustrated in Exhibit 7.2-6.

Property portfolio

The contents of

The property portfolio contains all pertinent information regarding the

property, including:

Historical data,

»*

Consent for sccess status,

Field drawing or base map,

.

Photograph of property,
Correspondence,

Raw data from inclusion survey,

Review comments,

Report,

(Y- S R - SRV R T I
. M

Analytical resmlts, and

.

[y
i

Any required DOE revisions.

Note: Properties to which access was denied will not

listed above.

include items 3-10




MARTIN MARIETTA RASA/UMIRA - Sect.__6 _Rev.__1

ENERGY SYSTEMS, INC. PROCEDURES MANUAL ;
s . 0ak Ridge Mational Date: 03/31/86
Laboratory Radiological Survey
Health ¢ Safety “Activities Page __ 9 of _ 26

Research Division

SUBJECT: PROJECT MANAGEMENT

Sample archives

Following counting and analysis, soil samples are stored in the
RASA/UMIRA archives for permanent retention., The samples are stored in bags
and placed in steel barrels. An inventory sheet of the contents is kept in
each barrel. A copy of the barrel contents is kept in the office files. In
addition, the soils analysis log book has an entry for each sample identify-
ing the barrel in which fhe samples afe archived. See Procedure 10.4, Soil

Sample Storage.

Published reports

A folder is maintained of the master copy of all formal reports pub~

lished by RASA/UMIRA, as well as all datas utilized in compiling the report.

6.2.7 Exhibits

6.2.8 Revision History

Rev. 1 Date: 03/31/86 First Revision
6.3 DATA STORAGE

6.3.1 Purpose

The purpose of this procedure is to describe the data storage system

used in support of the RASA/UMIRA Project.

6.3.2 Applicability

This procedure applies to all data generated directly or indirectly in
""""" the RASA/UMTRA Project. Specific data locations are addressed in Procedure
6.2, Project Recordkeeping, and Procedure 11.4, Equipment Calibration

Records.
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6.3.3 References
None.

6.3.4 Definitions and Abbreviations

6.3.4.1 Definitions

DATA. Informastion in all forms including written, printed, visual, elec~

tronic, or mechanical.

Also see Sect. 1.5 of this manual, Terminology.
6.3.4.2 Abbreviations

See Sect. 1.5 of this mannal, Terminology.

6.3.5 Responsibilities

1, The RASA/UMIRA Project Manager is responsible for the implementation of
this procedure.

2. The Computer System Manmager is responsible for maintaining the
RASA/UMIRA datebase and data archive storage.

3. The Public Relations Coordinator is responsible for maintaining the con-
sent for access data file.

4. Fach Team Leader is responmsible for all log books in his or her custody
and ensures that all site-related data are transferred to the RASA/UMIRA
database.

5. The Sample Coordinator is responsible for maintaining the soil labora-
tory log books and the soil sample archive records.

6. The Electronics Techmician is responsible for the instrument ianventory

and calibration log books.
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6.3.6 Procedure

All data generated, either directly or indirectly, and relating to
RASA/UMIRA Project activities are retained at the RASA/UMIRA Office, with

the following exceptions:

1. Field and scenning van log books are sometimes retained at B survey site
until the survey is completed; and

2. Records pertinent to instrument celibration and maintenance and vehicle
maintenance, which are established and maintained by organizations
external to RASA/UMIRA, are retained by the organization genmerating the
data. ' :

6.3.6.1 V¥Written and Printed Data Storage

Field van log books

All field van log booksvare retained in the custody of the Team Leader
or his designee. Following completion of a property survey, the Team Leader
transfers any survey data to the RASA/UMIRA database and also archives a

copy in his files.

Scanning van log books

Al1l log books normally associated with the van are maintained in the
van until the log books are filled., When filled, the log books are kept in
the Mobile Scan Team Leader’s files. Data pertinent to a specific van scan

are transferred to the RASA/UMIRA Project manager.

Other log books

All other log books generated by:RASA/UMTRA are maintained in the cus-
tody of the coordinator primarily responsible for the activity covered by
the log book.
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6.2.6.2 Visual Dats Storage

Visual deata, consisting of maps, photographs, and drawings comcerning &
specific property, are retaimed im the propexty portfolio and copies are

also retained by the coordinator responsible for producing the data.

§.3.6.3 Electronic Data Storage

i. Property photographs are stored in a photography folder along with mnega-—
tives placed in appropriate megative protectors. Each Team Leader main-
tains a3 photography folder.

2. Maps are stored in folders, and property drawings are stored on floppy

disks by the Graphics Coordinator.

Electronic data consists of all property data, which are retaimed in
the RASA/UMTRA databese, and on floppy disks which make up the data archive

storage system.

6.3.8 Revision History

Rev. 1 Date: 03/31/86 First Revision

6.4 REPORTS AND PAPERS

6.4.1 Purpose

The purpose of this procednre is to provide guidance for publishing

survey-related documents and reports of RASA/UMIRA.
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6.4.2 Applicability

Primary documents (e.g., reporté) written by BASA/UMIRA will follow

this procedure and its references.

6.4.3 References

1. HASRD Procedures for Publications and Oral Presentations, October 1980
2. ORNL Style Guide, May 1974

3. Procedures Manual for the ORNL Remedial Action Survey and Certification

Activities (RASCA) Progrem, September 1982,

6.4.4 Definitions and Abbreviations

LETTER REPORT. A document issued by RASA/UMIRA that has a limited DOE and

internal distribution.
Also see Sect. 1.5 of this manusl, Terminology.

6.4.5 Responsibilities

The ORNL/RASA Project Manager is responsible for implementation of this
procedure and for ensuring the adequacy of all documents and correspondence
issued by RASA/UMIRA.

All RASA/UMIRA personnel responsible for authoring any of the documents

covered by this procedure will comply with this procedure.
6.4.6 Procedure

6.4.6.1 Types of Reports

The primary reports and documents produced by RASA/UMIRA sre letter

reports containing the results of mobile—-scanning and inclusion surveys and
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recommendations to the DOE-PO on whether to include or exclude surveyed pro-—
perties from remedisl actiom activities. Procedures for publication of

other types of reports are given in the Procedures Manual for the ORNL Reme-

disl Actiop Smrvey snd Certification Activities (RASCA) Program. The pro-
cednres detsiled in thst manwval will be followed if other types of reports
are issuned by RASA/UMIRA personnel,

Prior to its issuance, a letter report musi be reviewed by at least two
appropriate persomns.

An example of the content of am inclusion survey report is shown in
Exhibit 6.4.6-1, An example of & vecommendation letter is shown in Exhibit

6.4.6-2,

1. Ezhibit 6.4.6-1, Example of An Inclusion Survey Report
2, Exhibit 6.4.6-2, Example of A Recommendation Letter

£§.4,8 Revision History

Rev. 1 Date: 03/31/86 First Revision

6.5 PUBLIC RELATIONS

6.5.1 Purpose

The purpose of this procedure is to establish the responsibilities and
rules for public release of information concerning work activities of the

RASA/UMIRA Project.

6.5.2 Applicadbility

This procedure appliess to all RASA/UMIRA project related activities and

particularly those related to remote survey sites.
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6.5.3 References

D-5-8, Standard Practice Procedures, Martin ngietta Energy Systems,

Inc., News Release to Media.

6.5.4 Definitions and Abbreviations

See Sect. 1.5 of this manmal, Terminology.

6.5.5 Responsibilities

6.5.5.1 ORNL/RASA Program Manager

The ORNL/RASA Program Manager is responsible for survey activity infor-

mation releases to the public in Oak Ridge.

6.5.5.2 RASA/UMIRA Project Manager

The Project Manager is responsible for survey activity information

release to the public at survey site locationms.

6.5.6 Procedure

1, At ORNL, the RASA Program Manager is the only representative who may
communicate with the medis and public. He will release informatiom only
of a general nature concerning grbup activities and refer ohly to tech-
nical data approved by DOE for public release.

2. At survey sites, the Project Manager and his approved representatives
may communicate with the media and the public in reference to official
business. As such, the Team Lendér is not suthorized to discuss with
the media the resulis of any survey activities but may discuss the fol-

lowing:

a, group identification,

b. group affiliation (ORNL),



MARTIN MARIETTA RASA/UMIRA Sect._ 6 Rev, 1 __

ENERGY SYSTEMS, INC, PROCEDURES MANUAL
Ozk Ridge National Date: 03/31/86
Laboratory Radiological Survey
Health ¢ Safety Activities Page _16 of _26

Resesrch Division

SUBJECT: PROQFECT MANAGEMENT

¢c. estimated time of snrvey activities,
d. identification of survey individmals,
e. identification of work authorization (DOE), and

f. description of smrvey team activities.

The Project Manager and his representative may refer other technical
guestions to the RASA Program Mansger or to the DOE and way inform the media

or the public of the issues he/she is authorized to discuss.
6.5.7 Exhibits
None.

6.5.8 Revision History

Rev. O Date: 03/31/86 First Revision
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Exhibit 6.4-1

EXAMPLE OF AN INCLUSION SURVEY REPORT
Location Number: (GJ01974)

HEALTH AND SAFETY RESEARCH DIVISION

REFORT OF INCLUSION SURVEY AT LOCATION 6J01974
1036 ROOD AVENUE
GRAND JUNCTION, (OLORADO 81501

Investigation Team

B. A, Berven — RASA Program Manager
C. A. Little — RASA/UMIRA Project Director
P, F. Tiper — Survey Team Leader

M. J. Wilson
September 1985

WORK PERFORMED AS PART OF THZ
RADIOLOGICAL SURVEY ACTIVITIES PROGRAM

Prepared by the
QAK RIDGE NATIONAL LABORATORY
Grand Junction Office
Grand Junction, Colorado 81502
operated by
MARTIN MARIETTA ENERGY SYSTEMS, INC.
' for the
U.S. DEPARTMENT OF ENERGY
under Coptract No. DE-AC-5-840R21400
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EXHIBIT 6.4-1 (Continued)

Location Number: GJ01974

INTRODUCT IGN

An inclusion radiological survey of location GJ01974 was conducted on
July 25, 1985 by Oak Ridge Natiomal Laboratory. This property, located
at 1036 Rood Avenue, consists of a single family residence. This survey
was conducted using methods as defined in the Vicipity Properties
Management and Implementation Manual, UMIRA~DOE/AL-050601 (June 1984)
and the RASA UMTBRA Procedures Manusl (Jume, 1985). General location
information is provided in Table 1, radiological survey results are
given in Table 2 and 3, and supporting graphics are provided in Figure
1. A view of the property is provided in Figure 2. All measurements
are gross readings; background has not been subtracted.

The conversion formula used is y = mg + b, where 'y’ equals the exposure
rate in pR/h, ’'x’ equals scintillometer measurement in kcpm, and 'm’ and
't’ are predetermined constants, On this property, 'm’ equals 1.69 and
'b' equals 3.45.

SIGNIFICANCE OF FINDINGS

Property locatiom GJ01974 contains two regions of outdoor contamination,
A and B, shaded on Figure 1. Region A ancompasses ~4 m%, and revealed
gamma sxposure rates of 15-27 pR/h. Soil sample S1A and concrete sample
S1Z, collected from Region A, disclosed 226Ra—in-soil concentrations of
3.7 and 17 pCi/g, respectively. These values do not meet inclusion ecri-
terion of »>5 pCi/g above background when averaged over 100 w2, Region B
encompasses an area of ~4 o2, and revealed gamma exposure rates of 14-17
pR/h. These readings do not exceed background plus ome standard dev ia~
tion averaged over 100 m?,

There were no gamma cxposure rates detected above the background range
of 10-15 uR/h on the indoor property. Based vpon these findings, it is
recommended that location GJ01974 be ecxcluded from further consideration
by the UMIRA Project.
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RECOMMENDATION BASIS:

EXHIBIT 6.4-1 (Continued)

RECOMMENDAT ION

Exclusion

Outdoor gamma is <{background plus 1 standard
deviation or 30% averaged over 100 m2

226R, is (5 pCi/g above background in surface
15 cm soil layer averaged over 100 m2

Indoor gamma is {1 standard deviation or 30%
above background in all rooms
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EXHIBIT 6.4-1 (Continued)
Table 1. Location Information
Property Information
LOCATION: 1036 Rood Avenue
Grand Junction, OO 81501
OCOUPANT/TENANT: Unknown
TELEPHONE: Unknown
Owner Information
OV NER : Columbia Savings ¢ Loan, attn:
G. H. Mott
ADDRESS: P. O, Box 250
: Graund Junction, 00 81502
TELEPHONE ; (303) 242-6642

PROPERTY (LASSIFICATION:

TOTAL AREA OF PROFERTY:

STRUCTURES ON PROPERTY:

Single family, residential
580 w2

1 Two story frame apartment building
with partial basement



MARTIN MARIETTA RASA/UMIRA Sect.__6 Rev._1

ENERGY SYSTEMS, INC. PROCEDURES MANUAL
Oak Ridge National Date: 03/31/86
Laboratory Radiological Survey
Health ¢ Safety © Activities Page 21 of _26

Research Division

SUBJECT: PROJECT MANAGEMENT

EXHIBIT 6.4-1 (Continued) Location Number: GJ01974

Table 2. Radiological Screening Survey Results

Outdoor Screening Data

BACKGROUND EXPOSURE RATE: 13 uR/h

BACKGROUND + 1 STANDARD
DEVIATION: 17 uR/h

BACKGROUND EXPOSURE
RATE RANGE: 11-14 pR/b

EXPOSURE RATE RANGE
IN CONTAMINATED REGIONS: A: 15-27 pR/h
B: 14-17 puR/h

HIGHEST OUTDOOR GAMMA (HOG)

IN CONTAMINATED REGION: 27 uR/hb
LOCATION OF HOG: Region _A
POINT SCURCE*: None

ESTIMATED AREA OF OUTDOOR

CONTAMINATION BY REGION: A: 4 m2
B: 4 m2
NET ESTIMATED AREA-WEIGHTED
AVERAGE BY REGION**; A: .28 puR/h
B: .08 uR/h
n
E
**Formula used: GAW = _i=1 GiAi4

100

where: :
GAW = the area-weighted exposure rate in [uR/h]
Gij = net average exposure rate in [uR/h]

(Gi = GGross — GBackground)
Aj = area of region involved in [m?] and,
100 = threshold area in [m2]
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EXHIBIT 6.4-1 (Continmned)

Location Number: GJ01974

Table 2. Radiological Screening Survey Results (Continued)

Indoor Screening Data

STRUCTURE DESCRIPTION

OR NUMBER: House
BACKGROUND EXPOSURE RATE: 13 uR/h
BACEGROUND + ONE
STANDARD DEVIATION: 17 pR/h
BACKGROUND EXPOSURE
RATE RANGE: 10-15 uR/h
HIGHEST INDOOR GAMMA (HIG) 15 uR/h
LOCATION OF HIG: General
POINT SQURCE*: None
NET ESTIMATED AREA-WEIGHTED
AVERAGE BY REGION/ROQM*#: 0 uR/n

n

g

#sFormul a used: x = _i=1 GiAj
9.3

where:

x = area—weighted gamma exposure rate jin [pR/h]

>
..
I

9.3 =

= pet gamma exposure rate in [uR/hb]
area of deposit in [m?]
threshold srea in [m2]
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EXHIBIT 6.4-1 (Continued)

Location Number: 6J01974
Table 3. Extended Survey Results
Outdoor Extended Data
S0il Sample Summary
Net
226 Estimated
S /Ra Representative Area-
S oil ' Concentration (Biased) Weighted
Nample Region Sample Depth (pCi/g) Sampl ing Average®
umber  Sampled {cm) (Canalysis) Area m? (pCi/g, CAW)
S1A A 0-15 3.7 4 .09
S1Z A 0-15 17 4 62
s2 Rep 0-15 3.7 %100 2.3
n
E
*Formula used: CAW = i=1 CiAiDj

where=

(100) (.15)

CAW = area~weighted 226R; concentration in [pCi/gl

Cj = net 226Ra concentration in [pCi/g] and
(Ci = Canalysis — Cbackground)
Aj = area of region that sample represents in [m2]
Dj = thickness of sample in [m]
100 = threshold area in [m?], and
.15 = threshold thickness in [m]
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EXHIBIT 6.4-1 (Continued)

| 2 STORY FRAME
HOUSE

7
i 3727uR/n
TESSA (Ho6)

82

\||'|3UR/hJ

——y

FEET
[} 10 20'
[+} 2 4 [
METERS
GJOI974

1036 ROOD AVE.

b 2
I ROOD AVE.
T
e T S
Fig. 1. Location GJO1974, 1036 Rood Avenue,

B e e TS

Grand Jonction, (D.

TN v g ey S

4 .
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EXHIBIT 6.4-1 (Continued)

Fig. 2. Location GJ01974, looking north at the front of the property,
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EXHIBIT 6.4-2
EXAMPLE OF A RECOMMENDATION LETTER
OAK RIDGE NATIONAL LABORATORY ) GRAND JUNCTICN GFFICE
OPERATED BY MARTIN MARIETTA ENERGY SYSTEMS, INC zﬁgNioJxL‘;‘CGTTON, COLORACO 81502

Nr. Merie Crew, Mansger

U. S. Department of Energy
Grand Junction Areca Office

P. 0. Box 2567

Grand Junction, Colorado 81502

Desr Mr, Crew,

Redistion levels at the property identified below appear [] to [x] nmot to
exceed the U.S. Envirommental Protection Agency (EPA) standards as specified
in 40 CFR 192.

This evaluation is based on [x] indoor [x] cutdoor screening measurement
criteria, [] indoor [x] outdoor extended measurement criteria of the U.S.
Department of Energy Vicinity Properties Management and Implementation
Manual (UMIRA-DOE/A1-050601), Appendix A, and/or [] other criteria stated
below.

Other:

This recommendation is based upon the Inclusion Survey Contractor's
assessment of the [x] 226Ra concentration in the scil [] indoor radoa
daughter concentration {x] indoor gamma exposure rate st this property.

Therefor:, this property is recommended for [J inmclusion in [x] exclusion
from the Uranium Mill Tail ings Remedial Action Project.

Sincerely,

M@M
C. A. Little, Ph.D.

Inclusion Survey Contractor

cc w/o att: B, A, Berven, ORNL

Location Number: GJ01974
location Address:_ 1036 Rood Avenue
Grand JYunction, CO B1501

Propexty Owper: Columbia Seavings g Loan
(G. H. Mott)
Owner Address: P, O, Box 250

Grand Junction, O 81502
Tenant Name: Unknown




SECTION 7: PRE-INCLUSION SURVEY ACTIVITIES
7.1 Identification of Properties to be Surveyed
7.2 Consent for Access to Survey Property

7.3 Property Base Map Development
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7. PRE-INCLUSION SURVEY ACTIVITIES

7.1 IDENTIFICATION OF PROPERTIES TO BE SURVEYED
7.1.1 Purpose

The purpose of this procedure is to describe the methods by which

vicinity properties are identified as candidates for inclusion surveys in
the RASA/UMIRA project.

7.1.2 Applicability

This procedure applies to mll properties that have not already been

designated by the DOE for investigation under the UMIRA project.

7.1.3 References

1. Vicinity Properties Mapagement and Implementation Manual, UMIRA-DOE/AL-
050601
2. RASA/UMIRA Project Management Plan, in review

7.1.4 Definitions and Abbreviations

DOVETAIL PROPERTY. Property which gualifies for possible remediation under
both the Grand Junction Remedial Action Program (GYRAP) and the UMIRA

project. See 7.6.4, Types of Properties, for further explanation.

APPROVED: &WCA/C(% DATE: ‘{]//f//a%

RASA/UMIRA Project Manager
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GRAND JUNCTION REMEDIAL ACTION PROGRAM (GIRAP). Program managed by the State
of Colorado which is limited to remedial action om tailimgs inside

structures. See 7.6.4, Types of Properties, for further explanation,
See Sect., 1.5 of this manual, Terminology.

7.1.5 Responsibilities

The RASA/UMIRA Project Manager is responsible for the implementation of

this procedure,
7.1.6 Procedure

Many properties have been identified and designated for considerstion
by the RASA/UMIRA project based on the results of earlier aerial radiologi-
cal surveys and information obtained from earlier mobile and on-site sur-
veys. Additional properties may be identified as candidates for inclusion

based on:

1. Detection of anomalous gamma radiation levels by the RASA/UMIRA scanning
van on properties not previously listed,
2, Information from knowledgeable sources,

3. Regquests from property owners or from the other project participants.

7.1.6.1 RASA/UMIRA Scanning Van

¥hen conducting or analyzing the results of any mobile gamma survey,
the RASA/UMIRA staff will be slert to the possibility that some uranium mill
tailings deposits may not have been found during earlier survey activities.
In the event that a previously unreported deposit is detected, the Mobile
Scan Tesm Leader will report the location of the deposit and pertiment
information to the Project Manager. The Project Mamager will notify the
UMIRA-PC and the TAC of the findings and will request that the property be
added to the list of properties to be surveyed.
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7.1.6.2 Information From Knowledgeable Sources

Properties potentially contaminated with uwranium mill tailings may be
identified by various knowledgeable sources, including federal, state, or
local officials, and citizens who can reliably recollect transport or place-
ment of tailings on properties., The Public Relations Coordinator, in
cooperation with the TAC, will encourége such sources to come forward by
making personal contact, holding public meetings, and advertising in the
media. If properties are identified in this manner, the Project Manager or
the TAC, as is appropriate, will request the UMIRA-PO to add these proper-

ties to the list to be surveyed,

7.1.6.3 Reguests From Property Owners Or Other Project Pgrticipants

Property owners who suspect that their properties are contaminated with
mill tailings are encouraged to request the DOE to survey their properties.
The media advertising and public meetings used in Procedure 7.1.6.2 also
serve to alert these property owners. Requests for property designation

follow the procednres mentioned in Procedure 7.1.6.2.

7.1.6.4 Types of Properties

There are three general types of properties which the ISC will evaluate

for possible UMIRA remediation:

1. Properties which have qualified for GJRAP remediation,
2. Properties which only qualify for the UMIRA project, and

3. Spillover properties,
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GIRAP properties

The GIRAP was initiated six years before the UMIRA project and is
managed by the state of Colorado. The standsrds by which the properties are
evalunated are different and remediation is performed om structures only.
GIRAP properties which have been remedisted are certified and the file
closed. This historical data should be received by the Team Leader prior to
an ISC survey,; however, no indoor survey will be done.

The Team Leader must know the "bid group sumber” of the property to
ascertain the extent of the outdoor scan required. The "bid group number”
wes assigned by the DOE when the remediation svbcontract work went out for
bid. The ISC has no jurisdictionm over specific parts of the property based

on the following:

Bid Group Number Portion Remedisted/Cexrtified

1-8 Interior and up to 3 feet away
from structure

9-22 Interior and up to 7 feet away
from structure

23-6% Interior and np to 10 feet away
from structure

Dovetsil properties

Dovetail properties are "active” GIRAP properties, meaning that remedi-
ation on the structure(s) has/have not yet been closed out. For greater
cost and time effectiveness and less property owner inconvenience, GIRAP and
UMIRA attempt to "dovetail” their efforts and perform indoor and outdoor
remediation concurrently. The ISC currently subcontracts dovetail sarveys
to ARTX, s Grand Junction subcontractor. The ISC then evalunates the ARIX

data and submits a summary report/recommendation to the DOE,
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UMTRAP properties

The UMTRA project remediates all eligible vicinity properties, includ-
ing open land. The criteria for inclusion are more stringent and both
indoor and outdoor remediation are performed. These DOE designated proper-~

ties have not been previously considered for remedial action.

Historical files for UMIRA designated properties

Some pioperties have historical data from the Colorado Department of
Health (CDH) radiological studies. The findings of these studies did not
dictate inclusion into GJRAP's cleanup, however, the data can be helpful in
characterizing a property for an ISC Survey. Team Leaders are responsible
for reviewing this data. These propetties are eligible for both indoor and

outdoor radiological measurements.

Spillover properties

An outdoor gamma scan can reveal a deposit which extended onto an adja-

cent property. This "spillover"” property must be investigated further:

1. The spillover and address must be notated on the field map.

2. The Public Relations staff must be notified to determine whether this
adjacent property has always been designated; if not yet designated,
proceedings to do so will be initiated.

3. A copy of a1l data and the field map of the surveyed property must be
put into the spillover property file,
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Once these steps have been taken, the Team Leader will follow the fol-

lowing procedures:

1. Surveyed property deposit is includable: if includable on its own merit
(does not depend on spillover property to deem the deposit includable),
the report can be written immediately. The report may also be initiated
if it appears that a consent cannot be obtained for the spillover pro-
perty within a2 reasonable time period. The spillover property must be
referenced by address and location number in the report.

2. Surveyed property deposit is not includable: If the contamination on
the surveyed property is insufficient to be included on its own merit,
the file should be retaimed until a spillover property consent can be
obtsined. Once this subsequent survey is conduncted, both reports can be
written concurrently. Both reports should reference the other by
address and location number.

3. Spillover property has historical data: if already designated, the
spillover property may have historical data. If careful examination of
previous outdoor radiological data indicates elevated gamma levels in
the same area as the deposit on the surveyed property, the spillover
property can be included without an ISC survey. However, a consent form
must still be obtained. This type of inclusiom is a "spillover inclu-

sion, ”

7.1.7 Exhibits

Rev., 1 Date: 03/31/86 First Revision
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7.2 CONSENT FOR ACCESS TO SURVEY PROPERTY

7.2.1 Purpose

The purpose of this procedure is to describe the steps takem by the
RASA/UMIRA to obtain signed consent-for-access agreements from property own-

ers and tenants,

7.2,2 Applicability

This procedure applies to all properties designated for inclusion in

the RASA/UMIRA project, unless a specific procedure states otherwise.

None

7.2.4 Definitions and Abbreviations

See Sect. 1.5 of this manual, Terminology.

7.2.5 Responsibilities

1. The UMIRA Project is 8 cooperstive program between the Federal Govern—
ment and the affected States and Indian Tribes. The responsibility for
acquiring consent-for—access agreements, as well as the contents of the
agreements, are determined by the Individual States and Tribes in
cooperation with the DOE. The following is a partial listing of the
entities responsible for obtaining consent-for-access agreements for

varicus property locations.
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Property Location Responsible Entity

Colorado RASA/UMIRA
Navajo Tribal Lands The Navajo Nation

Pennsylvania RASA/UMIRA and State of Pennsylvania
South Dakota BFEC

Utah State of Utah

Wyoming RASA/UMIRA

2. The RASA/UMIRA Project Manager is responsible for the implementation of
this procedure.

3. The Public Relations staff is responsible for acquniring comsent-for-
access agreements that are to be obtained by RASA/UMIRA, and is respon-
sible for keeping records of all consents~for—access that have been

obtained or have been refused.

7.2.6 Procedure

The procedure used to acquire a consent-for-access agreement depends on
the location of the property being considered. 1In general, five steps are

involved:

. Location of property and its owners and tenants,

Preparation snd mailing of a consent-for-access agreement package,

1

2

3., Property file initiation,

4, Processing returmed consent-for-sccess agreements, and
5

. Follow-up on consent-for-access agreements not returned.
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7.2.6.1 Location of Property and its Owners and Tenants

This procedure applies only to properties for which RASA/UMIRA has the
responsibilty to obtain consent—-for—access agreements.

For a property in Mesa County, CO, the Public Relations staff consults
the Mesa County Tax Assessor'’s files that are contained on the BFEC compu-
terized database. If the computer listing is outdated, the Mesa County Tax
Assessor’s Office is contacted directly. If these two contacts fail to
identify and locate the property owner, a member of the Public Relations
staff will ‘visit the property or will contact meighbors.

For a property outside Mesa County, the appropriate community is
visited. During this visit, the Public Relations staff obtains the neces-
sary information from local courtbouse records or from persomal contacts
with knowledgeable persons. This visit also allows the staff to resolve
problems concerning the location and ownership of .a property that is vaguely
described on the designation listing. Consent—for—access agreements often

are obtained in conjunction with these visits,

7.2.6.2 Preparation and Mailing of a Consent-For-Access Agreement Package

This procedure applies only to properties for which the RASA/UMIRA has
the responsibilty to obtain consent-for—access agreements.

Once the necessary property location and ownership information is in
hand, the Public Relations staff prepares and mails, by certified mail, the
consent—for-access agreement package. This package contains a transmittal
letter; two copies of the agreement form; instructions for completing the

agreement form, a stamped, self-addressed envelope; and an UMIEA
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brochure containing information on the cleanup of vicinity properties. The
owner 's name and address are typed as the inside address on the transmittal
letter. The location number and the property address and parcel number are
typed on each copy of the agreement form. Examples of transmittal letters

and consent—for-access agreement forms are illustrated in Exhibits 7.2.6.2-1

through 7.2.6,2-2,

7.2.6.3 Property File Initiation

This procedure applies only to properties for which the RASA/UMIRA has
the responsibilty to obtsin consent-for—-access agreements.

Prior to mailing the consent-for-—access agreement, the location number,
which is used as the primary record control, is verified. All needed pro-
perty dats are entered into the RASA/UMIRA data base (see Exhibit 7.2.6.3-
1). A folder is used as the property file and a label with the location
number is made. When the consent—for-access agreement package is mailed,
the folder has & yellow dot affixed on the front. It is then placed in the

"consent form mailed"” drawer of the location file cabinet.

7.2.6.4 Processing Returned Consent-For-Access Agreements

When the Public Relations staff receives a signed consent-for-access,
the date of receipt, any revised owner information, and the consent status
are entered in the RASA/UMIRA data base. On properties with granted access,
the property file is pulled and merged with the CDH file (whesn present), and
a brown-gold dot is affixed. The file is than placed in the “consent

returned — drawing to be assigned" drawer.
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Each week, a computer print—out is given to the Graphics Department,
which lists all properties ready for the drawing issignment. The Graphics
Coordinator indicates the assignments on the print-out and returns it to the
Public Relations Department.

The property files assigned for drawings arebpulled and the location
number, date assigned, and person assigned to complete the drawing are
entered into the property assignmentklog book. A copy 6f the bonsent form
1s sent to the Graphics staff, and the property file is placed in the "wait-
ing for drawing” drawer after a color code indicating the draftsman is
placed on the front. \

Compieted and reviewed drawings’are received from the Graphics Depart—
ment and the date of completion is entered in the RASA/UMIRA data base and
the property assignment log book. The property file is pulled, the "pro-
perty file tracking form” is printed out from data in the RASA/UMTRA data
base, and stapled inside the folder. A red dot is then applied and the
folder is placed in the "ready to be surveyed” drawer.

A weekly print-out is given to the Process Coordinator which lists all
properties ready for survey assignment. The Process Coordinator indicates
on the print-out those properties aSsigned the the Team Leader to which the
properties are assigned. The files are pulled and given to the Process
Coordinator who then distributes the files to the appropriate Team Leader.
The Public Relations staff’'s responsibility for property files ends at this

point.

7.2.6.5 Follow-up on Consent—For—Access Agreements Not Returned

This procedure applies only to properties for which the RASA/UMIRA has

the responsibilty to obtain consent—for—access agreements.
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Consent-for—access packages that the postal service is unable to
deliver are returmned to the Public Relations department. A search of the
most recent property files at the appropriate Tax Assessor’s Office then is
initiated to locate and identify the curremt owner of the property. If this
search fails to yield the required information, searches are made quarterly
until the required information is obtaimed. Then a new consent-for—-access
package is mailed to the newly identified property owner,

If no response to the original mailing is received within 60 days, a
second package is sent by certified mail. This package is similar to the
first, except the transmittal letter is modified to stress the desirability
of a tespouse and the availability of further information at open mecetings.

If no response to the second mailing is received within 60 days, an
attempt is made to contact the property owner by telephone. If such contact
cannot be made within 15 days, a personal visit is made to the property.
This visit is intended to obtain information onm the property owner from
neighbors. Any information so obtained will be unsed to contact the property
owner by mail or by telephone,

If all of the above attempts fail, the property portfolio is placed in
a "dead” file. Final disposition of properties in the "dead” file will be
negotiated with the UMIRA-PO during the final year of the ISC’s activity in
the UMIRA Project.

7.2.7 Exhibits

1. Exhkibit 7.2.6.2-1, Example of comnsent-for—access transmittal letter
2. Exhibit 7.2.6.2-2, Example of consent—for—access agreement for State of
Colorado

3., FExhibit 7.2.6.3-1, Data entered in the RASA/UMIRA data base
7.2.8 Revision History

Rev, 1 Date: 03/31/86 First Revisior
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7.3 PROPERTY BASE MAP DEVELOPMENT

7.3.1 Purpose

The purpose of this procedure is to provide a method to ensure that all
base maps prepared by RASA/UMIRA of vicinity properties are correctly drawn

and reflect the current status of the property.

This procedure applies to vicinily properties that are to be surveyed

by the ISC.

1, U.S. Department of the Interior, Bureau of Land Management, Manual of
Instructions for the Survey of the Public Lands of the United States

1973, Technical Bulletin 6, U.S. Govermment Printing Office, Washington,

See Sect. 1.5 of this manual, Terminology.

7.3.5 Responsibilities

The RASA/UMTRA Graphics Coordinator is responsible for the implementa-

tion of this procedure.

7.3.6 Procedure

Base map preparstion regquires obtaimment of a legal description of the

property and preparation of an accurate property sketch.




MARTIN MAR IETTA RASA/UMIRA Sect._ 7 Rev._ 1

ENEEGY SYSTEMS, INC. PROCEDURES MANUAL
Osk Ridge National Date: 03/31/86

Laboratory Radiological Survey
Health ¢ Safety Activities Page _14 of 21

Research Division

SUBYECT: PRE-INCLUSION SURVEY ACTIVITIES

7.3.6.1 Obtasioment of Legal Description

For a property in Mesa County, CO, the Graphics Coordinator may use one

of three methods to obtaim a legal description:

1. Consult the Mesa County Tax Assessor's files on the BFEC computerized
database. These files are updated on & monthly basis and contain most
of the needed descriptions,

2. Consult the appropriate subdivision plat in the files maintzised by the
Mesa County Courthouse and the BFEC. Such consnltation is mnecessary
only if a property is described in the designation list by lot and
block, without dimensions,

3. Conduct a land title search at the Mesa County Courthouse. Such s
search is necessary for a property with multiple ownership or that has
been combined from multiple to single ownership. Title searches may be

carried out by a qualified subcontractor.

For a property outside Mesa County, the legal description is obtained
by normal title search methods at the appropriate county courthouse. These

sesrches may be conducted by a gualified subcontractor.

7.3.6.2 Preparation_of Properiy Sketch

The Graphics staff or a gnalified subcomtractor visits the property and
takes the measurements mnecessary to determine the placement of any struc-—
tures on the property. Standard survey techniques are used (see Reference
7.3.3).

Following the visit, an accurate ink drawing of the property is pro-
duced using standard drsfting procedures, the wmeasurements obtained during
the visit, and information from the legal description. The preferred scale
of the drawing, 1 inch eguals 20 feet, is used uanless it is impractical due

to the size of the property.
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A drawing genersted by the RASA/UMIRA is called a property sketch; a
drawing generated by a subcontractor is called an improvement location cer-
tificate. Exhibit 7.3.6.2~1 is an example of a prbperty sketch.

The finished drawing is reduced in size to 8.5 x 11 inches and is
copied for use by RASA/UMIRA staff during the inclusion survey and ir the
final report, The finished drawing is then given to the Public Relations
staff who then copy the drawing and insert it in the property portfolic,

The colored dot on the portfolio is changed from brown-gold to red., The
Public Relations staff then submit a print-out of properties ready to survey
to the Process Coordinator who then assigns them to specific Team Leaders

{see Procedure 7.2.6.4, Processing Returned Consent-for—-Access Agreements).

1. Exhibit 7.3-1, Example of property sketch

7.3.8 Revision History

Rev. 1 Date: 03/31/86 First Revision
7.4 FIFLD VAN PREPARATION

7.4.1 Purpose

The purpose of this procedure is to ensure that all eguipment and
information needed to conduct an inclusion survey is present in the field

van pricr to its departure from the RASA/UMIRA Office.

7.4.2 Applicability

This procedure applies to all field vans used by the RASA/UMIRA to con-

duct inclusion surveys,
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7.4.3 References

Sect, 11.2, Field Van Equipment Inventory

7.4.4 Definitions and Abbreviations

Sce Sect., 1.5 of this manual, Terminology.

7.4.5 Responsibilities

The Field Survey Team Leaders are responsible for the implementstion of

this procedure.

7.4.6 Procedure

7.4.6.1 Selection of Properties to be Surveved

The Process Coordinator, in comsultation with the Survey Manager,
assigns properties on a weekly basis to each Team Leader. The Team Leaders
then contact each property owner and/or temant and arrange a mutually apgree-
able survey date and time for each property. A snrvey schedule then is made

up by the Team Leader and a copy is given to the Process Coordinator.
7.4.6.2 Van Preparation

The Team Leader ensures that all required servicing and maintenance of
the van has been accomplished.

The Team Leader verifies that all required equipment is iun the van,
nsing the check list described in Section 11,2, He then notes this inspec-
tion by date and initial in the field van log book.

The Team Leader ensures that all property sketches and information that

will be needcd durinmg the survey trip are im the van,
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None.

7.4.8 Revision History

Rev. 1 Date: 03/31/86

First Revision
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EXHIBIT 7.2.6.2-1

FXAMPLE OF CONSENT-FOR-ACCESS TRANSMITTAL LETTER

CONSENT FOR ACCESS TO CONDUCT SURVEYS
AND ENGINEERING STUDIES

VICINITY PROPERTY NO
PROFPERTY ADDRESS:

PROPERTY PARCEL NUMBER OR DESCRIPTION

| (We) acknowledge that | (We) own the property described above, and grant permission fo
employees, contractor and subcontractor personnel, and other representatives of the U.S.

Department of Energy and the State of to enter upon the property at
o reasonable time or times during the next 12 months to conduct radiation surveys to deter-
mine the nature and extent of any radioactive malerial that might be present. In addition,
permission is given to perform engineering assessments, if necessary. to evaluate the reme-
dial measures that might be taken, as well as to evaluate the extent of the work required
and the cost.

I (We) understand that DOE's and the State’s responsibility for any damage or disturbance
to my (our) property caused by its activities shall be any backtilling, seeding, sodding,
landscaping, rebuilding or repair of the property required to restore it to a condition
comparable to its apparent physical condition immediately prior to entry upon the property.

| (We! understand that the DOE and the State of are not obligated
to perform remedial action upon the property. | (We) understand that no remedial action
shall be performed until the DOE, the State, and the property owner have entered into a
separate written agreement setting forth terms. conditions, and plans for remedial action.

| {(We) understand that the DOE and the State have the right to disclose to the public. in
the form of technical data and reports, the results of its data-gathering on the above-
described property.

{ ) | grant access for the conduct ot surveys and engineering studies
as proviced in this Consent-for-Access.

Signoture of Owner.s: Dote

() 1 have decided not to participate in the UMTRA Project.

Sigrature of Owner(s) Date

OWNER DATA:

Dweer o0 hame Tenant Nome 1t Appicable!

Phone: _

Taer s & ydoegs
Home Phone:

2usiness Phone:
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EXHIBIT 7.2.6.2-2

EXAMPLE OF CONSENT-FOR-ACCESS AGREEMENT FOR STATE OF COLORADO

CONSENT FOR ACCESS TO CONDUCT CSURVEYS
AND ENGINEERING STUDIES

VICINITY PROPERTY NO.:
PROPERTY ADDRESS:
PROPERTY PARCEL NUMBER CR DESCRIPTIION:

I (We) acknowledge that I (We) own the property described above, and grant
permission to employees, contractor and subcontractor personnel, and other
representatives of the U.S. Department of Energy and the State of

to enter upon the property at a reasonadble time or times during the next 12
months to conduct radiation surveys to determine the nature and extent of
any radioactive material that might be present. In addition, permission is
given to perform engineering assessments, if necessary, to evaluate the
remedial measures that might be taken, as well as to evaluate the extent of
the work required and the cost.

(1) (We) understand that DOE's and the State's responsibility for any damage
or disturbance to (my) (our) property caused by its activities shall be any
backfilling, seeding, sodding, landscaping, rebuilding or repair of the
property requirad to restore it to a condition comparable to its apparent
physical condition immediately prior to entry upon the property.

I (We) understand that the DOE and the State of

are not obligated to perform remedial action upon tne property. [ (We)
understand that no remedial action shall be performed until the DOE, the
State, and the property owner have entered into a separate written agreemant
setting forth terms, conditions, and plans for remedial action.

1 (We) understand that the DOE and the State have 'the right to disclose to
the public, in the form of technical data and reports, the results of its
data-gathering on the above-described property.

[J I grant access for the conduct of surveys and engineering
studies as provided in this consent-for Access.

Signature of Owner(s) Date

{1 I have decided not to participate in the UMTRA Project.

Signature of {Jwner(s) Date

OWNER DATA:

Owner(s) Name

Owner(s) Address

Home Pnone Business Phone
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EXHIBIT 7.2.6.3-1
DATA ENTERED IN THE RASA/UMIRA DATABASE
Entry Meaning
LOCNO TAC-assigned property location number
STREETNO Number in property address
STREEINAME Name of street in property address
CITYSTATE City, State, and ZIP code in property address
TYPE Type of property
W NRLAST Last name of property owner
W NRFIRST First and middle name or imnitials of property owner
G NRSTREET Street address of property owner
CWNRCITY City in which owner lives
OWNRSTATE State in which owner lives
TENANT Name of tenant
DOEREQDATE Date on which DOE designated the property
or asked that survey be conducted
ACQUTIRSENT Date on which access agreement form was sent
NEXCONTACT Date of mext contact with property owner
FUPSENT Date on which follow—up lettexr was sent
RESPONDATE Date of owper's response
CONSTAIU S Owner's response (CONSENT or DENIAL)
SURVEYDATE Date on which inclusion survey was conducted
RECMDAT ION RASA/UMIRA recommendation to DOE (INQ. or EXCL)
RECBAS IS Type of information on which recommendation was based
(walk-on, van, or historical
LTRDOE Date on which recommendation and survey report to DOE
INQLDATE Date on which DOE decided to imclude the property
OTHRL.OCNO Other assigned property location numbers, if any
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EXHIBIT 7.3.6.2-1

EXAMPLE OF PROPERTY SKETCH

ALLEY

I STORY FRAME HOUSE wW/CS

METERS
GJ03574

424 N. 24tn ST,

L~_

N 241th ST

*






SECTION 8: MOBILE GAMMA SCANNING VAN
8.1 Preparation of Mobile Gamma Scanning Survey Plan

8.2 Operation and Maintenance
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8. MOBILE GAMMA SCANNING VAN
8.1 PREPARATION OF MOBILE GAMMA SCANNING SURVEY PLAN

8.1.1 Purpose

The purpose of this procedare is to provide gunidelines for the prepara-

tion of mobile gamma scanning survey plans.

8.1.2 Applicability

This procedure applies to the preparation of mobile gamma scanning sur-

vey plans by RASA/UMIRA personnel,

1. Previous site aerial survey photographs, if any

2. Previous mobile gamma scanning results, if any

8.1.4 Definitions and Abbreviations.

See Sect.1.5 of this manual, Terminology.

8.1.5 Responsibilities

8.1.5.1 RASA/UMIRA Project Manager

The RASA/UMIRA Project Manager has overall responsibility for the con-—
tent and adequacy of the mobile gamma scanning survey plan. He will desig—
nate a Mobile Scan Team Leader and reviewers for the plan and will be
responsiblé for reviewing, transmitting, and coordinating the review, and

sobmitting the plan for DOE approval.

————. . o o e e £ S i i A i S e S s B - e e e e e e e - Ao e i ket PRI e

APPROV ED : 0@4%% #& ; DATE: —“/'l['“(v/fé

RASA/UMIRA Project Manager
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8.1.5.2 Mobile Scan Tesm Leader

The Mcbile Scan Tesm Leader is responsible for the preparastion of the

mobile gamma scanning survey plan. He will submit the plam into the review

process,; final approval is made by the RASA/UMTRA Project Manager.

The RBeviewers will reccive the mobile gamma scanning survey plan from

the Mobile Scam Team Leader and will review the planm to ensure that it is

prepared according to the requirements of this procedure and that quality

assurance and administrative requirements are satisfied. Review comments

will be returned to the Mobile Scan Team Leader within three days.

8.1.6 Procedure

8.1.6.1 Develop Mobile Scanning Survey

Plan

Obtain, review, and assess information provided by previous aerial sur-

vey and mobile scan data, if available. Based on the available information,

develop the svrvey 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 indi-
cated by the aerial survey results, and (2) the extent of previous
mobile gamma scans,

Using the outline established in the previous step (1), develop a
street-by—street scanning plan for the area. Note from the aerial sur-
vey or previous mobile scanm 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.
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3. Vith the results from the previous step (2), estimate the length of time
required to complete the mobile gamma scan and develop a schedunle for
the survey. Provide a tentative date for start of the survey. This
date is subject to the RASA/UMIRA Project Manager'’'s approval.

4, Prepare the survey plan for submittal to the RASA/UMIRA Project

Manager’s review. The plan should include the following:

a. An introduction summarizing the information omn 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.

8.1.6.2 Plan Submittal, Review, and Approval

The completed survey plan is submitted to the Reviewers. Upon comple-
tion of the review, a final version of the plan is submitted to the

RASA/UMTRA Project Manager for final review and approval.

None.

8.1.8 Revision History

Rev. 1 Date: 03/31/86 First Revision
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8.2 MOBILE GAMMA SCANNING VAN OPERATION

8.2.1 PFPurpose

The purpose of this procedure is to provide guidelines for operating

the mobile gamma scanning varn for vicinity properties identification.
8.2.2 Applicability

This procedure applies to the mobile gamma scanning van used by

RASA/UMIRA personnel for scanmning and identification of vicinity properties.

Instruction manuals for the equipment listed in Sect. 6.1 of this pro-

cedure, to the extent asvailable,

8.2.4 Defipitions and Abbreviations

INVERTER. A device for comvertimg direct current to slternating current.
Also see Sect. 1.5 of this manual, Terminology.
8.2.4.2 Abbreviations

MCA Mglti-channel analyzer
CRT Cathode ray tube - may refer to the computer CRT or MCA CRT in this

procedure

Also see Sect., 1.5 of this manual, Terminclogy
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8.2.5 Responsibilities

8.2.5.1 RASA/UMTRA Project Manager

The RASA/UMIRA Project Manager has overall responsibility for identifi-

cation of vicinity properties.

8.2.5.2 Mobile Scan Team Leader

The Mobile Scan Team Leader is responsible for the planming and coordi-
nation of the mobile gamma scanning activities for identification of vicin-
ity properties.

The mobile scan team leader is also responsible for conducting the
field scanning activities. He and two Instrument Technologists operate the
van.

In addition, the Mobile Scan Team Leader is responsible for the readi-
ness status of the mobile gamma scanning van and support systeﬁs before the

van leaves for the site.

8,2.6 Procedure

8.2.6.1 Eguipment, Apparatus, and Supplies

The mobile gamma scanning van and support systems consist of a modified
Dodge Model 300 van that has & built-in, gasoline-powered electric generator
and associated instrumentation, lead storage batteries, battery charger,
inverter and associated instrumentation, field office supplies, distance
transducer, support equipment, and supplies.

The gamma scanning instrumentation consists of the following:
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1. Three 4 x 4 x 16 in, NaI(Tl) Polyscin Log Crystals having integral 3.5-
in. photomultiplier tubes mounted on a lead-shielded, hydraulically
operated carriage;

CRN. designed interface unit;
Commodore CBM Medel! 8032 Cowmputer,
Commodore CBM 8050 Dual Drive Floppy Drive;

2
3
4
5. Cowmmodore Tractor Model 4022 Primter;
6 Tracor Northern Display Unit TN 1314;
7. Tracor Northern Pulse Height Anslyzer, IN 1706;
8. Ortec Model 113 Preawplifier;
9. ORTEC AMP ¢ SCA, Model 490B;
10. ORTEC LOG/LIN Rate Meter, Model 449;
11. ORTEC High Voltage Power Supply, Model 456, 0-3%V;
12, TENNH.EC TENNEBTN 3, Bin Power Supply;:
13, Distance transducer;
14, Andioc alarm system:
15. Ti1-208 Source, no specifications;
16. Co-60 Sounrce, 14182.5, 11.00 uCi (1-1-74) Xsotope Products Laboratories;
17. Cs-137 Source, 7286-5, 12,0 uCi (11-1-79) Tsotope Produects Laboratories;
18, Leed pig for Co-60 and Cs-137 sources; and
19, Floppy Disk Program, CBM Model 8050 Scan Program, 4/8/83,

8.2.6.2 Eguipment Setup

The detectors, computer and peripherals, pulse height analyzer com—
ponents, and support systems are all intercomnnected and ready for opevation.
If, for some resson, compenent disconnect or reconnect is necessary, the
Mobile Scan Team Leader may comtact an instrument technmologist at ORNL and

obtain the necessary information to reconmnect the system.
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8.2.6.3 General Procedure

ORI N A
o .

»

The following steps are typical in mobile gamma scanning:

Start instrument power supply system (see Sect. 6.4),

Turn on instrumentation (see Sect. 6.5), ‘

Turn on dat; handling system (see Exhibit 8.2.6.3-1),

Calibrate instrumentation {(see Exhibit 8.2.6.3-2),

Periodic check of distance transducer calibration (see Sect. 6.8),
System scanning operation (see Sects. 6.9 through 6.13),

System shutdown (see Sect. 6.14), and '

Field documentation (see Sect. 6.15).

The preceding steps are explained in detail in the referenced succeed-

ing sections and photographs of the mobile gamma scanning van are provided

as Exhibits 8.2.6,3-9 through 8.2,6.3-15

For background information, a system description of the mobile scanning

van is included as Exhibit 8,2.6.3-16. FExhibit 8.2.6.3-17 presents the com-—

puter program for data analysis and some useful compuler commands.

8.2.6.4 Instrument Power Supply Startup

1.

After checking o0il level and securely replacing oil fill/check cap,
start the generator by turning on the generator start switch located on
the right driver overhead panel.. Starting the generator will also
activate the clock counter, which will register the number of hours the
generator has operated. This counter will be checked by the garage to
determine when maintenance is needed.

To monitor the condition of the batteries, check the battery charge
indicator on the overhead panel above the driver’'s position and dash

ammeter.
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3. After gemerator engine has stabilized (wormed up for 2-3 minutes), turn
on the inverter switch located on a panel below the computer. This is
the top left switch on the panel.

4. Monitor the voltmeter and ensure that the power supply has stabilized at
approximaiely 110 V before turning om the inmstrumentation.

5. W¥Watch the volimeter and frequency meter after generator startup. The
voltmeter should indicate 110 V and the frequency meter should indicate
60 Hz (or cycles per second). Notify the scanning team leader if the
readings sre abnormal when the gemevator is uwnder load. The ammeter
will indicate the load placed on the system.

6. To ventilate the imverter compartment, turn on the blower switch (tog-
gle) located below small vent hole in panel.

7. When the scanning activities for the day are completed, turm off eguip~—

ment power, imverter, and gemerator, im that order.

8.2.6.5 Gapma Scanning System Startup

Stsrt instrument power supply as in Sect. 6.4,
Turn on instrument bin power.

Turn on interface unit power and push “reset” on the interface mnit.

W N e

Turn oo high-voltage power supply and raise to 1000 V in 500~V incre-
ments. Pause for § to 10 s st 500 V before increasing to 1000 V,

5. Raise the detectors to the full "unp" position by pressing the top button
on the hydraulic controller. The hydraulic controller is located on the
wall just below the right-rear window of the scanning van. VWhen the

”n

full “up” position is reached, a limit switch will stop the pump.

6. Insert the two safety pins into the detector frame (this may require
using one or botk of the hydraulic control buttoms to position the holes
so the pins can be inserted).

7. When the safety pins are inserted, push the down buttom of the con—

troller to release the pressure from the hydraulic system.
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8.2.6.6 Ipstrument Calibration

The scanning instrumentation is calibrated daily after system electron-
jcs and van working area have been éarmed/cooled to room temperature and
before any scanning is performed. If the system has been calibrated,
proceed to any of the other programjmodes (Sects. 6.8 through 6.11). The
procedure is detailed in Exhibit 8.2.6.3-2.

Calibration (detailed)

1. Check tire pressures; each tire should have 75 psi. Record the tire
pressure in the scanning van calibration log book.

2. Lay out a stretch of road or street a minimum of 500 ft long. Mark the
beginning and the end of the stretch along the curb and each 50-ft
increment in between.

3 Drive the van to the starting point.

4. Mount the slow-moving-vehicle sign and turn on emergency flashers.

5. Set the computer system on Calibration or Identification mode.

6. When the operator signals ready, drive the van slowly toward the end
point of the calibrated stretch.

7. Carefully stop the van at the end point of the stretch.

8. The operator reads the distance from the computer display.

9. Repeat this check procedure three to five times. If the computer
display is +3 % of the true value (500 ft), the distance transducer is

ready to be used.

10. If the readings are outside the range, the Mobile Scan Team Leader will

notify the Instrument Technologist for further adjustments.
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Documentation

Document the results of the calibration check for the distance trans-
ducer inm the Scannming Van Calibrastion Log Book. For each calibration check,
enter the informationm inmdicated in Exhibit 8.2.6,8-1,

An altermative check of the distance transducer can be made in either
the Scan or Identification program mode when traveling along a public high-
way which has mile marker signs. This check will casily give resnlis which
indicate qualitatively if a detailed calibration of the distance tramnsducer

is reguired if distance is > + 50 ft in ome mile.
8.2.6.8 Backgronnd Mode

The background mode of the scan program is accessed when determining
the background radiation level to be used in establishing the "hit” criteria
for an ares to be scanned. Background radiation levels may be new {to be
acquired) or old {(previously determined). These two options are addressed

iz Exhibit 8.2.6.9-1.
8.2.6.9 Scan Mode

The scan mode of the scanming program is used to scan properties for

ancmalies. The procedure for scan mode operation is detailed in Exhibit

8.2.6.10-1,

8.2.6.10 Identification Mode

The identification mode detailed in Exhibit 8.2.6.11-1 is used to ver-
ify or obtlain the exact location of hits. No data storage is provided for

this mode of operation.
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8.2.6.11 Data Domp Mode

This program mode (detailed in Exhibit 8.2.6.12-1) allows for the

printing of all recorded raw data obtained duripg scanning from the disk in

drive 1. No computer Analysis of the dats is performed.

8.2.6.12 File List Mode

The file list program mode detailed in Exhibit 8.2.6.13-1 will print

out the computer enalyzed data on & file basis for the disk in disk drive 1.

This program mode has three options:

1.

w
.

[= A T R N

-

The scan data can be compared with the hit criteria that were used dur-
ing the scan, resulting in a printout of the same summary that was pro-
vided from the scan mode. This option is accessed by typing U;

The scan dats can be compared with new hit criteria input by the opera-
tor, resulting ir a different analysis and summary of data. To access
this option, type I and input the appropriete new hit criteria when
called for; and :

All the scan data, including the data on properties where 8 hit did not
ceccur, are printed. This option can be accessed by typing N and enter-

ing O and pressing the RETURN key for each of the needed criteria.

.6.13 System Shutdown

Remove disks from disk drives 0 and 1.

Torn off floppy disk system.

Turn off computer.

Turn off the irterface unit power.

Decrease high-voltage by S00 V ihcrements to O V.
Turn off high-voltage power supply. |
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7. Turn off instrument binm power.

8. If travel over public roads more than to a local motel or if project is

complete, remove safety pins under detector frame (may require use of

hydraulic system controls to position detector).

plete go to 10,

Jf project is incom-

9. Lower detectors to the lowest position, making sure that detector cables

are free of obstructions (push in and hold the down button on the

hydraulic controller).

10. Turn off the power inverter.

11, Tuorn off the generator.

8.2.6.15 Documentation

Documentation of the gamma scanning operation is mainly provided by tke

computer system and floppy disk systems.

the computer system with hard copy printout.

filed as part of the gamma scanning operation records.

attached to the Scanning Van Log Book.

Exhibit 8.10 for more details.

8.2.7 Exhibits

. Exhibit 8.2,6.3-1,
Exhibit 8.2.6.3-2,
. Exhibit 8.2.6.9-1,
Exhibit 8.2.6.3-4,
Exhibit 8.2.6.3-5,
Exhibit 8.2.6.3-6,
Exhibit 8.2.6.3-7,

LS BN~ MY I I S R

Data handling and system startup
Instrumentation calibration
Background mode operation

Scan mode operation
Tdentification mode

Data damp mode

File list mode

Data analysis is also provided by
The printout and any notes are
The printouts are

Sce the section on Data Storsge in
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8. Exhibit 8.2.6.3-8, Mobile scanning van support equipment and supplies
9. Exhibit 8.2.6.3-9, Mobile gamma scanning van

10. Exhibtit 8.2.6.3-10, Mobile gamma scanning van operator console aresa

11. Exhibit 8.2.6.3-11, CBM Model 8032 Computer

12. FExhibit 8.2.6.3-12, CBM Model 8050 Disk Drive and MFE Recorder

13. FExhibit 8.2.6.3-13, Interface unit and multichannel analyzer

14. Exhibit 8.2,.6.3-14, Detectors mounted on carriage/hydraulic system

15. Exhibit 8.2.6.3-15, Closeup view of detectors on carriage

16, Fxhibit 8.2.6.3-16, System description of the updated RASA/UMIRA scan-

ning van

17. Exhibit 8.2.6.3-17, Scan program and useful computer commands

18. Exhibit 8.2.6.5-1, Gamma scanning program directory

19, Exhibit 8.2.6.8-1, Distance transducer calibration check data

20. Exhibit 8.2.6.3-18, Background mode CRT display

21. FExhibit 8.2.6.3-19, Background scan CRT display

22. Exhibit 8.2.6.3-20, Background mode printout

23. Exhibit 8.2,6.3-21, Scan mode CRT display

24, Exhibit 8.2.6.3-22, Scan mode primntout

25. Exhibit 8.2.6.3-23, Identification mode CRT display

8.2.8 Revision History

Rev. 1 Date: 03/31/86 First Revision
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Exhibit 8,2.6.3-1. Data handling and system startup.

Technologist
action

Function or
CRT display comment

Torn on computer (switch
is located on rear lower
left corner)

Turn on floppy disk
system (switch is located

on rear lower left cormer)

Insert scan program disk

into the floppy disk drive O

Press SHIFT and RUN/STOP
keys to load the computer/
disk support programs
(DOS Support)

Insert blank disk into
Drive 1

Type >nl - disk name,XX

Remove the disk from
drive 1 and use a felt
tip pen to write on the
disk the name typed in
Step 6 above

#*% COMMODORE
BASIC 4,0 *%=
31743 bytes free
READY
Center green
light will appear
when system is
ready
Disk title is " (BM
Model 8050 Scan
Program, 6/2/82°"
Disk drive O green
light will come on
while information is
being transferred
READY DOS Support is
loaded
To format the blank
disk for data
storage
Disk name is any
appropriate identi-
fying name of not
more than 16 char—
acters, XX is a se—
quential n.»>2r from
00 to 99, :- ¢ use
when multip’ ¢ disks
are used on site
Disk Drive 1 green
light will appear
for 3 to 4 min
and disappear when
formatting is com—
plete
Disk should be
removed and rein—
serted to ensure
that the disk is
registered properly
when formatted
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Exhibit 8.2.6.3-1.

Technologist
action

Page _15_  of _62_

(Continued)

CRT display

Fanction or
comment

8. Type tscan and press

RETURN key

9. Enter your name,

RETURN key

10. Enter date.

Press RETURN key

11. Press EXIT key

Input your name

Input date (e.g.
3/4/82)

CRT will display
the six program
modes that can be
sccessed (see
Exhibit 8.2.6.5~1)

Will loasd scan pro—
gram from disk O

After the log-on
sequence, the
program will
automatically
address the back-
ground program mode.
If other modes are
desired, go to
step 11

Computer will return
to the program mode
directory

Any of the six pro—
gram modes can now
be accessed by typ—
ing the first letter
of any program mode
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Exhibit 8.2.6,3-2. Instrument calibration

Technologist Function or
action CRT display comment
1., Press C key. The CRT will display C is the first letter
the calibration/ of the calibration

instrument settings. program
2. With the CRT display

as a gnide, check the
discriminator window
settings on the inter—
face unit. Use the
values under UPPER

and LOWER columns

of the display for

the appropriate windows
(A1 through A4

and B1 through B4)

3. Remove the 137 Cs source
from the lead pig and
place it in the source
holder on the power strip
in front of the detector
support frame

4, Push the acgqgnire button
on the MCA and observe
the dead—time meter;
it should be less than

10 percent

5. Move MCA cursor to
Channel 111

6. Observe 137 Cs 0.661 ¥hen adjusting fine
MeV photopeak, If it gain, always clear
falls in Channel 111+1, the acquired data to
do nothing. If not, minimize confusion
adjust the fine gain on on the location of
amplifier until the the photopeak

peak falls within the
channel range
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Exhibit 8.2.6.3-2,

(Continued)

Technologist
action

Function or
CRT display ' comment

10.

11.

12,

13.

14,

15,

Record the 137 Cs photo-
peak channel number in
the Scanning Van
Calibration Log Book.
Include calibrator’s name,
date of calibration, and
location of calibration

Replace the 137 Cs source
with a 60 Co source. Clear
data. Again observe the
dead time (should
be < 10%)

Move the analyzer cursor
to the center of the
1.17 MeV photopeak
(approximately at
Channel 192)

If photopeak is +3 chan-
nels of channel 192, go
to step 11 below.

If not, go back to
step 3 above,.

If the problem cannot
be resolved, go to
step 21

Record the 60 Co
1.17 MeV photopeak
channel number in the
Scanning Van Cali-
bration Log Book

Move the analyzer
cursor to the center
of the 1.33 MeV 60 Co
photopeak (approxi-
mately channel 217)

If photopeak is +3
channels of channel 217,
go to step 15. If
not, returm to step 3

If problem cannot be
resolved, go to step 21

Record the 60 Co 1.33 MeV
photopeak in the Scanning
Van Calibration Log Book
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(Continued)

Technologist
action

Function or

CRT display comment

16. Remove the 60 Co source
and store in the lead
pig. Place the 208 Tl
source on the bracket
directly in front of
the detectors; obsesrve
dead time; should be
less thsan 10%

17, Move the analyzer cursor
to the center of the
2,61 MeV 208 T1
photopeak (approxi-
mately channel 424)

18. If the center of the
photopeak is +5 chan~
nels of channel 424,
go to step 19. If
not, go back to step 3.
If the problem cannot
be resolved, go to
step 21

19. Record the photopeak
channel number in the
Scanning Van Cali-
bration Log Book

20. Return 208 Tl source
to the source drawer

21. If the analyzer cannot
be celibrated to the
required tolerances, the
scanning team leader
may contact an instru-
ment technologist at
ORNL.-RASA for further
adjustments or repairs

22. Type any character on
the keyboard and observe
on the display unit the
count rates in the appro-
priate discriminator
regions of interest
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Exhibit 8.2.6.3-2, (Continuned)

Technologist
action CRT display

Function or
comment

Observe the "average
count rate” in the Ra
(609 keV) region with
no source present,
(Allow time for average
values to stabilize
approximately 40 s.
Record the average
background count
rate in the Scanning
Van Calibration Log
Book

Remove the 137 Cs source
from the lead pig and
place it at the same
location as when
calibrating
Observe the average
count rate in the Ra
(609 keV) region asso—
ciated with the 137 Cs
source {(allow approxi-
mately 40 s for count
rate to stabilize).
Record the average
source count rate in
the Scanning Van
Calibration Log Book
Subtract the count rate
in step (23) from that
in step (25) and record
the net count rate in
the Scanning Van Cali-
bration Log Book.



MARTIN MARIETTA
ENERGY SYSTEMS, INC.
Oak Ridge National

Laboratory

Henlth ¢ Safety

RASA/UMIRA
PROCEDURES MANUAL

Radiological Sugvey
Activities

Sect._ 8 Rev. 1

Page _20 of _62_

Resegarch Division

SUBJECT: MOBILE GAMMA SCANNING VAN

Exhibit 8.2.6.3-2,

(Continued)

Technologist
action

CRT display

Function or
comment

27, 1If the net count rate is
within +5% of the
previouns calibration (sce
the log book), the
detector sensitivity is
considered unchanged and
property scanuing can
begin. If the net count
rate is ontside the
tolerance range, inform
the mobile scan team
leader who will contact
the appropriate instrument
technologist for repairs

28. Replace the 137 Cs
source in the lead pig

29, Press EXIT key to retnrn
to the program mode
directory

CRT will display
information shown
in Exhibit 8.1~-19

Calibration is
complete, and
another program
mode may be
accessed
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Exhibit 8.2.6.9-1.

Background mode operation.

Technologist
action

Function or

CRT display L comment

e e et o s, e A e A At i - -

i. Press B key.

2., If a new file is to be
establ ished for back-
ground of the ares,
press N key. If date
from a previous back-
ground file are to be
used, go to step (6)

3. Type ir filename. Press
RETURN key (only when
ready to accumulate
dats)

4, Drive the vehicle at

normal driving speed to
cover a representative %

of the accessible

streets to establish the
background; the mobile scan
team leader has the responsi-
bility of determining if

See Exhibit 8.2.6.3-18 This will access
the background mode

;of the scan program

‘See Exhibit 8.2.6.3-19

Input background
filename

Filename must be
less than 24
characters

Accumulated back-
ground data and
distance

Normal driving speed
is the posted speed
limit at the partic-
ular location being
scanned

variations in the local geology

and/or land use warrant the

acquisition of 2 new background

throughout the project

5. When sufficient coverage
has been obtained, press
EXIT key to close data
acquisition

6. If a background has been
established for the ares
to be scanned, press O
(for old) key
7. Epter total Ra counts
{(mean) from a previous
background measure-
ment, Push RETURN key
8. Enter Ra/Th ratio (mean
from a previous back-
ground measurement.
Push RETURN key
9. Enter the Ra/Th ratio
standard deviation from
previous background

measurement. Push
RETURN key

CRT will display the
program directory

The computer will
analyze the accum-
ulzted data and
print out the
results., See
Fxhibit 8.2.6,3-20

Input total Ra
counts (mean)

Input Ra/Th Ratio
(mean)

Tnput Ra/Th ratio
(std dev)

Computer will display the
new hit criteria for a
few seconds and return to
the program directory
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SUBYECT: MOBILE GAMMA SCANNING VAN
Exhibit 8.2.6.10-1. Scan mode operation.
Tecknologist Function or
action CRT display comment
1. Position the gamma Landmarks can be
scanning van at an cross streets, bouse

identifiable permanent

landmark in an ares
to be scanned

2. Type S and press
RETURN key

3. Type file name

4, VWhen ready, press
RETURN key

5. Type start landmark
and press RETURN key

Computer will
give specifications
for filename
snd an example.
See Exhibit 8.2.6.3-21
INPUT FILE NAME
Filename typed

Computer will
display the
accumulated data
at 1-s intervals
for the total
distance, total
Ra counts, Ra/Th
ratio, and the sign
of the positive
difference analysis
technique

number and street,
etc.

Filename should
be less than 24
characters

Green light
on disk drive
1 will sppear

Start landmark is
usually a street or
house number and
street.
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Technologist
action

CRT display

Function or

comment

Drive the scanning van
at 5 mph or less as
close as possible to
the street curb

6. Type in landmarks and
press RETURN key at
regular intervals as
the scan proceeds

7. After all accessible
roads within the area
have been scanned,
press EXIT key to
close the file and
begin computer analysis
of the data

These landmarks will
serve as check
points when
anomalies are
detected

When entering house
and/or business
numbers, press
return when detector
crystals pass the
main entrance of
the building

When the computer
has completed anal-
ysis of the data,
the printer will
print out the loca-
tions where hits
occurred, It will
also provide loca-
tion' information
(distance frc  last

identifiable | -
mark), approp ite
count rate dara
in the Ra channels,
the Ra/Th ratio,
and the magnitude
of the computer
positive difference

A remarks column is
also provided for
any comments the
technologist wants
to make. See
Exhibit 8.2.6.3-22
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Exhibit 8.2,6.11-1,

Jdentification mode,

Technologist
action

Function or
CRT display comment

5.

6.

7.

Type I to access the
program mode; then
follow instructions on
CRT — press RETURN key

Referring to the scan mode
printount, find the loca-
tion of the hit, and
drive the van to the
vicinity of the hit
location

Reset the distance at the
positions of necarest
landmark.

Start scanning toward
the location of hit
Drive the van very
slowly. Compare CRT
displayed distance
to that recorded on
svmmary sheet obtained
from step 8, Sect. 6.10
of this procedure

Stop the vehicle st the
hit location and
identify the property
where the hit occurred

Record the identification
information undexr the
remarks column of the
summayy data sheet

When 211 hit prop—
erties have been
identified, press EXIT
key to end the
jdentification mode
and return to the
program mode
directory

See Exhibit No data analysis is

8.2.6.3-23 provided in this
mode of scanning.
Also, the distance
can be reset to zero
at any time by
typing O

Similar informstion
as in scan mode dats

Identification may
be by honse number
and street or other
property descrip—
tions

Program mode
directory
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Exhibit 8.2.6.12-1. Data dump mode.

 Technologist ' Fanction or
action CRT display comment
1. Type D Filenames of all Computer will read
files o~ the disk the file directory
on the disk in
drive 1

The file names are
numbered
sequentially as they
appear on the disk.
To dump data from a
single file, type
the nmmber of that
file. To dump data
from the entire
disk, press RETURN
key

2. After obtaining the
desired data press
EXIT key to return to
the program mode
directory
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Exhibit 8.2.6,13-1. File list mode.

Technologist Function or
action CRT display comment
1. Type F. Filenames of all Computer will read
files on the disk the file directory

of the disk. The
files are numbered
sequentially as they
appear on the disk
2. Choose the option
desired as dis—
cussed at the
beginning of this
section
3. Select the number
assigned to the
desired file, enter
it, and press
RETURN
4., When the needed data
are printed, press
the EXIT key to
return to the program
mode directory
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SUBYECT: MOBILE GAMMA SCANNING VAN

Exhibit 8.2.6.3-8,

Office supplies:

Stapler and staples

Three-hole paper punch

Paper clips

Tape, masking and Scotch

Pens, pencils,

A WU B W N e

Van accessories:

Tire wrench

First aid emergency kit

.

Quart of oil

Two-ton hydraulic jack

Tire pressure gauge,

Waste basket

Road map

W 3 O Wt P W N =

Slow-moving—vehicle sign

Electronic tools:

Voltmeter (VOM)

Tool kit (pliers, cutter,

Digital voltmeter

Oscilloscope

A L WS

Frequency counter

Mobile scanning van support equipment and supplies.

colored pencils

3-ring binders with inserts

to 100 psi

soldering iron, screw driver)

ORTEC Model 448 Research Pulser
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Exhibit 8.2.6.3-8., (Contimued)

Scanning supplies and backup equipment:

1. Tractor printer papes
2. MFE strip chart recorder paper
3., Biank diskettes

4. Backup electronics components

a. Ortec High Voltage Power Supply Model 456, 0-3kV

b. Ortec AMP ¢ gCA, Model 490B

c. Ortec LOG/LIN RATEMETER, Model 449

d. Ortec Model 113 Preamplifier

e. Tracor Northern Multichannel Analyzer 1706 and Model 1314 CRT
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Exhibit 8.2.6.3-9. Mobile gamma scanning van.
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Exhibit 8.2.6.3-10. Mobile gamma scanning van operaior console area.
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Exhibit 8.2.6.3-11. CBM Model 8032 computer.
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Exhibit 8.2.6.3-12. CBM Model 8050 disk drive and MFE recorder.
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SUBYECT: MOBILE GAMMA SCANNING VAN

Exhibit 8.2.6.3-14, Dectectors mounted on carriage/hydravlic system.
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SUBJECT: MOBILE GAMMA SCANNING VAN

Exhibit 8.2,.6,3-15,

o3

A o S 2 ¢ e e S AR R A A e i e S e

Closeup view of detectors on carriage.
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Exhibjit 8.2.6,3-16. System description for the updated RASA/UMIRA scanning van

BASIC SYSTEM DESCRIPTION

The gamma-ray detection system now employed in the RASA/UMIRA scanning
van consists of three 4 x 4 x 16-in. NaI(T1) Polyscin log crystals, each
having an integral 3.5-in. photomultiplier tube. The crystals are housed in
a lead—shielded steel frame to provide a8 12 by 16-in. detector surface area
for scceptance of gamma rays through one side of the survey van. The detec-
tor and shield height can be changed by use of a hydraulic lift mechamism to
optimize the detector field-of-~view.

The detector cutput is transferred to & computer—controlled interface
designed and fabricated at ORNL. This unit provides for continunous analysis
of data imputs for correlation of system location with count rate informa-
tion. Six separate energy regions—of-interest are amalyzed and a 226y, -
specific algorithm is employed to identify locations containing residual
radium-bearing materials. Data on other naturally occurring radionuclides
(snch as K-40 and 232Th) are obtained for comparison as part of the
analysis. Multichannel analysis capabilities are included in the system for
additional qualitative radionuclide identification.

The sysiem is operator~controlled through keyboard instructions to an
on-board minicomputer. Data ontput is provided on the computier video screen

and a printer. Data storsge is provided by a dual floppy disk system,
DATA ANALYSIS TECHNIQUE

The algorithm employed for continuous analysis of the scan dats was
developed from techniques used for aerial scanning of radiologicslly contam-

$ - . » I3 I3
inated areas. 1In this analysis, comparison is made between the observed

¥ Bristow, Q., The Application of Airborne Gamma-ray Spectrometry in
the Search for Radiosctive Debris from the Russian Satellite Cosmos
954 (Operation Morning Light), Current Research, Part B, Geol.
Survey of Canada, Psper 78-1B, pp. 151-162, 1978.
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Exhibit 8.2.6.3-16. (Continued)

count rates arising from naturally occurring radionuclides (2321n daughters
in our case) and residual radioactive materials (226Ra daughteis). Where
the observéd ratio of these count rates (Ra/Th) is determined to be signifi-
cantly different from a normal backgfound range, the location is identified
as a radiation anomaly.‘ k '

In the ORNL system, three regions~of-interest for 226R3 are comtinu-
ously analyzed (the 609 keV, 1120 keV, and 1764 keV energy peaks of Bi-214)
and one for 232Th (the 2614 keV energy peak of TI-208). Based on the ‘
observed count rates in these energy regions in a background area, an sver-
age background radium-to—thorium ratio (R) can be determined as follows:

5 _ (609 keV + 1120 keV + 1764 keV)
R = Ra/Th = (2614 keV) .

Associated with this average ratio is a standard deviation that is dependent

upon the variation of the individual Ra and Th components.

’ 2 2 1/2

where

6_ = standard deviation of the Ra/Th ratio,

R = average Ra/Th ratio in background areas,

oTh = standard deviation of the Th energy region (2614 keV),
iTh = gverage Th count rate in background area,
iRa = average Ra count rate in background area,

%Ra = standard deviation of the Ra energy region
(609 keV + 1120 keV + 1764 keV).
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Exhibit 8.2.6.3-16. (Continued)

Thus, for any area to be scanned, some Ra/Th ratio can be computed

+
R ~ ko~ (where k is the specified 2-sided confidence level) that can be used
R
for comparison with the scan data obtained for each strect.

In identifying locstions containing residual 226Ra~bcaring materials,
the ORML. system uses three criteria (hit criteria), 311 based on the
observed background Rs and Th count rates and the computed Ra/Th ratio. The
first criterion that must be met involves the determination of & minimum
count rate in the Ra energy regions that results in a detectable change in
the observed Ra/Th ratio. The mathematical expression for this criterion is
as follows (adapted from the reference cited above):

/2 + 2

c -2k X, ® + D1 k<,
m Rsa

where
Cm = minimum Re count rate above background,

k = specified 2-sided confidence level,

XRa = average Rs count rate in background area,

R = average Ra/Th ratio in background ares.

For a detected count rate to pass this first hit criterion, the total
connt rate in the three Ra energy windows must excecd xRa + Cm.

The second and third hit criteria, either of which must be met before a
location is counsidered an anomaly, are based on comparison of the observed
Ra/Th ratio with the computed backgronnd rstio. In the second criterion, the
observed_and background ratios are directly compared, and if the observed
Ra/Th > R = kUR, the location is considered to have exceeded the criterion and
the analysis moves to the third criterion. In the third criterion (called the

difference techniques), s mathematical difference is computed.
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Exhibit 8.2.6.3-16. (Continued)

difference = observed Ra — [observed Th (R + ch)].

¥hen this difference is positive, the observed count rate is considered
above the criterion.

The second and third criteria, although based on the same background
ratio, provide different degrees of sensitivity, depending on the magnitude
of the observed count rates in the energy windows., Their combined use pro-
vides for a reduction in the incidence of false hits, such as the identifi-~
cation of properties containing radiation anomalies when they actually do
not and identification bf properties as having 226Ra~bcaring material (tail~-
ings) when Lhey only contain natural variations in the background due to
changes in the local geology or counting geometry as is the case of passing

close to a masonry wall or rock outcrop.
SCANNING METHOD

Because the data analysis method employed on the ORNL-RASA van is based
on computations involving background count rates in various energy regions,
these background levels must first be estublished. To establish background,
the city to be scanned is divided into small areas which the mobile scan
team leader has determined to represent the areas for which an . associated
background level will be determined.

In each of these areas, a scan is made at normal driving speed travers-
ing a representative area of the streets included in the section. At the
end of this scan, the average count rates and associated standard deviation
for each of the energy windows are computed, the average Ra/Th ratio and its
standard deviation determined, and the data stored for later use.

After the background level for the survey area has been established,
the street-by-street scans of each area can begin. For each street to be
scanned, 8 storage file is opened on the floppy disk system and the file

identified by the name of the street and any other descriptive title,
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Exhibit 8.2.6.3-16. (Continued)

Scanning is conducted at a maximum speed of 10 ft per second, and an alarm
system slerts the driver if this maximum is exceeded. The distance betwcen
the van and the property is also maintained at a minimum (i.e., next to the
curb unless obstructions such as parked cars prevent it)., During the scawn,
the detectors sre secured in the full up position (approximately 6 ft above
ground surface) to maximize the field~of-view and minimize the influemce of
street-side obstructions.

As the scan proceeds, permanent landmarks (bonse numbers, cross
streets) are systematically input to the computer to be stored along with
the rest of the scan data for cross reference. If during the scan, a pro—
perty is passed that exhibits gamma rediation levels exceeding the preset
hit criteria, an alarm is sounded and special notation made on the computer
video screen, This alarm continues to sound until the anomaly has been
passed, At the end of the scan, the dats file is closed and computer
analysis of the data begins, This smalysis resslts in the printout of a
list of all anomalies identified by the scan and provides exact location
information in terms of distance from the input permanent landmarks., To
fuorther define the locations and additional informstion, a second scan of
each snomaly is performed at an even slower speed to better defime the ares
of concern and allow for detailed description of property (i.e., house
sddress, or if nnavailable, a description of the house). If desired at this
time, s detailed spectrum snalysis can be undertaken utilizing the on-board
mul tichannel analyzer system,

When one side of the street has been snalyzed, the other side is
scanned in the opposite direction. In sddition, all asccessible parking
areas, alleyways, and other public thoxoughferes would be scanned within the
survey section. When all the scanning has been completed, the complete set
of raw datas for the entire surveyed area can be printed out for future

reference,
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Exhibit 8.2.6.3-16. (Continued)
DATA STORAGE

To maintain accurate and complete records of the scanning activities,
the updated ORNL scanning system provides for data storage/recording. The
primary data storage system is the floppy disk. This system maintains a
continuous permanent record of all rﬁw data obtaiped during the scan.
Retrieval bf this data occurs (1) at the end of each scan in the form of the
computer—analyzed summary of the anomaly locations or (2) on command at a
later time for a complefe listing of the raw dats or listing of the reduced
dats used in comparison with the hit criteria. A printed copy of all scan
files is kept in a project logbook (3-ring notebook). Also, a copy of the
data disks is made eachiday and stored outside of the scan van to minimize
the chance of losing the scan data,

Ap event marker is also used to identify the location of the permanent
landmarks dinput by the operstor into the computer for additional cross-
correlation with the data printout.

To ensure that no loss of data occurs when the detector system experi-
ences an unexpected power loss becaunse of generstor malfunction or cother
problem, the van has been provided with an uninterruptable battery power
supply for the data handling and storage systems. 1In the event of & detec-
tor system shutdown, the previously stored dats is adequately protected and

can be retrieved without concern of data deletion.
SYSTEM VERSATILITY

The ORNL. scanning van system has been optimized to look for locations
containing 226Ra~bearing materials. However, if desired, system modifica-
tions could be made to allow for the analysis of other radionuclides. For
instance, with the current setup, one of the dats channels is used for the
acquisition of K-40 dats. Although these data are not used in' the algorithm
for 226g, analysis, it could be used in determining the presence of highly
fertilized fields.

In addition, if the Ra/Th ratio is suppressed due to an increase in
232yy (20871y), a low retio hit criteriam is displayed on the CRT and listed
on the file printout. This is utilized to identify both 232Th contamination
and also to identify Th background variations due to causes such as igneous

rocks found in the mnatural environment or used in building materials.
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Exhibit 8.2.6.3-17. Scan program and useful computer commands.

General
Command Function

Place program disk in This loads the DOS program, Once

Drive 0 and press SHIFT the DOS has been loaded, all communi-

sud RUN/STOP keys cations with the disk can be obtsined by
the use of the following commands

>$D Will display the ditectory of the disk drive
indicated by D. D mwust be either 0 or 1

>iD Will initialize the disk drive D. (D is
eitber 0 or 1)

tProgram Name Will load and run the program (for
scanning enter tscan)

/Program Name ¥Will load but will not run the program

>aD - name, 00 Will format a disk in Drive D. The name

can be no more than 24 characters and must
be followed by a two—digit identification

number
>el = 0 Will copy the files on drive 0 to drive 1
>and press RETURN key Will print the error message and clear the
error channel
Press EXITa key Will get the computer out of any scan

program mode and return to the program
mode directory

Load "$p", 8 Loads the directory from drive D

Open 4,4 — CMB4 - LIST Opens the communication channel to
the printer and lists the directory

Print #4 — Close 4 Closes the communication channel to

the printer
To print disk directoryb

8The EXIT key is the (L.R-HOME key on the computer keyboard.

bThis will erase all programs in the computer except the DOS pro-
gram.
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Exhibit 8.2.6,3-17 (Continued)
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Exhibit 8.2.6.3-17 {(Continued)
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Exhibit 8.2.6,.3-17 {(Continued)
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SUBYECT: MOBILE GAMMA SCANNING VAN

Exhibit 8.2.6.3-18, Background mode CRT display.

HEPRUERTATE L BRGCRLROUND DR N ML BE e ENE L)
PRIUR: T, NLCESS TNG, N 0 L HEN . F ROCHRAN - oL
BRCKGREOUMD DATA FOR RREA TO £ SCAMMED CAM BE OBRTHIMED FROM
SEW FILE: BROKGREQUMHD ICAM OF ARER

Mo File: data fram previous backarcurd £ile

EHTER COHLY THE FIRST LETTER OF THE DESIRED PROGRAM MODE:



RASA/UMTRA Sect.__8 Rev._ 1 _

MARTIN MARIETTA
PROCEDURES MANUAL
Date: 03/31/86

ENERGY SYSTEMS, INC.
Oak Ridge National
Laboratory
Health ¢ Safety
Research Division

Radiological Survey

Activities Page 56 of _62

SUBJECT: MOBILE GAMMA SCANNING VAN

Exhibit 8,2.6.3-19, Background scan CRT display.
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Exhibit 8.2.6.3-20, Background mode printout.
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Exhibit 8.2.6.3-21, Scan mode CRT display.
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Exhibit 8.2.6.3-22. Scan mode printout.
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Exhibit 8.2.6.3-23,
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Exhibit 8.2.6.5-1,

Gamma scanning program digectory.®

Program Function
Scan Records all street survey data (scan data)
Background Defines background for areas to be scanned

Calibration
Data Dump
File List

Identification

Used for system checkout
Prints a1l stored raw data
Prints data above hit criteria

Pinpoints anomaly location

Enter only the first letter of the desired propgram mode.
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Bxhibit 8.2.6.8-1. Distance transducer calibration check data,
Date:

Technologist:

Other members:

Tire pressure: psi

Distance messnrements:

1. ft exror
2. ft error
3, . ft exrror
4. ft » error
5. ft error
Average _ _ ft . error
% error = 200-xeading . 4gq

500

*If % error >3% notify scanning tcam leader.
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S, INCLUSION SURVEY ACTIVITIES

9.1 EQUIPMENT USE

$.1.1 Purpose

The purpose of the following procedure is to provide guidelines for use

of equipment needed to perform the radiological measurements at RASA/DMTRA

survey sites.

9.1.2 Applicability

This procedure applies to the outdoor snd indoor gamma radiation meas-
urements made using portable gamma scintillometers and pressurized ioniza-~

tion chambers (PIC).

9.1.3 References

Sect., 7.1, Type of Properties
Sect, 7.3, Property Base Map Development
Sect, 12.1, Calibration of Measurement and Test Equipment

Sect., 12.1.6.5, Calibration Procedures.

W B W M b

Victoreen, Inc., Instruction Manual for Model 490, THYAC IIJ, Victoreen
Pat, No. 490-1A, Victoreen, Inc.

6. ANSI N323-1978, American Nationel Standard, Radiastion Protection

Instrumentation Test and Calibration, The Institute of Electrical and

Electronic Engineers, Inc., 345 Fast 47th Street, New York, New York
10017, 1978 (for guidance only).

7. Instruction Manpal for Environmental Radiation Monitor, Model R55-11,

Reuter Stokes, Cleveland, Ohio.

APPROV Fﬂ:m.&;@qg{:&%@ - ___  DATE: 611/ ﬂQ/ e

RASA/UMYRA Project Manager
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9.1.4 Definitions and Abbreviations

9.1,4.1 Definitions

See Sect. 1.5 of this manual, Terminology.

9.1.4.2 Abbreviations

Niz§ National Bureau Standard
NEDA National Electronics Distributors Association

kcpm Thousand counts per minute

&

Also see Seci. 1.5 of this manual, Terminrology

9.1.5 Responsibility

9.1.5.1 Team Leadex

The Team Leader is responsible for the implementation of this pro-

cedure.
9.1.5.2 Tecam Member

The Team Members are responsible for measuring gamma radiation exposure

rates at a survey site according to this procedure.
9.1.6 Procedure

These procedures are brief descriptions of the operation of gemma scin-
tillation detectors and PICs. For more detailed information about the
instrument, refer to the manufacturers’' Instruction Manuals (referemces 3

and 5).

9.1.6.1 Gamma Scintillation Detector
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Fquipment and supplies

1. Victoreen Portable Ratemeter, Model 490, TMYAC III, 0-800, 0-8,000, O-
20,000, 0-800,000 counts per minute, Victoreen Instrument Company {(see
Exhibit 9.1.6.1)

2. Battery ~ two size D flashlight cells, NEDA Type 13

3. Gamma scintillation probe, Model 489-50, [1.25-in. by 1.50-in. sodium
iodide (thallium aclivated) scintillation crystal], Victoreen Instrument
Company, to match correspondirg ratemeter

4. Headphone set that attaches to fatemeter

§. A 6-ft nylon cord attached io the top of the scintillatioﬁ probe for use

in handling the probe while surveying

Equipment set up (scintillometer)

1. Remove the ratemeter and corresponding probe from storage in the field
ven and visually check for physicel damage. Jf physically damaged, do
not use, and report damage to the Team Leader.

2. Connect the probe cable to the ratemeter.

3. Attach the headphone set to the phone connector of the instrument. The
keadphone is used to provide an aundio indication of gamma radiation
intensity.

4. See field check procedure, Sect. 12,1, Calibration Measurement and Test
Equipment and Exhibit 9.1.6-3. ,

5. Pericdic performance tests of the instrument should be made according to
paragraphs 4.5 and 5.4 of the Victoreen Instrument Manual for Model 490,
THYAC I1I, and records are to be kept in general conformance with guide-
lines in paragraph 4.5 of ANSI N323-1978.

6. Initially set the range at the highest level (x 1000). If the meter
reading is less Ltban ten percent of full scale, switch to the range of
the next lower level (x 100). Repeat this procedure until the reading

is over 10% of full scale.
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The Model 490 Ratemeter has threec response times designated slow, med,

or fast, which correspond to approximately 15 s, 5 s, and 1.5 s, respec-
tively. Generally, the slow response is used with the two most sensi-
tive ranges for very sccurate reading, the med response is used for the
majority of the readirngs:; and the fast response is used with the x 1000

range. Set the response swilch to med.

Discrete measurements (gamma scintillometer)

Place the scintillator against or at a specified distance from the sur-

Observe the count rate as displayed on the ratemeter. Note the average

value in ¢pm and record on the Radiclogical Survey Summary page of the

Traverse the property to be surveyed by following parallel, adjacent but
¥hile traversing
the properiy, the suyveyor should move the detector from side to side
(covering a three to four feet width) while holding it as close to the
ground as possible ({six inches); see Exhibit 9.1.6-3, (The presence of

rocks and other objects may mot permit holding the detector at a con-

1.
face to be surveyed (e.g. 3 ft).

2.
field data sheets (Exhibit 9.2.6-3).

3. Vibhen the survey is complete, turn the isstrument off.
Scanning (gamma scintillometer)

1.
slightly overlapping, three to four feet wide paths.
stant height.)

2.

Use the audio response of the detector to identify areas of anomalous
radiation levels., Periodically observe the meter response to obtain an

estimate of the average levels measvred.
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3. HNote average backgroﬁnd levels and the locations and associated surface
responses at all locations with elevated radicactivity. Enter the aver-
age oﬁserved detector response (cpm) on the Radiological Screening Sum-
mary field data sheet (Exhibit 9.2.6-3) for the appropriste surveyed
site. Also record all meter readings from locations of elevated gamma
activity.

4. When the entire survey site has been scanned, turn the instrument off.

9,1.6.2 Pressurized Ionization Chamber (PIC)

Equipment and supplies

Reuter Stokes Portable Envirommental Radiastion Monitor Model RSS-111.

This system includes the following:

Monitor

Pigital display

Auto-disconnect battery pack with batteries

Tripod

Integrating digital read—out apparstus with timer (see Exhibit 9.1.6-2)

Equipment setup_ and operation (PIC)

1. Normally for RASA/UMIRA measurements, the sensor head is placed directly
on the surface to be measured with handle facing upward. However, if
the sitvation dictates, attack the tripod with the sensor head housing,
handle, and connectors facing upward. (The iripod is equipped with a
mounting stud modified from a stainless steel socket head cap screw thkat

is held in place on the tripod.) Secure tripod to sensor head.
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2. FEitend the legs of the tripod to a position so that the center of the
jon chamber housing is approximately 3 ft above the floor or ground sur~-
face.

3. Set the sensor head upright and cosnect cable.

4. Place the control and read~out housing 10 to 15 ft from the sensor head.

5. FEosure that the ELECTROMETER and MODE switches are both in the OFF posi-
tiom, then connect the cable to the readont housing.

6. If the system is to be operated on A.C. power, connect the line cord to

the control housing.

CAUTION: Do not operate the system om A.C. line voltage with the bat-
tery pack removed or permanent damage will result,

7. Determine the charge status of the 300 V dry cell battery (bias voltage
supply to semsor) by the following procedure: turn on DISPLAY/RECORDER
switch to BATT position and depress two switches, the one immediately
below the digital display device, designated PUSH~TO-READ, and the ocne
designated 300 V. The charge status of the 300 V battery will appear on
the digital display in percent of charge vemaining. Display will appear
for approximately 30 seconds. There is essentially no drsin on this
battery, but it is subject to normal deterioration as indicated by the
manofacturer’s shelf-1ife specification. This battery should be
replaced when the charge degrsdes to approximately 85%. Refer to para-

graph 4.3 of the Yastruction Manual for instruection.

To determine charge status of the -14-, +14- and +12-V lead-—acid type
batteries, individunal voltmeters, depress a swiich immediately below the
meters. If needle is in or near shaded area of meter, a recharge is

recommended. See the appropriate section of the Instruction Manual.
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Place the MODE switch in BATT or A.C. position.

Plsce the ELECTROMETER

switch in its ZERGVposition; wait approximately 60 s before proceeding,

to allow transient charging currents to die out,

Place the ELECTROMETER

switch in it READ position; after a delay of approximately 10 s the sig-
nel will appear on the chart recorder. The auto-ranging recorder sensi~
tivity is electronically switched over two ramges; 0-50 uR/h (low range)

then switching to 250 yR/h (high range) and back to low range again.

To have the signal appear on the display, turn on the DISPLAY/RECORDER
switch and depress the PUSH-TO-READ switch., The signal will appear for
approximately 30 s.

NOTE: Although the display is not illuminated after the 30 s, the unit
is still operating causing a drain on the battery. For economical power
usage while in BATT mode, turn the DISPLAY/RECORDER switch off when a

displayed signal is no longer necessary.

When measurement is finished, turn ELECTROMETER and MODE switches off.
Dismantle the instrument and return to storage.
Field check (see Exhibit 9.1-6.5 and Sect. 12.2, Calibration of Pressur-

ized Ionization Chambers).

Discrete measurements (PIC)

After the entire survey site has been scannned with the gamma scintil-
lometer, Place PIC sensor head on average background region as assigned
by survey site Team Leader. The head faces are numbered 1-4; always
place face #1 to north as indicated by Team Leader’'s compass.

Read and record measurement.
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Remove sensor head and place scintillator probe 15 cm above surface of
assigned sensor head location; reazd and record scintillator measurement

for Field Data Sheets.

4, Repest steps 2-4 as indicated by Team Leader on HOG, HIG, and any other
desired anomalies and/or background activity locations.

5. When desired measurements have been taken, turnm off instruments.
Note 1: This procedure is used on sites where conversion eguations do
not apply.
Note 2: When using sensor head on tripod, six scintillator values are

measured——one measurement taken inm the middle of each face, one measure—

ment at 1 m above surface and one surface messurement.

Equipment use during inclement conditioms

Note: Both the scintillators and PICs need to be protected as much as possi-

ble during periods of inclemeni weather to reduce risk of instrument mal-

function (see Instruction Manuals — Ref. 3 and 5).

Gamma Scintillation Detector - cover each probe and ratemeter with a
plastic sample bag and secure at open end with tape, use instrument as

indicated in Sect. 9.1.6.1; remove bags prior to prolonged storage.

2. PIC - cover each sensor head and monitor with large plastic storage bags
and secure at open end with tape; use instrument as indicated in Sect.
9.1.6.2, remove bags pricr to prolonged storage.

9.1.6.3 Field Photography
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Equipment and supplies

Camera 35mm single lens reflex camera
Lenses 50mm 1:1.4, S.S8.C., standard lens
Flash Self-contained or electronic flash

Miscellaneons Carrying case, tripod, photograph archive notebook (looseleaf

with plastic photograph and negative inserts)

Technical operation

The technical operation of photographic equipment is beyond the scope
of Lhis procedure. The Team Leader or his designhted Team Member will have
the technical skills necessary to implement this procedure {e.g,, exposure
control, lens selection and effect, etc.). The Team Leader will record pho-
tograph number and review description on field dats sheets (see Exhibit
9.2.6-1), and will maintain a photograph archive notebook including copy of
site photos and their negatives. The photographs are labelled as follows:

AB85ID05-01

AB - site location code

85 - year roll shot

JD - dnitials of Team Leadér
05 - Team Leader’'s roll number

01 - frame number of corresponding roll

Procedure

1. The general purpose of site photography is to document the site sur-~
veyed. The site photograph can be taken at any time before the tesm

leaves the survey site.
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2. Photogragh general site outdoor views of the property from a vantage
point that provides a reasonable understanding of the property, includ-
ing relative size, structures, and terrain. A front view of the property
is most commonly taken (a back view is taken if a front view cannot be
obtaired). Subseguent photographs (i.e. indoor photographs) are mnot
needed unless property is exceptiomally large or is in some way pecu-—
liar.

3. Once a roll of film is used, it is taken to s designated processor for
developing. Three copies of cach site photo are always obtained (for
inclusion report and archiving purposes).

4. After the photographs are retrieved from the processor, they are
labelled as described irn this procedure and are placed in the Inclusion
Survey Report and in the Team Leader’s photograph archive notebook (see
Sects., 10.1 and 10.6, Team Leader Pre-Report Activities and Report
Drafting).

Exhibit 9.1.6-1, Victoreen Portable Ratemeter, Model 490 THYAC IIIX
. Exhibit 9.1.6-2, Pressurized Ion Chamber

1
2
3. Exhibit 9.1.6-3, Field Check (Gamma Scintillator Detectors)
4, Exhibit 9.1.6-4, Scanning Techuigue

5

Exhibit 9.1.6-5, Field Check (PIC)
9.1.8 evision

Rev. 1 Date: 03/31/86 First Revision
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9.2 DATA RECORDING

The purpose of this procedure is to define data records related to site

survey and soil sample data collection.

9.2.2 Applicability

All data gathered by ISC personnel shall be recorded according to this

procedure and its references.

1. Section 9.1, Equipment Use
2. Section 9.4, Background Measurements

3. Section 9.6, Sample Collection

9.2.4 Definitions and Abbreviations

See Section 1.5, Terminology.

9.2,5 Responsibilities

9.2.5.1 Team Leader
The Team Leader is responsible for implementation of this procedure.
9.2.5.2 Team Members

The Team Members are responsible for complying with this procedure,
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9.2.6 Procedure

9.2.6.1 Types of Data Records

Eight types of dats forms are used by the ISC to record data collected
for the UMIRA project including: (1) field map; (2) field data sheets;
(3) soil sample amrlysis form,; (4) soil quality check form; (5) photograph
archive notebook; (6) post—inclusion svrvey site trackirg log; (7) personal

log books; and (8) swrvey activity report.

The field map is used to illustrate the locations of tailings deposits
and point sources, indicate gamma radiation measurements at appropriate
locations, and provide anmy other pertinent information (see Sects. 9.4,
RBackground Measurement, 9.5, Deposit Definition, and 10.5, Labeling of =
Field Drawing). Examples of field maps are given im Exhibits 9.5-1, 10.5-1,
and 10.5-2. The Team Leader is responsible for making copies of the mylar

map for all Team Members,

Field Data Sheets

The three field data sheets are used to record all nom-graphic date
collected at sm inclusion survey site. The Team Leader is responsible for
keeping data properly recorded on the sheets. All appropriate blanks must
be completed before the team leaves the site. The site number, taken from
the label on the property folder, and the survey date are recorded in the
space provided at the top of all three field data sheets. The ficld data
sheets are shown in Exhibits 9.2-1, 9.2-2, snd 9.2-3.
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Survey site information:

See Exhibit 9.2-1, Example of Field Data Sheet - Survey Site Informa-—

tion
1. Owner dats

Normally, this section is completed by the team leader prior to the site
visit and after an appointment for the site survey has been made. The
required information is taken from the consent form and/or from the site
cwner contact,

2. Land use

This section is appropriately completed during the inclusion survey.
Each structure located on the survey site must be adequetely described
to aid in report writing. Entries in this section are self-explanatory.

3. Photographs

This section is completed after survey-site photograph(s) have been
taken asccording to Sect. 9.1.6.3.
4, Spillover

If any deposit contimnes onto an adjacent property, it must be noted as
“spillover " in tbis section. The address of the adjacent property
should be recorded if at all possible in the space provided. The Team
ILeader is responsible to notifying the RASA/UMIRA Public Relations staff
that & spillover condition exists. The Public Relations staff will
determine whetker or not that property has already been designated for a
survey, and, if not, will notify the TAC to iﬁitiate proceedings to

designate that property. It is preferable to wait until the spillover
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property has been designated and surveyed before writing the Inclusion
Survey Report for the primary or initial property; both reports should
reference the other. See Sect. 7.1.6.4, Types of Properties, for an

in-depth discussion.

Rediologicasl screening Summary:

See Exhibit 9.2-2, Example of Field Data Sheet - Radiological Screening

Summary.

1. The radiological survey Team Members’ imitials are entered in appropri-
ate spaces.

2. The remaining eniries on page two are self-explanstory (see Exhibit
9.2-2). Normally, the "uk/h conversion” category and “pR/h" values are
not entered during the survey, but dome as part of Sect. 10.1, Team

Leader Pre-Report Activities.

Soil sample data field forms:

See Exhibit 9.2-3, Example of Field Data Sheet - Soil Sample Dates Field

Forms.

1. Fach sample location shounld be described adeguately. When possible,
measurements from easily relocatable points are used.

2. "Area Rep: ™ refers to total measured surface area that the collected
sample represents. The remsining categories oun this page are self-
explanatory.

3. Normally, the "gamma, pR/h” blanks sre filled in as part of Sect. 10.1,
Team Leader Pre—Report Activities. The "226R,, pCi/g" blanks are com-

pleted once the respective sample has been analyzed.
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Soil Sample Anslysis Form

The Team Leader is responsible for providing copies of the Soil Sample
Analysis Form (see Exhibit 9.2-4), EThe Sample Technician is résponsible for
completion of appropriste categories on this form. The form shoulid be com—
pleted at time of sample collection.i The followihg categories are completed

prior to turning over to the Soils Laboratory for analysis:

1. The address is copied from the Survey Site Information Field Data Sheet.

2. The "Sample No.” and ""Date Taken' are taken from the labelled sample bag
{(see Sect., 9.6, Sample Collection).

3. The Team Leader is regunired to check the Soil. Sample Analysis Form for
accuracy at the end of each scanhing day, prior to torming over samples
to the Soils Laboratory for anslysis. Once the form has been checked
for accuracy, the Team Leader is required to initial and date the sheet

in the upper left hand corner,

Photograph Archive Notebook

Fach Team Leader is responsible for labelling photographs according to
corresponding field data sheets sand archiving photographs in a looseleaf
notebook designated for this purpose. This notebook consists of individual
plastic photograph and negative storage pages. The photographs sre labelled

in accordance with Sect, 9.1.6.3.

Post-Inclusion Survey Site Tracking Log Book

Fach Team Leader is responsible for initiating and maintaining a track-
ing log book, the format of which is at the discretion of the Team Leader,
This document monitors the progress of each inclusion survey from the survey
date to the date the written report is submitted to the technical editors

for review,
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Bach Team Leader and Team Member is responsible for initiatiug and
msintaining a personal log book, the format of which is at the discretiom of
each individual. This docuoment serves to notate any observations or
occurrences during a survey, which would be incorporated into the Inclusion
Survey Report,

Fach Team Leader is responsible for reporting survey site numbers and
dates surveyed to the RASA/UMIRA Public Relations Coordinator on a weekly
basis (see Sect. 15.6, Inspection, Test, and Operating Status and Sect.
15,10, Project Document Control). The format in which the data are reported
is at the discretion of the Team Leader. 1In addition, each Team Leader sub-
mits & report of all week'’s activities (surveys and reports written and

reviewed) to the Survey Manager and Process Coordimator.
9.2.7 Exhibits

1. Exhibit 9.2-1, Example of Field Data Sheet - Survey Site Information

2, Exhibit 9.2-2, Example of Field Dats Sheet — Radiological Screening Sum-
ma ry

3. Exhibit 9.2-3, Esample of Field Dats Sheet - Soil Sample Data Field Form

4, Fxhibit 9.2-4, Example of Soil Sample Analysis Form

9.2.8 Revision History

Revision 1 date: 03/31/86 First Revision
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9.3 EXTENT OF INCLUSION SURVEY

9.3.1 Purpose

The purpose of this procedure is to provide guidelines on the extent of
data to be collected during an inclusion survey. These guidelines are
intended to allow the greatest possible cost efficiency commensurate with

collection of data sufficient to make an inclusion/exclusion recommendation.

9.3.2 Applicability

This procedure applies to the performance of inclusion sﬁrvcys by
RASA/UMIRA personnel in support of Inclusion Survey Contractor activities
for the UMIRA project.

e i e e S

1. ISC Implementation Plan for Fiscal Years 1985-1988 (inm review)

2, Sect. 7.1.6.4, Types of Procedures
3. Sect. 10.6.1, Calculations for Report Drafting

9.3.4 Definitions and Abbreviations

See Section 1.5 of this manval, Terminology.

9.3.5 Responsibilities

9.3.5.1 RASA/UMIRA Survey Manager

The RASA/UMTRA Survey Manager has the overall responsibility for the
conducting of the inclusion surveys. He will appoint Team Leaders and
Members and is responsible for providing guidance to the teams and reviewing

the team’'s activities,
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9.3.5.2 Team Lesderx

The Team Leader is responsible for conducting of specific inclusion
surveys, The Team Leader bears the responsibility for interpreting survey
dats and for determining the extent of the inclusion survey at each assigned

property.

The extent of an inclusion survey is guided by a decision matrix based
on the EPA standards; it is designed to minimize the effort necessary to
make a defensible imclusion/exclusion recommendation. In addition, the Team
Leader must determine whether or not the property is a8 GIJRAP property,
either active or inactive; no indoor survey is conducted om this type of
property. See Sect., 7.1.6.4, Type of Properties, for an explanation of
GIRAP properties. In gemeral, when an includable deposit is discovered on a
property, further survey activities are not required (see Exhibit 9.3-1,
Guidelines to the Extent of Inclusion Surveys). Guidelines for what defines
an includadle deposit have been developed for use in the field and are

described below.

A gamma scan of the property is conducted, beginning with a scan of the
intericor of any habitsble structures. If interior access is denied, no data
will be collected indoors. At the discretion of the Team Leader, the gamma
scan of the outdoor areas can wait until the interior scan is completed or
can begin simultaveously with the intexior scan. During the scanning, if
any contiguous 100 m? outdoor srea averages more than 25 pR/h above back-
ground, or, if any room of a building averages more than 20 pR/h above back-—
ground, then a recommendation for inclusion cam be made snd the survey is

ended, Under these circumstances, it is pot mnecessary to perform a gamma
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scan of the entire property. Conversely, when an entire property has been

scanned and no contiguous 100 m2 outdoor area and no room of a bnilding emit

exposure rate averages greater than background plus cone standard deviation

{(one sigma), a recommendation for exclusion can be made with no further

measurements; see Sect. 10.6.1, Calculations, for specific metbods of

obtaining the average gamma exposure rates.

The Team Leader is responsible for determining average gamma rates for

ostdoor sreas and rooms. Qutdoor regions where gamma rates are elevated

should be measured by tape or peced where practical, or should be estimated

for areas greater than 35 m in any one dimension. Average interior gamma

rates can be determined by calculating the mesan of measurements tasken from

the middle of each wall and the center of a room. A "room” may be either a

room or an interior area large enough to be partitioned from a Jarger area

to make & room f{approximately 10 m?).

If a recommendation for inclusion or exclusion cannot be made based on

the above guidelines after an entire property hes been scanned, extended

measurements are required. If levels of gamma exposure between background

plsu one standard deviation and background plus 25 pR/h ocutdoors or 20 uR/h

indoors are measured, or, if the Team Leader is not sstisfied with the ade-~

gouacy of the data to make a recommendation, extended measurements must be

made.

9.3.6.2 Extended Measurements

Extended measurements consist of either soil sampling outdoors or radon

daughter concentration (RDC) sampling indoors. Soil samples may represent

the topmost 15 cm soil layer (surface samples) or successive 15 cm thick

s0il layers {(subsurface samples). RDC measurements may be either instan-

taneous (grab) samples or annual average measurements.
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For purposes of inclusion survey cost-effectiveness, soil samples are
always taken before RDC measurements., Each soil sample represents a defin-
ite area, determined in the field by the Team Leader, except for samples
collected for representative concentrations of Ra-226 in soil. Using the
analytical results, if 226Ra concentrations exceed 5 pCi/g above background
in the surface or 15 pCi/g above background in the subsurface sample when
averaged over a 100 m2 srea, then an inclusion recommendation is warranted,
If 226Rs concentrations do not exceed these limits and indoor gamma levels
do not exceed background plus one sigma, an exclusion recommerndation is war-
ranted.

RDC measuremeunts are made only if indoor gamma levels are measured
between background plus one sigma and background plus 20 uR/h, and the pro-—
perty cannot be recommended for inclusion based on Ra-226 concentrations in
the soil. Before s property is scheduled for RDC measurements, all avail-
able data are entered and the file given to the Techmical Assistant and/ox
designated Team Leader to verify the necessity to take RBC measurements,

When RDC measurements are required, the inclusion/exclusion criteria
are in terms of working levels (WL). A grab RDC measurement of <0.01 WL
requires an exclusion recommendation, and s grab RDC measurement of >0.04 WL
requires an inclusion recommendation. Grab RDC measurements between these
two values dictate an annual average RDC determination. An annual average
RDC value of 0.02 WL or greater results in an inclusion recommendation and a

valne of 0,02 WL results in an exclusion recommendation.

Exhibit 9.3~1, Guidelines on the Extent of Imclusion Surveys

9.3.8 Revision History

Rev. 1 Date: 03/31/86 First Revision
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3.4 MEASUREMENTS IN UNCONTAMINATED AREAS

9.4.1 Purpose

The purpose of this procedure is to describe the technigues used to

obtain representative measurements and soil samples.

9,.4.2 Applicability

This procedure applies to representative measurements by RASA/UMIRA
personnel in support of the UMIRA Program Inclusion Survey Contractor
activities,

9.4,3 References

1., Sect. 9.1, Equipment Use
2. Sect. 9.6, Soil Sample Collection

9.4.4 Definitions and Abbreviations

9.4.1.1 Definitionms

REPRESENTATIVE. That which does not exhibit elevated gamma exposure rates

due to mill tailings, ore, or other anthropogenic sources.

Also see Sect., 1.5 of this manual, Terminology.

9.4.4.2 Abbreviations

See Sect. 1.5 of this manual, Terminology.

9.4.5 Responsibilities

0.4,5,1 Team Leader

The Team Leader is responsible for the implementation of this pro-

cedure.
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9.4.5.2 Team Members

The Team Members will make representative measurements according to

this procedure.

9.4.6.1 Locating Representative Areas

An indoor and outdoor gamma scan is performed om every property. Every
room in the lowest babitable or potentislly habitable level of cach building
is scanned (except for GYRAP properties), and all accessible outdoor areas
are scanned. Once the entire survey site has been gamma scanned, the expo-
sure rates detected are recorded on the field daeta sheets, and the locations
are indicsted on the field map. If the entire property exhibits elevated
count rates, a representative value may be obtained from a previously sur-
veyed and uncontaminated property im the area. FEach Team Member will shade
in the portions of the property they surveyed to ensure complete coverage of
the site. Refer to Sect. 9.1.6.1, Gamma Scintillation Detector, for the

scanning technique.

9.4.6.2 Representative Measurements and Sampling

Once all the scintillometer count rates have been determined and
recorded, they must be converted from cpm to pR/h units. For sites which
have empirically determined conversion tables, PIC measurements are not
necessary (sece Sect. 10.1.6.1, Conversion of Scintillometer Count Rates to
Exposure Rates). For those sites with no established conversion tables a
direct conversion must be obtained with a PIC, The PIC location is selected
by the Team Leader and will be as distaunt from any contamination (elevated

gamma readings) as is conveniently possible.
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At least one soil sample (surface) shall be taken on every property.
If a property exhibits regions with different representative ranges, a sam-
ple shall be taken in each representative region., Additionally, if the
entire property is contaminated, a representative sample may be used from a

previously surveyed and uncontaminated property in the area.

9.4.8 Revision History

Rev. 1 Date: 03/31/86 First Revision

9.5 DEPOSIT DEFINITION

The purpose of this procedure is to describe the technigue for defining

a deposit of residual radicactive contamination.

9.5.2 Applicability

This procedure applies to all deposits, both indoor and outdoor, of

radioactive contamination associated with the RASA/UMIRA program,

. Section 9.1, Equipment Use
. Section 9.3, Extent of Survey

. Section 9.4, Background Measurements

1

2

3

4. Sectiom 9.6, Soil Sample Collection

5. Section 9.7.1, Removal of Point Source
6

. VPMIM
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9.5.4 Definitions and Abbreviations

REGION., Portion of property that contains gamma exposure rates which exceed

one standard devistion above background.
Also see Section 1.5, Terminology.

9.5.5 Responsibility

2.5.5.1 Team_ Leader
The Team Leader is respomnsible for implementation of this procedure.

9.5.5.2 Team

The Team Members are responsible for characterization of a deposit

according to this procedure.

9.5.6 Procedure

Once sn entire site has been gamma scanned (Section 9.3, Extent of Sur-
vey) and representative regions have been characterized and noted (Section
9.4, Measurements in Uncontaminated Areas), the deposits of radicactive con-

tamination are defined in the following manner:

1. Any gamma measorement which exceeds the highest value of the representa-—
tive rate range by 1000 cpm is either kept in mind or is marked with
flags or other sppropriate markers by a Team Mewber. When the site scan

has been completed, the contaminated regions are revisited by the team.
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2. A gamma scintillation measurement range and a field (wode) average are
determined for the deposit by Team Leader inspection with a specified
scintillometer (normally the Team Leader’s). The gamma rate range
should not exceed 50,000 cpm. If tbe range exceeds this maximum value,
the deposit should be broken down further into isopleths of equal rates
to facilitate averaging of values found. Note: it is possible to have
a8 deposit witlh a determined gamma rate vrange that contains spots of con~—
tamination [>0.5 m2] exceeding the highest rahge velue. The spots must
be discrete and few.) The ranges, averages, any estiraordinary notes,
and the identity of scintillometers used are recorded in appropriate
places on the field data sheets and on the field map.

3. The square footage of the deposit is then measuvred as follows:

For deposits <930 m2, a measuring tape is stretched across the surface
of the deposit in varying directions as often as deemed necessary by the
Team Leader to obtain accurate shape of the deposil. The shape, loca-
tion, and ares are then recorded (to scale) on the field map by the Team

Leader.

For deposits 930 m2, the deposit is “paced-off"” by the Team Leader or
Team Member whose pace has been pre~determined. The deposit is “paced-
of f” in as many directions as deemed necessary by the Team Leader to
obtair an sccurate shape of the deposit. The shape, location, and
square footage of the deposit are then recorded (to scsle) on the field
map by the Team Leader.

4. Once a gamma rate range has been defined and srea determined, s0il sam-
ples are taken from outdoor deposits {(Section 9.6, Sample Collection) as
dictated by the inclusion c¢criteria contained within the VPMIM (Reference
4). Once a gamma rate range has been defined and ares determined for

....... irdoor deposits, RDC samples are taken as dictated by the imclusion cri-~
teria contained within the VPMIM, PIC meesurements sre taken (indoors
and ontdoors) in regions where a conversion equation does not apply

{Section 9.1, Equipment Usage).
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5. Onmnce an inclndable deposit has been found, located., and sampled, the
site survey can be terminated at the Team Leader’'s discretion (Section
9.3, Extent of Survey).

6. "Point Sources”

Deposits ecxhibiting elevated gamma rate ranges that, after investigation
according to the procedures described above, are <0.5 square meters in
area and/or contasin radioactive material that is found not to be mill
tailings., are deemed "point sources’” (i.e., ore, petrified wood, and
dinosaur bomes). These deposits are represented on the field map with
an asterisk (¥) and the gamma rate range incdicated. Ore samples may be
removed by the site survey tesm only after the site owner has been con—
sulted and his permission obtained. The samples are bagged and labelled
as soil samples (Sectionm 9.6, Sample Collection) and stored at the
laboratory in barrels (Sectiom 10.4, Sample Storage). Notes must be
made on the field map that show the rewmedisted location and gamma rate
range of the removed point source. See Section 9.7.1, Removal of Point

Sources, for detailed instruction.

Normally, if & poist source gives the highest gamma rate measurement on
the survey site, it is not considered to be the site HOG and should not
te recorded as such. Point sources should be merely defined and noted;
no further investigation or measurements (e.g., PIC measurements) are
recessary.

7. 1f the outlying boundaries of the deposit are too gradatiomnal to be
easily defined (or undefineable for anmy reason), post holes are dug and
gamma scintillation mecasurements taken within the holes. The intervals
st which the postholing is dome, and the spacing and frequency are
determined by the Team lesder according to rate measured (refer to 9.5.6
of this procedure). Note: post holes are reclaimed in the same manmer
as soil sample locetioms. The locations of the post holes should be

indicated on the field map.
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8, Normslly, when a drawing is prepared by the Graphics Coordinetor, floor
plans of the struciures are not included. When an indoor deposit of
contemination is detected, floor plans of the affected struciures are
required and shovld be added by'a designated Team Member at time of the

site survey.
9.5.7 Exhibits
i. Exhibit 9.5-1, Example of Field Map

9.5.8 Revision History

Revision 1 Date: 03/31/86 First Revision
9.6 SOIL SAMPLE COLLECTION

9.6.1 Purpose

The purpose of this procedure is to establish the guidelines for col-

lecting and labelling soil samples at suwrvey sites.

9.6,2 Applicability

This procedure applies to soil sample collections at all survey siles

by RASA/UMIRA personnel,

Section 9.4, Measurements in Uncontsminated Areas

9.6,4 Definitions and Abbreviations

TURKEY BAG, Large plastic bag in which all individuval soil sample bags for

one survey site are pleced for tramsport to the Soils Laboratory.

Also see Sect. 1.5 of this manugl, Terminology.
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9.5.5 Responsibilities

9.6.5.1 Team Leader

The Team Leader is responsible for the implementation of this procedure

ot the survey site,
9.6.5.2 Teawm Members

The Team Members are responsible for collection of soil samples in

accordance with this section.

9.6.6 Proceduse

The Team Leader will specify the sampling locationms at the survey site.
Those locations are determined after the gamma scan of the property is com-
pleted. Normally, a surface sample is takem at the representative area (see
Section 9.4, Messurewents in Uncontaminated Areas), surface and subsurface
samples (if necessary) are taken at the HOG, and extraordinary samples are
taken as deemed mnecessary by the Team Leader for complete deposit definmi-
tion. See Exhibit 9,6-1, Proper Sampling Technigue.

A gamma scintillometer measurement must be taken on the surface and
recorded om the field dats sheets prior to sampling. A gemma scintillometer
measurement is taken at each subsegoent deptb after each sample is taken.

If the gamma scintillometer measurement incresses by more than 20% (a
mazimunm of 20% increase duc to the effect of the geometry of the sample hole
on the scintillometer probe), sampling at subsequent depths must continue
antil measurement begins (o stabilize (in representative samples) or
decreases (in regioms of contamination). Before the sample hole is

regclaimed, the probe is imserted in the hole and measurements and thickness
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of contaminated layer(s) noted on field data sheets (see Exhibit 9,6-2,
Probe Measurements in Sample Hole). If tailings are suspected to be within
the concrete, a sample of the comncrete can be taken, as discreetly as possi-
ble, if deemed necessary by the Team Leader. It is suggested that site
owner complisnce precede concrete slab sampling. 1In areas of “windblown”
contamination, a 0-3 cm sample is separated out from the surface sample for

purposes of definition of deposit.

9.6.6.2 Types of Samples

There are normally two types of samples taken, systematic'and biased.

Systematic samples

Random samples are taken from some survey sites. The Team Leader will
determine the number and locations of these samples. Normally, these sam-—
ples are taken in regions where the effects of radiation from extraneous
sources are present (emanation), and true contamination cannot be concretely

defined; these are informally referred to as “shine regions.”

Biased samples

Biased samples are taken from locations with measurements of at least
1000 cpm above the high representative measurement. These samples are the

most common type taken at UMIRAP vicinity property sites.

9.6.6.3 Sampling Equipment

Soil sampling equipment consists of simple implements such as gardening
trowels, post hole diggers, or amy implement that can be used for this pur-

pose (see Exhibit 9.6-3, Sampling Equipment).
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9.6.6.4 Sample Size and Packaging

Approximately 500 grams of soil per sample are obtained in the field
and packaged in aluminum pans with l1ids. The address, sample ID# date. and
sample depth are written on the lid. The sample is then put in a "zip-loc”
plastic sample bag. It is then labelled with the identification number and
address {see Sect. 9.6.5, Sample Labelling), and the appropriate data are
recorded onm the soil dats sample form field data sheect. All sample bags for
one survey site are placed in a larger plastic bag (turkey bag) and the bag
labelled with the location number and address. The samples arc later

transferred to the Soils Laboratory for analysis.

9.6.6.5 Sample Labelling

Each sample shall be assigned 2 unique alphbanumeric identification hav-
ing sever characters end one hyphen with no imbedded blanks or punctuation.
Samples are labeled (written om zip-loc sample back with permanent marker)

as follows:
The alphanumeric designation must appear on each sample bag.
1. AB01234-S1 (for surface only samples)

or

AB01234-S14A
~81B
-81C, etc. (for surface plus subsurface samples)

-81Z (indicates comcrete sample)
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where: AB — area location code
01234 -~ location number

S1(A,B,C...) ~ sample number.

Note: The S’ stands for "sample” not "systematic” in UMIRAP site sam-
pling procedures.

2. It is not necessary to indicate the deposits in the "comments" section
of the soil sample field data sheet unless the designated letters do not
correspond to the given deposits. The comments section can be used to
indicate visible tailings (VI), ore, the HOG, gamma ranges, etc.

3. The property address and Sample Technician’s initials must appear on sll
the samples taken st the survey site.

4. The depth of the sample must appear on each sample bag.

5. The date must appear on each sample bag (see Exhibit 9.6-4, Sample
Labelling).

9.6.6.6 Soil Data Sheets

So0il data sheets (see Sect. 9.2, Date Recording) are to be completed
appropriately on a daily basis by the Team Leader, initisled, and turmed
over to the Soil Coordinator (accompanying samples) at the close of esch

scanning dey.

9.6.6.7 Sample Hole Reclamation

Once samples have been collected, an effort must be made to restore the
area to as close to its original state as is possible. If grass lawn is
present, a top grass "plug’” is removed before samples are tsken and saved
for replacement. Fill dirt may be required to replace soil collected as

sample material.
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Exhibit 9.6-1, Proper Sampling Technique
Exhibit 9.6-2, Probe Measurements in Sample Hole

TORE RSN
. .

. Exhibit 9.6-3, Sampling Equipment
Exhibit 9.6-4, Sample Labelling

E-N

9.6.8 Revision History

Rev, 1 Date: 03/31/86 First Revision

9.7 SAFETY PROCEDURES

9.7.1 Puzpose

The purpose of this section is to establish various safety procedures

for RASA/UMIRA personnel while conducting ISC activities.

9.7.2 Applicability

These safety procedares will apply to all ISC activities (especially

inclusion surveys and soil laboratory activities).

9.7.3 References

9.7.4 Definitions and Abbreviations
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9.7.4.1 Definitions

GEIGER-MUFLLER COUNTER. Radiation detection device which utilizes an joniza-
tion chamber to messure the pulses of energy released by the original
particle or photon; also known as G-M tube.

ALPHA COUNTER. Scintillation detector using zinc sulfide crystals for alpha

particle detection.

9.7.4.2 Abbreviations

d/m disintegrations per minute

Also see Section 1.5, Terminology.

9.7.5 Responsibilities

All RASA/UMTRA personnel responsible for conducting inclusion surveys

and/or Soil Laboratory duties will comply with these procedures.

9,.7.6 Removal of Point Sources

9,7.6,1 Point Sources Within Gamma Scintillation Range ({800 kcpm or 1400 yR/h)

1. The point source location is noted on the field maps by an asterisk and
esposure rate; the exposure rate is also noted on the appropriste field
data sheet.

2. The property owner is consultied regarding removal, as point sources are
removed only upon owner permission.

3, If removed, the point source(s) should be double-bagged and labelled
witﬁ site number and address. ‘

4. The point source is then bronght back to the Soils Laboratory where it

is placed in the currently assigned site "excess” barrel for storage.
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9.7.6.2 Point Souice

1. The Team Member finding the point source should note the general loca-—
tion and aotify the Team Leader.

2. The Team Leader will termimate the survey im the noted region and will
obtain a G-M tube and alpha counter from the Soils Laboratory. Pregnant
women end small children shonld not be allowed in the regiom of the
peiat source.

3., The investigsetion should comtinue by using the G-} tube and alpha
connter until the source is located. The location, exposure rate, and
disintegrations/minute (d/m) should be uoted om the field map snd
appropriate field sheets.

4, 1If the source meszsures <0.5 R/b amd/or <300 d/w, it can be handled
doubled-bagged. If the team is working in Mesa County and the sarround-
ing area. the source is taken directly to the compound for evaluation
and appropriate storage. If the team is working outside the Mesa County
area, the source should be double-bagged and appropriate waste disposal
sothoriiies contacted regarding disposal.

5. If the sowvrce meszsures 0.5 R/% and/or >300 d/m, it should not be han-
dled, and proper waste dispesal awthorities should be cownsunlied regard-

ing handling and disposal.

9.7.6.3 Alpha Counting Equipment

If any personnel workimg in the Soils Laboratory and/or the field
suspects am excess of alpha-rsdiation contamination on body/clothes, two
ORM. (Q227A) Alphe-Probe Instruments are available for self-examination.
These imstruments are located in the Soil Laboratory amd are continuously

turned omn.
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Care must be exercised when examining as the mylar covers on the probes
are very fragile. A red light will illuminate when a measurement of >440
d/m is detected. If this should occur, remove the contaminasted clothing,
place it in a plastic bag, and take it to a designated laundry for cleaning.

Affected personmel should then be re—examined for contamination, If
skin appears contaminated, & shower should be taken. Affected personnel

should then be re~examined until no evidence of contamination remains.

None.
9.7.8

Rev. 1 Date: 03/31/86 First Revision

9.8 INSPECTION AND DECONTAMINATION OF EQUIPMENT AND PERSONNHL

9.8.1 Purpose

The purpose of this procedure is to describe procedures for inspection
of equipment and personnel for contamination and for decontamination of

equipment and personnel, when necessary.

9.8.2 Applicability

This procedure applies to the inspection and decontamination of all
equipment and personnel involved in the conduct of ORNL 's activities as the

UMIRA Project Inclusion Survey Contractor.

None.
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8.8.4 Definitions and Abbrevistions

See Section 1.5, Terminology.

9.8.5 BResponsibilities

9.8.5.1 Tesm Leader

The Team Leader is respounsible for implementation of this procedure.
He will emsure that eguipment and personnel are inspected amnd, if mecessary,

decontaminated.
9.8.5.2 Team Membexs
Team Members shall follow this procedure.

9.8.5.3 Sample Coordinater

The Sample Coordinator is responsible for the implementation of the
portions of this procedure applicable to equipment and personnel in the

Soils Laborstory.

2.8.6 Procedure

9.8.6.1 Eguipment

Gamma detection eguipment will be inspected for visible contamination
after surveying each property. Visible contsmination will be removed using
s brush, paper towels, and/or water before returnimg the equipment to the
survey vehicle.

Semple collection eguipment will be imspected for visible conlaminstion

after collecting each sample. Visible contamination will be removed msing 2



MARTIN HARIETTA RASA/UMIRA Sect.__9 Rev. 1

ENFERGY SYSTEMS, INC. PROCEDURES MANUAL
Oak Ridge Natiomal Date: 03/31/86
Laboratory Radiological Survey
Health ¢ Safety Activities Page 37 of __ 856

Research Division

SUBJECT: INCLUSION SURVEY ACTIVITIES

brush, paper towels, and/or water before collecting the next sample or
returning the equipment to the survey vehicle.

After the inspection and decontamination of equipment is completed at
the end of each inclusion survey, tbe Team Leader will mark the sppropriate
space on the field survey data sheets to verify performance of the pro-
cedure,

The Soils Laboratory and the equipment in it will be kept free of visi-
ble contamination, which may be removed by broom, brush, wet paper towels,

or other appropriate means,
9.8.6.2 Personpel

Following the completion of each inclusion survey, personpel will
inspect themselves for visible contamination. Visible contamination will be
removed using a brush, paper towels, and/or water. When field conditions
are muddy, shoe or boot coverings will be used. Following an inclusion sur-
vey during muddy conditions, shoes, boots, and/or coverings are to be washed
free of visible contamination using water, with paper towels or a brush, as
appropriate.

Following sample handling or field work, hands are to be washed before

eating.

None.

9.8.8 Revision History

Rev. 1 Date: 03/31/86 First Revision




MARTIN MARIETTA RASA/UMIRA Sect.__9% Rev._1 _
ENERGY SYSTEMS, INC. PROCEDURES MANUAL
Oak Ridge National Date: 03/31/86
Laboratory Radiological Survey
Health ¢ Safety Activities Page _38 of _56_

Research Division

SUBJECT: INCLUSION SURVEY ACTIVITIES

Section 9.9 ~ RESERVED
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Section 9.10 ~ RESERVED
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Exhibit 9.1.6-1, Victoreen portable ratemeter,

Model

490 THYAC III.
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Exhibit 9.1.6-2, Pressurized ion chamber.
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Exhibit 9,1.6~3. Field check of gamma scintillation detector.

Scintillators, field check notebook, and CAM-1 depleted uranium source
are assigned to each field vehicle (snd corresponding Team Lesder). At
the beginning of the field check, the scimtillators are removed from
vehicle storage and placed together in s line of a flat surface (out-

doors) away from known extraordimary radietion sources.

2. The notebook is retrieved from storage and set-up for field check as
follows:
Date:
Team Member’s Initials:
Meter No.

Battery Check

Background (kcpm)

Net (kepm)

3, Data are collected and recorded in field check book as follows:
Meter No. - record the assigned GJ number writtesm in marker on the
ratemeter. The IgC number need not be recorded.

Battery Check - check the battery condition by turming the function
switch to the "BAT" position; if mneedle registers within the redscale,
an 0.K. is recorded; if needle register ountside the red scale, thesn
replace batteries as indicated in Step 3.1, page 8 of the Instruction

Manual and record date batteries replaced.
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Exhibit 9.1.6~-3 {(Continued)

Background (kcpm) - turn function switch to "X10"” and record

corresponding value registering on scale.

Source (kcpm) ~ turn function switch to "X100” and place depleted
uranium source on probe (pumber side up and horizontal line on source
even with crystal end of probe), record corresponding value registering

on scale,

Net (kcpm) - calculate net values by subtracting Background (kcpm) from
source {(kcpm) and record difference; any net values that differ more
than 20% (laboratory scceptance limits) of mean net value should be
poted and correspon&ing scintillator taken for maintenance and/or cali-
bration as indicated in Sect, 11.2,

4, Scintilliators, field check book,zand source should be replaced in
respective vehicle storage }ocations.

5. This field check is performed daily during active radiologicsl site
scanning. On-site cross-calibration of imstrument reading with PIC
exposure rate measurements are pérformed at each survey site inm loca-
tions where a conversiop equation does not apply. See Sect. 12.1.6.5,

Cal ibration Procednres, for an in-deptk discussion.
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Exhibit 9.1.6-4, Scanniag technique.
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Exhibit 9.1.6-5. Field check of PIC.

1. PIC and field check notebook are assigned to each field vehicle
(and corresponding Team Leader). A NBS 60Co source is stored in
the mobile field laboratory vehicle., At the beginning of the field
check, the PIC is removed from vehicle storage and placed on s sur-
face (outdoors) away from known extraordinary radiation sources and
set uop according to Sect. 9.1,6.2,

2. The notebook is retrieved from vehicle storage and set up for
field check as follows:

Date:
Team Member’s Initials:
PIC No. Battery Check Background(uR/h) Source(h)
Face 1:
Face 2:
Face 3:
Face 4:
Top:
Surface:
3. Data are collected and recorded in field check book as follows:

PIC No. — record the designated GJ number written in marker on the

PIC monitor.

Battery Check — check batteries' conditions as indicated in Sect,
9.1.6,2; if battery charge status is within recommended limits on
all batteries, an "0.K."” is recorded; if charge status on any/or

all batteries is outside set limits, replace batteries or
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Exhibit 2.1.6-5 (Continued)

recharge batteries and imdicate date and situatiom in notebook

(e.g. "6/12/82 ~ recharge,” etec.).

Background (pR/h) ~ take an cxposure rate measurement (180 sccond
duration) withont the 60Co source in proximity; record pR/h value

registered on monitor.

Source (uR/h) ~ retrieve 60Co source and place in the center
directly on face 1 of PIC scaosor head; take an exposure rate meas-
srement (180 second durstion) and record uR/k value registered om
monitor; repeat this step ustil measurements have been taken with
60Co source on caeh of four numbered semsor head faces if sensor
head is directly on ground, and all four faces, om the top of the
sensor head, and omn the grouwnd surface, if the sensor head is set
up on the tripod.

4, If pR/h valune determined differs from last field check value by
less than the laboratory acceptance limits (approximately +20%) the
jnstrument is ready for use, If uR/h determined differs from last
field check valne by more than the laboratory acceptance limits
(approximately +20%) notify the Electromic Techniciam.

5. PIC, field check buok, and source should be replaced in their
respective storage locations,

6. This field check is performed monthly during active survey site
scanning, On—site cross calibration of scintillometer readings
with PIC exposure rate measurements are performed at each survey
site in locatioms where 2 conversion equation does not apply.

7. Normally for RASA/UMIRA measnrements, the integratimg digital
readout apparatns with timer is used with timer set at 180 seconds;
to initiate read-out, the STOP button is alwsys depressed before
the START button is depressed; the tone indicates end of read-out

and corresponding values are recorded on field data sheets.
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Exhibit 9.2~1. Example of field data sheet -~ survey site information

OAK RIDGE NATIONAL LABORATORY SITE#
SURVEY SITE INFORMATION SURVEY DATE
(UNER DATA:
NAME : LOCATION:
ADDRESS :
TENANT:
PHONE: PHONE:
LAND USE
RESIDENTIAL___ : SINGLE FAMILY COMMERCIY AL RETAIL SIORE
; MULTI-FAMILY OFFICE —
MANUFACTURE
MOTEL, HOTEL
PUBLIC BLDG. __ : SCHOOL___
QIURCH___ VACANT LOT___
OPEN LAND ___
OTHER DESCRIPTION
NUMBER OF STRUCTURES:
TYPE OF CONSTRUCTION: (# of levels, frame/wasonry, basement
/erawl/space/slab~on~grade, etc.)
Bldg. #1:
Bldg. #2:
Bldg. #3:
Bldg. #4:
FHOTOGRAPH(S): FILM ROLL #
(compass
direction) (description)
FRAME # LOOXING : : AT
LOOKING : AT
LOOKING . AT
LOOKING : AT
SPILLOVER: __ NO ES

ADJ ACENT PROPE

RTIES:
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Exhibit 9.2-2. Example of field dsta sheet - radiological screening summaxy

OAK RIDGE NATIONAL LABORATORY SITE #____ ... ;
RADIOLOGICAL SCREENING SUMMARY SURVEY DATE -
SURVEY TEAM: (leader)

SUBVEY INSTRUMENTS USED FUR OORRFLATION uR/h CONVERSION FORMULA USED
gamma~-rate meter # . WR/h = 1,69 K + 3.45
PIC # OTHER pR/h

DIRECT C(ONVERSION
cpw/uR/h (see below)

(cpm x 1000)
LOCAT ION PIC (puR/h) GAMMA-RATE METER - 6 CCNVEKRSION(cpm/pR/h)

BACKXGROUND GAMMA-SCAN RANGE
Outdoor Indoor
to cpm = 1000 to cpm % 1000

to_ uR/ h to WR/ h

GAMMA SCAN SUMMARY OF CONTAMINATED AREAS

INDOOR SCAN RANGE: (SKETCH OF INDOOR FLOOR HLAN: NO YES)
to cpm x 100 HIG cpm x 1000
e o pR/nw . sR/b

LOCATION GF HIG:
DESCRIPTION OF HIG:
ELEVATED READINGS:_

QUTDOOR SCAN RANGE:

Region A: kepm uR/h Average: kcpm uR/b Area m?

B: kcpm pR/h Average:. kcpm wWR/h Ares e

C: ____kepm ____uR/h Average: kcpm uR/h Area____ _m?

D: kcpm uR/ b Average: kcpm pR/h Area n?

E: kepm ____uR/h Average: kcpm uR/b Area m2

TOTAL AREA:_____w?

Nozm-point source HOG: ____ kepm _uR/h Location .
Point source HOG: kepm _ _pR/h Location

PROPERTY RECOMMENDED FUR: EXCLUSION _ INCLUSION___(see addtl. data sheets)
SOIL ANALYSIS REQUIRED FOR DETERMIN.:ION: YES NO

INDOOR EXTENDED MEASUREMENTS REQUIRED: YES NO

PERSONNEL y EQUIPMENT INSFECIED g DECONTANMINALTED: YES
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Exhibit 9.2-3. Example of field data sheet — soil sample data field form

OAK RIDGE NATIONAL LABORATORY

SOIL SAMPLE DATA FIELD FORM

VISIBLE
TAIL ING

SAMPLE L.OCATION:

SAMMLY DEPTH GAMMA GAMMA
uR/h  pCifg

NUMBER (M)

SUKVEY DATE

226,

VISIBLE ORE _yes no
BACKGROUND
SAMPLE __yes 1o

. Surface

AREA REP:
OTHER DES(RIPTION:

SAMPLE LOCATION:

VISIBLE ORE__yes__gno
BACKGROUND
SAMPLE ___ves__mno

Surface

AREA REP:
OTHER DESCRIPIION:

SAMPLE LOCATION:

VISIBLE ORE___yes__no
BACEG ROUND
SAMPLE __yes__no

Surface

AREA REP:
OTHER DESCRIPTION:

SAMPLE LOCATION:

VISIBLE ORE__yes__no
BACKGROUND

SAMPLE __yes__no
AREA REP: :
OTHER DESCRIPTION:

Surface
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Exhibit 9.2-4, Example of soil sample analysis form.
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Exhibit 9.3-1.

|'
_

T

Guidelines

Stort

- "~

T NDOORG-
" Dows gamma radiation
< in ony room avercga

z 20 uwR/h -

~ .
> .
T o ToooRS -
/// Dues gomma 1adlation
7 nicny 160 m*orea averoge
: > 25uR/h cbovs
bockground

~GUTDOGR - -
NO (/’ om any 100 m* orea average
2 1sd cbove bacxground

Culect end anclyze
scil sompiee)
L

e .
“"Does Ra-226 \\\
o r:cmcantrntvml in ony

~7T100: mt arwa overcgas 2 Soll I/q

& sbove bou}rom\a i top T8cm o
z 15p0i/g chuve bocxgresnnd

in any subsuricce
TScm Ioyer

.

e

TS S - — INCLLDE - {s b

on the extent of inclusion surveys.

" END

meneen YES o - INCGLUDE — - SURVEY
- CTER T
e WES o INCLLDE -K s‘\}g‘,'ﬁ( J

o

~
NO
|
BN —
- . / .
/ \\_‘ / ~
~INDQORS— ~ - —KDOORS ~ \\\
" Doss gamma radistion \ s — / Toke WL ~
in any room owmrage e - grob sampia /
2 13 cbove > P
oocxground o P
. L L
T~ N
WO
!
|
i
EXCLUS
RGCDMM>NDAT\W
TN
- ~

- e e -~ T~
EXCLUSION; . -~ ~NDOORS-~
( RECOMMELDATION ) Wos 00 T e

e TN -
b < 0.07 <7 f  Arouol grertge
tJuAnOﬂ) s Wi mensurement

- ~.

Iempie

RN
7 e

- - ROOORS -




MARTIN MARIETTA
ENERGY SYSTEMS,
Oak Ridge National

Laboratory

Health ¢ Safety

Research Division

SUBJECT:

RASA/OMIRA Sect.__9 Rev._ 1
INC. PROCEDURES MANUAL
Date: 03/31/86
Radiological Survey
Activities Page 52 of 56
INCLUSION SURVEY ACTIVITIES
Exhibit 9.5-1. Example of field map.
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Proper sampling technique.
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Exhibit 9.6-2. Probe mecasurements in sswple holes.
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Exhibit 9.6-3. Sampling equipment.
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Exhibit 9.6-4. Sample labelling.
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SECTION 10:

POST-INCLUSION SURVEY ACTIVITIES

10.
10.
10.
10.
10.
10.
10.
10.
10.

Team Leader Pre-Report Activities
Soil Sample Preparation

Soil Radium Content Analysis

Soil Sample Storage

Labelling of Field Drawings
Report Drafting

Report Review

File Transmittal to DOE

DOE Action and Data Archival






MARTIN MARIETTA 'RASA/UMIRA Sect. 10 Rev. 1

ENERGY SYSTEMS, INC. PROCEDURES MANUAL
Oak Ridge National Date:_03/31/86

Laboratory Radiological Survey
Health ¢ Safety Activities Page __1_ of __86_

Research Division

SUBJFECT: POST-INCLUSION SURVEY ACTIVITIES

10. POST-INCLUSION SURVEY ACTIVITIES
10,1 TEAM LEADER PRE-REPORT ACTIVITIES

10,1.1 Purpose

The purpose of this procedure is to provide guidelines for Team Leader

responsibilities prior to preparation of an Inclusion Survey Report.
10.1.2 Applicability

This procedore applies to all Team Leader post-survey activities,

including dates conversion, entry, archiving, and photograph archiving.

10.1,3 References

1. Section 9.1, Equipment Usage
2. Section 9.2, Data Recording

10.1.4 Definitions and Abbreviations

See Sect. 1.5, Terminology.

10.1.5 Responsibility

10.1.5.1 Team Leader

The Team Leader is responsible for implementation of this procedure.

APPROVED : éanug/ff¥?¥%521~ DATE: ??Q?Q&fz

RASA/UMIRA Project Manager
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After a radiological survey is completed and all pertinent data are
collected, the Team leader initisls the property file tracking form in the
appropriate space (sece Exhibit 10.1-2) and completes the data needed for the

Inclusion Survey Report. The followiug activities sre included.

10,1.6.1 Copversion of Scimntillometer Count Rates to Exposure Rates

Conversion refers to comverting kepm gamma scintillometer count rates
to ezposure rates (uk/h). Gamma retes are converted im either of two

methods, as follows:

Calculations foxr sites with no derived conversion factor

[y

This direct conversion requires a conversion factor (CF) obtained by

dividing the scintillometer count rate by the corresponding exposure

rate pR/h measnred by s PIC,

where

z = PIC valne (pR/h)

i

y aversge gamma scintillometer value (kcpm)
2. The resulting conversion fsctor is then divided into all the remaining
scintillometer rates. The calculated ecxposnre rates are them recorded

on the field dats sheets and the field map.

Calcnlation for sites with s pre-determined comversion factox

This eguation comversion involves uwse of & limear regression equation
has been evaluated for a specific rate that has exposure rates (y axis)

measured for the specific region. ¥When the number of pairs plotied includes
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at least 100 points for all applicable rate ranges (including those for con—
taminated and representative, indoor and outdoor areas), a best-fit linear
regression line is drawn and nsed to evaluate m and b. (For the Grand Junc—
tion region, the best-fit values arem = 1.69 and b = 3.45.) The line must
have an acceptable correlation coefficient (r value), be within specified
confidence limits, and have an scceptable standard deviation. FEach regres-
sion line should be re—evaluated as appropriate throughont the life of the
RASA/UMIRA project.

Once n regression line {(equation) has been determined for & region, it
can be used to convert all scintiliometer count rates measured in the region
to exposure rates. These rates can be entered on the field data sheets
{(Radiological Screening Summary and Soil Sample Data Field Form) and the
field map. The sites for which an equation has been determined have the

conversion tables provided in Exhibits 10.1-1A-C.

NOTE: the conversion type must be indicated on page two of the field

data sheet to ensure data reproducibility and report writer imsight,
10.1.6.2 Field Map

The following data must appear highlighted on the field map prior to

reporl initiation:

All exposure rate ranges im pR/h

BHOG and BIG locations and values

. Soil semple locations and identification symbols
Point source locations and exposure rates

Deposit locations and shapes (to scale) with exposure rate ranges

o NY S N O A
. . . .

. Adjacent property address and location number (if a spillover is

present)

Refer to Exhibit 9.5-1, Example of Field Map.
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10.1.6.3 Soil Sample Data

The Team Leader is responsible for completing the #220%,, pCi/g " blanks
on the Soil Sample Data Field Form omce the sawple has been analyzed by
Soils Laboratory personncl. The Sample Coordinator provides Team Leaders
aud the Process Coordinator with 2 weekly orint-ont of sawmples analyzed and
their respective 226R5 copcentrations. The tracking and manper in which
these dats are transferred is at the discretion of the Team Leader. All
previously described pre—report activities must be completed before site

information is sent to the repori writer.

10.1.6.4 Data Avrchival

For sugvey sites within Mess County, only the field msap will be copied
and placed in a sepavate binder by the Team Leader. For 2ll survey sites
outside of Mesa Connty, copies of all field data shests and the field map
will be made and filed in a8 separate binder. The data archival notebooks

#ill be organized by month for easy reference.

10.1.6.5 Field Photography

All respective photographs must be processed, labelled, and archived
before site informationm is seat to the report writer. Refer to Sects. 9.1,
Egquipment Use, and 2.2, Data Recording., for description of labelling and

archiving processes.

Note: For all UMIRA sites except Srand Jumction, Colorado, and
Edgemont, South Dakota, two photographs are (1o sccompany the report and ome
is catalogued. For Grand Junctiom and Edgemont sites, ose photograph accom—
panies the report and two photographs are archived. Photographs shonld be

attached to the properly poritfolio prior to report imitiation.
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1. Exhibit 10.1-1g-c, Conversion Tables for Converting Scintiliometer Read~
ings in cpm to pR/%L
2. Exhibit 10.1-2, Property Field Tracking Form

10.1.8 Revision History

Revision 1 Date: 03/31/86 First Revision

10.2 SOIL SAMPLE PREPARATION

10.2.1 Purpose

The purpose of this procedure is to describe the methods used to

prepare soil samples for analysis of 226Rs concentrationms.

10.2.2 Applicability

This procedure applies to the analysis of soil samples with the sodium

jodide (NaI) well-crystal detector system.

10.2.3 References

1. Sect. 9.2, Data Recording
2., Sect 10.4, Soil Sample Storage

10,2.4 Definitions and Abbreviations

See Section 1.5, Terminology.

10,2.5 BResponsibilities
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10.2.5.1 Sszmple Coordinatiorx

The Sawple Coordimator is responsible for the implewentation of this

procedure.

10.2.5.2 Teszm Mewmber/Ssmple Technician

Team Members designsted as Sawple Techmicisns (by the Smrvey Manager)

are rvesponsible for the preparation of sawples accordimg to this procedure.
10.2.6 Procedursg

A list of the Soil Preparaiion Laboratory eguipment is provided in

Extiibit 10.2-1.

10.2.6.1 Drving the Samples

1. Turn om the ovea to 110° Fahresheit (settinmg ‘6') and allow it to warm
up (Exhibit 10.2-2 displays the ovens ased).

2. Number aluomninum drying pans; pan nunbers run from D060 to 999 and then
report. Assign 8 psn to each sample and record the pan numbers om the
Soil Sample Analysis Form and the pan and sample numbers in the sample
log book. Psn numbers should be systematically assigned in ascending
nuneric order to ssmples.

3. Place samples in the corresponding pans, place the pans in the oven and
sllow to dcy for 12 hours. Samples should always be loaded in the oven
from the top rack dowo and removed from the bottom veck uwpward to
preveat contamination.

4. Inspect the area and oneself for contamination and clean up amd dispose
of any visible comtasmimnstion. Place any excess sample material im tur-
key bags, wmark the bags with the appropriate site code (e.g. 8F for
Grand Junction, RF for Rifle, and so on) and the date: then place it im
s sample cxcess barrel sacoording to the Sample Storage procedure (Seet,
10.4, Scil Sample Storage).

5. Make certain that all data sre recorded on the Soil Sample Analysis Form

and in the sample log book.
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10.2.6.2 Sample Weighing

1,

Turn on the electronic scale zand allow it to warm up for 30 minutes.
When it is warmed up, check its calibration using the 2-kg standard
weight located in drawer 15. Reéord weight, scale, date, and initials
in back of Soil Preparation Book., The Mettler PE 6000 scale used is
shown in Exhibit 10.2-3.

Prepare plastic sample bottles by measuring 2-1/2 in. up from the inside
base and merking 2 line on the outside of each bottle at that level.
Prepare a label for each 1id. Data should include pan number (in the
upper right hand corner), sample ID number, and date bottled. Remove
pans from ovens and place them on the counter to the right of the
exhaust hood. Place lids in the corresponding pans.

Tare a bottle on the scale {(place a bottle on the scale, depress the
tare key, scale should zero).

Place the 1/4 in. classifier on top of the bottle filler located under
the hood. Turn hood fan on., Place tared bottle under filler and pour
sample through. Crush remaining sample in the jaw crusher and mix with
the material in the bottle. Pour entire sample into the drying pan used
to dry the sample. Place bottle under bottle filler and pour through
contents in pan. Fill bottle up to but not over the previdusly marked
line. Tamp bottle on counter to settle sample. Continue filling until
contents have reached lipne. If there is not enough sampie to fill the
bottie up to the marked 1ine, measure the height of the sample and
record that value in the field sheet and log book.

Place bottle on scale and record weight on the field sheet, log book,
and on the label attached to the 1id. Secure lid tightly ontc bottle
and tape the gap between the 1id and the wall of the bottle. Wipe off
bottle and place inm plastic bag. Tie top of bag. ‘

Clean bottle filler and jaw crusher with compressed air between each

sample. Place sample excess in turkey bag and dispose as in Sect.
10.2.6.1,
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8, Place bottle samples in an eapiy cabinet in the Soil Anmalysis Lab.
Frite the date bottled, date due, and the nmomber of samples om the sheet
attached to the door,

8. Clesn sregs under hood and wipe down all counter tops. Check oneself for

visible contaminstion.
10.2.7 Exhibits

1. Exhibit 10.2-1, Soil Preparation
2, Exhibit 10,2-2, Drying Ovens
3. Exhibit 10.2-3, Mettler PE 6000 Electronic Scale

10.2.8 Revision History

Rev. 1 Date: 03/31/86 First Eevision
10.3 SOIL RADIUM CONTENT ANALYSIS

10.3.1 Purpose

Tae purpose of this procedure is to describe the methods used to
analyze soil samples for 2258, concentration and perform guality assurance

cross—checks,

10.3.2 Applicability

This procedure applies to all samples analyzed using the sodium iodide

(Mal) wsll-erystal detector sysiem.

See Sect. 9.1, Eguipment Usage

10.3.4 Definitions snd Abbreviations

10.3.5 Respomsibilities
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10.3.5.1 Sample Coordinator

The Sample Coordinator is responsible for implementing snd performing

thkis procedure.

10.3.5.2 Teeam Member/Sample Technician

The Team Member designated as Sample Techmician (by the Survey Manager)
is responsible for performing this procedure under the guidance of the Sam-

ple Coordinator.

10.3.6.1 Equipment and Apparatus

The soil analysis system consists of:

. NaI(T1) crystsl in lead pig with hydravlic lifting umit
ORTEC model 113 preamplifier

. ORTEC model 490B amplifier

. ND3575 ahalog—digital converter

. ND-66 multi-channel mmnalyzer

1
2
3
4
5. ORTEC model 456 high voltage power supply
6
7. 1IBM portable PC computer

g

. Gemini~-15 printex

There are three each of items 1-4, two of item S, and one each of items
6~8 in the Soils Laboratory used by ORNL/RASA personnel inm support of UMIRA
activities. Exhibit 10.3-4 provides s view of the layout of this egquipment.

The lead pig with hydreulic 1ifting unit is shown in Exbibit¢ 10,3-5,

10.3.6.2 Start-pp and Soil Anslysis Procedures

e See Exhibit 10.3-1, Stari-up and Analysis Procedures
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10.3.6.3 End of Day Proceduxes

1, Make a print-out of all samples analyzed that day and place in the back
of the soil data sheet binder (see Ezhibit 9.3~2, Soil Data Basse Pro-
cedures).

2, Create a "Kuocwledgeman Disk” for inmput into networked computers (sec
Exhibit 9.3-2, Soil Data Basc Procedures).

3. Turn screen down on IBM PC,

10.3.6.4 Soil Sample Analysis OQuality Assuramce

Each month 5% of sll RASA/UMTRA-analyzed soil samples are sent to
either the BFEC Envirommental Laboratory or to the ORNL Anslytical Chemistry
Laboratory for the purpose of cross-checking the ORML/GF Nal well-crystal
system. Those samples are randomly sclected om a daily basis snd placed in
2 separste comtainer. The analyzed sawples selccted for cross-check are
sppropriately noted in the commecats column of the Soil Sample Analysis form,
and the 226Ry concentrstion recorded im the Soil Analysis Laboratory Book
and on the Soil Quality Check form (Exhibit 10.3-3). A copy of the Soil
Quality Check form without the radium concentration recorded is seant alosg
with the cross—check samples to the cross—check laboratory. A sixty-day
turnaronnd of cross—check results is reguired.

Upon receipt of the cross—check sample resnlts, the data are entered
into the Soil Guality Control Database. A hard copy of the data is gen~
erated and placed in the Soil Quality Control Binder. A copy of this
cross—check dats is simulisnecnsly transmitted to the Frocess Coordinator
for analysis and use.

The Sample Coordinator will amalyze the cross—check data to discern
whetbher or not the mean concentyations of the N cross-checked samples is
significantly different (p <0.05) from the mean comcentration originally
detected by the ORML/GF Nal wall-crystal system. A t-test of the means will

be used to wake this determinmation. Individunal sample pairs that differ by
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more than two standard deviations (measurement error) in either direction
will not be incinded in the t—test data. If more than 5% of the total pairs
are excluded, then corrective action will be required. If the t—test indi-
cates that the two sample groups (NaI analysis and cross-check enalysis) are
significantly different, then corrective action will also be required (see
Section 10.3.6.5, below). '

Any soil analysis guality essurance discrepancy will be reported to the
RASA/UMIRA Process Coordinator, Project Manager, and Guality Assurance Coor-

dinator.

10.3.6.5 Sample Analysis Corrective Action

If any set of N randomly chosen cross—check samples fails either the
t~test or the means, or if any subset of 5% of the N samples falls outside
the 95% confidence interval of the measurement errors for both samples, then
corrective action will be required.

Corrective action will be stratified according to increasing difficmlty

to perform as follows:

1. The nonagreeing sample peirs should be re—analyzed by both methods and
the results again compared. If honagreement still exists, proceed to
level two corrective action.

2. Recalibration of the Nal well-crystal should be scheduled and all sample
analysis halted until calibration is completed,

3. Following recalibration of the Nal system, samples analyzed in the
interim period since the cross-checks were originally analyzed will be
re—analyzed.

4., DOE will be informed immediately of sny reports and inclusionfexclusion
recommendations that are affected by re—analyzation. Those recommenda-—

tions will be revised to refiect the re—anslyzed soil resunlts.
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10.3.7 Exhibits

1. Exhibit 10,3-1, Start-wp and Apslysis Procednres

2, Exhibit 10.3-2, Soil Datsbase Procedures

3, PEBxhibit 10.3-3, Soil Quality Check Form

4. Exhibit 10.3-4, Soil Laboratory Equipment

5. Exhibit 10.3-5, Lead Pig with Hlydraulic Lifting Unit

10.3.8 Revision History

Rev., 1 Date: 03/31/86 First Revision

10.4 SOIL SAMPLE STORAGE

10.4.1 FPuxpose

The purpose of this procednre is to deseribe the methods to be used to

store analyzed soil samples and excess sample materials.

10.4.2 Applicability

This procedure appliss to 81l soil samples analyzed using the Nal
well-crystel system in saupport of the UMIEA Project's Inclusion Survey Con—

tractor activitics.

Mone.

10.4.4 Definitions snd Abbrevistions

Sce Sect 1.5, Terwminology.
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10.4.5 Responsjibilities

The Sample Coordinator is responsible for the implementation and per-—

formance of this procedure.

10,4.5.1 Sample Coordinator

The Sample Coordinator is responsible for the implementation and per-—

formance of this procedure.

10.4.5.2 Team Member/Semple Technician

The Team Member designated as Sample Technician (by the Survey Manager)
is responsible for the performance of this procedure under the direction of

the Sample Coordinator.

10.4.6 Procedure

Samples that have been analyzed are stored in 55 gallon drums referred
to as "barrels.” Barrels are numbered in numerically ascepding order. Each
barrel number corresponds to a vicinity property city locationvcode (i.e.
GJ, DU, ED ...). Barrel number assignments are recorded in the Barrel Log
Book and on the reference sheets posted in the Soils Laboratory. Samples
that have been analyzed and axe ready for storage are placed in the
appropriate barrel. When 8 barrel is full it is sealed with the rings and
1ids provided, and BFEC is to be called for removal. An empty barrel
(stored by B.0O.D.) is to be delivered by BFEC and assigned a number and a
corresponding vicinity property city code.

Sample material in excess of that required to fill the pans or botiles
may remain after drying and bottling. Excess sample material is placed in 2

plastic bag, marked with the date and the appropriate city code (e.g. GI for
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Grand Tuunction, Y for Edgemont, etc.) and them placed in the bazrel
assigned Lo sample cxcess. Sample excess barrel numbers are assigued in the

sam¢ manner 25 the vicinity property samples.

10.4.7 Exhibit:

Ien

Nonz.

10.4.8 Revision Histoxy

Bav, 1 Date: 03/31/86 First Revision

10.5 LABELLING OF FIELD DRAYING

10.5.1 Fuypose

The purposc of this procedurc is to establish the gunidelines for manual

and automated methods of labzlling field drawimgs.
10.5.2 Appliesbility

These procedures apply to the labelling of field drawimgs for use im

Inclusion Survey Beports submitted to the DO,

10.5.3 BRBefexences

1. Sect. 7.3, Base Hep Development

2. Segct. 9.4, Measurements in Uncontaminated Aress
3. Sect. 2.5, Deposit Definmition

4. Sgect. 10.1, Team Leader Pre-Report Activities
5. AUTCCAD Usexr Referemce Manuanl
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10.5.4 Definitions and Abbreviations

AUTOCAD. Cbmputer~aided drafting software package for microcomputers, which

allows any hand-drawn graphics to be generated by a computer.
Also, see also Sect. 1.5, Terminology.

i0.5.5 Responsibilities

10.5.5.1 Graphics Coordinator and Team Member

The Graphics Coordinator is responsible for training a Team Member with
oo delegated graphics responsibilities in the proper methods of labelling the
field drawing in accordance with this procedure. The Team Member utilizing
AUTOCAD for field drawing labelling will also provide for datas srchival by

making backup copies of all data onto hard disc and into tape storage.

10.5.5.2 Report Writer

The Report Writer is responsible for making s copy{ies) of the labelled
field drawing(s) for filing in the field drawing archival notebook.

10.5.6 Procedures

10.5.6.1 Manual Method of Labelling Indoor and Outdoor Field Drawings

Qutdoor drawings

Data collected onr outdoor areas are labelled on a PMI contsining only

outdoor information, as shown in Exhibit 10.5-1,
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1. All information needed for labelling will be om the field map given to
the Team Member by the Team Leader (see Section 10.1, Team Leader Pre-
Report Activities).

2. Any crrors (e.g. spelling of the street address) will be corrected.

3., Cut replicas of all contaminated areass shown on the field map from
Chartpask Shading Film. Use different Shading Film demsities to indicate
deposits of varying levels of contamination.

4, Draft gamma exposure ranges and other comments onto stickers (see Label
Types, below).

5. Cut stickers spart and apply to the PMT as indicated om field map.

6. Label the outdoor field drawing as “Figore la’ if an indoor field draw-
ing is also required,

7. If an inked drawing is used as opposed to a PMI, label wsing the same
methods. However, gamma exposure rates and comments may be drawn
directly on the drawing rather than om stickers which are thes applied

to the PMI.
Label types
Refer to Exhibit 10.5-1 for the examples cited below.

1. Uncontaminated range: gamma exposure rates that sre representative of
the normazl values found om uncontaminated portions of the property,
labelled in pR/h (e.g. 11-14 uR/h); see Sect. 9.4, Measurements in
Uncontaminated Areas.

2, Contaminated range: increased gamma exposure rates indicative of the
contaminated regionms are labelled A, B, C, etc. with their correspond-
ing exposnre rates (e.g. A 20-34 pR/h and B 20-27 yR/h). See Sect. 8.3,

Deposit Definitions, for sm explanation of e contaminated region.
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3. High outdoor gamma (HOG): the highest gamma exposure rate found on the
property in a contaminated region, excluding ore samples and point
sources, is labelled as the HOG with its corresponding exposure rate
(e.g. HOG 34 pR/h). This label is omitted if a contaminated region is
not found.

4. Sample location: soil sample locations are indicated by a dot (.) and
are labelled as §1, 82,......8N.

5. Posthole location: postholes taken to investigate the extent of contem—
ination without obtaining a soil sample are represented by a3 dot (.) and
are labelled as PH1, PH2,....,.PHN.

6. Ore sample/point source: increased gamma exposure rates resulting from
an ore sample or point source are represented:by an asterisk (*), iden~
tified as ore or point source, and labelled with the appropriate gamma
exposure rate in uR/h (e.g. ®ore 172 puR/h ~ not shown in Exhibit 10.§5~-
1).

7. Spillover: a deposit that extends onto more than one property is indi-
cated as "spillover” with a comment containing the adjoining property
address and location number if available (e.g. spillover to 123 Main
Street, GJ00000 - not shown in Exhibit 10.5-1).

8. Unsurveyed area: areas that are not surveyed because an inclusion
recommendation could be made without the additional information must be
indicated on the PMT with comment or explenation.

9. Miscellaneous: several comments may be added to further identify the
area and/or conditions {e.g. 15-19 uR/h on concrete curbs and 20-27

yR/h on contact with foundation).

Indoor drawings

Methods

NOTE: Data collected on indoor areas are labelled onto a drawing con—

taining only indoor information, as shown in Exhibit 10,5-2,
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1. Make s final indoor drawing by adding the interior floor plan of the
structure 1o scale, provided by the Team Leader. TIdentify rooms as
necessary and include the address, location number, scale, end north
aTTOW.

2. Indoor drswings sre reguired omnly when incrcased indoor gamma exposure
rates are found. All fimal indoor drawings are labelled as "Figure 1b."

3. Repeat steps 3-5 and 7 of Methods, above.

Label Types
NOTE: see Exhibit 10.5-2 for the examples cited below.

1. Uncontaminated range: gamma exposure rates representative of normal
values are lsbelled in pR/h in ecach representative arca.

2, Contaminated ranmge: incrcased gamma cxposure rates are labelled in pR/h
for each deposit found in the structore, and each deposit is represcnted
by a nomber (e.g. #1, 17-27 pR/h).

3. High indoor gamma (HIG): the highest indoor gamma ¢xposure rate is
indicated by HIG and the exposure rate im pR/h (e.g. HIG 37 pR/k).

4. Ore sample/point source: imcreased gamma exposure rates resulting from
an ore sample or a poimt sonrce are located with anm astexisk (*), iden-
tified as ore or point source, &nd labelled with the appropriats gamma

exposnre rate in pR/h (e.g. ®ore 172 pR/h, not shown in exhibit 10.5-2),

U
s

Miscellaneous: several comments may be added to further identify the

ares and/or comditions (e.g. 15-20 uR/h om all interior walls).
Labelling cguipment

Equipment used for labelling field drawings include several standard

drafting utensils. Necessary items are a drafting board, technical
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reservolir pens size 00 and 3, template size 100, scribe, several gradients
of Chartpak Shading Film ranging in demsity from 20% to 30%, and some form

of white or clear stickers that can be drawn on and then spplied to the PMT.

Note: %knowledge of drafting equipment and its use is assumed of the

Team Member with delegated graphics tesponsibilities.

10.5.6.2 Automated Method of Labelling Indoor and Outdoor Field Drawings

Training (methods)

AUTOCAD training comsists of a three day course conducted by the Graph-
ics Coordinator or his designee. The syllabus is provided in Exhibit 10.5-
3, AUTOCAD Training Course. All oral/written instruction is supported by

thke use of an IBM AT microcomputer for bands—on application of principles.

Labelling of indoor and coutdoor field drawings

Refer to Label Types, Sect. 10.5.6.1, Manual Method of Labelling Indoor
and Cutdoor Field Drawings, ms the same conventions are observed for label-

ling contaminated and uncontamineated regions, HIG, BOG, point sources, etc.

Equipment, apparatus, and supplies

The AUTOCAD system will consist of the following:

IBM AT microcomputer, minimum 640K RAM

Tecmar color graphics beoard

AST advantage board with 128K RAM

Crchard PC net adaptor card
IBM serial parallel adaptor card

Gould colorwriter 6320 plotter with rollfeed attachments

Hitachi Tiger tablet with 12 button mouse and/or Logitech R-7 mouse

G =3 N W P N e
-

Amdek 710 color monitor.
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10.5.6.3 Dats Archival

Masmnal method

Upon completion of labelling of outdoor and ipdoor field drawiamgs and
subseguent review, the Altermate Team Review Person will make copies to be

filed in the field drawing archive unotebook.

Avtomsted method

Upon completion of labelling of outdoor amd indoor field drawings, the
Team Member performing the graphics will backup the data outo a hard disc.
In gddition, a backup copy of the dats will be put into tape storage mpon
completion of all ISC activities for the repori. The Alternate Team Review
Person will make hard copies to be filed in the field drawing archive note-

book.

10.5.6.4 Property Field Tracking Sheet

The person performing the labelling of the field drawing (marual or
antomated) will initial and date the property file tracking sheet in the

appropriate space.
10.5.7 Exhibits

1. Exhibit 10.5-1, Ezample of Outdoor Field Drawing
2. Exhibit 10.5-2, Example of Indoor Field Drawing
3. Exhibit 10,.5-3, AUTOCAD Training Course

10.5.8 HKevisiom Histoxy

Rev. 1 Date: 03/31/86 First Revision
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10.6 REPORT DRAFTING
10.6.1 Purpose

The purpose of this procedure is to provide guidance for writing Inclu-

sion Survey Reports.

10.6.2 Applicsbility

All Inclusion Survey Rports written for RASA/UMIRA will follow this

procedure and its references.

10.6.3 References

. Sect. 7.1.6.4, Types of Properties

1

2. Sect. 10,1, Team Leader Pre-report Activities

3. VPHIM

4. EPA Standards for Remedisl Action at Inactive Uranium Mill Processing
Sites, Federal Register, Code of Federal Regulations, Sect. 40, Part
192, VWednesday, Jenuary 5, 1983,

5. State Background Radiastion Levels: Resunlts of Measurements Taken During

1975-1979, T. E. Myrick, B. A. Berven, and F. F. Haywood.

106.6.4 Definitions and Abbrevistions

AREA-WEIGHTED AVFRAGE. A calculated value that averages a field measurement

over a specified ares.
Also see Sect. 1.5, Terminology.

10.6.5 Responsibilities

A1l RASA/UMIRA personnel responsible for authoring Inclusion Survey

Reports will comply with this procednre.
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10.6.6 Procedure

Once the Team Leader’'s pre—report activities sre complete, the Team
Leader affixes a blue dot label onm the fromt of the folder and gives the
complete property portfolio to s designated Report Writer. Normally, the

Report ¥riter is a Team Member who participated in the radinlogical survey.

Pertinent imclumsion/exclusion recommendation calculations must be per-—
formed by the Report Writer prior to completion of the report skeletom. The
calculations performed shall be recorded and attached to the field data
sheets prior to submittal of the report for typing and review. The format
of the calculations record is provided in the Gawmme Analysis Workshkeet and

Soil Analysis Worksheet.
The follewing calculations may be performed:

1. Areas sre converted from feat to square meters by the following egua-

tiom:
y = (f1 x €2) (.0929)
where
y = area in [m2]
f1 = surface measurement in [feet] of deposit

f2 = surface measnrement in [feet] of deposit

.0929 = conversion factor in m2/feet?
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The total area (m? of the site surveyed must be calculated in additiom
to areas of deposit. Normally, this total value is computed from meas-
urements scaled from the field map.

2. Outdoor areca-weighted elevated exposure rate values are calculated as
follows:

Mos

Gaw = i=1 . G Ag

100
where

) GA¥ = the area-weighted exposure rate is [uR/h]
7 G; = net average exposure rate in [uR/h] (6j = GGross -
Gbackground)

Ai = area of region involved in m2 and must ¢ 100 m?

Gbkgd (background exposure rate) is taken to be the mode average
exposure rate measﬁred in the field on a site-by-—site
basis. This rate is synonymous with the “representative”
exposure rate. If a site contains no background exposure
rates, a regional average is used in the calculation. A
regional background is calculated by averaging a random
sample of measured background exposure rates from a region.
A chi-square distribution must be performed to insure
normal distribution of data (random sampling) within

specified confidence limits.

An inclusion/exclusion recommendation decision for regions of ountdoor
contamination is made by comparing the calculated area-weighted exposure
rate to the inclusion guidelinme of 25 pR/h above background sveraged

over 100 m?2 (see reference 2, VPMIM),




MARTIN MARIETTA RASA/UMIRA Sect. 10 Rev. 1

ENEEGY SYSTEMS, INC, PRGCEDURES MAND AL
Ok Ridge National Date:_03/31/86
Laboratory Radiological Survey
Health ¢ Safety Activities Page 24 of 86

Rescarch Division

SUBTECT: POST-INCLUSION SURVEY ACTIVITIES

Note: This calculation is to be used only for deposits less than 100
w? and in the sbsence of measured field mode averages. The Team Leander
is reguired to record exposure rate averages for respective deposits on
the field data sheets. This field exposure rate average is an accepted
area—weighted average for deposits deewmed includable (and/or greater
thar 100 m?) in the field by the Team Leader., Tt is recommended that
the folliowing ares-weighted 225py concentration be calculated and com-
parsd to respective inclusion criteria before the arca-weighted exposure
rate value is uwsed for inclusion/exclusion recommeudation, as the out-
door gamma criterion is actually only & guideline amd the Ea-im—soil is
sn actual EPA standard.

Field average elevated exposure rates for indoors and outdoors should be
noted on the field dats sheets by Team l.eader. 1In the absence of this

average, a median average is calculated by the following equation:

Gay = (G1 + Gy)
2

where

GAV = gverage scintillometer measurement im [kepm]
G1 = low value of scintillometer measurement range in [kcpm]
Gp = high value of scintillometer messurement range in [kcpml

Gutdoor ares-weighted 226R, valmes are calculated as follows:

o

Z.

Caw = i=1 CjiA;D;

e o s

(100) (.15)
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where

CAW = area-weighted 226Ra concentratiom in [pCi/g]

Ci = net 226Ra concentration in pCifg (C3 = [analysis ~
background])

A; = area of region that sample represents in m2 and must
be less than 100 m2

Dj = thickness of sample in [m]

100 = threshold area in [w?], and

0.15 = layer of thickness

Note: The resulting 226Ra concentration should be rounded to two signi-—
ficant digits for reporting purposes.

Cphkgd (regiomnal background 226Ra concentration in pCi/g) is taken from

Reference 4, State Background Radiation Levels: Results of Measurements

Taken During 1975-1979.

Vhere average background 226Ry concentrations were calculated on 2
state-by—state basis (i.e. the average 226Ry comcentration calculated
for Colorado is 1.4 pCi/g). An inclusion/exclusion recommendation deci-
sion is made by compering the calculsted area-weighted 226Rs concentra-~
tion to the inclusion criterion of 5 pCi/g (surface) or 15 pCi/g (sub-

surface), averaged over a 100 m? area (see Reference 2, VPMIM).

Note: The writer must be aware of the exclusion/inclusion blanks marked
by the Team Leader in the field on the field data sheets (Sect. 9.2,
Data Recording). Every effort must be made by the writer to comply to
the Team Leader’'s cogitated field recommendation. If the recommendation

must be changed, the Team leader must be be notified. The manner of
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notification is at the discretion of the Report Writer, however, the
Team Leader will become aware of the change during the review process,
If the field investigation demonstrates that mill tailings underlie a
concrete slab or asphalt covering, the "shielding effect” cam be applied
to the aversge exposure rate and them compsred to inclusion/ezclusion
guidelines for recommendation. This is done by doubling the average
esposure rate measuvrement. This calculation does not apply to mill
tailings spparent within the concrete, or to indoor structures composed
of or containing concrete.
Background (uR/h) + one standard devistion is computed by multiplying
the average background exposure rate by the accepted 30% standard devia-
tion (also known as one sigma) and then adding the result to the back-

ground valme as follows:

Bgp = [(Bay) (.300] + Bay,

where

it

Bgp = background exposure rate im [pR/h] plus one standard

deviation

{

BAp = average background exposmre rate in [pR/hl].

A stzsudard deviation is not calcalated on s site-by-site basis; 30% is
normal ly used at 2ll sites,

Historical data may be used if necessary to help make a recommendation
decision, but mmst be properly referemced in the "Significance of Fimd-

ings. "
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10.

i1.

Discrete deposits can be considered as ome only if a 17 ft x 40 ft (21
m2) rectangle (size of average trailer honse) can reasonably and suffi-
ciently cover the deposits for the most part. This is known as the
“trailer~house rule. ” The "“trailer-house rule” is intended for use with
small discrete deposits whose contaminated areas are not sufficient
(when considered separately) to qualify as includable under present
guidelines, but may qualify as a single includable deposit when grouped
together with other closely related contaminated regions within approxi-
mately 100 m2 grea. The actual dimensions of the "trailer—house rule”
may be modified slightly, within reasonable limits (i.e. 10% either
direction), to account for irregular deposits. However, the rectangle
cannot pass throughka permanent structure (e.g. connecting deposits on
either side of a house). See Exhibit 10.6-1, "Trailer-House Rule, ” for
estimation of earea contaminated.

An exclusion recommendation regquires that two of the three standards set
cot in the Federal Register (Reference 3) be satisfied. Only one said
standard need be satisfied for an inclusion recommendation.

Normally, no average exposure rate calculations need be performed for
indoor deposits of contamination as the field aversge is compared to the
indoor inclusion criterion for determination of the recommendation deci-
sion (see Reference 2, VPMIM). If the deposit is such that area-—

weighted averages need to be calculated, the following applies:
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n
b
x = i=n GiAi

9.3
where
X = ares—weighted gammas exposure rate in [pR/}K]
Gj = net gamma exposure rate in [pR/h)
Ay = area of deposit in [m?]

9.3 = area of "average” indoor room (10’ x 107) in [m2].
12, The met indoor gamma exposure rate is calculated as follows:

Gi = GGross — GBkgd
where
€j = net gamma exposvre rate in [pR/h]
GGross = ficld measured gamma exposure rate in [pk/hl

GBkgd = background gamma exposure rate in [uR/h]

NCTE: See calcnlation 2 of this procedure for background gamma sXposure
rate explanation.

13. 1If the calculated indoor arca-weighted average yields am exposure rate
which lies between background (pR/h) plus one standard devistiom and 20
tR/h above backgronnd when averaged over a room, extended (radon) meas—
urements must be made before = property can be imcluded on indoor stau—
dards. However, the umse of historical BDC dats may zlleviate the need

for ISC extended measurements,
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The Writer should complete the report skeletonm and accompanying sheets
gs much as possible and then submit the file to the Technical Assistant
for a review of the deta, The file is then given to the Document Con-
trol Department for retention until the radon sampling can be scheduled
and the report subseguently completed.

14. In certain instances, the radiological results may indicate that an

inclusion recommendation be given but that such may be inappropriste:

examples of such instances follow:

a. Remediation may result in higher health risk to workers or the pub-
lie.

. b. Harm to enviromment ontweighs potential health benefits to persons
living near the site.

c. Cost of remediation outweighs the lowsg—term benefits due to current
and anticipated future mse of site {e.g. tailings umder roads, side~
walks, or site is unoccupied (railroad crossing, vacant lot, etc.).

d. No known remedial action.

e. Radionuclides other thanm 2206Rs and its decay prodncts ere present.
See the Federal Register, Section 192.21, "Criteria for Applying

Supplemental Standards, ” Reference 3.

15, IJf any of the above situations exists, a recommendation for "Supplemen-
tal Standsrds” may be made. If effect, this suggests that DOE give
further consideration before including the property and invoking RAC
participation. When recommending such, the underlying reason does not
have to be given; merely state that supplemental standards are suggested
in the "Significance of Findings” end "Recommendation” sections of the
report skeleton, in the DOE cover letter of récommendation, and in the

summary evaluation sheets. Explanation of these forms follows.
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10.6.6.2 Report Skeleton

Once the necessary calculations have been performed and recorded, the

report skeletonm (Exhibit 10.6-2) is completed by the Writer as follows:

1. 7The site location number must sppeer in the uwpper right-hand cormer of
each page of the report in the space provided.

2. Cover page

Pertinent information is taken from Page 1 (Survey Site Information) of
the field dats sheets (Exhibit 9.2-1) and the appropriate entries are
made.

3. Introduction

This section of the report explains the purpose of the survey, when and
by whom it was conducted, the classification of the property, and
methods by which it was conducted. The "swnrvdate” must be replaced by
the date of radiologicel survey by the ISU. The type of comversionm
(data comversion of gamma scintillator measurements (kepm) to exposure
rates (uR/h) method used is imserted as is appropriate.

A, Sigaificance of Findings

The main purpcese of the Significance of Findings is to describe idiosyn-
crasies not found in the tables. The Writer should provide s brief dis~
cnss of radiological results found on the respective site, both indoors
and outdoors. Also stated are the inclusion/exclusion criteria msed as
the basis for the recommendation. 1Tt is suggested that the calculated
area-weighted average be stated to support the discmssion. The last
sentence shall contain the site locatiom number amnd recommendation for
inclusion or exclusion by UMIRAP, The exact verbisge is left to the

discretion of the iadividuval aunthor.
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5. Recommendation

This section of the report simply states the recommendation and the
basis of such. After "Recommended for: " only the applicable ome of two
words shall appear "inclusion” or "exclusion.” The "basis” section
shall stete slmost verbatim the applicable criteria that the site do/do
not exceed (Reference 3).

6., Table 1. Location Information

The applicable information is taken from Page 1 of the Field Data Sheets

and entries sre made appropriately. The phone number shall include the
"""" area code, and the zip code of the sddress (if available) should be pro-
vided. All structures present on the respective site need to be ade-
quately described.

7. Table 2. Radiological Screening Survey Results

The applicable radiological survey informationm is completed in this sec—
tion. A separate Table 2 will be completed for indoor and outdoor
screening data. In addition, a separate Table 2 (Indoor) will be filled
out for emch structure surveyed. A high outdoor gamma (HOG) and high
indoor gamma (HIG) must be provided in every report. A point source
capnot be a HOG. The categories may be adapted (within reason) for word
processing to fit the respective site (i.e. if exposvre rates other than
megsured background are present on a site but are known not to be asso-
cisted with mill tailings, the word "contamiﬁated" may be deleted from

the fourth category - “exposure rate range in contaminated regiomns®).
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Table 3. Extended Survey Results

The applicable radiological survey information is provided in this sec—
tion. The catgzgories in either the Outdoor or Indoor portioms of this
section may be adapted (withim remson) for word processing to fit the
respective site. The formula(s) used to calculate the ares~weighted
averages must appear in the spsce provided at the bottom of the page.

Captions of Figaures

"Fig. 1." is the site location map. The caption shall include the loca~-
tioo number and complete address. If an indoor map is reguired, there
shall be s “Fig, 1a*” (outdoor) amnd a "Fig. 1b"” (indoor), both bearing an
appropriate caption., Figs. 2 through 5 are the property photographs and
skall be labelled with the site location and descriptiom (direction) of
the view shown in the photograph. This information is takem from Page 1
(Survey Site Information) of field data sheets. The number of the {ig-
ure is writtew on the back of the respective photograph, but the photo-

graph is not sffixed to the page by the writer.

10.6.6.3 Letter of Recommendation (Exhibit 310.6-2)

The final typed copy of this letter is the officisl notification to DOE

indiceting the ISC recommendsation decision. Appropriate categorics must be

checked and site ioformation at the bottom of the page sompleted by the

Report Writer. The Writer may complete this form in pencil. The gvaluation

basis sball refliect the measnrements takenm im the field. The recommendation

basis shall reflect the laws set out in the Federal Register (Reference 3).

Since the outdoor screeming criteria is 2 gnideline msed to approximate

226ps concentration im soil, the appropriate Ra~in—s0il box shall be checked

wher "outdoor screcning measurement” is the recommendation basis. This

letter is addressed to Merle Crew for Grand Jumction, CO, and Edgemont, SD

Inclusion Survey Reperts., It is sddressed to John Themelis for all other

UHIRAP site reports.



MARTIN MARIETTA
ENERGY SYSTEMS, INC.
Oak Ridge National

RASA/UMIRA
PROCEDURES MANUAL

Sect,. 10 Rev., 1

Date: 03/31/86

Laboratory

Radiological Survey
Health ¢ Safety '

Activities Page _33 of __86

Research Division

SUBJECT: POST-INCLUSION SURVEY ACTIVITIES

10.6.6.4 VP Summarv Evalustion and Recommendation (Exhibit 10.6-4)

These sheets are another means by which information regarding the
radiological survey and ISC recommendation is exchanged between the ISC and
DOE. Concurrence by both parties in all categories precedes RAC involve-
ment., The first three pages are appropristely completed by the Report
Writer as a representative of the ISC, The final page is completed by @
designated DOE representative. For Grand Junction, €0 and Edgemont, SD,
VPs, the DOE representative is Larry Ball. For all other UMIRAP sites, Mary
White is the DOE representative. The appropriate summary evsluvation must be
nsed, since the copy completed by the Report Writer is the final copy for-
warded to the DOE representative. All sheets (pertinent to ISC) shall be
completed in permanent, black ink and as nestly as possible., If an error is
made, the form must be redone (no white-out). If a “yes” box is checked for
either 226Ra concentration categories, 8 “yes” must also appesr in the

"total activity” box.

10.6.6.5 VPDMS (Vicinity Property Data Management System) Form

This form (Exhibit 10.6-3) is used for data entry at at the UMIRA Pro-
ject Office by the TAC and is to be filled out by the Report Writer and
placed in the location folder. The following fields need to be completed
according 1o the code sheet (Exhibit 10.6-5),

DMS1 Code Types

Field Field Name

~Table 1: Site location number
~Table 2: Site classification
-3 : Date consent form sent, taken from property file tracking

form
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DMSI Code Types (Contimned)

ield Field Name

-9 : Tsilings location from Table 4 of code sheet

0 = No Tailings——definition implieit

1 = Tailings Under~—implies structursl involvement and/or
tailings directly associated with the
structure only

2 = Tailings Away-——implies contamination not associsted
with the strmcture

3 = Tailings Upder and Away--combination of '1’ amd ‘2’

4 = Possible structural involvement-—implies probable or
suspeeted structural imvolvement aad/or
tailings associated with the struciure

5 = Possible npeighboring lot contamination—implies
‘spillover’ deposit suspected

6 = Unknown Tailings——~definition inplicit

'Structure’ refers to habitable or poteantially habitsble
structures only (mot sidewalk)
-17 : HIG reasdiasg socurce from Table 6§ of code shect: and "I17 is

always recorded in the blank (if any structure surveyed)

-18 : HOG reading source; an "1I” i3 always recorded in the
blank

-19 : RDC reading sounrce (if applicable)

~20 : RDC measurement type from Table 7 of code shect

(if applicable)

DMSi ~ Sarvey Resnlts

-1 : Tunitisl BIG (piR/h); the BEIG valne is zecorded
(if applicable)

-3 : Imitial HOG (uR/h): the HOG valwe is recorded

—4 : Initial BDC readimg (WL}, if spplicable
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DMS1 - Property Schedule "A"

-3 : Actual date consent form received; teken from property
file tracking form

-5 "t Actrval DOE inclusion sﬁrvey date; the radiological
survey date is recorded

-6 : Type of inclusion survey, taken from Table 8 of code

sheet; an "E” is always recorded

DMSS ~ Owner/Tenant Information

—~ Appropriste information is taken from Table 1 of the ISC report
and recorded. Two separate sheets must be completed if the
respective location has both owner and tenant (one with owner
information and one with tenant information). Sections DMS1 -
Code Types, DMS1 -~ Survey Results, and DMS2 - Property Schedule

A" may be deleted from the second sheet.

Note: If the Report Writer cannot formulate an answer to complete any of
the required fields, an “X"” must be clearly marked in the blank. This indi-
cates that all blanks have been considered and aids in the report fimal

review process.

10.6.6.7 1ISC Condensed Exclusion Report

Frequently, the properties that do not appear on the UMIRAP designation
list are investigated as a result of a DOE-solicited advértising campaign.
These properties rarely exhibit evidence of a residual radiation contsmizr-—
tion. Because of this lack of contamination and related reasons, an ISC
Condensed Exclusion Report has been developed ss a time-saving device for
use with those properties,

As Exhibit 10.6-6 indicates, the report provides for the reporting of
pertinent radiclogical datas and the ISC exclusion recommendation. The
Report Writer will still need to complete the VPDMS form, summary evaluvation

sheets, and provide a PMT and photograph(s).
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10.6.6.8 Repoxrt Completion

Once the report skeletom has been completed by the Writer, it is placed
in the respective location folder. A copy of the completed PMI is made 2ud
put in the PMT archive notebook. The RBeport Writer'’s imitials and the date
the draft was completed are indicated on the sppropriate line of the pro-
perty file tracking form (see Exhibit 10.1-2). The location folder, com—
plete with all dats and completed report skeletom, is submitted for typiung.

The Writer should be sure a green dot is affixed on the folder front also.

10.6.7 Exhibits

Fxhibit 10.6-1, "Trailer Homse Rule”

Exhibit 10.6~2, Report Skeleton

. Bzhibit 10.6-3, Lettexr of Recommendation

Exhibit 10.6~4, VP Summary Evaluation and Recommendation
Exhibit 10,6-5, Code Sheet

. Exhibit 10.6-6, ISC Condensed Exclusion Report

A WU A W N

10.6.8 Revision History

Rev. 1 Date: 03/31/86 First Revision
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10.7 REPORT REVIEW

10.7.1 Purpose

The purpose of this procedure is to provide guidance for the review of

Inclusion Survey Reports.

10.7.2 Applicsability

A1l RASA/UMIRA personnel reviewing Inclusion Survey Reports shall fol-

low this procedure and its references.

10.7.3 References

1. Sect. 10.5, Labelling of Field Drawing
2, Sect. 10.6, Report Drafting

10,7.4 Definitions and Abbreviations

See Sect. 1.5, Terminology.

10.7.5 Responsibility

10.7.5.1 Team Leader

The Team Leader is responsible for the “initial review” of Inclusicn

Survey Reports.
10.7.5.2 Team Members

Team members are responsible for activities included in the final

review of ISC reports - coined '"Final Review. "
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10.7.5.3 Process Coordinator

All Inclusion Suxvey Reports will go through s cursory check by the

Process Coordinstor or designee before being submitted for fimal typing.

10.7.6 Procedure

The ISC report review process includes two major types of reviews: imi-

tial "Tesm Leader” reviews and finsl reviews.

10.7.6.1 Initial “Team Legder” Review

After the draft has been typed, the report and its property portfolio
are forwarded to the Team Lesder who conducted the radiological snrvey of

the site. The following items are included inm the Team Leader rxeview:

1., Introdmection: the conversion formmla is checked to emsure correct usage
and results,

2. Significance of Findings: the verbiage is checked for correctmess and
completeness, assumptions, inferences, recommendations, and interpreta-
tions are checked for conformity.

3. Recommendation: the recowmendation is checked for comsistency amnd veri-
fied. 1If the report recommendation is differemt from the Team Leader's
original recommendation, a consultation with the Report Writer occurs to
ensure that correct interpretations were made by the Report Writer.

4, All cslculations are checked.

5. A gemeral overview for report completeness is made and anmy omissions
snd/or incorrect data noted.

&, VWhen the Team Leader’'s review is complete, the Team Leader imitials and
dates the appropriate space on the property file trackimg form, amd then
forwards the report and portfolio to a team that was not present at the
time of the radiological survey. This team is able to provide am objec~—

tive final review,
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are

The

A1l field personnel (Team Leaders, Team Members, and their supervisors)
qualified to perform finel reviews and shall perform them as reguoested.

final review includes checks for correctness, consistency, and complete-

ness of several items:

Report, Letter of Recommendation, VP Summaxy Evaluation and Recommendation,

and VPDMS Form
1. Site location number on all appropriate pages
2. S8ite address on ell appropriate pages
3. Team Leader name on' cover page
4. Report date on cover page
5. Radiclogical survey date on all appropriate pages
6. Inclusion/exclusion recommendation on all appropriaste pages
7. Owner information on all appropriate pages
8. Property structure descriptions on field data sheets
8, All outdoor exposure rates and areas on all appropriate pages
18. All indoor exposure rates and areas on all appropriate pages
11. All extended measurements and corresponding regions or all appropriate
pages
12. Figure captions and number of figures with respective data on field data
sheets
13, Appropriate consent form dates on VPDMS form
14, Verification of greater than (>) and less than () signs on all
eppropriate pages
6.2.2 Final Outdoor Field Map
1. Exposure rate ranges with report and draft field map
2, Size, shape, and location of contaminated (shaded) deposits with draft

field map
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. Sample locations and labels with draft field map and report

3

4., HOG with draft field map and report

5. Indoor regions are pot labelled on final outdoor map
6

. Spillover deposits and point sources with draft field map and report

Final Indooxr Field Map (PHT)

If indoor floor plan is required (Sect. 10.5, Labelling of Field Draw-

ing), evaluate presence of:

1. Exposure rate ranges with report and draft field map

2. Size, shape, and location of contaminated (shaded) deposits with draft
map

3. Sawple locations and labels with draft field map and report

4, HIG with draft field wmap and report

5. Outdoor regions are not labelled on finel indoor map

Oace the final review is complete, the final reviewer intitials amnd
dates the property file tracking sheet in appropriate spaces. The report
and it portfolio, forms, and letters are submitted to the Report Typist for

finel processing.
10,7,7 Exhibits

Nomne.

10.7.8 Review History

Rev., 1 Date: 03/31/86 First Revision
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10.8 FILE TRANSMITTAL

10.8.1 Purpose

The purpose of this procedure is to provide guidelines for the

transmittal of “the official locastion folders” to the DOE,

10.8.2 Applicability

This procedure applies to all (property—file) transmittal by RASA/UMIRA
personnel in support of UMIRA Project Inclusion Survey Contractor activi-

ties.
1. Sect. 10.6, Report Drafting
Also see Sect. 1.5, Terminology.

10.8.4 Definitions and Abbreviations

OFFICIAL LOCATION FOLDER. Property portfolio containing all DOE requested

data for a specific vicinity property
Also see Sect. 1.5, Terminology.

10.8.5 Responsibilities

10.8.5.1 UMIRA Project Manager or Designee

The UMIRA Project Manager or his designee has the overall responsibil-
ity for ensuring the adequacy of the data usesd as the basis for
inclusion/exclusion recommendations and is responsible for signing transmit—
tal cover letters and Vicinity Property Summary Evaluation and Recommenda-

tion forms.
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10.8.5.2 Suorvey Mansger

The Survey Mamager shares signature anthority with the Project Mamager,
provides interface with the DOE., and is responsible for providing control of

the guality of the file contents,

10.8.5.3 Computer System Manager

The Computer System Manager is responsible for recording the ISC recom—
mendations in the database and trensmitting the VPDMS Input Form to the TAC
by the 25th of each wonth.

10.8.5.4 Process Coordinstor

The Process Coordinstor is responsible for emsuring the completeness of

files that sre to be trsmsmiited to the DOE.

10.8.5.5 Report Tvpists

The Beport Typists are responsible for preparing the files for
transmittal after affiximg a purple dot om the file folder and dating and

initialing the appropriate space on the property file tracking sheet.

10.8.5.6 Document Control

The Document Control Department is responsible for maintaining all ISC

property files.
10.8.6 Proceduse

Recommendations and the corresponding property files for vicinity pro-
perties in Grand JYunction and Edgemont are transmitted to the inclusion
authority at the GIJPO. Recommendations and the corxesponding property files
for vicinity properties at sll other UMIRA Project sites are tranmsmitted to
the inclusion aunthority at the UMTRA Project Office in Albuguerque. Copies
of the recommendation letters, without attachments, are sent to the

appropriate RAC,
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10.8.6.1 File Transmittal for Properties Surveyed by the ISC

After the UMIRA Project Manager or his designee has signed the recom-
mendation letter and summary evaluation form for a given property, the fol-

lowing information is transmitted to the DOE.

1, Cover letter summarizing the recommendation and the survey procedures
that were used.
Vicinity Property Summary Evaluation and Recommendation form.
Two copies of the finished inclusion survey report.

. Original color photographs copied in the report.

2
3
4
5. Scale drawing of the property (PMY),
6. Original signed access consent form.
7. Complete historical data file.

8

. Field map with raw and converted data.

All of these items are placed in & manila folder stamped "“Officieal

L

Location Folder. This folder is transmitted to the sppropriate inclusion
authority, and a copy of all transmitted materials is retained in the origi-
nal property file by the ISC.

The Computer System Depariment enters the ISC inclusion/exclusion
recommendation in the detabase and transmits the VPDMS form (Sect. 10.6,

Report Drafting) to the TAC by the 25th of each month,

10.8.6.2 Transmittal of Grand Junction Dovetail Files

The ISC has engaged ARIX Bs subcontractor to conduct inclusion surveys
or to supply existing radiological deta for Grand Junction dovetail proper-
ties. The ISC reviews these dats and makes an inclusion/exclusion recommen-—
dation to the DOE without collecting further data. For these properties,
the following information is transmitted to the inclusion authority at the
GIPO.
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Cover letter summarizing the recommendation.
Vicinity Property Summary Bvaluation snd Recommendation form.

Complete file of all available data for the property.

& w N =

Original signed access consent form.

All of these items are placed in a manila folder stamped "Official
Locstion Folder” and forwarded to the DOE. A hard copy of all trsmsmitted

material is retsined im the original property file by the ISC.

10.8.6.3 Transmittal of Other Property Files

Occasionally, the DOE requests the ISC to review the available data for
selected properties and make an inclusion/exclusion recommendation on that
basis. In these circumstances, the following information is transmitted to

the DOE.

1. Cover letter summarizing the pertinent data and the recommendation.

2, Complete file of all avasilable data for the property.

These items are placed im a manila folder stamped “Official Location Folder”
and are transmitted to the appropriate inclusion suwthority. A hard copy of
all transmitted materisl is reteined im the original property file by the

ISC,

10.8.7 Exhibits

None.

10.8.8 Revision History

Bev., 1 Date: 03/31/86 First Revision
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10.9 DOE ACTION AND DATA ARCHIVAL

10.2.1 Purpose

The purpose of this procedure is to provide guidelines for ISC response
to DOE actions regarding inclusion/exclusion recommendations. It also pro-

vides guidelines for the archiving and storage of'propetty data.

10.9.2 Applicability

This procedure applies to 3ll dats and files pertaining to sll proper-
ties for which the UMIRA Project Inclusion Survey Contractor makes

inclusion/exclusion recommendations.

None.

10.9.4 Definitions and Abbreviations

See Sect. 1.5, Terminology.

10.9.5 Responsibilities

10.9.5.1 Process Coordinator and/or Technical Assistant

The Process Coordinator and/or Technical Assistant provide the inter—
face with the DOE for all property files that are returned for modifica-
tions, and is responsible for assigning property files that require modifi-
cation to Report Writers. In addition, the Process Coordinstor is responsi-—
ble for tracking the progress of the files during their modification, and
reporting this progress to the RASA/UMIRA Project Manager and Quality

Assurance Coordinator on a monthly basis.

10.9.5.2 Report ¥Writer

The Beport Writer who anthored the report is responsible for modifying

the property file Bs reguested.
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10.9,5.3 Recport Typists

The Beports Typists are responsible for preparing modified property

files to transmittal and archiving of hard data.

10.9,5.4 Computer System Mansger

The Computer System Manager is responsible for recording DOE

inclusion/exclusion decisions into the dstabase.
10.9.6 Procedure

10,.9.6.1 Recommendation Follow-up

The DOE inclusion avthority may not comncur with the ISC’s recommenda-
tion, may require further information to make am inclusion/exclusion deci-
sion, or may rvequire modifications to the Inclusion Survey Report. When
this occurs, the Imclusion Officer is to write appropriate commenits on the
Vicinity Property Susmwsry Fvglustion and Recommendation form and returm the
entire offical location folder to the ISC's Survey Manager.

The Suxvey Manager will contact the Inclusion Officer if further cla-
rification is required. If possible, the Survey Mamnager will satisfy the
Inclusion Officer’'s regnirements. If not, the file is givem to the Process
Coordinator, who will assign the file to the same Team Leader who conducted
the survey. The Team lLeader will make the reguested revision, enter the
appropriate motations on the property file trackimg sheet, and return the
file to the Process Coordinator, who will arrange for the re-transmittal of
the property file to the DDE,

If no sdditional field work is required to revise the files, folders
will be resubmitied to the DOE within one month of their returm to the ISC.
Folders for Grand Jumction locations requiring additional field work will be
returned to the DOE within two months. Remote locations reguiring addi-

tional field work will be scheduled in accordance with other field work
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requirements and will be revised as guickly as possible. The exception teo
these schedules will be those properties requiring BRDC sampling. RDC meas-
urements will be initiated within one month of a file’s return to the ISC,
and the revised file will be resubmitted as soon as the RDC measurements are

compl eted.

After the DOE has made an exclusion/inclusion decision on & property.
the Computer System Man#ger will record the decision and the data of the
decision on the ISC's computerized database. A hard copy of all data and
other material related to the property will be filed in the Document Control
Department by UMIRA Project site and location number. The property numbers
and recommendation date will be transmitted electronically to the TAC on 8

monthly basis.

10.9.7 Exhibits

None.

10,9.8 Revision History

Rev. 1 Date: 03/31/86 First Revision
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Exhibit 10.1-1a.

CONVERZION FRON cPY 7O uR/h

SCINT.= 1
SIINT.= 1.5
SCINT.2 2
SCINT.= 2.3
SCINT.= 2
SCINT.=s 3.3
SCiAT.= 4
SCIHT.= 4.5
SCINT.= S
SCINT.= 3.5
SCINT.= &
SCINT.= 6.5
SCINT.= 7
ZCINT.= 7.
SCINT.= &
SCINT.= 3.5
SCINT.= 3 .
SCINT.= 3.5
SCINT.= 19
SCINT.= 10.5
SCINT.= 1}
SCINT.= 12
SCINT.= 12
SCINT.= 14
= 13
= 1&
17

Wt
I N e
L

toWonon

SCINT.=
SCIRT.=

SCINT . =

SCINT.= a3
SCINT.= 44
SCINT.= D
SCINT.= 48
SCINT.= 47
SCINT.=  aa
SLINT.= 43
ZCINT.= S0
TCINT .= T

NICRC A/h= 1
RICRO R/h= S
fIICRG b= 33

BICRO fi/h= 7,6
RICRQ R/h= s
HICAO0 R/k=
RICRG R/h=
HICRO R/h=
RICRO R/h=
HICRO R/h=
MICRO R/b=
NICRQ R/h=
KBICRO R/h=
NICRC R/h=
NICRO R/h=
MICRO R/h= 7
BICRO R/7h= 12,55
NICRO R/h= 13,505
MICRO A/h= 20,35
HICRY R/h=  Z1.1935
MICIRO B/h= 22.04
MICRO R/h= 23,73
MICRD R/h=
MICRD R/h=
NI<RO R/k=
MICRQ R/h=
MICRO R/n=
MICRD R/b=
MIZ3G R/k=
NICRO Rok=
NIC20 Rih=
MICRO Rsk=
NICRG R K=
MICRO R/h=
MICRD R/h=
MICRO R/h=
MICRO R/5=
HICRD Rik=
MICRQ A/h=
NICRO R/h=
MICRO Rih=
MICRG R/h=
MIZR0 R/k=
MIZRO R/k=
MICRO R/h=
MICRO R/h=
MICRG R/th=
NICRO R/h=
RICRD f/h=
MIZRO R/h=
NICPO R/h=
NICRO R/h=
RICRO R/h=
NICRQ R/h=
RICRO R/h=
MICRY A/h=
AICAOD R/h= &
MICRO A/h= 22,9
MICRO R/oh= 26,18
MICAC R/h= 37
MICRO PRz 2,

9.36S
10.21
11.053
1.2
12.745
13.5
14,4335
13.28

16.597

~E g

27.

Conversion table

15,125 -

SCINT,

NT.
2SCINT.
SCINT.
SCINT.
SCINT.
SCINT.

TCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.

TCINT.

RETNT

Wowo6on

[T TR N L (N LI (T O (T B )

oy

LD IR, I N U Y L

ONOOU & Wy~ OO W N A E W

[ R R e £

[e)
W

70
71

YIRS

TR R O R R

FEROERN NS PR I SRR s

100
101

10z
132
10a
s
Lo
107
1o
103
110

micho
MICH0
RIIRC
NICRO
MICRO
MILRO
mIicno
MICRO
AICRO
NICRO
MICRO
NICRO
BICRO
NICRO
MICRG
nIicRo
NICRO
NICRO
RICRO
nICRO
HICRO
MICRO
HICRO
MICRO
BICRG
MICRO
nIcCrRO
1fICRO
MICRQ
HICRO
MICRO
NICR0
MICRO
h K]
MICRO
MICRO
MICRO
AICRO
MIcR0
MICRO
MR
MIicRO
MICRO
MIcCRO
MICRQ
MICRO
nLzRo

MICRO

MICRO

NLCRO

NICRO

nUIRO

MICRO

nIIRO

NICRO

MICRO

MICRO

MICRO

MICRO

N1CRG

NICRO

RICRO

JICRO

1ICRO

1RO

Ry,
R/h=
R/h=
R/h=
R/h=
R/h=
R/h=
Rih=
A/h=
R/h=
R/h=
R/h=
R/h=
R/h=
R/h=
R/h=
R/k=
R/h=
R/h=
R/h=
R/k=
R/h=
R/h=
R/b=
R/h=
R/7h=
R/L=
R/h=
R/h=
R/h=
R/h=
R/h=
R/h=
R/h=
R/k=
R/h=
R/7h=
R/h=
R/h=
R/7h=
R/bh=
R/h=
R/b=
R/h=
R/b=
R/7h=

h=

Q/h=
R/k=
B/h=
R/h=
R/t=
R/b=
R/h=
R/ h=
R/h=
R/h=
R/h=
R/h=
R/h=
R/7h=
R/h=
R/h=
Rsh=
R/h=

for Grand Junction sites.

*T.01333

183,07

170.7%
172,45
172.14

S
7.
3
1.
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ACTIVITIES

.

SCINT.
SCINT
GCINT.
ACINT.
SCINT.
SCINT.
SCINT.
SUINT.
SCINT.
SCINT.
SCINT.
SCIRT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCIKT.
SCINT.
ACINT.
SCINT.
SCINT.
SCIHT.
SCINT.

SILINT.

SCINT.
ACINT.

SCINT.

SCINT.
SCIHT.
ZCINT.
ICIRT.
SCIAT.
SCINT.
SCINT.
SCINT.
SLINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.

SCINT.

O T T T N N T Y U VT DO TN RO (T SO T T ] h h h o ou h h M

won %

LN I U U L U O D I L A TR OO O S TR G T

143
145
147

o
W

ok a7y T
LR PR I O O W AP SN

4Ty

‘Exhibit 10.1-1a

hi(:l)
Mo
MICRG
13 Okl
NICRO
NICRO
BICRO
RICRO
nICRO
MICRO
HiCcRQ
KICRO
RICRO
MICRO
NICRO
MICRO
BICRO
MICRO
NICRD
NICRO
HICRO
NICRO
MICRY
MIicRO
MICRO
HICRQ
MIIRO
MIZAD
nic
fnrcne
MICRO
MILRO
mcnn
MICRO
NILRO
nICRO
HicCR0
NICRC
RIZRD
MICRO
L Ouv]
NICRAO
mICRO

MICRO

MIcR

nIicno
MICED
MICRO
heteinl
MICRO
nIcEs
fICRO
npices
MICRO
NICRD
Micro
MICPD
MIZRO
M1D0
HICRO
MI1IR0
micpo
MICRO
NIlcao

AICRO

fBsh=
A/k=
R/h=
O/ h=
R/bz=
R/h=
R/ b=
N/h=
R/b=
R/7h=
Rsih=
R/h=
R/h=
R/h=
R/h=
R/h=
R/h=
R/h=
Rsh=
R/h=
R/h=
R/h=
Rih=
R/h=
R/t
R/ k=
R/h=
R/h=
R/bL=
R/h=
R/ h=
R/h=
fi/h=
N/ h=
<
/h=
R/b=
Rsh=
Arh=
R/ b=
Rih=
R/h=
A/ h=
R/h=
R/h=
R/h=
R/h=
R/h=
R/b=
R/h=
A/h=
Rh=

b=

R/h=
R/bh=
R/7h=
/b=
R/h=
R/te=
R/h=
R/h=
/b=
Rsb=
R/h=
R b=

200,39

02,92
04,27
205,36

R0TLES

392,74
311.03

12,72

{Continued)

Dlaaltl .
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCINT.
SCIKT.
SCINT.=
SCINT.=
SCINT.=

FORNULA

B8 U ow oHoBoR bW R BN

u

[
138
125
127
158
133
190
131
192
192
194
195

- 198

197
198
1939
200

SED:

11700
#1RO
KICRO
HICRO
1ICRO
#ICRO
HICRO
_MICRO
KICRO
NICRO
NICRO
nicno
HICRO
MICRO
XICRO
MICRO

SCINT. X

AV TS
R/h=
R/h=
R/h=
R/b=
A/h=
R/h=
R/h=
R/h=
R/h=
R/h=
R/h=
R/h=
A/h=
R/h=
R/h=
R/h=

1.59

+

Catet
36,1
317.79
312.48
221,17

322.8¢

324,99
226,24
327.33
329.62
331.31
333

334.69
336.38
338.07
339.76
341.43

3.45 = NICRO T
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Exhibit 10.1-15. Conversion teble for Durango sites.
SCINT.= 351 MICRO R/h= 84,32
SCINT.= &2 HICRQ R/h= B8Z.88
SCINT.» 53 HICRO R/h=  87.42
SCINT.= T4 MICRD R/nh= 88,97
THE FORMULA IS SCINT.X 1.55 + 5.28 = MICRD ISCINT.» 55 MICRO R/hs 90.32
SCIMNT.= 36 MICRO R/ih= 92,07
SCINT.= 1 MICRO R/h= &.83 SCINT.= %7 MICRD Rih= 93.62
SCINT.= 1.3 MICRO R/h=  7.405 SCINT.= %8 MICRQ R/h=s 95,17
SCINT.= 2 MICRQ R/h= 8,38 SCINT.= 359 MICRO R/h= S6.72
SCINT.= 2.5 MICRO R/h= 9.135001 SCINT.» &0 MICRD R/h= 98,28
SCINT.= 3 MICRO R/h= 9,93 SCINT.= 61 MICRO R/h= 99,87
SCINT.* 3.3 MICRC R/h= 10.70% SCINT.= &2 MICRD R/7h= 101.C2
SCINT.= 4 MICRD R/h= 11.48 SCINT.= 43 MICRO R/h= 102.¢
SCINT.= 4.5 MICRO R/h= 12.2353 SCINT.= &4 MICRO R/h= 104.4
SCINT.® 3 MICRD R/h= 13.03 SCINT.x &5 MICRO R/b= 104.C
SCINT.= 3.3 MICRD R/h= 13.803% SCINT.= &4 MICRD R/h= 107.%
SCINT.= & MICRO ®R/h= 14.58 SCINT.= &7 MICRO R/h= 109.1
SCINT.= &.5 MICRO R/h= 15.353 SCINT.= &8 MICRO R/h= 110.&
SCINT.= 7 MICR( R/h=  16.13 SCINT.= &9 MICRO R/h= 112.2
SCINT.= 7.5 MICRD R/h=  146.905 SCINT.= 70 MICRD R/h= 113.7
SCINT,.= © MICRC R/h= 17.48 SCINT.= 71 MICRO R/7h=  11S.2
SCINT.= 8,5 MICRO R/h= 18,455 SCINT.= 72 MICRO R/h= 114.€
SCINT.= @ MICRO R/h= 19.23 SCINY.= 72 MICRO R/h=
SCINT.= 9.5 MICRO R/h= 20,003 SCINT.= 74 MICRD R/h=
SCINT.= 10 MICRD R/hs= 20.78 SCINT.= ot HMICRO R/h=
SCINT.= 10.3 MICRO R/h= 21,5355 SCINT.= 76 MICRD &/h=
SCINT.= 11 MICRDO R/h= 22.33 SCINT.= - 77 MICRO R/h=
SCINT.= 12 MICRD R/h= 23.882 SCINT.= 72 MICRD R/h=
SCINT.= 13 MICRD R/h= 25.43 SCINT.= 79 MICRD R/h=
SECINT.= 14 MICRD) R/7Zh= 26.99 SCINT.= BO MICRD R/h=
SCINT.= 15 MICRO R/h= 28,353 SCINT.= €1 MICRD R/h=
SCINT.= 1é& MICRD R/h= 20,02 SCINT.= 22 MICRD R/h=
SCINT.= 17 MICRO R/h= 21.43 SCINT.= oI MICRO R/h=
SCINT.= 18 MICRO R/h= (23.18& STINT.= 84 MICRO R/h=
SCINT.= 19 MICRO R/h= 224,72 SCINT.= 85 MICRD R/h=
BSCINT.= 20 MICRD R/h= 36,28 SCINT.= 26 MICRD R/R=
SCINT.= 2 MICRO R/h= 27.83 SCINT.= &7 MICRO R/h=
SCINT.= 22 MICRO R/h= 329.7:% SCINT.= 28 MICRO R/h=
SCINT.= 23 MICRCO R/h= 40,93 SCINT.= £9 MICRO R/h=
SCINT.= 24 MICRO R/h= A42.42 SCINT.= 9O MICRI R/h=
SCINT.= 25 MICRO R/7h= 44,07 SCINY.= 91 MICRO R/h=
SCINT.= 26 MICRO R/h= 435,52 SCINT.= 92 MICRO R/h=
SCINT.= 27 MICRO R/h= 47.13 SCINT.= 93 MICRO R/h=
SCINT.= 28 MICRD R/h= 48,48 SCINT.= 94 MICRO R/h=
SCINT.= 29 MICRD R/h= $50.23 SCINT.= 95 MICRO R/t=
SCINT.= 30 MICRD R/h= 31.76 SCINT.= 9% MICRO R/h=
SCINT.= 31 MICRO R/h= 53.33 SCINT.= €7 MICRDO R/h=
SCINT.= 32 MICRD R/h= $54.828 SCINY.= 98 MICRO R/h=
SCINT.= 33 MICRO R/h= $54.43 SCINT.= &9 MICRO R/h=
SCIMNT.= 34 MICRO R/h= 57.98 SCINT.= 100 MICRO R/h=
STINT.= 35 MICRD R/iW= 59,53 SCINT.= 101 MICRO R/h=
SCINT.= 3& MICRD R/ih= &1.08 SCINT.= 102 MITRO R/h=
SCINT.= 37 MICRO RAh= 4£2.43 SCINT.= 103 MICRO R/h=
SCINT.= 38 MICRO R/h= &4.18 SCINT.= 104 HMICRO R/h=
SCINT.= 39 MICRO R/h=  &5.73 SCINT.= 105 MICRT R/h=
SCINT.= 40 MICRO R/h= 47.28 SCINT.= 106 MICRD R/h=
SCINT.= 4% MICRO R/Zh= 48,83 SCINT.= 107 MICRO R/h=
SCINT.= 42 MICRD R/h= 70.38 SCINT.= 108 MITRD R/h=
SCINT.= 43 MICRO R/h= 71.92 SCINT.= 10% MICRO R/h=
SCINT.= 44 MICRO R/h= 73.43 SCINT.= 110 MICRCD R/h=
SCINT,.= A% MICRO R/h= 75.03 SCINT.= 111 MICRO R/h=
SCINT.= 44 MICRO R/h= 74&,.58 SCINT.= 112 MICRDO R/h=
SCIMNT.= 47 MICRO R/Kh=s 78.13 SCINT.= 113 MICRO R/h=
SCINT.= 48 MICRO R/h= 79,48 SCINT.= 114 MICZRD R/h=
SCOTNT. = a9 MICEN B /hm 21 97 SOINT.= 115 MICRO R/h=
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Exhibit 10.1-1b (Continued)

"SCINT.= 118 MICRO R/h= 186,18
SCINT.= 119 MICRO R/h= 189,73 SLINI ™ img -
SCINT.= 120 MICRO R/h= 191.28 SCINT.= 183 :;;;; ;;:- égé'ZZ
SCINT.= 121 MICRO R/he 192,83 SCINT.» 184  MICRO R/he 290, 4%
SCINT.= 122 MICRO R/h= 194,36 SCINT.= 18% MICRO R/h= 292.03
SCINT.= 123 HMICRO R/he 195,93 SCINT.= 18& MICRO R/he 293,55
SCINT.= 124 ‘MICRD R/h=  197.48 SCINT.= 187 MICRO R/hm 295,13
SCINT.= 125 MICRO R/h= 19%.03 SCINT.= 188 MICRO R/hm 296*6;
SCINT.= 126 "MICRO R/h= 200,58 SCINT.= 189 . MICRO R/he 298.23
SCINT.= 127 MICRO R/he= 202.13 SCINT.= 190 MICRO R/he 295, 95
SCINT.= 128 MICRO R/h= 203.68 SCINT.= 191 ' MICRO R/he 301.33
SCINT.= 129 MICRO R/h= 205.23 SCINT.= 192 MICRD R/h= 302.88
SCINT.= 130 MICRO R/h= 204,78 SCINT.= 193 MICRO R/h= 204.4%
SCINT.= 131 MICRD R/h= 208.33 SCINT.= 194 MICRO R/h= 30S.98
SCINT.= 132 MICRO R/h= 209.88 SCINT.=  19% MICRO Rrhe 307, &3
SCINT.= 133 MICRD R/h=  211.43 SCINT.= 19& MICRO R/h= 309.08
SCINT.= 134 MICRO R/h= 212.98 SCINT.= 197 MICRO R/h= 310.63
SCINT.= 1335 MICRO R/h= 214,53 SCINT.= 198 MICRO R/h= 312,16
SCINT.= 136 MICRO R/h= 21§.o§ SCINT.= 199 MICRO R/h= 313,73
SCINT.= 137 MICRU R/h= 217.6 SCINT. = = P
SCINT.= 138 MICRO R/h= 219.18 200 MICRD R/h= 315.28
e SCINT.= 137 MICRD R/he 220,73

SCINT.= 140 MICRO R/h= 222.28

SCINT.= 141 MICRO R/h= 222,83

SCINT.= 142 MICRO R/h= 225.38

SCINT.= 143  MICRO R/h®  226.93

SCINT.= 144 MICRO R/h= 228.48

SCINT.= 145 MICRO R/h= 220.03

SCINT.= 144 MICRO R/h= 231.5€

SCINT.= 147 MICRO R/h= 233.13

SCINT.= 143 MICRD R/h= 234,648

SCINT.= 149 MICRO R/h= 234,23

SCINT.= 150 MICRD R/h= 237.78

SCINT.= 151 MICRO R/hs 229.33

SCINT.= 152 MICRO R/h= 240.88

SCINT.= 153 MICRO R/h= 242.43

SCINT.= 154 MICRD R/h= 243.98

SCINT.= 155 MICKRO R/h= 245,83

SCINT, = 156 MICRD R/h= 247.0¢

SCINT.= 157 HMICRO R/t 248,63

SCINT.= 158 MICRO R/h= 250.18

SCINT.= 159 MICRD R/h= 251.73

SCINT.= 140 MICRO R/h= 253.28

SCINT.= 161 MICRC R/he 258,83

SCINT.= 162 MICRO R/h= 256.38

SCINT.= 1&3 MICRD R/h= 257,93

SCINT.= 144 MICRO R/h= 259.482

SCINT.= 165 MICRO R/h= 261.03

SCINT.= 166 MICRD R/h= 262.58

SCINT.= 147 MICRO R/h=  264.13

SCINT. = 168 MICRQO R/h= 245.68

SCINT.= 167 MICKD R/h= 267.23

SCINT.= 170 MICRO R/h= 258.78

SCINT.= 171 MICRC R/he 270,33

SCINT.= 172 MICRO R/h= 271.88

SCINT, = 173 MICRO R/h= 273.42

SCINT.,.= i74 MICRO R/h= 274.98

SCINT.= 175 MICRO R/h=  276.52

SCINT.= 176 -  MICRO R/h= 278.08

SCINT,. = 177 MICRD R/h= 279,43

SCINT.= 178 MICRO R/7h= 221.18

SCINT.= 179 MICRO R/h= 282.72

SCINT. = 180 MICRC R/h= 224,28

SCINT. =

ie21 MICRO R/h=  28%5.832

- o ——~ P ——— —~——
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Exhibit 10.1-1c. Conversiom factor for Canonsburg, Pennsylvania.

Listed below are some conversion values received from using the PIC on
various streets in the Canonsburg area:

Scintillator uR/h/cpm (x 1000)
Street address PIC uR/h measurement x 1000 cpm conversion
132 Latimer 13 7 1.93
20 Latimer 12 7.5 1.6
158 Alexander 14 6.5 2.15
332 W. Pike 11 5 2.2
616 Spruce 11 5 2.2
293 Wylie 11 5 2.2

By taking the average of the conversion factors, an value of 2 uR/h/cpm
(x 1000) was obtained. This average conversion factor of 2 is used for
all properties surveyed in Canonsburg.
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Exhibit 10.1-2. Property file tracking form.
SITE NUMBER PARCEL NUMBER PROPERTY CLASS
GJ10633
Date Sent Date Received Status
Consent Form
Follow-up
Date Tel. Personal Visit Status
Other Contact
Assianed Completed Drawing By
Graphics
REERRE AR R BEAD RSN RADIATION SURVEY AND REPORT TRACKING IFERERENEEEREEEEEERR RN F N
SURVEY DATE ASSIGNED/INITIALS COMPLETED/INITIALS
Team Leader Pre-Report Review
INFINITIALS CUT/INITIALS INJINITIALS QUT/INITIALS
Soils Data Conversion
Data Archiving Photos
Report Writing - Typing
Technical Review TYPING
INJINITIALS QUT/INITIALS [N/INITIAL OUT/INITIALS
Team Leader Report
Alternate Team Transmittal Letter

Process Coordinator

SPILLOVER DATA

Loc.No. Parcel No. Address
DOE Action INCL/EXCL DATE RETURNED DATE
Comments
RESUBMITTAL [nitials: Date: CHANGES Initials: Date:
Tyeing Initials: Date:
Transmittal Letter Initials: Date:
DOE Action INCL/EXCL DATE RETURMNED DATE

Comments
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SUBYECT:

POST-INCGLUSION SURVEY ACTIVITIES

Exhibit 10.2-1. Soils preparation laboratory eguipment.

Mettler PE 6000 balzance
Scientech 3350 balance

VWR 1330 ovenms

3/4” deep aluminum pans (4” x 3")
16 oz. polyethylene bottles
Teflon sealed plastic 1ids

157 x 5" plastic (chicken) bags
3/4" electrician tepe

Power pal (100 psi) compressor
Manual jaw crusher

1/4" sieve

Funnel

Labconco hood

Scott utility wipes

Safety glasses

Laboratory coats

Fil ter masks

Gloves

Tingley rubber knee boots
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Exhibit 10.2-2., Drying ovens.

"L\Dl o
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SURBYECT: POST-INCLUSION SURVEY ACTIVITIES

Exhibit 10,2-3. Mettler PR 6000 electronic

scale.




MARTIN MARIETTA
ENERGY SYSTEMS, INC.

RASA/UMIRA
PROCEDURES MANUAL

Oak Ridge National

Laboratory
Health ¢ Safety

Radiological Survey
Activities

Research Division

Sect._10 Rev._1

Date: 03/31/86

Page _57_ of _85_

SUBJECT: POST-INCLUSION SUBVEY ACTIVITIES
ExhibitA10.3~1. Start*pp ond amsiysis procedare.
Technologist action Terminal response Function/comment
1. Turn on ND66 Blank spectrum and

Turn on IBM PC flashing "Hello"”

displayed on ND

Turn on high voltage
power sopply first to
500, let set a minute
then to 1000; let system
warm up for at least one
hour

Power light on

Insert "soil prog,"” disk
in Drive A (upper drive
on IBM) and "Soil Data” if day and time arve
disk in Drive B (lower correct them press any
drive); press " CRNL-ALT-DEL” key; mein menu will
keys simultansously appear in screen

IBM will prompt for
correct time and day;

Warm up system

IBM interfaces
with ND66 to
acgquire and
analyze sample
data

4, Clean inside of PIG Assures no con—
well with rubbing tamination exists
alcchol in PIG well

5. Select Option "1 ROY, time, date, ¢ Initializes ND for

7.

"Initialize ND System”
on IBM menu

real time will be
set on ND screen

Place the CS137 source

in a PIG well; press

the " ADC” key on

the ND until the " SF="
display on the upper part
of the ND screen corres—
ponds with the PIG well the
cs137 was placed in

Spectral data corres-
ponding with each PIG
well g ADC will appear
on ND screen

Type on ND keyboard
"CD 111" [R]

Cursor will move from

datas acquisition;
Note: make sure ROI,
date, time and real
time (5:00) arze

set correctly; if
not, go to step 3

View spectrum
in each PIG well

Sets cursor at

the left part of screen
to just right of the
center

channel 111:
sets count full
scale at 2544

"CF 2544" [R]
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ACTIVITIES

Exhibit

10.3-1 (Continued)

Techknologist action

Terminal response

Function/comment

10.

11.

12.

13.

14,

Press "AQR" #INT” keys
on ND
Check to see if cursor

liecs on top of and in
in the middle of the
Cs137 peak; if not
adjust "fine gain®” knob
on ND amplifier for the
corresponding ADC

Press “ACQY” " INT" keys

to stop acquisition;

press "ERS” 7" INT" keys to
clear spectral data;
Record firegain ad-
justment (if any)

in lab book

Perform steps 6 through
10 for each ADC

Piace 2 KCL background
standard in PIG well

1; close lid by center
ing the 1id over the
PIG and pulling up omn
the hydraulic release
lever

Set "8F"
key; press
keys

at 1 with
"AQR

e ADC i
i INT"

Select “Record Background”

option on IBM menu after
ND has "timed out” (actusl
time = 5 min) input ADC
numbex s required

Spectrum will accumulate
on ND screen

Cursor will move to.
the left or right of
the pesk uwpon adjust—
ment of the " fine
gain” knob

Spectrum stops scquiring:
spectral data cleared
from screem

Live time and actual

time counters in lower
right of screem will
begin counting (counting
time = § min)

IBH will prompt for
ADC to read: spectral
data will appear on
IBM screen, then return
to main menu

checks calibration
of Nal crystal;
adjusts for drift

Secals 1id on
PIG well) for
data ac . isition

Acquire background
data

Stores background
spectrum in ND
and IBM
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Exhibit 10.3-1 {(Continuved)
Technologist action Terminal response Function/comment

15.

16.

17.

18,

19.

20.

210

Check to see if BKG was
stored; press GRP key

on ND; to the right of
the "SF"”, the GP display
at the top of the screen
should read 2; see if

the spectrum acquired in
GRP 1 has been stored in
GRP 2; go to GRP 1, press
"ERS"” "INT"” keys; .go to
GRP 2; the BKG spectrum
should remain

Perform steps 12-16
for each ADC

"PA 6" on ND

Type

Type DDDU 1

Record background file
names in lab book

Press "PAGE"” key to
to return to spectral
count page (see ND
66 manual)

Remove K(CL BEKG: raise

1id by pressing hydraulic
pump button: when 1id
clears PIG well swing

it clear and remove
sample

The same spectrum acquired
in GRP 1 is stored
in GRP 2

ND sc¢reen blanks

Drive unit 1 directory
listed

With each page command
a different page appears

Check to see if
BEKG spectrum is
stored

Brings up a
blank page on
the ND

To find background
file number and
record in lab book

Prepare for
sample
analysis



MARTIN MARIETTA
ENERGY SYSTEMS, INC.

Ok

Ridge National
Laboratory

Health ¢ Safety
Research Division

RASA/UMIRA
PROCEDURES MANUAL

Radiological Survey
Activities

Sect._10_Rev.

Date: 03/31/86

Page 60 of

SUBY ECT:

POST-INCLUSION SURVEY ACTIVITIES

-

_86

Exhibit 10.3-1

(Continued)

Technologist action

Terminal response

Function/comment

22.

23,

24,

25.

26.

27.

Record samples to be
analyzed in lab book

Place ssmple in PIG well
and perform steps 12 ¢ 13

When anzlysis time is
finished, select option 3
on IBY "Analyze Sample”
input data as requested

Input data as requested

When IBM has
sample data,
conc, in lab book and
field sheet, cross out
sample in lab book with
yellow highlighter to
indicate sample data
acceptance into data
base

accepted
record Ra226

Perform steps 22 through
25 for each sample

Upon selection of option 3
IBM will prompt for

ADC to read: spectral
data will appear on

screen in the same manner
as in step 14

IBM will prompt for
Sample 1ID:

Weight:

Days in bottle:

IBM will print Ra226
Conc, and cecord number
on sgreen sample ID,

ND nomber and pCi/g sent
to printer

Records spectral
data on IBM and
ND floppy disks
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SUBJECT:

POST-INCLUSION SURVEY ACTIVITIES

Exhibit 10.3-2,

So0il datsbase procedures.

Technologist action

Terminal response

Function/comment

A. Hardcopy of soil results

1.

5.

Select "Data Base Menu”

from "Main Menu”

Select "Hardcopy of Soil

Results” option on
IBM :

Select single day P/0
or complete list

Input day

Place hard copy

KMAN file created

Select "Data Base Menu”
option

Select “KMAN Disk” option

option from “Data Base
Menu”

Input date of analysis

Data base menu
appears

Computer prompt
for single day
printout or full day

If single day is

selected, computer will

prompt for day of
analysis

Single day analysis
data sent to printer;
program will return to
main menu

in back of Soil
Analysis Form
Binder

Data Base Menu

Prompt to place
formatted disk in
B drive

Sample analyzed for
given date printed on
screen~prompt to put
spectral data disk in
B drive

Selects option

Selects option

Produces H/C
P/0

KMAN disk
written
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SUBYECT: POST-INCLUSION SURVEY ACTIVITIES

BExhibit 10,3-3., Soil quality check form.

OAK RIDGE NATL.LABS

SOIL QUALITY CHECK FORM e Sy

DATE RECIEVED
SPECIAL COMMENTS ________

ORNL NA! GJ OFFICE CHECK LAB

ND NO., SAMPLE (D DATE | DAYS | RA-226 JERROR|DATE [RA-226 |ERROR COMMENTS
AMNA, IN PCl/G ANA | PCI/G
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SUBJECT: POST-INCLUSION SURVEY ACTIVITIES

Exhibit 10.3-4,

S0il laboratory squipment.
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SUBTECT: POST-INCLUSION SUKVEY ACTIVITIES

Exhibit 10,3-3, Lesd pig with bydraulic 1ifting onit,
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SUBJECT: POST-INCLUSION SURVEY ACTIVITIES

Exhibit 10.5-1., Example of outdoor field drawing.
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Exhibit 10.5~1, Exzample of Outdcor Field Drawing
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SUBJECT: POST-INCLUSION SURVEY ACTIVITIES

Exhibit 10.5-2, Example of indoor field drawing.

DG te
k -]
= EES o
< pont source to 263uR/h point sourcs 1o 350 uR/h
Q m_..mw B4 H\G 350uR/n
o 5
1 = point source 1017 7uR/h 5 me eoc| ||
2
BLDG
| c
N
%
9-1luR/n ~ 4
f

[Xeoa 7

BLOG  9-12uRsn E:::::::jf
& e

o e e

;
|

[} 5375 10750 FEET

sLool08

520 SO. REDWOOD RD.

Exhibit 10.5-2, Example of Indoor Field Drawiag
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SUBJECT:

POST-INCLUSION SURVEY ACTIVITIES

Exhibit 10.5-3, AutoCAD training course.

A) TRAINING PROCEDURES

1) Familiarize Trainee:With Basic Drawing Commands
Line :

a)

b)

c)

d)

e)

1)

Methods of Input

aa) Pointing Device

bb) Cursor Controls

cc) Absolute Coordinates

dd) Relative Positioning
1) Rectangular Coordinates
2 Polar Coordinates

Arc

1) Methods of Input
aa) 3 Point - 3 Points on an Arc
bb) S,C,E, ~ gtart point, center, end point
cec) 5,C,A - start point, center, included angle
dd) §,C,L - start point, center, length of cord
ee) §,E,A — start point, end point, included angle
ff) S,E,R - start point, end point, radius
gg) S,E,D ~ start point, end point, diameter
hh) (,S,E -~ center point, start point, end point
ii) C,5,A - center point, start point, included angle
j3) ¢,s5,L - center point, start point, langth of cord
kk) Contin - continuation of previous arc

Circle

1) Methods of Input
aa) Cen, Rad ~ center point, radius
bb) Cen, Dia - center point, diameter
cc) 2 point ~ 2 points on a circle
dd) 3 point ~ 3 points on a circle

Text

1) Methods of Input

aa) Left justified (default)
bb) Aligned ~ Text aligned between 2 points
cc) Centered — Text centered around a point
dd) Right ~ Right justified
ee) Style — Allows modification in text type

Editing Commands

1)

2)

Erase

aa) Objects
bb) Window
cc) Last

Oops —~ Allows last object erased to be brought back to
drawing
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Exhibit 10.,5-3

2)

3

4)

5)

6)

3

(Continued)

Autocad Drawing Format
a) Limits

b) Units
c) Grid
d) Snap

Individual Hands-on Application

Hands-on Individual
Review Period
Question and Answer

Familiarfze Trainee

Sample Drawing Input

Period

Vith Advanced Drawing Commands

a) Blocks
1) Block
2) Insert
3) W Block

b) Drawing Commands
1) Insert
2) Pline
3) Point
4) Sketch
5) Selid
6) Trace

c) Display Commands

1) Pan

2) QText
3) Redraw
4) Regen
5) View
6) Zoom

d) Editing Commands

1} Array

2) Break

3) Change

4) Copy

5) Erase

6) Fillet

7} Mirror

8) Move

9) Pedit

10) Style

e) Layers

1) Layer
aa) Listing
bb) Set
cc) New
dd) Color
ea) On

ff) Off
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SUBJECT:

POST-INCLUSION SURVEY

ACTIVITIES

Exhibit

10.5-3 (Continued)

gg) Ltype

2) Linetype
aaz) Load
bbk) Listing
cc)  Yesm
dd) No

3) Ltscale

f) Modes

1) Axis
aa) On
bb) Off

2) Coords
aa) Rectangular
bb} Polar

3) Dragmod
aa) On
bb) Off

4) Grid
aa) On
bb) Off

§) Ortho
aa) On
bbby  Off

6) Osnap
aa) Center
bb) Endpoint
ce) Insert
dd) Intersec
ee) Midpoint
ff) Nearest
gg) Node
bh) Perpend
ii) Quadrant
Ji) Tangent
kk} None

7) Snap
aa) On
bb) Off
cc) Set Value

8) Input Individual Drawings Using Advanced Techniques

?)
10)

11

~—

12)
13)

14)

Review Period
Question and Answer Period

Individual Hands on Training

Familiarize Trainee with Plotting Commands and Plotter Set-Up

Review Period

Questlion and Anawer Period
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POST-INCLUSION SURVEY ACTIVITIES

Exhibit 10.6-1, *Trailer house rule.”

" TRAILER HOUSE RULE" .
14x70 teet (91 m?)

SCALE

"=80 feet [::]

"=50 feet l l

1"=40 fast

1"=30 feot

1"=20 test

"210 foet
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Exhibit 10.6-2, Report skeleton.

Location Number: (xx2777)

HEALTH AND SAFETY RESEARCH DIVISION

REPORT OF INCLUSION SURVEY AT LOCATION xx?77?
(sddress)
(address)

Iavestigation Teanm

B. A. Berven - RASA Program Manager
C. A. Little ~ RASA/UMIRA Project Director
- Sozyvey Team Leader

(Author's name)

(Date) 1983

WORK PERFORMED AS PART OF THE
RADIOLCGICAL SURVEY ACTIVITIES PROGRAM

Prepared by the
QAX RIDGE NATIOMNAL LABORATORY
Grand Junction Office
Grand Junctiom, Colorado 81502
operated by
MARTIN MARIETTA EMERGY SYSTEMS, INC.
for the
U.S. DEPARTHMENT OF ENERGY

cander Coatract No. DE~AC-3-840R21400
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SUBJECT:

POBT-INCLUSION SURVEY ACTIVITIES

Exhibit 10.6~2 (Continned)

Location Number: xx2717

INTRODUCT ION

An inclmnsion radiological snxvey of locatiom xx??7? was conducted on
survdate by Oak Ridge Natiomal Laboratory. This property, located at
consists of

This survey
was comducted using methods as dofined inm the Vicinity Propexties
Mansgement and Implementation Mapual, UMIRA-DOE/AL-050601 (Jume 1984)
and the Procedures Manual for the ORML Remsdial Actiom Survev and
Certification Activities (RASCA) Program (Septembzr 1982). General
location information is provided in Table 1, radiological smxvey results
are given in Yable 2 and 3, and suppocting graphics are provided im Fig~
ure 1. Different views of the property are provided om Figures 2 and 3.
All measurements are gross readings; background has oot been subtracted.

(Insert for Direct Coaversion):

The conversion formula used is y = x/CF, where 'y’ equals the exposure
rate in pR/h., 'x’ equals the scictillometer measurements in kcépm, and
'CF' equals the coaversions factor determized in the field through a
direct correlation beotween PIC and sciantillemeter measursments in

¥epm/uR/h. For this property, CF equals . for uncontaminatea
cegions, . for contaminated regions, aad . for indoor/other
regions.

(or Insert for Comversion Equarion):

The conversion formula used is y = mx + b, where 'y’ equals the exposure
rate in pR/h, 'x’ equals scintillemeter measursment in kepm, and ‘m’ and
'b’ are predetermined comstants. On this propexty, 'm’ equals and

'b’ eqnals .

SIGNIFICANCE OF FINDINGS
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SUBJECT: POST-INCLUSION SURVEY ACTIVITIES

Exhibit 10.6-2 (Continued)

REQD M3ENDAT ION
RECOMMENDED TFOR: Inclusion
RECOMMENDED FOR: Exclusion

RECOMMENDATION BASIS: Outdoor gamma is >25 uR/b above backgrouasd
averaged over 100 md

RECOMMENDATION BASIS: Outdoor gamma is <(background plus 1 standard
deviation or 30% averaged over 100 md

RECOMVENDATION BASIS: 2268, is »5 pCi/g above background in swrface
15 cm soil layer averaged over 100 m

RECOMMENDATION BASIS:  226Ry is >15 pCi/g above background in any
subsurface 15 ¢m soil layer averaged over 100 0l

RECDIZENDATION BASIS: Spillover from includable deposit on an
adjoining property

RECOMMENDATION BASIS: Indoor gamma is 220 uR/k above background
averaged in agy room

RECOMMENDATION BASIS: Indoor gamma is <1 standard deviation or 30%
above background in all zcoms

RECOMMENDATION BASIS: Grab sample radon daughter concentratiom is

>0.04 WL
RECOMMENDATION BASIS: Grab sample radoa daughter conceatration is
: <0.01 WL
RECOMMENDATION BASIS: Annusl average radon daughter concesntration is
20.02 WL
RECOMMENDATION BASIS: Annual average radon daughter comcentraiion is

<0.02 YL
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SUBJECT:

POST-INCLUSION SURVEY ACTIVITIES

Fxhibit 10.6-2 (Continued)

l.ocation Number:

Tadle 1. Location Information

LOCATION:

OCCUPANT/TENANT:

TELEPHONE:

CWNER:

ADDRESS:

TELEPECNE:

PROPERTY (L.ASSIFICATION:

TOTAL AREA OF PROFERTY:

STRUCTURES ON PROPERTY:

Property Information

Owner Informstion

x?7?
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SUBJECT: POST-INCLUSION SURVEY ACTIVITIES

Exhibit 10.6-2 ({(Continued)

Location Number: 12x227??

Table 2. Radiological Screening Survey Results

tdoox Screeni a
BACXKGROUND EXPOSURE RATE: uR/h
BACEGROOND + 1 STANDARD
DEVIATION: uR/h
BACEGROUND EXPOSURE
RATE RANGE: pR/ R
EXPOSURE RATE RANGE
IN CONTAMINATED REGIONS: A: uR/h
B: uR/ b
C: pR/ 1
HIGHEST OUTDOOR GAMMA (HOG)
IN CONTAMINATED REGION: pR/ 1
LOCATION OF HOG: Region
POINT SOURCE*: uR/h
ESTIMATED AREA OF OUTDOOR
CONTAMINATION BY REGION: A: 2
B: nZ
C: m2
NET ESTIMATED AREA-WEIGHTED
AVERAGE BY REGION**: A: R/
' B: TIPS
C: uk/h

*Point source measurements are discussed in "Significance of
Findings” section.

n
E
**Formula wvsed: GAW = _j=1 Gidi
100

where:

GAW = the area~weighted exposuxe rate. in [pR/h]
Gi = net average exposure rate in [uR/hl
(Gi = GGross — GBackground)
Ai = area of region involved in [m?] and,
100 = threshold area in [m?]
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Exhibit 10.6-2 (Continued)
Location Numbezr: xx22?
Table 2. Radiological Screening Survey Results (Continued)

STRUCTURE DESCRIFTION
OR NUMBER:

Indoor Screening Data

BACIG ROUND EXPOSURE RATE: pR/h

BACEGROUND + (NE
STANDARD DEVIATION:

BACKGRCUND EIPOSURE
RATE RANGE:

EXPOSURE RATE RANGE IN
CONTAMINATED REGIONS:

HIGHEST INDOOR GAXA (HIG)

IN CONTAMINATED REGION:

LOCATION OF KHIG:

POINT SCGUR(ES:

ESTIMATED AREA OF INDOOR
CONTAMINATION BY REGION:

MET ESTIMATED AREA-WEIGHTED

AVERAGE BY KEGION/ROOl®s:

pR/h

R/
A uR/ b
B: uR/h
C: pR/h

uR/h
Region
A: ne
B: 2
C: n
A: uR/h
B: uR/ b
C: uR/h

*Point source measurements are discussed in " Significance of

Firdings” section.

n
E

*%Formala used: 1 = _ =l GilAj.

where:

x = area—weighted gamma

Gi = net gamma

9.3

exposure rate i=n [uR/1]

. . . i
Aj = area of deposit in [ﬂr_’l
9.3 = threskold area in [=~]

exposure rate in [uR/ 4]
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Exhibit 10.6~2 (Cosntinued)

Location Number: xx277?

Table 3, Extended Survey Results

Outdoor Extended Data
So0il Sample Summary

226 /R,
Soil Concentration
Sample Region Sample Depth (pCi/g)
Number  Samplead (cm) (Canalysis)

Net
Estimated
Representative Arca-
(Biased) Weighted
Sampl inz Average®
Area me (pCi/g, Caw)

Indoor Extended Data

Radon Daughter Conmcentration (RDC) Data Summary

Grab RDC
Blds. ID Room ID N
n
E
*Formula msed: CawW = i=l CiAiDs
(100) (.15)

wher o=

Apnual average RDC
(‘JL) * e

CAW = area~weighted 220Ra concentration ia [pCi/gl
Ci = get 226Rs concentration in [pCi/g] and

(Ci = Canalysis - Cbackground)

Aj = area of region that sample represents in (2]

Di = thickness of semple ia [m]
100 = threshold area in (=], and
.15 = tareshold thickness in {(m]

**Annual average (WL) determined by:
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Exhibit 10.6-2 (Continued)

Fig. 1, Location xx?77
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Exhibit 10.6-2 (Continued)

Fig. 2. Location xx7?7?

Fiz. 3. Location xx77?
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POST-INCLUSION SURVEY ACTIVITIES

Fxhibit 10.6-3, Letter of recommendation.

¥r. John G. Themelis
UMIRA Project Manager
U.S. Departmant of Energy
P.0. Box 5400
Albuquerque, NM 87108

Doar Mr. Themslis:

Radiation levsls at the property identified below appear [1 to []1 not to
excoed the U.S. Eaviroamental Protection Agency (EPA) standards as specified
in 40 CFR 192.

This evaluation is based on [] indoor [] omntdoor screening msasurement
eriteria, [] indoor [] outdoor extended measurement criteria of the U.S.
Department of Emergy Vicinity Properties Management and Implerentation
Mannal (UMCRA-DOE/A1-050601), Appendix A, and/or [] other criteria stated
below.

Other:

This recoumendation is based upon the Inclusion Survey Comiractor’s
sssessment of the [] 226Rs concentration in tke soil [] indoor radon
danghter cozncentration []1 indoor gamma exposure rate at this groperty.

Tuerefore, this property is recommended for [] inclusion in (] exclusion
from the Uraniwa Mill Tailings Remedial A:stion Project.

Sincerely,

C. A. Little, Pn.D.

Inclusion Survey Contractor
cc w/o att: B. A. Begven, ORML
P. Stassi, JEG

Location Number:
Location Address:
Property Owner:
Owner Address:
Tenant Nanme:




MARTIN MARIETTA 'RASA/UMTRA Sect. 10 Rev. 1 _

ENERGY SYSTEMS, INC. PROCEDURES MANUAL
........ Oak Ridge National Date: 03/31/86
Laboratory Radiological Survey
Health ¢ Safety Activities Page 81 of _86_

Research Division

SUBJECT: POST-INCLUSION SURVEY ACTIVITIES

Exhibit 10.6-4, VP summary evaluation and recommendation.

Location Number:

VICINITY PROPERTY SUMMARY EVALUATION AND RECOMMENDATION

1. SUMMARY EVALUATION
1.1 OUTDOOR MEASUREMENTS
Inclusion Survey U. S. Department

Contractoxr (ISC) of Epergv (DOE)
Yes No Not Taken® Yes No Not Taken*

Gamma is >25 pyR/h above
background averaged over

100 n? [r {1 (1 0 {1

Gamma is <1 standard
deviation or 30% above
background averaged over

100 =2 (1 0 (1 1 0 (1

226, s >5 pCilg above
background in top 15 cm
layer averaged over

100 m2 [1 {1 [ {] {1 (i

226R, is >15 pCi/g above

backgrouad in any

subsurface 15 cm layer

averaged over 100 mé (1 {1 [1 8] {1 1

Total activity of
deposit(s) exceeds the
total activity criterion [1 (] ] [] {l {1
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POST-INCLUSION SURVEY

ACTIVITIES

Exhibit

1.2 INDOOR XEASUREMENTS

Gamma is 220 uR/h above
backgronnd averagsd
in any room

Gamms is <1 standard
deviation or 30% above
backzround in all rooms

Grab sample radon
daughter coacentration
is >0.04 WL

Grad sample radon
daughter concentration
is <0.01 WL

Apnpal average radon
daughter cocncentration
is 20,02 WL

Annual average radon
daughter concentration
is €0.02 WL

Othor:

10.6-4

{Continued)

Location Number:

Inclusion Survey
Contragtor (ISC)

U.S., Departmsnt
9f Enerzy (DOCE)}

Tos

[]

{1

(]

(1

(]

No

[]

(

{]

a

Not Takene

{]

{1

(1

(]

(]

Yes

(]

[]

(]

(]

[]

{1

No

(]

(]

Not Takea®

{]

[l

(]

{]

{]

*Data were not taken becauss:

[] Data were not required to derive inclusion/exclusion

recommendation.

[] This is a dovetail property.
{] Proparty cwnor did pot authorize access for iaterior sampling
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2. INCLUSION SUBVEY CONTRACTOR RECOMMENDAT ION

Exhibit 10.6-4 {(Continued)

Location Number;

Based on the ISC's evalution, X recommend this prOperfy for [] inclusion in
[] oxclusion from' the Uraniom Mill Tailings Remedial Action Project.

C. A, Little, Pu.D.
Inclusion Survey Contractor

Date
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Exhibit 10.6-4 (Continued)

Location Number:

3. DOE EVALUATION

Based on the DOE's evalution, [] this property should be included,
{] this propecty should bo exzcluded, or [] additional data are
roquired to support a determination.

DOE Evaluator Dats

3.1 ADDITIONAL DATA REQUIRED:

3.2 ISC’S RESPONSE TO DOE'S REQUEST FOR ADDITIONAL DATA:

3.3 DOE APPRLVAL OF RESPONSE:

Based on the DOS’s review of this evaluation, including the further
information provided by the ISC in Sect. 3.2 above, this property shocld be
an [] inclusion [} exclusion.

DOE Evsluator Date



MARTIN MARIETTA
ENERGY SYSTEMS, INC,
Oak Ridge National

- RASA/UMIRA
PROCEDURES MANUAL

Laboratory Radiological Survey

Health ¢ Safety

Research Division

Activities Page 85 of _86

Sect._10 Rev. 1

SUBJECT: POST-INCLUSION SURVEY ACTIVITIES

Exhibit 10.6-5. Code sheet for VPDMS.

Tite Tocation  LoCatien
Code Number Class
(Table 1) (Table 2)
O¥ST - CODE TYPLR
FIELD ENTRY FIELD NAMC
3 | Y S Date consent form sent
4 — Inclusion/Exclusion Decision {1 or E}
9 — Tailings location (Table 3)
17 — '"""QYE“?EEéiRE'éSQQéE {Table 4)
18 —_— HOG readingisource
19 . RDC reading source
20 — RDC measurement type (Table 5)
DMS1 - SURVEY RESULTS
1 Initial high inside gemma (microR/hr)
3 Initial high outside gamma (microa/hr)
4 Initial ROC reading (WL)
9 . Maximum soil radium content (IDOHZ
average)
DVS7 ~ PROPERTY SCRZDULT +A™
2 R Forecasted date consent form raceived
3 A Actual date consent form received
4 A Forecasted DOE inclusion survey date
5 ) A Actual DODE inclusion survey date
6 — Type of inclusion survey (Table 6)
7 / / Inclusion/Exclusion Decision Date

G T OnnL R/ TENART (HFO-ATTON

U~ner/Tenznt Coce

0
P
B8

L

The foilcwing address is that of owner; owner does not reside at the property.

The follewing is property address (includs tenmant's name, if applicable).
Both (the owner resices on property).

2.

3
D

Ownfier /Tenant Nzme (Last Name Firsl) or Legal Title

Sireel AQ3ress 1T Praperiy;, Maliing ASCress 1 Lwner
5. 5.

Ciuy State p
( ) 8.
Area Cnoe Phone No.
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Exhibit 10.6-6§, ISC condensed exclusiom report.

CHAND LUNCTION DFFILE
Py gaOX 2567
GHAND JUNCTION COLORALD 51502

OAK RIDGE NATIONAL LABORATORY

OPERATED BY MAATIN MARIETTA ENERGY SYSTEMS, iNC

Location Number:
Location Address:

Date of Issue:
Survey Date:

ISC CONDENSED EXCLUSION REPORT
ORNL Health and Safety Research Division
Work performed as part of the Rad@ological Activities Program

This radiolegical survey was conducted using methods as defined in the Vicinity Properties
Management and Iwplementation Manual, UMTRA-DOE/AL-050601 (June 1984) and the RASA/UMTRA
Procedures Manual (September 1985). This property is recommended for exclusion from further
consideration by the UMIRA Project based on: {reconmendation basis)

Supporting graphics, views and data are as follows:

~Owner Information-
Ownier Name(s):
Owner Address:

~Qutdoor Screening Data-

Exposure Rate Range(s): uR/hr
o uR/hr
uR/hr
Background Exposure Rate + 1 Standard Deviation: uR/hr
High Outdoor Gamma (HOG): ci/hr
Point Source(*): uR/hr
~Indoor Screening Data-
Structure(s) Description:
Exposure Rate Range(s): uR/hr
uR/hr
uR/hr
Background Exposure Rate + 1 Standard Deviation: uR/hr
High Indoor Gamma{HIG): uR/hr
Point Source(*): uR/hr

~-Soil Sanmnple Data-
Soil Sample Sample Depth
Ndmber (rm)

Net Estimated Area-
Weighted Average(pCi/g)

226Ra Concentration Sample Area
(pCi/g) ) (m?)

Comments:

Inclusion Survey Contractor DOE Evaluator
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11. PEQUIPMENT INVENTORY, CONTROL, AND MAINTENANCE

11,1 MOBILE LABORATORY EQUIPMENT INVENTORY

11.1.1 Purpose

The purpose of this procedure is to establish a minimum inventory of
equipment and supplies for the mobile scan van and provide a method for

maintaining the minimum inventory levels.

11,1.2 Applicability

This procedure applies to the mobile scan van used in the RASA/UMIRA

progran,
11.1.3 References
None.

11.1.4 Definitions and Abbreviations

See Sect. 1.5 of this manuval, Terminology.

11.1.5 Responsibilities

11.1,5.1 Mobile Scan Team Leader

The Mobile Scan Team Leader is responsible for the impleméntation of

this procedure.

11.1.6 Procedure

APPROVED: ZQWQ%L%%QV L mm:ﬁﬂﬁQ%

RASA/UMIRA Project Manager
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11.1.6.1 Mobile Gamma Scan Van

The Mobile Scan Team Leader enmsures that the vehicle is in proper
operating condition before it leaves ORNL and that all servicing has been

completed according to ORML garage scheduled maintenance.
11.1.6.2 Eguipmesnt

Before the wehicle leaves ORNL, the Mobile Scamn Team Leader conducts an
inventory of the equipment and supplies. The guantities of each item are
compared with those of the equipment list and any deficiencies are brought

up to standard inventory level prior to departure on a field assignment.

11.1.7 Exhibits

1. Exhibit 11,1-1, Mobile scanning van egoipment inventory levels

11.1.8 Revision History

Bev, 1 Date: 03/31/86 First Revision

11.2 FIFLD VAN EQUIFMENT INVENTORY

11,2.1 Parpose

The purpose of this procedure is to establish a minimum inventory of
equipment and supplies for the field vans and to provide 2 method for main—

tainiung the minimum inventory levels.
11.2.2 Applicability

This procedure applies to all field vans in the ORM./RASA UMIRA pro-

ject,
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11.2.3 References

None.
11.2.4 Definitions apnd Abbreviations

See Sect. 1.5 of this manual, Terminology.
11.2.5 Responsibilities
11.2.5.1 Team Leader

The Team Leader is responsible for the implementation of this pro-

cedure.
11.2.6 Procedure

11.2.6.1 Field Van

The Team Leader ensures that the vehicle is in proper operating condi-

tion before it leaves ORNL/RASA UMIRA heedquarters and that all scheduled

maintenance has been completed.

11.2.6.2 Equipment

Before the van leaves ORNL/RASA UMIRA headguarters, the Team Leader
The

conduocts an inventory of the equipment and supplies in the field van.

quantities of each item are compared with those of the equipment list (Exhi-

bit 11.2-1), and any deficiencies are brought up to standard inventory level

prior to departure on a field assignment.

11.2.7 Exhibits

1, Egxhibit 11.2-1, Field van equipment inventory levels
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11,2.8 Revision History

Rev. 1 Date: 03/31/86 First Revision

11.3 EBEQUIPHENT MAINTENANCE LOGS

11.3.1 Purpose

The purpose of this procedure is to describe the maintenance logs for
instruments, equipment, and vehicles used in the RASA/UMIRA project and to
define the requirements for maintenance entries into appropriate log books

for RASA/UMIRA maintained instruments and equipment.

11.3.2 Applicability

This procedure applies to 2l] maintained instruments, eguipment, and

vehicles utilized in the RASA/UMIRA project.
None.

11,3.4 Definitions and Abbrevistions

See Sect. 1.5 of this manual, Terminology.

11.3.5 Responsibilities

The RASA/UMIRA Project Mamager is responsible for the implementation of
this procedure, and the Electromics Technician performing the maintenance
function on BASA/UMIRA maintsined instruments snd equipment is respomsible

for incorporating the maintenance entry into the appropriate log book.
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Maintenance logs for maintained equipment include three categories.

1. Vehicle maintenance logs,
2. BFEU calibrated instrument maintenance logs, and

3. RASA/UMIRA maintained instrument logs.

11.3.6.1 Vehicle Maintenance Logs

All vehicle maintenance is entered into a log book maintained and con—
trolled by the BFEC garage. The BFEC garage facility has total responsibil-
ity for entering service, mainteneance, and repairs into the appropriate log

e, book.

11.3.6.2 BFEC Calibrated Insirument Maintenance Log

All maintenance performed on instruments calibrated by BFEC is entered
into & log book maintained and controlled by BFEC. The BFEC facility has
total responsibility for entering se;vice, maintenance, and repairs into the
appropriate l1og book. BFEC calibrated instruments include: préssurized ion
chambers, portable gamma scintillation detectors, and the soil leb analysis

equipment.

11.3.6.3 Other Instrument Cslibration

The mass scales located in the soil preparstion trailer are calibrated
by QA Balance Service in Denver, Colorado. The RASA/UMTRA Electronics Tech-
pician has responsibility for entering service, maintenance, and repairs

into the appropriate log book.




MARTIN MARTETTA RASA/UMTRA Sect. 11 Rev._ 1_

ENFRGY SYSTEMS, INC, PROCEDURES MANUAL
Ozk Ridge National Date:_03/31/86
Laboratory Radiological Survey
Health § Safety Activities Page 6 of _17

Research Division

SUBTECT: FEQUIPMENT INVENTORY, CONIRCGL, AND MAINTENANCE

11.3,.6,4 RASA/UMTRA Mpintained Instrument Logs

RASA/UMTRA maintained equipment and instrumentis

RASA/UMIRA mainteined iostruments and equipment include all instruments
and equipment not covered im Sects. 6.1, 6.2, and 6.3 of this procedure.
RASA/UMIRA personnel also perform minor maintenmance fumctions on instruments

and eguipment covered under Sect. 6.2 of this procedure.

Log book emtries

The Flectronics Technician will enter into the calibrated imstrument

log book the following information.

1. Date

2 Identification mumber of the eguipment
3. Date of last calibration
4

. Date of nesxt calibration schedunled

The informationm on the 1ab calibration dats sheet sent with the returned
equipment will be verified and initisled by the Electronics Technician and
placed in the individual equipment file.

11.3.7 Exhibits

None.

11.2.8 Revision History

Rev. 1 Date: 03/31/86 First Revision
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11.4 EQUIPMENT CAL JBRATION RECORDS

11.4.1 Purpose

The purpose of this procedure is to describe the equipment calibration
records maintained by RASA/UMIRA for instrumentation used in the RASA/UMIRA

project,
11.4.2 Applicability

This procednre applies to all instroment calibration records maintained
by RASA/UMIRA in support of the RASA/UMIRA project.
11.4.3 References

1. Sect. 12, Calibration of Measurement and Test Equipment

11.4.4 Definitions and Abbreviations

See Sect, 1.5 of this manual, Terminology.

11.4.5 Respomnsibilities

1. The RASA/UMIRA Project Manager is responsible for the implementation of
this procedure. ’
2. The Electronics Technician is responsible for the entry of calibration

data into the calibration records.

11.4.6 Procedure

RASA/UMIRA mwaintains two calibration datebases for calibrated instru-
ments, as follows: the calibrated instrument file and the log book calibra-

tion entries,
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11.4,6.1 Calibrated Instrument File

The calibrated instrument file is organized and maintained ip a data
retrievable manner by the Electronics Techmician at the RASA/UMIRA facility.
Instrument celibration data included in the calibrated instrument file

include all cslibrations ou the following imnstruments.

1. Pressurized ion chambers
2. Gamma scintillation detectors

3. Mass scales

Following calibration, upom return of the instrument, the Electromnics
Techniciam records the calibration dats from the calibration sticker placed
on the instrument(s) by BFEC or QA and enters the informationm in the cali-
brsted instrument file. Calibrated dats requirements are contsined in the
individnal calibration procedures for the appropriate instrument (seec Sect.

12 of this manual, Calibration of Measurement and Test Equipment).

11.4.6.2 Log Book Calibration Entries

Calibration information is entered im appropriste log books located at

the RASA/UMTRA facility and at survey sites as follows.

1. Na(I) detector log book (located at the RASA/UMIRA soils laboratory);
2. Instrument calibration log book (located at the RASA/UMIRA Instrumenta-—
tion office);
Field van log book (one located on each field van); and
4, Aigr pump end masg flow meter calibration log book (located at the

RASA/UMTRA laboratory);
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Calibration datas requirements are contained in the individual calibra-
tion procedures for the appropriate instrument (see Sect. 12 of this manual,

Calibration of Measurement and Test Equipment).
None.

11.4.8 Revision History

Rev. 1 Date: 03/31/86 First Revision

11.5 NEW FQUIPMENT CERTIFICATION

11.5.1 Purpose

The purpose of this procedure is to provide a method to ensure that all
new equipment is certified to meet intended performance specifications prior

to initiasl use in the RASA/UMIRA project.

11.5.2 Applicability

This procedure applies to all new equipment and instrumentation to be

vtilized in the RASA/UMIRA project. The instrumentation and equipment

include commercially available, custom made, and ORM. prototype devices.

Sect. 15.3, Procedure Preparation

11.5.4 Definitions and Abbreviations

Bee Sect. 1.5 of this manual, Terminology.




MARTTIN MARIETTA RASA/UMIRA Sect._ 11 Rev. 1

ENERGY SYSTEMS, INC. FROCEDURES MANUAL
Ozk Ridge Nationsl Date:_03/31/86
Laboratory Radiological Survey
Health o Safety Activities Page _10 of _17

Research Division

SUBJECT: EBQUIPMENT INVENTORY, CONIROL, AND MAINTENANCE

11.5.5 Respousibilities

The RASA/UMIRA Project Mamager is responsible for the implementation of
this procedure, and the Electronics Technician is responsible for perfor—

mance of this procedunre,

11.5.6 Procsduxe

Instrumentation and eqguipment requiring certification fall imto two

general classes as follows.

1. Instrumentation and test equipment (commercial construction, including
factory modifications) and
2. Prototype imstrumentastion amd equipment (including vendor and CRML con-

struction).

11.5.6.1 Instrumentation and Test Equipment

Prior to use in the RASA/UMIRA project, all new instrumentatiom and
test equnipment is assigned a control number and is appropriately marked
(1abelled, etc.) by the Electronics Technicisn or other designated indivi-
dual, The device is then taken to an appropriste testing facility (either
the ORM. Instrumentation § Controls shop or the Bendix Field Engincering
Instrument Test y Calibration Facility). A preliminary check is made of the
device to ensure conformance to design specifications and performance
requirements. Maintenance snd calibration records are established by the
control number. Modifications should be documented om the instrxumepnt and a
record of the modification maintained by RASA/UMIRA., The device is cali-

brated according to the appropriate calibration procedure.
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Following successful completion of the testing and calibration, the
device is returmned to RASA/UMIRA for use. If, however, the device fails any
required performance test or fails to meet design specifications, the device
is returned to RASA/UMIRA with a notation to that effect. RASA/UMIRA dispo-
sition options of the nonconforming device include: return io vendor for
repair, return to vendor for exchange, returnm to vendor for credit, or
retuern to ORNL for repair. The disposition option exercised is dependent on

2 series of judgment factors unigune to each situnation.

11.5.6.2 Prototype Instrumentation and Equipment

All prototype instrumentation and equipment has its own set of design
s specifications, performance reguirements, and acceptance criteria esta—
biished prior to device construction. Following completion of the device
construction, the Flectronics Technician determines if assistance external
to RASA/UMIRA will be reguired to verify that the device conforms to previ-—
ously determined acceptance criterija.

If externsl assistance is required, the Electronics Technician makes
8l1 necessary arrangements with the appropriate organization (internmnal or
external to OBRNL) to verify conformance with the acceptance criteria. If
external assistance is not reguired, the Electronics Technician performs all
testing and calibration necessary to verify that the prototype device meets
the acceptance criteria. If the development of a specific calibration pro—
cedure is required, Sect. 15.3, Procedure Preparation, is consulted. Follow-
ing successful completion of the testing, the device is placed in service,
and calibration and maintenance records are generated, if appropriate.

If the prototype device fails to meet acceptance criteria, RASA/UMIRA
disposition of the nonconforming device may include: repair, redesign, and
construction to meet established acceptance criteria; re-~evaluation of

e acceptance criteria based on operational needs for the device; or abandon—

ment of the device.
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11.5.7 Exhibits

None.

11.5.8 Revision History

Rev., 1

Date: 03/31/86 First

Revision
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Exhibit 11.1,7-1. Mobile scanning van support equipment and supplies.

Office supplies:

Stapler and staples

Three—hole paper punch

. Paper clips
Tape, masking and Scotch

. Pens, pencils, colored pencils

At A W
.

. 3~ring binders with inserts

Van accessories:

Tire wrench

. First aid emergency kit

Quart of oil

Tire pressure gauge, to 100 psi

.

. Waste basket

Road majp

1
2
3
4, Two-tom hydraulic jack
5
€
7
8

. Slow-moving-vehicle sign

Electronic tools:

1. Voltmeter {(VOM)

2. Tool kit (pliers, cutter, soldering iron, screw driver)
3. ORTEC Model 448 Research Pulser

4., Digital voltmeter

5. Frequency counter
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Bxhibit 11.1.7-1 (Continued)

Scanning supplies and backnp eguipment:

1. Tractor printer paper

2. Blank diskettes

3. Backup electromics components

a.
bb
c’

d.

COrtec High Voltage Power Supply Model 456, 0-3kV

Ortec AMP ¢ SCA, Model 490B

Ortec LOG/LIN RATEMETER, Model 449

Ortec Model 113 Presmplifier

Tracor Northern Multichsnnel Anslyzer 1706 and Model 1314 CRT



MARTIN MARIETTA
ENERGY SYSTEMS, INC.
Oak Ridge National

Laboratory

Health ¢ Safety

Research Division

RASA/UMIRA Sect. 11 Rev. 1
PROCEDURES MANUAL

Date: 03/31/86

Radiological Survey

Activities Page _15 of _17

SUBJECT: EQUIPMENT INVENTORY, CONTROL, AND MAINTENANCE

Exhibit 11.2.6-1. Field van equipment inventory levels.

Quantity Quantity ; Suppl ies
Item required on hand ‘ needed
Supplies
Large plastic bags
(garbage type) 1 roll
Aluminum foil pans 50
Foil pan 1ids 50
"Turkey bags”
(large plastic) 200 ea
Kleenex 3 boxes
D" cell batteries
(Duracell) 24 ea
Gloves, leather (small) 6 pair
Gloves, leather (medium) 6 pair
Gloves, leather (large) 6 pair
Gloves, cotton
(one size) 12 pair
Gloves, rubber
{one size) 12 pair

Office supplies and forms

Scotch tape 2 rolls
Ball point pens 36 ea
Black sharpies _

{fine 1ine pens) 2 boxes
Log book - small

(150 pages) 2 ea
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Exhibit 11,2.6-1 (Continmed)

Quantity Quantity Supplies
Item required on hand needed

Office supplies and forms (continued)

Schedul ing sheet 1 ea
City map 1 ea
Field forms 6 ea S
Soil data sheets 6 ea
Scale card 1 es e
Property map 1 ea s
Consent to access form 1 ea - e e
Tools
100 £t crank tape 2ea e
25 ft tapes 2 ea S SR
Posthole digger 1 ea - — e
Shovel (lomg-handle.,
round point) lea e
Pick 1 sa —
Scoops (sampl ing) 2 es o
Buckets 12 ea O et —
Hand tools 1 tool chest .
Vehicle
Field van keys 3 sets S, -

U.S. govermment
¢redit carxd 1 ea
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Bxhibit 11,2.6-1 {(Continuved)

Itenm

Quantity
required

Quantity
on hand

Suppl ies
required

Gamma scintillators/
headphones

Logging shield for
scintillator

Pressurized ion chamber

Instrumentation

6 ea

1 ea

1l ea

Calibration sourcesa

Equipment

Photographic equipment 1 ea
BNC connectors 24 ea
Spare scintillator cables 6 ea
Spare scintillator earphones 6 ea
0.05 mm mechanical pencil 3 ean
Rain boots (1 per

c¢rew member) 4 eca
Rain hat (1 per

crew member) 4 ea
Rain pants (1 per

crew member) 4 ea
Rain coats (1 per

crew member) 4 ea

8S5¢e procedures for appropriate instrumentation to determine which
field check sources to include in inventory.






SECTION 12: CALIBRATION OF MEASUREMENT AND TEST EQUIPMENT
12.1 Calibration of Portable Gamma Scintillation Detectors
12.2 Calibration of Pressurized Ionization Chambers

12.3 Calibration of Laboratory Gamma Spectrometry System
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12, CALIBRATION OF MEASUREMENT AND TEST EQUIPMENT
12,1 CALIBRATION OF PORTABLE GAMMA-SCINTILLATION DETECTORS

12.1.1 Purpose

The purpose of this procedure is to provide a method for the laboratory
calibration, field check, and onsite cross—calibration of portable gamma-—

scintillation detectors.

12.1.2 Applicability

This proceduore applies to all standard porteble gamma—scintillation

detectors used in the RASA/UMIRA project.

12.1.3 Reference

1. Sect. 9.4, Background Measurements
2. Sect. 10.1.6.1, Conversion of Scintillometer Count Rates to Exposure
Rates

Sect. 11.4, Equipment Calibration Records

Instruction Manual for Model 490, THYAC III, (Victoreen Inc.)
ANSY N323-1978, Radiation Protection Instrumentation Test and

3
4, Sect., 12,2, Calibration of Pressurized Ion Chamber
5'
6

Calibration

12,1.4 Definitions and Abbreviations

APPROVED : &m’q/{ﬁ«% DATE : V/folﬂ

RASA/UMIRA Project Manager
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12.1.4.1 Definitiong

LOG BOOE. An instrument calibration log book will be used for all laboratory
calibration datas and is located at the Electronic Techmnician’s office.
At & vicinity property survey location, the field van log book will be

used for all cslibration-related field activities.
Also see Sect. 1.3 of this manual, Terminology.
12.1.4.2 Abbreviations
CAM-1 Depleted uranium check source

Also see Sect. 1.5 of this manual, Terminology.

12.1.5 RKesponsibilities

The Flectroniecs Technician and field survey Team Lesders are responsi-

ble for implementing this procedure.

12.1.6 Prcecedure

12.1.6.1 Eguipment and Snpplies

1. Portable Gamma-Scintillation Detector (Victoreen Model 490 THYAC III)
Ratemeter with 489-55 NaI{(Ti) Scintillation Probe.

12.1.6.2 Radistion Sources

CAM-1 depleted uraniom check source. Nominally, 18,000 net cpm using

portable gamma-scintillation detector.
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12,1.6.3 Calibration Frequency

Primary laboratory calibration will be performed at least quarterly and
immediately following any adjustment to or maintenance of the instrument. A
field operation check is performed daily during uvse. Onsite cross-
calibration of instrument readings with PIC exposure rate measurement is

performed as necessary..

12.1.6.4 Applicable Standards

1, ANST N323-1978, Radiation Protection Instrumentation Test and

Calibration (for gmidance omnly).

12.1.6.5 Calibration Procedure

Laboratoxy calibration

1, The Flectronics Technician should notify the Team Leader to whom the
instrument has beeh assigned that the instrument is dmne for calibration.

2. The Flectronics Technician shall collect the instrument and take it to
the BFEC Electronics Shop for calibration.

3. Following calibration and upon receipt of the instrument, the Electron-
ics Technician will verify the instrument identification and probe
numbers and that BFEC has affizxed a calibration tag to the instrument.

4. The Electronics Technician will enter into the instrument calibration

log book the instrument number and date of calibration.

Field check

[y

Check battery condition by setting ramge switch to BAT position and
observing THYAC XIY meter. Indicator should be in Bat.Check region or
battery replacement is mandatory. (See Instruction Manual for Model
490, THYAC III, and step 2, Sect. 6.9.)

2. Set Response switch to MEDIUM position and the Range switch to appropri-

ate position (maximum upscale deflection without going off scale).
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Cro

-

Determine background level and record background cpm in the field van
log book. This is usually done at s reference site for the area to be
surveyed.

Place probe in contact with the CAM-1 depleted uranium check source and
read gross cpm. This is usually done at the suorvey site.

The net cpm reading must sgree within Laboratory accepted limits
(approximately +20%) of the reading taken during the previous field
check. (See System Adjustments, Sect. 6.8 of this procedure.)

If the reading obtained in step 5 is within the acceptable range, the
instrument is now ready for use., If the reading is out of the accept-
able range, change batteries and repeat steps 4 through 5. If reading
is still ont of acceptsble range, return instrument to RASA/UMTRA Elec-
tronics Technician for repair and recalibration according to Sect. 6.5.1
of this procedure.

Enter into the field van log book the instrument number, source number,
net cpm, date, location at which check was made, and initials of person

making the check,

ss~Calibration with PIC (Sites Outside Grand Junction)

Set up PIC at an outdoor location according to Sect. 9.4, Background
Measurements,

Perform PIC field check according to Sect. 12.2, Calibration of Pressur-
ized Yon Chamber,

Hold portable gamma scintillator at s height of six inches above the
ground. Record gamma scintillator reading in cpm.

Place the PIC with the handle up directly on the spot measured with the
scintillator, with #1 side position oriented to the morth.

Record PIC reading in pR/L.
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6. Record data in field van log book.

7. Repeat steps 1 through 8 for an indoor location, if necessary.

8. Calculate cross-calibration factor for each location according to Sect.
10.1.6.1 of this procedure, Conversion of Scintillometer Count Rates to

Exposure Rates.

12.1.6.6 Log Book Entries

All log book entries should be made in the appropriate log book in
accordance with this procedure and Equipment Calibration Records,
Sect, 11.4,
12.1.6.7 System Adjustments

High voltage may be adjusted only by the Electronics Technician.

12.1.6.8 S8Speciagl Notes and Instructions

1. Instrument may be calibrated to thorium or other source, instead of
radiuem, upon reguest.

2, Replace batteries after every 24 hours of use, or when check readings
taken in accordance with Sect. 12.1.6.5 are unacceptable.

12.1.7 Exhibits

None.

12.1.8 Revision History

Rev. 1 Date: 03/31/86 First Revision
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12.2 CALTBRATION OF PRESSURIZED ION CHAMBER

12.2.1 Purposc

The purpose of this procedure is to provide a method for the laboratory

cal ibration and field check of Pressurized Jonization Chambers.

12.2.2 Applicability

This procedure applies to 311 standard pressurized iomization chambers

used in the RASA/UMIRA program.

12.1.3 References

1. Sect. 9.4, Background Messurements

2. Sect, 11.4, Equipment Calibration Records

3, Sect. 14,1, Procurement of Services and Egquipment
4

. ANSI N323-1978, Radistion Protection Instrumentation Test and

5. Reuter-Stokes RSS-111, Ares Monitor System Operational Manual

12.1.4 Definitions snd Abbrevistiosns

12.1.4.1 Definitions

LOG BOOK. At the RASA/UMIRA Instrument Office, the Instrument Calibration
Log Book will be used for all laboratory calibration. At a survey site,
the Field Van Log Book will be used for all calibration related field

activities.

Also see Sect. 1.5 of this manual, Termimology.
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12.2.4.2 Abbreviations
See Sect. 1.5 of this mamnsl, Terminology.

12.2.5 Responsibilities

The Flectronics Technician and the field survey Team Leaders are

responsible for implementing this procedure.
12.2.6 Procedure

12.2.6.1 FEquipment and Supplies

A Reuter—Stokes RSS-111, Area Monitoring System (PIC).

12,2.6.2 Calibration Frequency

Primary laboratory calibration will be performed bi~annually by BFEC.
No field calibration is performed; field operational check is performed

before each use (see Sect, 12.4.2),

12.2.6.3 Applicable Standards

i. ANSI N323~1978, Radiation Protection Instrumentation Test and

Calibration is the applicable standard to be used (for guidance only).

12.2.6.4 Calibration Procedure

Laboratory calibration

1. The Electronics Technician shall notify the Team Leader to whom the
instrument has been assigned that it is due for calibration.
2. The Electronics Technician shall take it to the BFEC Electronics Shep

for calibration.
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3. Following calibrstion and upon receipt of the imstrument, the Electron-—
ics Technician will verify the instrument identification and probe
numbers and that the cslibration facility hss provided adeguate calibra-
tion data on the instrument.

4. The Flectronics Technicianm will enter imto the instrument calibration
log book the instrument number and the date of calibration. The cali-

bration data sheet is then plasced in the appropriate PIC file.

Field check

NOTE: Make sure all switches are in OFF position before commecting or

disconnecting cable.

Battery check.

1. Test 300 V dry cell by turming on DISPLAY/RECORDER switch, turn ELEC-
TROMETER switch to zero, MODE swiich to BATT position, and simultane-
ously press PUSH 10 READ and 300 V push buttons. The percentage of
charge statvs will appear on digital display. If percentsge of charge

Stokes RS8S-111 Ares Monitor System Operational Manual.

2. Test ~14, +14, and +12 battevics by depressing each of the three push
buttons marked 14, +14, and +12 and noting the meter indication on ome
of the three meters immediately above the push dbuntton. If meter indica-
tor is in or mear the shaded ares of the meter, recharge batteries

according to paragraph 4.2 of Reuter-Stokes RSS-111 Arca Momitor System

Operational Mannal.
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Check source test.

1. Following the procedure in 9.6.2.2, Equipment Set-up and Operstion,
determine instrument background by pressing PUSH TO READ and reading
#R/b value. (Verify that no gamma radiation sources are in the proxim-
ity of the detector.)

2. Place check source on top of PIC detector assembly and align with source
position marker outlined on body of detector.

3. Wait s minimum of 5 s, press PUSH TO READ, and read pR/bh value.

4. Enter net uR/h value in portable instrument log book.
1f ¢R/h value determined differs’from last field check value by less
than the Laboratory acceptance limits (approximately +20%) the instru-
ment is ready for use. If pR/h determined differs from last field check
value by more than the Laboratory acceptance limits (approximately +20%)
send instrument out for laboratory calibration following Sect. 6.4.1 of

this procedure.

Net yR/h = gross uR/h -~ background pR/h.

12.2.6.6 Log Book Entries

All log book entries should be made in accordance with this procedure

sund Equipment Calibration Records, Sect. 11.4,
12.2.7 Exhibits
None.

12.2.8 Revision History

Rev. 1 Date: 03/31/86 First Revision
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12.3 CALIBRATION OF SOTL. LABORATORY GAMMA SPECTROMETRY SYSTEM

12.3.1 Purpose

The purpose of this procedure is to provide a method for calibration of

the soil laborstoxry gamma spectrometry system.

12.3.2 Applicsability

This procedure applies to the gamma spectrometiry system used im the
RASA/UMIRA soil laboratory, including the thallium-activated sodivm iodide
[NaI(T1)] well crystals and the Muclear Data (NP) counting system.

1 ND66 Operating Manual

2., ND66 Basic Programming Manusal

3. ND575 Operating Manual

4, CRTEC 456 Opersting Manusal

5. ORTEC 4908 Operating Manual

6. OCRTEC 113 Operating Manual

7. R, W. Doans, B, A, Berven, and M. S. Blair, ”"A Computer—Controlled Sys—
tem for Rapid Soil Analysis of 220rs, * pp. 7.173-7.178 in Proceedings of
17th Mid-Year Symposium of the Health Physics Society (1984),

8. IBM Bssic A Programming Manual

12.3.4 Definitions and Abbreviations

12.3.4.1 Definitions

CAL IBRATED INSTRUMENT FILE, Calibration records shall be maintained by the

Sample Coordimnator.

See Sect. 1.5 of this manual, Terminology.
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12.3.4.2 Abbreviations

ND66 Nuclear Data Model 66 gamma spectrometry system
ADC analog to digitel converter

Preamp preampl ifier

Amp ampl ifier

HV. high voltage

ROI regions-of—interest

CRT cathode ray tube

Also see Sect. 1.5 of this manuval, Terminology.

12.3.5 Responsibilities

The Sample Coordinator is responsible for the implementation of this
procedure. The ORNL. Instrumentation ¢ Controls (XgC) Division is responsi-
ble for computer software maintenance and development, and the Bendix Elec-
tronics Laboratory is responsible for the electronics calibration and

repair.

12.3.6 Procedure

12,3.6.1 Egquipment

ND66/NaI(T1) Well Detector System as specified by Sect. 10.3, Soil

Radium Content Analysis,

12.3.6.2 Radistion Sources

1. 226Ra Standard Reference Materials from DOE Technical Measurements

Center

a. 5.12 + 0.2 pCi/g at 26
b. 15.12 + 0.45 pCi/g at 2o
¢c. 50.2 + 1,57 pCi/g at 2¢

2. 137cg, 40g, and 23274 sources used only for gamme energy calibration.
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12.3.6.3 Emnergv Calibratio

Fregusnew

Energy calibration is mececssary at the start of a counting session,
when system operation is smspect, and immediately following maintemance or

adjustiment of the instrument.

Procedure

1. Cleen both well detectors with laboratory grade slcohol mwsing a clean
paper towel.

2. Place 137Cs somrce in well 1.

3. Begin datas scquisition using procedures deseribed in “Keyboard Com—
mands, * Reference 1, ND66 Operating Manual.

4. Sect cursor chasnel at 111,

Observe gamma spectyum on the CRT.

§. Adjust "fine gain” conirol om the front panel of the amplifier for ADC
#1 so that the 0,661 MeV gamma peak is centered on the cursor (chamnel
111).

Place #0% source im well 1; set cursor at channmel 243,
B. Observe gasmma spectrum on CRT.
9. Check to see that the 1.460 ¥eV gamma peak is at 243 +1 channel.
10. Adjnst the fine gainm comtrol if needed; if needed repeat steps 2-9.
11, Piace 232Th sonrces in well 1: set cursor at channel 433,
12. Observe gamma spectrum om CRT,
13, Check to see that the 2.614 McV pesk is at 433 + 5 channels.
14, If peak is mot within given chanmel range, vepeat steps 2-13.
15. If peak its still not within given channel ranges, notify the RASA/UMIBA
Elcectronics Technician.

16. Repeat steps 2-15 for wells 2 and 3 and their corresponding amplifiers.




MARTIN MARTETTA RASA/UMIRA Sect,_12 Rev. 1

ENERGY SYSTEMS, INC. PROCEDURES MANUAL
Oak Ridge Nationmal Date: 03/31/86
Laboratory Radiological Survey
Health ¢ Safety Activities Page 13 of _ 15

Research Division

SUBTECT: CALIBRATION OF MEASUREMENT AND TEST EQUIPMENT

12.3.6.4 Counting Accuracy Check

Frequency
Weekly or when system operation is suspect.
Procedure

Insert appropriate 226R, standard reference material im well counter.

ey

2, Count sample as described in Sect. 10.3, Soil Radium Content Analysis.

3. Verify that counting system results agree with the standard value
{within the specified deviation at 2o).

4, If system results do not agree with the standard value, initiate Energy

Calibration or Electronics Calibration, as necessary.

12.3.6.5 Electronics Calibration

Frequency

Every six months or when system operation is suspect.

Blectronics calibration is performed using standard methods by the Ben-
dix Electronics Laboratory. These personnel perform zero intercept, high-
voltage settings, initial amplifier settings, and other adjustments using
procedures described primarily in Referenmce 3, ND575 Operating Manual.
Other calibrations are performed according to device-specific procedures

given in the operating manuals referenced in Sect. 3 of this procedure.

Flectronics Settings

(Existing on original form.)

ND66/NaI(T1) Well Detector Systems Electronic Settings
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1. ORTEC Model 456 high voltage power supply:

2. ORTEC Model 430B amplifier:

ADC #1 front panel:

ADC #2

3. ORTEC Model 113 preamplifier:

4. N 575 ADC:

Note: Do not apply full 1000 VDC to detectors all at once.

1000 VI
side panel:

vnipolar pulses

course gain = 16

Sect._12 Rev. 1
Date: 03/31/86

Page _14 of _15

input pelarity =

negative

fine gain = 9.4 (or as needed)

course gain = 16

fine gain =

8.5 (or as neded)

DIFF/INT switch = INT for both ADCs
200 pf input capacities for ADC #1

500 pf input capacities for ADC #2

Conversion gain = 512
ACQ switch = up
COIN switch = off

Switch to 500V

setting first, wait approximately 5-10 seconds then switch to 1000 V set-

ting.

12,3.6,6 Calibration Becords

1. The Sample Coordinator shall record all energy calibration and counting

accuracy check dats in soils laboratory log book.

The dates and find~

ings of 811 electronics calibrations snd the resulting electronics set-

tings e8ls0o will be recorded in the log book.

2, The Bendix Electromics Laboratory shall maintain an electronics calibrsa-

tion log book for the RASA/UMIRA soil counting system.
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12,3.6.7 Computer Software

The computer software used to acquire,
ing dats is based on the algorithm described in Reference 7 and was imple-
mented using the programming techniques of Reference 2 and 8.
RASA/UMIRA Sample Coordinator and I¢C Division personmnel collaborate to
maintain the software and to improve it from time to time.

sion is in the copyright/patent process, and, therefore, cannot be listed in

this manual.
12.3.7 Exbhibits
None.

12.3.8 Revision History

Rev. 1 Date:

03/31/86

interpret,

First Revision

and store soil count-

The current ver-
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13. DATA MANAGEMENT

13.1 APPLICATIONS SOFIWARE DOCUMENTATION

13.1.1 Purpose

The purpose of this procedure is to provide recommended gnidance in the

preparation of computer program documentation.
13.1.2 Applicability

This procedure applies to all computer programs generated by RASA/UMIRA
for internal use on systems controlled exclusively by RASA/UMIRA.

1. Sect, 13.3, Software Verification and Validation

2, ANSI N413-1974, Guidelines for the Documentation of Digital Computer

Programs (for guidance only)

13.1.4 Definitions and Abbreviations

13.1.4.1 Defipitions

DOCUMENTATION. All supporting dats used to produce a computer program and
explain the operation of the program.

REMARKS. Explanatory statements within the body of the program serving no
function with respéct to the opération of the program.

PROGRAMMER, Author of computer program.

PROGRAM FILE FOLDER. Repository for all program documentation.

APPROVED: (A a! (‘M YUCp. DATE: 6‘/ / ‘/1/ (e

RASA/UMIRA Project Manager
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13.1.5 Responsibilities

The RASA/UMIRA Project Manager is responsible for the implementation of
this procedure.

The Computer Systems Manager or personnel generating the program is
responsible for the documentation of the program and retention of all docu-
mentation,

13.1.6 Procedare
13.1.6.,1 Format

A free style format is employed by RASA/UMIRA in the generation of com-
puter documentstion, epabling the programmer to use his or her judgement and

discretion.

13.1.6.2 Recommended Content

1, 1Identification or name to uniquely identify the program;

2, Abstract definition of what the program does;

3 Me thodology summarizing the input and output ranges and constraints,
theory and mathematical derivations employed;

. Subrountimes and libraries used im the program;

. Author of program;

References used in program development;

Error messages and their interpretation; and

o ~3 A W

. Program listing (a hard copy listing of the computer code).

13.1.6.3 Program Modification

All program changes should be documented and the documentation placed

in the program file folder.
13.1.7 Exbibits

Norne.
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13.1.8 Revision History

Rev. 1 Date: 03/31/86 First Revision
13.2 SOFI¥WARE CONFIGURATION CONTROL

13.2.1 Purpose

The purpose of this procedure is to maintain comtrol of production
copies of applications software. Control of the software comsists of use,

system anthorization, backup, and update of software and magnetic medisa,

13.2.2 Applicability

This procedure applies to all computer programs generated by RASA/UMIRA

for internal use on systems controlled by RASA/UMIRA.
13.2.3 References

ADP Management Manual, Martin Marietta Energy Systems, Inc., Policy

Procedure d-2-xx (Draft), 12/84, Software Quality Assurance Procedure.
13.2.4 Definitions
See Sect. 1.5, Terminology.

13.2.5 Responsibility

1. The RASA/UMTRA Project Manager is responsible for the implementation of
this procedure.

2. ‘The RASA/UMIRA Computer System Manager is res?onsible for procedural
implementation and ﬁill overview the compliance of such. He will also
conduct periodic internal andits and report all discrepancies to the
Project Manager.

3. The RASA/UMIRA personnel with anthorized use of software and magnetic

media will be responsible for compliance with this procedure for all

software in their use.
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13.2.6 Procedure

1.

An audit log of all available software is to be maintained by the Com-

puter System Manager or his alternmate with the following information.

a. Progrem source
b. Program documentation file number
c. Number of backwp copiles
d. Location of backup copies
e. List of authorized nsers or user group
f. List of authorized PC locations
List of production copies and location of unse

h. List of updates, revisions and/or modifications

On a momthly bssis, changes to the log are compiled by the computer sys-—
tem staff and forwarded to the RASA/UMIRA Project Manager.

All systems under use by RASA/UMIRA are open for andit by the Computer
System Manager. Awdits of software use will be conducted on a quarterly
basis and a summary report documented. The audit results will be sub-
mitted to the RASA/UMIRA Project Manager and the QA Coordimator.

New users are added to the log only after a traiming session from com-
puter system staff.

New user passwords snd system aunthorizations are assigned by the Com-
puter System Mamager. System avthorizatiom is reguired for all persomal
computers in the RASA/UMTRA project that handle wvital data (i.e. PC/IX,
Orchid PCNET, all database management systems, soil analysis system,
Lotus QA system, and AutoCAD graphics system). Pssswords and system
anthorization can be changed or revoked at any time by the Computer Sys—
tem Mavager. Revoked password/authorization is reported to the

RASA/UMIRA Project Manasger for further action.
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6. Users are required to abide by copyright iaws and guidelines. Any
infringements or copyright violations can be grounds for legal action.

7. Users are required to comply with security measures in each sofiware
package. The Computer System Manager audit will review program use and
proper handling of the software package. Violations of the system
aunthorization will be reported to the RASA/UMIRA Project Manager for
further action.

8. Programs no longer in use or obselete by new system implementation will
be archived and all copies will be destroyed. Production copies desig-
nated for destruction will be processed according to sanitization pro-
cedures described in the ADP Management Manpal. The archival activity .
and sanitization procedure will be overviewed and certified by the Com-

puter System Manager.
13.2.7 Exhibits
None.

13.2.8 Revision History

Rev. 1 Date: 03/31/86 First Revision
13.3 SOFIWARE VERIFICATION AND VAL IDATION

12.3.1 Purpose

The purpose of this procedure is to provide recommended guidance for

the verification and validation of computer programs prior to nse in the
RASA/UMIRA program.
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13.3.2 Apvlicability

This procedure applies to all computer programs generated by RASA/UMTRA
for internal use om systems controlled exclusively by RASA/UMIRA.

13.3.3 References
1, Sect. 13.1, Applications Software Documentation

13.3.4 Definitions and Abbreviations

VERIFICATION, The process of assuring that a computer program functioms in
an error—free manner.

VAL IDATION, The process of testing the theoretical amd predictive capabili-
ties of a compuier program for proper representation of reality.

DEBUGGING. Modification of a computer program to climinate program errors
snd mal functions.

BRANCHING. A decisionm point in the computer program in which the progrsm
follows ome of two or more paths.

FROGRAM FILE FOLDER. Repository of all program documentation.

13.3.5 Responsibilities

The RASA/UMIRA Project Manager is responsible for the implementation of
this procedure. The Computer System Manager is respounsible for the verifi-

cation and validation of the program.
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13.3.6 Procedure

1.

Verification and validation will be performed following debugging and
prior to implementation as an operating system in the RASA/UMIRA pro-
gram,

All mathematical functions will be verified and validated nsing hand
calcunlations (calcnlatoré), establ ished literaiure velues, where appli-
cable, or other operating computer systems, and comparing the results
with the output of the computer program. |

A series of verification and validation calculations should be performed
which tests the accuracy of the program throughout the usable range of
input and output values.

An effort should be made by proper adjustment of input data vaslues to
force the program through all elements of branching points in the pro-
gram. ‘

All verificetion and validation documentation will be placed in the pro—
gram file folder according to Sect. 13.1, Applications Software Documen-

tation.

13.3.7 Exhibits

None.

13.3.8 Revision History

Rev. 1 Date: 03/31/86 First Revision

13.4 DATA STORAGE AND ARCHIVAL

13.4.1 Purpose

The purpose of this procedure is to provide guidance for the storage

and archival of vital data generated by data processing methods in the
RASA/UMIRA program.
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13.4

for

1.

.2 Applicsbility

This procedure applies to all computer programs generated by RASA/UMIRA
internal use on systems comtrolled exclusively by RASA/UMIRA,

Sect. 13,1, Applications Software Documentation

13.4.4 Definitions and Abbreviatiosns

13.4

.4.1 Definitioms

MAGNETIC MEDIA. Storage media used in the computer interface. Most common

is 5-1/4 in. floppy disks. Can refer to 1/4 in. tape, floppy disks or
hard-disk cartridge.

BACRUP COPY, Temporary copy of data. Use is limited to recovery of short-

term data (less than ten working days of data). Not considered per—

manent. Medis used is floppy disks or tape.

ARCHIVE COPY. Permanent storage copy of data. Use represents finalized copy

of data on magnetic media with hardcopy on file. Storage media used is
floppy disks, laser (opticsl write omly) disks or magnetic tape.
Archival procedure reguires two physical copies made and retained at

different locations.

13.4.4.2 Abbrevistions

DBMS. Date Base Management System.
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13.4.5 Responsibilities

The RASA/UMIRA Project Manager is responsible for the implementation of
this procedure, and the Computer System Manager is responsible for storsge
of archive copies of vital magnetic media data.

The individual nsers are respomsible for short—term backup of their
work areas and for providing archive copies for permanent storage to the
Computer System Manager.

The Computer System Manager is also responsible for archival of the

main DBS, the radiation survey DBMS and the public relations DBMS.

13.4.6 Procedure

13.4.6.1 Daily Backuops

i. Work areas with a high volume of changes on a daily basis (i.e. report
typists; drafting, and soils lab) will make daily backups of their dats
onto floppy disks,

2. Daily backups are pumbered sequentially to cover a period of no less
than ten days.

3. The backup is prepared at the end of the work day by the local user.

The date is entered on the label (temporary), and the disk is stored at
the work locetion.

4, The recovery of data from a backup copy should be overviewed by the Com-
puter System Maneger. When data loss is doe to equipment failure, the
recovery process will be performed by the Computer System Mﬁnager or his

alternate.

13.4.6.2 Archival

1, On a monthly basis, the Report Typists will archive the iaclusion survey
reports generated for the month to maghetic media. The hardcopy of the
report is kept on file and the computer archive is submitted to the Com-—

puter System Manager for permanent storage.
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2. The Graphics Coordinator will submit archive copies of completed draw-
ings on floppy disks on a weekly basis. The archive disk must have om

the permawnent 1abel for each drawing

location number
b. drafisman’s initials

c. drawing date/archive date

3. The computer system staff will be responsible for gemerating am archive
tape of the msin, the public relations, the soil analysis, and the radi-
gtion survey databsses. The archive procedure will be completed om a
monthly basis. The Computer System Manager will verify and log the

archive when completed.

13.4.6.3 Storage

1. Backap floppies and tapes are kept within the work ares that gemerated
the backup.

2. Archival floppies and tapes are duplicated by the computer system staff
and ome copy will be stored im locked storage at the data management
of fice area. The remaining copy will be transferred to the RASA facil-
ity in Osk Ridge, Tenuessee, for storage.

3. Ouarterly reports of the archive log are to be transmitted to the
RASA/UMYRBA Project Manager.

A, The Computer System Manager will maintain an archive log with a list of
archived material, the date of archival, and locatioms of storage.

13.4.7 Exhibits

None.

13.4.8 Revision History

Bev. 1 Date: 03/31/86 First Revision
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14, SUBCONTRACT SERVICES AND ADMINISTRATION

14.1 PROCUREMENT OF SERVICES AND EQUIPMENT

i4.1.1 Purpose

The purpose of this procedure is to provide complete information and
sources to enable procurement of services and equipment outside of the

Oak Ridge National Laboratory.

14.1.2 Applicability

o 14.1.2.1 Services

This procedure is applicable to RASA steff requiring other technical

subcontrsctor services. Typical subcontractual needs may include

1. Industria! cleaners — used for clearing and cleaning of buildings before
indoor surveys are begun;

2. Landscape maintenance — used for clearing vegetation and rubble before
the outdoor surveys are made;

3. Land surveyors — establishment of measurement grid system, property
lines, and preparing base maps for use in documentation of survey
results; D § B Services currently prepare base maps for Grand Junction
and Rifle, and Ernst Engineering lends similar support for Durango pro-
perties; '

4. Construction comntractors — used for earth and large debris removal
(i.e., backhoe, caterpillar, front—end loader, etc.) to impiove site

accessibility;

APPROVED: é@f'{/&t%@f DATE : %/l/r / 71

RASA/UMIRA Project Manager
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5. Drilling and auger comtractors — provide drilling services for subsur-
face sampling, including sugering and continuous core sampling. as part
of omsite surveys;

6, Techuical support ~ used for obtaining technicians and professional
radiological health personnel to conduct radiological surveys or for
other RASA technical needs such as property title research. Oak Ridge

Associated Universitiss (ORAU) cuvrently provides technical support.

-~3
.

Aerial or ground-level photography - provide photographs of sites,
vicinity properties or sections of the city to provide site historical
documentation.

8. Video taping suppori — provide traianing or documentary video tapes for
use in traiming new staff or providing sdministrative information about
the RASA/UMIRA project; and

92, Training - provide technical training of RASA/UMIRA staff.

14.1.2.2 Eguipment

Parchase of mecessary egqnipment for operation of technical support
sctivities will be performed as needed. At present, equipment is obtained
from Bendix Procurement, Valley Office Supply, Plazas Engineering, LX Survey-

ing Instrument, and Coast to Coast Hardware.

14.1.3 BReferences

1, Sect. 4.1, Subcontract Planning
2, ORNL/CE-79/53, Guidelines for Subcontracting at ORML.
3., D-2-18, Standard Practice Procedure Martin Marietta Energy Systenms,

Quality Assvrance Program

4, D-2-16S, ORML Suvpplement, Standard Practice Procedure Martin Marietta
Energy Systems, Quality Assurance Program

5. D-2-8, Standsrd Practice Procedure Martin Marietta Energy Systems, Comn-

sultant and Special Services
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6. D-2-8S5, ORMNL. Supplement Standard Practice Procedure Martin Marietta
Energy Systems, Consultant and Special Services

7. D-2-1, Standard Practice Procedure Martin Marietta Energy Systems, Pro-
curement of Material

8. Martin Marietts Epergy Systems Purchasing Division Manpal

14,1.4 Definitions and Abbreviations

14.1.4.1 Definitions

SUBCONTRACTS. VWritten agreements between the company and others to obtain
(1) consultant service, (2) research and development services, and

(3) other professional and technical services.
Also see Sect. 1.5 of this mannal, Terminology.

14.1.4.2 Abbreviations

See Sect. 1.5 of this manual, Terminology.

14,.1.5 Responsibilities

14.1.5.1 RASA Program Manager

The RASA Program Manager is respomsible for the overall management of
all contracts required for the program. If the need for services or eguip-
ment is deemed appropriaste, the RASA Program Manager may inititate the pro-
curement or assigm a person responsible for procurement. The person ini~-

tiating the procurement is called the Requestor.

14.1.5.2 Technical Staff Member

Services

M2 XA

A Reguestor for procuring ont-of-lsboratory services {(except those pro-

vided by BFEC) is responsible for the following duties.
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1. Services requiring Form UCN-1127, Reguest for Individual Consultant or

Besesrch and Development Subcontract

g

Initiates subcontract request (Form UCN-1127, Exhidit 14.1-1),
Expedites approval (sce Exhibits 14,1-4 and 14.1-5,

Provides technical work statements and related cost estimate,
Provides sole—source justifications, as reguired,

Interfaces with CRML Subcontracts Coordinator as to type of cosntract
and final QA function,

Assists Purchasing in evaluation of vendor proposals (if using Sab-
contracts Form UCN-1127), and

Serves as source for any techmical documents reguired.

2, Services requiring Form UCN-3324, Purchase Order Form

2.

Initiates Purchase Order Form (see Example UCN-3324, Exhibit 14.1-
3,

Expedites approval. Sign-off will be obtained from (1) RASA program
manager, (2) DABTS Head, and (3) HASRD Director and

Forwards form to Division Finance Office for review and submission

to Parchasing Division.

3. Services procured by BFEC or DOE Form 90

a. Initiates From 90,
b. Expedites approval by RASA/UMIRA Project Mamager or Survey Manager,
and
c. Forwards form to BFEC procurement.
Equipment

The technical staff member is responsible for the following when pro—

curing equipment,
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1. Initiates Purchase Order Form (see Example UCN-3324, Exhibit 14.1-3) or
From DOE 90, if item is to be purchased by BFEC;

2. Expedites approvals. Purchase Order Form requires sign-off by (a) RASA
program manager, (b) DABTS Head, and (c) HASRD Director; and (d) Form
DOE 90 requires sign-of f by RASA/UMIRA Project Manmger; and

3. Forwards form to Division Finance Officer for review and submission to

Purchasing Division,

14.1.5.3 Martin Marietts Energy Systems Purchasing

1. Nepgotiates vendor rates and fees and writes the body of the subcontract.

2. Ipitiates consultant contract remewal using Form UCN-1226, if applica-
ble. k

3. Determines winner of bids on Purchase Order Form UCN-3324 for services

or equipment (Exhibit 14.1-3), and notifies RASA.

14.1.5.4 Allied Bendix Field Engineering Corporstion Purchasing

1. Negotiates vendor rates and fees and writes body of contract.
2. Determines winner of bid for services or equipment and notifies the

RASA/UMIRA Project Manager.

The procedure for using Form UCN-1127 (Exhibit 14.1-1), Request for
Individual Consultant or Research and Development Contract Services, applies

here.

14.1.6.1 Statement of Work

The RASA Progrsm Manager or his authorized agent shall prepare a
detailed statement of work that can meet the needs of the job and cannot bde
accomplished with ORNL capabilities. This statement of work will form the

basis of the body of a subcontract written by the Purchasing Division,
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14,1.6.2 Injtistion of Subcontract

The persom who initiates s subcontract shall refer to the ORNL standard
procedures for purchasing and subconmtractimg. See all references. The for-

mal procedure guide sonrce is the Martin Marietta Energy Systems Purchsasing

Division Manual, and a general guideline for subcontracting is Guidelines

for Subcontracting at ORNL, ORMNL/CF-79/53,

14.1.6.3 Subcontract Preparation Particjipants

RASA Subcontractor Regquestor

Follow the guidelines (Ref. 2, Sect. 14.1,3) for establishing the sob-—
contract. Interfaces will be wmade with the Division Finance Officer, the

ORNI. Subcontract Coordinator, and the Parchasing Division.

Division Finance Officer

The Division Finmance Officer provides assistance in the preparation of
Porm UCN-1127, Reguest for Individual Consnltant or Research and Development
Subecontract. (See Exhibit 14,1-1,)

ORNL Subecontract Coordinstor

The OBRML Subcontract Coordinator assists the technical staff member in
the prepsration of a descriptive statement of work adeguate for mneeds of the
Porchasing Division. This statement will clearly and completely describe
the work to be dome for a defipitive comtract to be written and provide =a
legal basis for defining completion of the work amd approval of payments to
the vendor. Other considerationms such as sole-source justificationm shall be

discussed with the coordinator, documented, and attached to the request.
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The coordinmator also provides counsel to the RASA Subcontractor Reques-
tor regarding type of contract best suited for the task and, generally. the
entire procedure to finalize the subcontract, He also provides’a guality
control function for the completed request before it is submitted to Martin
Marietta Energy Systems Purchasing. This quality control function generally
consists of emsuring that all applicable ORNL requirements have been met and
included in the subcontractor request documents. He shounld also be involved

in any problems arising with administration of on-going contracts.

Purchasing Agent, Martin Marietta Energy Systems

Counsel with the purchasing agent is helpful during the formative dis-
cussions about a subcontract, especially in determination of contract type.
He can help identify the‘content of supporting documents to accompany Form
UCN-~1127 and can work through the ORM. Subcontract Coordinator to identify

the proper purchasing agent to contact.

14.1.6.4 ORNL Subcontract Approval Requirements

Subcontracts create a legally binding obligation of federal funds, and,
therefore, Federal Procurement Regulations and other federal policies and
regulations must be followed. Designated approvals must be obtained (see
Exhibit 14.1-4). Nominal processing time of the initiating documents is

shown in Exhibit 14.1-5.

14.1.6.5 Procedure for Using Form UCN—-3324, Purchase Order Form for

Services or Equipment

Use of Form UCN-3324 (see Exhibit 14.1-3)

This form is nsed for

i, Purchase of necessary equipment and materials and
2. Obtzining onsite services such as drilling, land surveyor gridding,
landscape maintenance, industrial cleaners, construction contractors,

photography. and/or video taping support.
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RASA Subecontract Requestor

1. Prepasves form TCN-3324, Exhibit 14.1-3, and any reguired techmical

specifications;

2. Obtains spproval sign—offs; and
3. Submits to Parchasing Division via Division Finance Officer.
Avward

The Purchasing Division selects the winning bidder and informs the RASA

Program Manager.
14.1.7 Exhibits

1. Exhibit 14.1-1, Request for Individual Consunltant or Research and
Development Contract — Form UCN-1127

2. Exhibit 14.1-2, Reguest for Payment to Guest Lecturers or Agreement for
Short-Term Consnlting or Professional Services — Form UCN-237

3. Exhibit 14.1-3, Purchase Orxrder Form, UCN-3324

4. Exzhibit 14,1-4, ORM., Subcontract Approval Chain

§. FExhibit 14,1-5, Processing Time, Sequence of Events, ORML Contzacts

14,1.8 Revision History

Rev. 1 Date: 03/31/86 First Revision

14,2 ADMINISTRATION OF SUBCONTRACTS

14,2.1 Purpose

The purpose of this procedure is to establish the requirements and
responsibilities of RASA Subcontract Requestor for administering am active

subcontract.
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14.2.2 Applicability

This procedure applies to all subcontracts initiated for support of the

work and functions of the RASA program.
14,2.3 References

1., Sect. 14.3, Subcontractor Reporting
2. ORNL/CF-79/53, Guidelines for Subcontracting at ORNL

3. D-2-16, Standard Practice Procedure, Martin Marietts Energy Systems,
Quality Assurance Program ’

4. D-2-8, Standard Practice Procedure, Martin Marietta Energy Systems, Con-
snltant and Special Services

5. Martin Marietta Energy Systems Purchasing Division Manual

14.2.4 Definitions and Abbreviations

14.2.4.1 Definiti

See Sect., 1.5 of this manual, Terminology.

14,2.4.2 Abbreviations

See Sect. 1.5 of this manual, Terminology.

14.2.5 Responsibilities

14.2.5.1 RASA Program Manager

The RASA program manager has the responsibility to ensure that all sub-
contracted work has adequate fundipg and that all subcontracted work is

technically adeqguate within the defined scope of work.
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14.2,5.2 RASA Subecontract Beguestor

The RASA Subcontract Regquestor respomsible for initiating the subcon~
tract will be responsible for admimistrative tasks dealing with the subcon-

tract.

14.2.6 Proccdure

14,.2.6.1 RASA Subcontract Beguestor Actions

The RASA Subcontract Reguestor shall perform these duties when adminis-

tering the subcontract.

1. Prevent potentiegl subconiractor from starting work in advance of offi-
cial anthorization from Martin Marietta Energy Systems Purchasing;

2. Segve as the source of technicsl documents and direction for the subcon-
tractor;

3. Provide Martin Marietta Energy Systems Purchasing (via RASA Program
Manager) with confirmation of work dome to emable vendor payments;

4., Interface with the RASA Program Manager and ORNL Subcontracts Coordina-
tor if problems arise in administration of the comiract;

5. Initiate and provide techmnical support for suwbcontract modification whesn
regquired; and

6. Advise RASA Program Mamager of special yesr—end accounting problems when
reguired. Sec Martin Marietta Energy Systems Purchasing Division

Manarl.

14.2.6.2 Other Directives

1. The RASA Subcontract Regumestor will direct the technical performance of
the vendor in required tasks. He will ensure that performance of the
tasks is properly completed and that quality assuravce hes been effected
according to the subcontract requirements. See D-2-16, Martin Marietta

Energy Syvstems Quality Assurance Program.
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for Subeontracting at ORNL.

3., He will keep the RASA Program Manager informed of the status of the sub-

contracted job and follow any directives,

4, He will review and approve the subcontractor’s fimal report. See Sect.

14.3, Subcontractor Reporting.
14,2.7 Exhibits
None.,

14.2.8 Revision History

Bev. 1 Date: 03/31/86

14.3 SUBCONTRACTOR REPORTING

14.3.1 Purpose

First Revision

This procedure is for use by RASA Subcontractkkequestor for guidance in

subcontractor contract report requirements.

14.3.2 Applicability

This procedure will be used to prepare every RASA subcontractor con—

tract and onsite services purchase order.
14.3.3 Refexences

1. Sect. 14.1, Procurement of Services and Equipment

14.3.4 Definitions sand Abbreviations

See Sect. 1.5 of this manugl, Terminology.
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14.3.5 Respomsibilities

The RASA Snbcontract Reguestor will implement and comply with this pro-

cedure,

14,3,6,1 Types of Sabconiractor Reports

Letter Report

1.
2. Enviropmental Impact Assessment and/or Statement
3. Radiological Survey Report

4

Drillers Report
14,.3.6.2 General

The RASA Subcontrzct Regquestor includes in the contract for each sub-
contractor certain specifications and gunidance for the reports he requires

from them, such as

1. 'The subcontractor will respond to schednle and all reporting reguire-—
ments of his particmlar contract, including informstion such as
driller’'s log, surveyor's maps, water sampling data, and subsurface
deta.

2. The subcontrsctor will respond to RASA guidance during report prepara—
tiom.

3. The subcontractor will respond to RASA review comments of his report
when provided.

4. Publication and distribution reguirements will be stated in the con~
tract. There may be certain property identification limitatiomns per
comtract terms and conditions,

5. The subcontractor will nse s RASA specified format, or may use his own
format to supply the required information, if acceptable to the RASA

Subcontract Regusstor.
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Mone.

14.3.8 Revision History

Rev, 1 Date: 03/31/86

First Revision
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Exhibit 14.1-1, Reguest for individual consultant or research and
development subcomntract — Form UCN-1127

REQUEST FOR INDIVIDUAL CONSULTANT OR RESEARCH AND DEVELOPMENT SUBCONTRACT

IMSTALLATION 1 APPLIED RESEARCH
{] OAK RIDGE GASEOUS DIFFUSION PLANT [ 8ASIC AESEARCH (REQUIRES PROGRAMMATIC DCE HDQTRS. APPROV ALY
{3 OAK RIDGE NATIONMAL _LABORATORY
71 OAK RIDGE Y-12 PLANT Date Division Nama/ Coda Numbior Rogumst Numoar
3 PADUCAH GASEQUS DIFFUSION PLANT
TO:  PURCHASING DIVISION ] Naw Subcontrset 3 Renawst ATTACHMENTS:
SUBCONTRACT SECTION O Moditication 3 Cancallaticn

- 1 set ¢o Justification
NAME AMD ADDRESS OF CONSULTANT 3 Earablish Accrust (avar) - # Sourco Justificati
OR SUBCONTRACTOR Subcontract No - — Tachaicel Review

I Starsmant of Work

Basic Ordar Agraemt. No.

Lertor Ralosze Na. 71 Other _

Originat Paginning Date

Currant Exp. Dals

Baginning Data This Prapasal

Paricy Of Contract This Propoasl ___ NUCLEAR MATERIAL REQUIRED:

N 23 vas - Quant d For—
Farmer Employae 3 ves [ Mo ° ¢ - Quantity and For
SECURITY REQIIREMENTS
Will Restrictad Dats Be Transtorred Outsigs Of Viili Consultant Or Subcontractor's Persannel Will Cansuitant Gr Subcontracter 3 Persaana
Qe Ridge Or Paducah? Heve Access To Restricted Data? Have Accems To Exclusion Area?
3 MNa O vYa 03 Ne [ Yes 2 Ne J Yes
COMPLETE THIS SECTION FOR INDIVIOUAL COMSULTANT QR PERSONMAL SERVICES CONTRACT
3 Parzanel Sorices Citizemhio Arcount Charge 8 & A Numpber FTP A Number Work Ordar N urmper
1 Consuttant -B61-
Employer Justiticotion ¥ or Rate Of Compansatian
Position l Campensation } Highest Dogree-Y R.
Maximum No. Dsys flecammsndaed Aate Por Doy MISC, EXPENSES 3 Ne S Yax - itemza
TAAVEL ALLOWANCE 0O No T3 Yes
COMPLETE THIS SECTION FOR R&D SUBCONTRACT
COMMITMENT (Inctuding Fea)
Work Grasr Numbar ToTaL
AccGunt Charge
B&R Number ——
FTP/A Numbar
Amount Praviousty Committad $ s $ % — K -
Amount Committed Thit Proposs! s s £ s [}
Ampunt Uncommitiad This Propessl  § s s s L.
TOTAL $ s $ s s
COST (Including Foal
Amnount Prior £Ys s — — s L]
Amount This FY (Currant) $ s *
Amount Future FYg $ $ s 1 5
TOTAL $ $ % s s
PURPOSE AND SCOPE OF SUBLONTRACT
APPROVALS: Technical Contact Cate
Divisien Directar Oate Financa & Matecinis Cate
Aesac. ¢ ab Dirscior Cota tnstallation Head Date
Subcantract Consuitent Coordinater Datn Purchasing Division Tate




MARTIN MARIETTA RASA/UMTRA ~ Sect._14 Rev._1

FNERGY SYSTEMS, INC. PROCEDURES MANUAL ‘
Oak Ridge National Date:_03/31/86
Laboratory Radiological Survey
Health ¢ Safety Activities Page _15_ of _18

Research Division
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Exhibit 14.1-2. Regqunest for payment to guest lecturers or agreement
for short-term consulting or professional services (UCN-237)

REQUEST FOR PAYMENT TO GUEST LECTURERS
OR AGREEMENT FOR SHORT-TERM CONSULTING OR PROFESSIONAL SERVICES

INSTALLATION:  [JJORGOP [} v-12 [JORNL [1] PADUCAH FORMER EmeLOvEE Tlves  INO
ORM 1201 aAaM 1101 ORM 2101 ORM 1202
{] Short-Term Consulting or ] Professional Service PATE TRAYEL orBLa No.
{3 Guest Lecturer (Requires Signature of Individual on reverse side)
: L _REQUEST FOR PAYMENT
INDIVIDUAL S NAME SOCIAL SBECURITY OR TAXPAYER § ACCOUNY NUMBER CHARGE ACIOUNT
g NUsMBER
MAILING ACDRESS ORGANIZATION KEPRESENTED ANG FOISITION BB N MR
TRAVEL FROM TO REGULAR EMPLOYER COOK ANEA OF SPECIALIZATION
RETURN 7O FORMER EMPLOYER FORMER KMPLOYER COOE
TRAVEL expensEs [ ves  ir ves, |- uen roucy BERVICES CATEGORY SODE
REQUESTED 7] v REMBURSENT oryer (sem waeo -200)

IF YES, TOTAL AMOUNT § HEGINMING DATE ENDING DATE NUMBER OF DATS

HONORARIUM OR FLAT N
FEE REQUESTED [Jves " Jwo

4F YES, AATE PER DAY §
DAILY FEE REQUESTED [ ves [ Jwo

- . s CLASSIFIED INFORMATION

'y [J incruoce ] €XCLUDE TRAVEL TiME 3 INvoLvED 7
DAILY FEE TO
-+ MO CLASSIFIED
a. 7] wneruoe (7] excrLube wekk enps (2 (NeSrmation INVOLVEDR

1. PURPOSE OF VISIT OR REMARKS (EXPLAIN FULLY)

1. ALIEN TAX CLASSIFICATION

I individual i§ a eitizen of another country, part 11 must be completed pror 1o submission to travel orhice.

CITIZENSHIPF 1\—": VIR
CHECK [[] RESIOENT ALtEN 0 ) NONRESIDENT ALIEN |ITAX TREATY - WITHHOLDING EXEMPTION to
APPROPRIATE S8OX .. » 1. >

{1) R3S Form 1078, Certdicate of Alien Clawning Residence i the U5, must be compieted in dupiicate by 1he resident slen and subintieo to t=s T
Office prinr to payinent
{20 If noncesident aliens claim they should be exemptad from withholding due to exsting tax teaty conditians, they must SubIMIT A werlen $1alerma—1 1 i1
Travel Oftice stating their clam and sprecitically indicating the nureber of davs they *have besn’ and 'will iz’ in the U S and the ameunt of the r sarm o
inthe U.S to date.
NOTE" IRS Regulations require UCN 1 withboid incume tax from all honararna or fees pad 10 nonresident aiens untess veTifically exemp1ad Dy Tik treals
conditians. g

IV.. APPROVAL

INGTALLATION HEAD OR DESIGNATED REPRESENTATIVE

DISTRIBUTION Copes ¥ -3 Travel Section
Copy 4 Divisiun Hesd

ucK-237
(1238 2:83)
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PROCUREMENT OF SERVICES AND EQUIPMENT

Exhibit 14.1-3, Purchase oxrder form, UCN-

PURCHASE REQUISITION

-14715

Tota: 1tems ’

NOTE: MEAVY OQUTLINED BOXES ARE REQUIRED ENTRIES o
Reauisiion No, | Oate Precarsal Wantea by Cate URGENCY 1 jg0m¢ Urgancy Approvar Signatura Zmpioyee o | Ca i
D- 4 73 i ) critical 7] Routine

INSPECTION Soecal (nspectian Name/Instructions Code HATARDOUS Useroae | Fazard £7SI0yee 0.
7] Recewing nNo | ves| U
3 seecia
Retar Techrmueal Questions to: ( If different fram requester ) bM Numoer Prianity DOD Pregram Commaaity Cone
Name lPhana
Suggested Verdoe(sh Attachmantsis) Indicstor(s):

O1. Classitisa

Q2. orawings (4. sote Source

[O3. soecitications [ ]5. Sampies

P LIRS

6. Cantronsa supst. (8. Onher

Requester taentfication/ Justitication

Remarks 1o Purchasing

1temNo, Acct., T.E., Sub. No_, or w.Q. Deliver to NMame Locanon Mantea oy Date . Del, Siheou t
[
001 — Attacnee
Hazarg Code(s): BM Item No. Property (tem| Repiacement Parts for
H F_RmR _Aa__s 0 ves
Noun I Vendgor Part Number lQuan(l(y {Unt t 5. G- 1 Proe
Description
1tem tNo. | Acct, T.E., Sub. No,, or WO, Oeliver 1o Mame Location Nantea ny Date | Oel. Scheoga e
002 Z Aamacnes

Hazard Cons(s): Reglaczment Parts tor

am Item No. Ir-rcoem Item

] ves

H F Rr A s

Moun l' Vendar Part Number

Descriptinn

Reauzstar 3raturs Reguester Emblayes Mumber

Frone

Date

Instailation Heag or Authorization Represantative Sqnature Approval Emoloyes Mumber

Date

UCN.14715 (126 6831
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Exhibit 14.1-4,

REQUESTOR®

DIVISION
FINANCE OFFICER

DIVISION
DIRECTOR

PROGRAM 2
DIRECTOR

LINE ORG.
FINANCE MGR.

PROGRAM ORG.
FINANCE MER.

LIf <$50K

If > $50K

LINE ORG.
ASSOCIATE DIR.

T

!

PROGRAM ORG. ,
ASSOCTATE DIR.

FINANCE & MATERIALS

DIVISION DIRECTOR

i

LABORATORY
DIRECTOR

If » $IM

ORNl, subcontract approval chain

NOTES:

1. A1l subcontract proposals, regardless of
amount require approval of the appropriate
Laboratory Associate Director.

2. In some cases, Associate Director serves as
Program Manager. He may also be Associate

Director for both Line and Program Organiza-

tian.

3. The requestor is presumed to have counseled

with the ORNL Subcontracts Coordinator and

any others to answer all substantive category

and procedure questions prior to initiating
Form UCN-1127.

4, The ORNL Executive Director replaces the
Associate Director step for those Divisions
or functions reporting to him.

Figure adapted from ORNL/CF-79/53
Guidelines for Subcontracting at ORNL

ORNL SUBCONTR.
COORDINATOR

UCC/ND
PURCHASING

Ucc/ND
~—em  PRESIDENT
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Exhibit 14,1-5. Processing time, sequence of events, ORML contracts

PROCESSING TIME - SEQUENCE OF EVENTS
ORNL SUBCONTRACTS

BUYER VENDOR ORNL BUYER/ORNL l BUYER/VENDOR | BUYER DOE-QRO
NEW | 2 WKS® AWKS | 1to3WKS|{2to3 WKSS| 2to 4 WKS | 2 WKS | 4 WKS
SOLE Prepare Prepare | Review Technical Negotiate Prepare | Approve
SQURCE | Req. for Proposal | Proposal Negot. if Costs if Final
Proposal Necessary Necessary Contract
Audit Cost!
Complete here if < $100K —— 1
UCN-1127 & ALL
OTHER DOCUMENTS
RECELVED
BUYER VENDORS ORNL BUYER/ORNL BUYER DOE-ORO
70 2 - 4 T
MULTIPLE 2 WKS 4 WKS 2 to 3 WKS 1 to 3 WKS 1 to 2 WKS 4 WKS
SOURCES{ Prepare Prepare Review Negot. if Prepare Approve
= Bid Pkg. Proposals| Proposals Necessary Final
Contract

Audit Cost’

Complete here if < $100K

RENEWALS OR REVISIONS SAME AS NEW SOLE-SOURCE

NOTES:

1.
2.
3.
4,

New vendors with no prior gov't contracts - 2 additional months for audit.

If advertising in Commerce Business Daily is req'd - 4 to 6 weeks additional.

Can be much longer if vendor negotiations are difficult.

If apparent first choice is difficult in negotiations, reject, and negotiate with others,

Eigure adapted frowm ORNL/CF-79/53 January 1979
Guidelines for Subcontracting at ORNL



SECTION 15:

QUALITY ASSURANCE PROCEDURES

15.
15.

15.
15.
15.

15.
15.
15.
15.
15.
15.
15.

1
2

8
9

Interface Control

Indoctrination, Training, Qualifications, and
Backup of Personnel

Procedure Preparation
Control of Purchased Items and Services

Identification and Control of Material and
Equipment

Inspection, Test, and Operating Status
Sample Collection, Control, and Documentation
Reserved

Reserved

10 Project Documant Control

11 Control of Deficient Items, Equipment, and Processes

12 Surveillance/Audit Program
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15. QUALITY ASSURANCE PROCEDURES
15.1 INTERFACE CONTROL
15.1.1 Purpose

The purpose of this procedure is to describe the various types of

organizational interfaces that occur during the activities conducted through.

the RASA/UMIRA program.

15.1.2 Applicability

This procedure applies to those activities that form a part of the
RASA/UMIRA program. The intent of this procedure is to list those organiza-
tions with whom contact is made and tb describe restrictions om interface,
by position. Interface between procedures and sections of the RASA/UMIRA
Procedures Manual is discussed in Sect. 1.4, QA Policy Manual and, there-

fore, does not apply to this procedure.

. Sect. 1.4, QA Policy Manual
. Sect. 2.3, RASA/UMIRA Administrative Organization
Sect. 10.3, Soil Radium Content Analysis

Sect. 12, Measuring and Test Equipment Calibration

L I 7 T B
s

. Sect., 14, Subcontract Services and Administration

15.1.4 Definitions and Abbreviations

PRQT ECT MANAGFER. An individual appointed by the RASA Program Manager to
coordinate all personnel matters, product gquality, milestone achieve—
ment, planning, interface with the DOE and other contractors, and all

other functions of the ISC’s Grand Junction office.

APPROVED : [z? m(‘/l%ﬂLCa DATE : fﬁ{/ 172

RASA/UMIRA Project Manager
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Also ses Sect. 1.3 of this manunal, Terminology.

15.1.5 Respoasibilities

The RASA Program Manager is responsible for emsuring that all inter-
faces with outside organizations are performed by designated personmpel in

accordance with established procedures.

15.1.6 Procedure

15.1.6.1 DOE

Interface with the UMIRA Project Office of the DOE will be performed
only by the RASA Program Manager, RASA/UMIRA Project Manager, and those per-
sonnel specifically designated by him. This activity may consist of the

following, as applicable:

1. Schednling and milestones

2. Development and change of survey scope

3. Submittal of vicinity property inclusion survey reports
4

. Other discussions as pecessary

15,1.6.2 ORML Purchasing

The RASA Program Manager or his designee will bave the responsibility
of interfacing with ORML Purchasing as described in Sect. 14, Subcontract

Services and Administration.

15.1.6.3 Subcontractors

Once contractual obligations are established, interface betiween the
RASA/UMIRA Project Manager or other designated representative and the sub-
contractor may consist of scheduling and ensuring final submittael of
required data and/or reports as well as emnsuring that services are performed

as regquested.
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15,1.6.4 Instrumentation § Controls Division {(Ig¢C)

The RASA Program Manager or his designated representative ﬁay initiate
inspection, calibration, and maintenance of eguipment and will be responsi-

ble for interfacing with responsible personnel in the IgC Division.

15.1.6.5 Analytical Chemistry Division

The RASA/UMIRA Project Manager or Sample Coordinator will be responsi-
ble for interfacing with the Analytical Chemistry Division for submittal of
samples collected from survey sites and obtaining results of analyses as
applicable in accordance with Sect. 10.3, Soil Radium Content Analyses.
Requirements for sample enalysis techniques to be employed can be identified

only by the RASA Program Manager or his designee.
15.1.6.6 HASRD

All interface with HASRD is administrstive in nature and will be accom-
plished through the RASA Group Leader as described in Sect. 2.3, ORNL-RASA

Administrative Organization,
15.1.7 Exhibits
None.

15,1.8 Revision History

Rev, 1 Date: 03/31/86 First Revision

15.2 INDOCTRINATION, TRAINING, AND QUAL IFICATION OF PERSONNEL

15.2.1 Parpose

The purpose of this procedure is to describe the indoctrination, train-

ing, and qualification requirements for RASA/UMTRA project personnel.
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15.2.2 Applicability

This procedure applies to all personmel performing tasks associated

with the RASA/UMIRA project.
15.2.3 References

1. Martin Marietts Emergy Systems Stsndard Practice Procedure D-3-1,

"Employment ”

15.2.4 Definitions and Abbreviations

15.2.4.1 Definitions

QUAL IFICATIONS. The charscteristics or abilities gained through trasining or
experience, or both, thst enable an individual to perform a specified
function.

PERFORMANCE STANDARDS and MEASURES of PERFORMANCE. A document, maintained by
the RASA Program Manager or Project Manager that contains expected posi-
tion respomsibilities for members of the RASA/UMIRA technical staff.

PERSONNEL. RASA/UMIRA personnel, including ORAD staff subconmtracted to ORML.

Alsoc see Sect. 1.5 of this manual, Termimnology.

15.2.4.2 Abbreviations

See Sect. 1.5 of this mawnual, Terminology.

15.2.5.1 RASA Program Manager

The RASA Program Manager will be respomsible for the following with
respect to gualifications and training of personmmel assigned to the RASA

PYogram.
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15

Establish job descriptions;

Ensure 'that the employment procedures defined in D-3-1 of the UCC-ND
Standard Practice Procedure are followed;

Maintain "Performance Standards and Measures of Performance;”

Ensure that RASA/UMIRA Project Managers are designated based on experi-

ence and ability.

.2.5.2 RASA/UMIRA Project Mansger

The RASA/UMIRA Project Manager is responsible for the indoctrination

and training of all personnel. This entails:

1.

Ensuring that all personnel within the RASA/UMIRA project have become
familisrized with those procedures that affectktheir assigned area, by
reviewing appropriate documentation of on-the-job-training;

Determining any specialized training requirements that may be necessary;
and

Ensuring that personnel are selected based on established experience in

2 given area.

15,2.5.3 Technicel Assistant, Process Coordinator, Electronics Technician

Sample Coordinator, and Quality Assurance Coordinator

All incoming field people (Team Members) will be given a package of
documentation composed of the VPMIM, RASA/UMIRA Quality Assurance

Program Plan, Procedures Manuval, report writing guidelines, and the

General Informetiop Guide for Employees of the ORNL/GJ Office.

Each above-captioned person will be responsible for conducting oral
indoctrination in their respective area: technical objectives of the
project, the standards to be used, safety technigques, egquipment opera-
tion; Soils Laboratory protocol, and the quality assurance elements that

are to be applied.
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The Team Leader is responsible for ensuring that selected team members
develop profficiency im necessary field survey techmigues, such as equipment

operation, sampling techniqgues, and gamma scan techniques.

15.2.5.3 Qualiiv Assurance Coordimator

The OQuality Assurance Coordinator will periodically evalnate the selec—
tion of persomnel for survey teams to ensure that only properly qualified
individuals have been selected and that appropriate indoctrination and
training bave been provided. The Ouality Assursnce Coordipator will also
document successful completion of traiming by approved forms in the person-
nel file. In additiom, a current listing of "backup” personnel for key
positions will be updated on sn 2s needed basis and distributed to sppropri-

ate people.
15.2.6 Procedure

The nature of this procedure is such that a sequential listing of

specific actions is neither practical nor necessary.
15.2.7 Exhibits
None.

15.2.8 Revision History

Rev. 1 Dste: 03/31/86 First Revision
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15.3 PROCEDURE PREPARATION

15.3.1 Purpose

The purpose of this: procedure is to establish: the outline, format, and

standard procedures to be used in preparing, revising, and deleting the pro-—

cedures in the Procedures Manual for the UMIRA project.

15.3.2 Applicability

This procedure applies to all procednres prepared for the Procedures
Manual for the UMTRA project. Sect. 1 (Introduction) and Sect. 2
(Integrated Activity Functional Description) of the manual contain back-
ground and descriptive information only and will be exempt from the format
requirements of this procedure.

15.3.3 References

1. Sect. 15,10, Project Document Control

15.3.4 Definitions and Abbreviatioms

15.3.4.1 Definitions

REVIEVWERS. Those individuals who have been sssigned the responsibilities for

administrative, QA, and operations activities.
Also see Sect. 1.5 of this manual, Terminology.

15.3.4.2 Abbreviations

PDN Procedure Deletion Notification
PRF Procedure Review Form
RPD Request for Procedure Deletion

Also see Sect. 1.5 of this manual, Terminology
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15.3.5 Responsibilities

15.3.5.1 RASA/UMIRA Project Manager

The RASA/UMIRA Froject Manager is responsible for the review and appro-—
val of all procedures contained in the Procedunres Manunal for the UMIRA pro-

ject, He is slso responsible for the assignment of reviewers.

The reviewers review the procedunres for proper integration of adminis-

trative, QA, and operational activities.
15.3.6 Procedure

15,3.6.1 Ontline and Content

A procedure is normally prepared to respond to an administrative, QA
or operations requirement and to defime how g particular activity is to be
condocted., The outline for the content of Sects. 1 through 8 of each pro—
cedure (except Introduction and Integrated Activity Functional Description)
will be the same for all procedures and will be the same as the outline used
for this procedure. The content of cach sectiom of a procedure will be as

follows.

State the purpose or objective of the procedure. This statement will

explain why the procedure is being written, as in Sect. 1 of this procedure.
Applicability

The application of the procednre will be stated in Sect. 2. The state-
ment will clearly define the specific epplicability and boundaries of the

procedure and list any exceptions,
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eferences

All documents referenced in the text of a procedure will be listed
under Sect. 3. If no reference is used, place the word "Nomne.” under the

heading.

Definitions;and'Abbreviations

Special definitions and abbreviations may be listed to clarify the ter-
minology used in the procedure. When required, they will be included under
their respective headings as shown in Sects. 4, 4.1, and 4.2 of this pro~—
cedure. Following the entries include "Also see Sect. 1.5 of this manuagl,
Terminology.” If there are no definitions or abbreviations to list, include

"See Sect. 1.5 of this manual, Terminology"” under the heading.

Responsibilities

The title(s) of the individual(s) responsible for compliance with the
procedure will be identified in Sect. 5. These titles are those on the GJO
organization chart (Exhibit 2.2-2).

Procedure

Subsection headings in Sect. 6 will reflect the specific subject matter
being presented in the procedure. The subject matter will establish and
detail the procedure steps required to implement the function or task to be
performed in a manner that is fully responsive to applicable requnirements,
codes, and standards.

Vhen making reference to other sections or procedures, the following

standard format will be used, as applicable:

1. See Sect._____ (when an entire section of the manual is to be refer-

enced).

2, S8ee Procedure _ {(when an entire procedure is to be referenced).
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w5

When making reference to exhibits, the standard format will comsist of

the exhibit title followed by the exhibit number in parentheses,

Tables, fignres, attachments, and snclosures that are provided in the
procedure will be placed at the end of the section. These exhibits will be

listed in Sseot, 7.
Revisionm history

The revisjon history of the procedure will be tabulated in Sect. 8.
15.3.6.2 Format

Procedaxe format

The procedure form will be the same as that ased for this procedure.

Procednre nuwbexr, revision, date, and page numbers

All procedures will be numbered per the gnidelines established in the
Procedure Numbering System (Exhibit 15.3-1).
The applicable procednre number, revisionm number, revision date, and

page numbers will be entered in their respective spaces on each page.

Section _kheadings

Scction headings will be capitalized and underlined in accordance with

the following scheme:

1. SECTION HEADING
1.1 SUBSECTION HEADING
1.1.1 Subsection Heszding

1.1.1.1 Subsection Heading
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Spacing

Draft versions may be double-spaced to facilitate review, mark-up, and
commentary. Final drafts will be in 12-pitch type with no spaces between

lines and one space between paragraphs.
Listed items

Ytems may be listed below any paragraph heading within the following

limitations.

1. Items will be listed by 2 sequential number.
2. The second line of an item shall start directly under the first letter

of the first line of each item.
Exhibits

All exhibits will be identified as Exhibit X.¥Y, where X is the sectiom
number and Y is the sequential exhibit number. Exhibits requiring more than
one page will carry at the top of the page the notation k

"Exhibit_____ {(continued).”

15.3.6.3 Procedure Prepsration, Review, and Approval

Originstion of new procedures

When a new procedure is required, a draft will be prepared using the
standard format (see Sect. 6.2 of this procedure).. In preparing the draft,
the originator will ensure that all appliceble reguirements and current
standards and guides have been incorporated as sppropriate. An originator
may be any member of the RASA/UMIRA staff or personnel specified for this
purpose by the RASA/UMIRA Project Manager.
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The originator will complete and sign Part 1 of the Procedure Review
Form (Exhibit 15.3-2) and submit it and the procedure draft to the
RASA/UMIRA Project Mamager. He and his reviewers will review the draft and
will check for impact and conformance of the procedure with administrative,
QA, and operations regquirements.

If no significant errors are detected, the RASA/UMIRA Project Manager
will sign Part 2 of the Procedure Review Form (PRF) end returm it and the
draft to the originator.

If significant errors are detected during the above reviews, the draft
and comments are returnsed (o the origimator for correction. Following
correction the procedure starts the review cycle again using the original
RE,

When the draft is approved, the originator will submit the procedure
for finsl typing and will submit the originsl, in its final form, to the
RASA/UMIRA Project Manager for sigmatory approvel. Distribution of the
approved procedure will be as described im Sect. 15,10, Project Document
Control.

The PRF and an sssociated procedure copy will be forwarded to the QA

Coordinator for retentiom inm the history file.

Revision of existing procedures

¥hen a procedure is to be revised, the originator will obtain a current
copy and indicate the appropriate changes. After completing and signing
Part 1 of the PRF, the originator will submit the marked up copy and the FRF
to the same cycle as described in Sect. 6.3.1 of this procedure for review,
approval, and distribution.

When 2 revised procedure is issued, the revised portion(s) will be
identified by a vertical line in the right-hand margin. Previous revision
marks, if any, will be removed. All successive revisions of each procedure

will be retained by the QA Coordinator im the history file.
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Deletion of procedure

When a procedure is to be deleted, a Request for Procedure Deletion
(RPD) (Exhibit 15.3-3) will be initiated and forwarded to the RASA/UMIRA
Project Menager. If the manager and his reviewers concur, the ﬁroccdure
will be deleted. T1If objéctions are raised, the procedure remains valid
until suffibient justifiéation for deletion is presented and approved by the
RASA/UMIRA Project Manager.

Once a procedure has been deleted, 8 Procedure Deletion Notification
(PDN) (Exhibit 15.3-4) will be completed by the RASA/UMIRA Project Manager.
Tt will be distributed to all holders of controlled copies of the Procedures
Manual by the QA Coordinator, with instructions toidiscard the subject pro—
cedure in their possession.

The originals of the RPD and the PDN will be forwarded to the QA Coor-

dinator for retention in the procedure master file (history file).

Exhibit 15.3-1, Procedure Numbering System
Exhibit 15.3-2, Procedure Review Form (PRF)
. Exhibit 15.3-3, Request for Procedure Deletion (RPD)
. Exhibit 15.3-4, Procedure Deletion Notification (PDN)

.
-

1
2
3
4

15.3.8 Revision History

Rev., 1 Date: 03/31/8¢ First Revision

15.4 CONTROL OF PURCHASED ITEMS AND SERVICES
15.4.1 Purpose

The purpose of this procedure is to describe the internal RASA/UMIRA
controls to ensure that purchased items and services conform to procurement

documents.
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15.4.2 Applicability

This procedure applies to items and services required to implement
activities associated with the RASA/UMIRA project. Jtems and services are
porchased through the Purchssing Department of Martin Marietta Energy Sys-
tems, Inc.; however, the ORML Standard Practices and Guidelines apply. Oth-
ers are purchased by BFEC Procurement after reguest by ORNL/GJ. A few items
are purchased with funds from a Petty Cash/Travel Fund kept by the Grand

Junction office.
15.4.3 References

. Sect. 2.3, RASA/UMIRA Administrative Organization
. Sect, 14.1, Procurement of Services and Equipment

. Sect. 14,2, Administration of Subcontracts

. ORNL/CF-79/53 Guidelines for Subcontracting st ORNL

1

2

3

4., Sect. 15.11, Control of Deficient Items. Equipment, Processes

5

6. D-2-16 Standard Practice Procedunre UCC-MD, Quality Assurance Program

7. D-2-168 ORML. Supplement, Standard Practice Procedure UCC-ND, Guality
Assurance Program

8. D-2-8 Standard Practice Procedure UCC-ND, Counssltant and Special Ser-
vices

9. D-2-8%5 ORML. Supplement Standard Practice Procedure UCC-NPD, Consuliant
and Special Services

10, D-2-1 Standard Practice Procedure, Part 1, Procurement of Material
11, UCC-ND Purchasing Division Manual

15.4.4 Definitions and Abbreviztions

15.4.4.1 Definitions

PROCUREMENT DOCUMENT. Purchase requisitions, purchase orders, drawings, con—
tracts, specifications, or instructions used to define requirements for

purchase.

Also see Sect. 1.5 of this manual, Terminology.
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15,4.4.2 Abbreviations

See Sect. 1.5 of this manual, Terminology.

15.4.5 Responsibilities

15.4.5.1 BRASA Program Manager

The RASA Program Manager or his designee, the RASA/UMIRA Project
Manager is responsible for ensuring that all items and services are procured
according to the guidelines and standards established in the reference sec-
tion of this procedure. "He is also responsible for approving requests for

the procurement of all items and services.

15.4.5.2 QA Coordinatox

The QA Coordinstor is responsible for reviewing nonconformance reports
which document any nonconformance upon visual inspection by 2 responsible

RASA/UMIRA technical staff mgmber.

15.4.5.3 Technical Staff Member

The technical staff member assigned to a particular procurement is
responsible for identifying the requirements for purchased items and ser—
vices, preparing requests for purchase, obtaining necessary approvals from
the RASA/UMIRA Project Manager, and ensuring the acceptability of items and

sexvices received in accordance with procurement documents for his project.

15.4.6 Procedure

15.4.6.1 Martin Marietts Energy Systems Quality Assurance Program

The RASA/UMIRA project follows the Martin Marietta Energy Systems Qual-
ity Assurance Program which is described in Standard Practice Procedures D-
2~16 and D-2-16S. These procedures include provisions for the control of
procurement documents and purchased items and services. The requirements

contained in the UCC-ND QA Program will ensure that proposals are properly
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reviewed, minimum QA Progrsm criteris are imposed on suppliers and subcon-

tractors, and that suppliers of items and services are properly gualified.

15.4.6.2 Fvalugtion of Conformance to Procurement Documents

Where vicinity property survey work regquires purchased items and ser-—
vices, the RASA/UMIRA Project Mamager will remain cognizant of the regquire-
ments established in procurement documents. Any deviation or departure from
these requirements will be reported to the RASA Program Manager for determi-
nation of further action in accordance with internal Martin Marictta Energy
Systems gunidelines. The QA Coordinator may assist the RASA Project Mamager
in this determination,

Upon arrival of any item to ORML Procurement, identification and
inspection will be performed in sccordance with Sect. 15.5, Identification
and Control of Material and Equipment, before shipment to the Grand Junction
office. All items other tham routine office supplies will be wviswally
inspected by the responsible RASA/UMIRA technical staff member. Any nomcon-
formance will be reported and documented as specified in Sect. 15,11, Con-

trol of Deficient Items, Equipment, and Processes.
15.4.7 Exhibits
None.

15.4.28 Revision History

Rev, 1 Date: 03/31/86 First Revision

15,5 1IDENTIFICATION AND CONTROL OF MATERIAL AND EQUIPMENT

15.5.1 Purpose

The purpose of this procedure is to describe the requirements for

ensuring the proper identification and control of material and equipment

used in the RASA/UMIRA progranm.
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15.5.2 Applicability

This procedure applies to equipment, instrumentetion and supplies such
as detectors, computers, peripherals, analyzer components and their support
systems; measuring and test equipment; and sources used for calibration or

comparison.
15.5.3 References

1. Sect. 11, Equipment Inventory Control and Maintenance

2. Sect. 12, Calibration of Measurement and Test Equipment

15.5.4 Definitions and Abbreviations

RIGH QUALITY, Equipment and materials that may have 8 significant effect on
the quality of the ISC's work, or that have a value greater than 41, 000.

Also, see Sect., 1.5 of this manual, Terminology.

15.5.5 Responsibilities

15.5.5.1 RASA Program Manager

The RASA Program Manager is responsible for ensuring that adeguate
equipment and supplies are available for implementation of the RASA/UMIRA

project.

15.5.5.2 RASA/UMIRA Project Manager

The RASA/UMIRA Project Manager is responsible for ensuring that only
equipment and supplies authorized for use on the RASA/UMIRA program are used
in the performance of radiological surveys and associated Laboratory activi-

ties.
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15.5.5.3 QA Coordinator

The QA Coordinator is responsible for enmsuring that the use and mainte-
nance of equipment and supplies are properly documented in accordance with
this and referenced procedures. All high guality items received at the
Grand Junction office shall be identified ss such and documentation of the
equipment shall be kept on file by the QA Coordimator. Any items improperly
identified or defective in workmanship are identifed with "hold tags" and
handled in accordance with Sect. 15.11, Comntrol of Deficient Items, Eguip-

ment, and Processes.
15.5.6 Procedure

15.5.6.1 PEguipment Tdentification

Tdentification of eguipment is accomplished internslly within Y§C Divi-
sion and is dependent upon accountability and inventory controls estasblished
by that division. FEquipment received directly from the vendor for use by
RASA/UMIRA will have an identification number assigned by the Electronics

Technician.

15.2.6.,2 Equipment Inventory

Accountability of high quality equipment assigned to the RASA/UMIRA
project will be accomplished through the use of inventory records identify~
ing the location of the equipment. These rccords will be kept by the person
ntilizing the equipment and the QA Coordinator.

15.5.6.3 Radiosctive Sources

Tdentification of radioactive sources will be as described in appropri-
ate calibration procedures identified in Sect., 12 of this manual, Calibra-

tion of Measuring and Test Equipment.
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15.5.6.4 Supplies

Supplies used for radiological surveys need not be specifically identi-

fied or authorized for use on the RASA/UMIRA program.

15.5.6.5 Use of Unauthorized Eguipment

Improperly identified or unidentified equipment, instrumentation and/or
radioactive sources should not be used during the performance of activities
associated with the RASA/UMIRA program (see Sect. 11, Eguipment Inventory
Control and Maintenance, for identification requirements). Any deviation or
departure from this requirement will be reported to the RASA/UMIRA Project

Manager for determination of appropriate action.
15.5.7 Exhibits
None.

15.5.8 Revision History

Rev, 1 Date: 03/31/86 First Revision

15.6 INSPECTION, TEST AND OPERATING STATUS

15.6.1 Purpose

The purpose of this procedure is to provide requirements for the check-
ing of equipment status and providing an overview of the documentation of

activities associated with site surveys,

15.6.2 Applicability

This procedure applies to all RASA/UMIRA radiological survey activi-

ties.
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1. Sect. 9.1, Equipment Ussage
2. Sect. 9.2, Date Recording

3. Sect. 15.11, Control of Deficient Items, Equipment, and Processes

15.6.4 Definitions and Abbreviationms

See Sect. 1,5 of this mannal, Termimnology.

15.6.5 Responsibilities

15.6.5.1 RASA/UMTRA Project Manager

The RASA/UMIRA Project Manager is responsible for accumulating all
information relative to the UMIRA project and periodieally reporting the
status of such activity to the RASA Program Manager. He or his appointed
designee is also responsible for the accuracy and completeness of all iafor-
mation recorded in appropriste logs and other dats used to provide statms of

completed activities,

15.6.5.2 QA Coordinator

The QA Coordinator is responsible for periodically reviewing the status
of vicinity property surveys to evaluate whether or not records and logs are
adegquately prepared and contain sufficient information to provide actual
status of survey activity. He is responsible for reporting to the
RASA/UMIRA Project Manager sny discrepancy with respect to the continunous

recordkeeping of vicinity property survey activities.

15.6.5.3 Electronics Technician

The inspection, test, and operating status on &ll equipment is maim—

tained by the Electronics Technician.
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15.6.5.4 Team Leader

The Survey Team Leader is responsible for checking the condition and
operability of field equipment prior to each day’'s use (see Sect. 9.1,
Equipment Use, and Sect. 15.11, Control of Deficient Items, Equipment, and

Processes.

15.6.6.1 Equipment Status

Prior to each use, the Team Leader will inspect the condition of equip-
ment to be used during survey sctivities. This inspection will include
verification that equipment has been calibrated and the due date for recali-
bration has not passed. After the inspection, he will record any indica-
tions of damage, wear, or malfunction and calibration date status in the
appropriate equipment log book. Any nonconforming equipment will be
delivered to the Electropics Technician, who will physically relocate the
item where it cannot be accessible for use and maintain records of such

equipment.

15,6.6.2 Status Reporting

At the beginning of each week, the Survey Team Leaders will prepare and
submit reports to the Process Coordinator that describe the status of com-—
pleted and anticipated vicinity property survey activities (see Sect. 9.2,

Data Recording). This information should contain, as a minimum:

1, JIdentification of those vicinity properties that have been surveyed
since the last reporting period;

2. A description or accounting of the reports prepared and issued during
the reporting period;

3. Statements regarding reports waiting for results of laboratory analyses;

4, A schedule of activities planned during the subsequent reporting period;
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5. A description of unusual or unexpected problems encountered during the
perxformance of smrvey activities such as problems with subcontractors,
the need for special equipment or modifications to existing egmipment,
etc.

6. The status of the vicinity property survey activities, as reflected in
logs and on the networked database, will be monitored by the Process
Coordinator and reporied to the Suxrvey Manager,

7. In additiomn, the Team Leader will also provide the Public Relations
Coordinator with a weekly list of the properties surveyed, by data and

property number,

15.6.7 Exhibits

Rev. 1 Date: 03/31/86 First Revision

15,7 SAMFLE COLLECTION, CONTR(L., AND DOCUMENTATICN

15.7.1 Purpose

The parpose of this procedure is to establish methods and gemeral cri-
teria to ensure that samples obtained from RASA survey sites are obtaiamed in
the specified manmer, that the radiological characteristics of these samples
are not altered before they are analyzed as a result of handling practices
or storage emviromment, and that samples are properly identified and

analyzed with documented results.
15.7.2 Appliecsbility

This procedore applies to all sample collection, analysis, and documen—

tation performed as part of the RASA program.
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15.7.3 References

. Sect. 9.6, Sample Collection

Sect. 10.2, So0il Sample Preparation
Sect. 10.3, Soil Radium Content Analysis
. Sect. 10.4, Soil Sample Storage

(L R D

. Sect. 15.1, Interface Control

15.7.4 Definitions and Abbreviations

See Sect. 1.5 of this manual, Terminology.

15.7.5 Responsibilities

15.7.5.1 RASA/UMIRA Project Manager

The RASA/UMIRA Project Manager is responsible for ensuring that all
collection, identification, handling, shipping, analysis, and documentation
of samples is performed by gunalified personnel in accordance with esta-
blisked and approved procedures. He is also responsible for ensuring,
throngh deleganted responsibilities, that interface organizations (see
Sect. 15.1, Interface Cohtrol) performing services related to the above ele-
ments are providing thosé services in accordance with good practices suffi-

cient to ensure the integrity and quality of sample results.

15.7.5.2 QA Coordinator

The QA Coordinator is responsible for periodically reviewing the sample
collection practices and the data generated as a result of sample analysis

for determination of mdherence to established practices and procednfes.




MARTIN MARIETTA RASA/UMIRA Sect._15 Rev.__1

ENERGY SYSTEMS, INC, PROCEDURES HMANUAL
Qak Ridge National Date:_03/31/86
Laboratory Radiological Survey
Health ¢ Safety Activities Page 24 of _51

Resesrch Division

SUBYECT: QUALITY ASSURANCE PROCEDURES

15.7.5.3 Sample Coordinator

The Sample Coordinator will manage the sample analysis facilities, per-
form gnality control of sample analysis, and coordinate the activities of
the teams' Sample Technicians with respect to use of the sample analysis

facilities,
15.7.% Procedure

15.7.6.1 Sample Collection

Sample collection performed during radiological surveys will be per—
formed in accordance with Sect. 9.6, Sample Collection, All sawmples col-
lected at survey sites will be identified with a unique identification code
for traceability in accordance with the procedure of Sect. 9.6.6.1, Sample

Identification,

15.7.6.2 Shipping, Handling, and Receiving

All semples will be packaged, shipped, and received in accordance with
the procedure of Sect. 9.6, Packaging and Shipment of Samples, to maintain
the integrity and traceability of the sample from time of collection to time

of analysis,

15.7.6.3 Soil Sample Preparation

All collected soil samples will be prepared im accordance with Sect.

10.2, Soil Sample Preparation.

15,7.6.4 Sample Analysis

A1l sample analyses performed ss part of the RASA/UMIRA radiological
surveys will be performed in accordance with Sect. 10.3, Soil Radium Content

Analysis.
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15.7.6.5 Cross—Checks and Inter-Laboratory Analyses

To provide independent tests of the ability to measure radium content,
a random sampling of 5% of all samples analyzed will be sent for cross-check
analysis to the Analyticel Chemistry Laboratory in Oak Ridge or in the Ben-
dix Field Engineering Corporation’s Envirommental Measurements Laboratory in
Grand Junction, The cross-check documentation will be maintained by the
Sample Coordinator. Please refer to Sect. 10.3, So0il Radium Content

Analysis, for more detail,

15.7.6.6 Sample Retention Periods_and Storage

Sample storage at the Laboratory after analysis is complete will be
performed in accordance with the procedure of Sect. 10.4, Soil Sample
Storage. Samples will remsin archived until the RASA Program Manager orders
sample retrieval or until DOE issues instructions to discard the samples.
Documentation of sample storage locations is maintained by the Sample Coor-

dinator sccording to the procedure of Sect. 10.4, Soil Sample Storage.
Nome.

15.7.8 Revision History

Rev., 1 Date: 03/31/86 First Revision
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15.10 PRATECT DOCUMENT CONTRUL

15.10.1 Purpose

The purpose of this procedure is to describe measures to control the
issuance and revision of documents, such as instructions, procedures, and
drawings, that describe activities affecting the RASA program, as well as

the final issued docunments to the DOE.

15.10.2 Applicability

This procedure applies to field imput data, procedures, equipment
operating and maintepance manuals, and final issned documents used during

the varions stages of RASA radiological surveys.

15.10.3 References

. Sect, 7.1, Identification of Properties to be Surveyed
. Sect. 7.2, Consent for Access to Survey Property
. Sect. 7.3, Property Base Map Development

. Sect. 9.2, Data Recording

. Sect., 10,1, Team Leader Pre-Report Activities

. Sect. 10,8, File Transmittsal

1

2

3

4

5

6. BSect. 10.7, Report Review
7

3 Sect. 12, Calibrationm of Measurement and Test Equipment
9

0

. Sect. 15.3, Procedure Preparation

Sect. 15.6, Inspection, Test, and Cperatimg Status

15.10.4 Definitions apsd Abbreviations

See Sect. 1.5 of this manual, Terminology.

15.10.5 Responsibilities
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15.10.5.1 RASA/UMIRA Project Manaser

The RASA/UMIRA Program Manasger is responsible for approving all
RASA/UMIRA issued documents.

15.10.5.2 Team Lesder

The Team Leader is responsible for organizing and reviewing the input
datas necessary for establishing the basis of a vicinity property survey as
well as the subsequent inclusion/exclusion recommendation. He is also
responsible for ensuring the availability of RASA/UMIRA procedures and forms
to personnel performing vicinity property survey activities (see Sect. 9.2,

Data Recording and Sect. 10.1, Team Leader Pre-Report Activities.

15.10.5.3 QA Coordinator

The QA Coordinator is responsible for monitoring the maintenance and
control of project records and data. 7The QA Coordinator is also respomsible
for maintaining a system of controlled issuance of all RASA/UMIRA project
documentation to ensure that ontdated revisions of procedures and policies

are not in use.

15.10.5.4 Graphics Coordinator

The Graphics Coordinator is responsible for obteaining accurate sand
current vicinity property legal description, conducting a walk—on survey,
and preparing a scale drawing for the radiological survey team (see Sect.

7.3, Property Base Map Devel opment).

15.10.5.5 Consent Form Coordinator

The Consent Form Coordinator will obtain accurate and current vicimitly
property ownership dats and attempt to obtain a consent for access for the
purposes of the walk-on radiological survey (see Sect. 7.2, Consent for

Access to Survey Property).
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15.10.5.6 Process Coorxrdinator

The Process Coordimator will sssign vicinity property files to specific
survey teams for swrveying, momitor survey team and property file progress,
and supervise the review completed reports before submittal to the Report
Typist for final editing and typing of the recommendation letter (see Sect.
15.6, Inspection, Test, and Operating Status, and Sect. 10.7, Report

Review).

15.10.5.7 Reports Coordinator

The Reports Coordimnator will review all completed reports before sub—
mittal for final typing to ensuwre techmical correctmess and clerical accu~-

Tacy.

15.10,5.8 Computer System Mapager

The Computer System Manager is respomsible for developing, maintaining,
and controlling all data processing services; the primary database functions

ar¢ storing, retrieving, and transmitting vicinity property survey dsta.

15,310.5.9 FElectrxonics Technician

The Electronics Technician is responsible for maintaining updated
equipment maintenance manuals and maintenmance and calibrationm logs for all

equipment (see Sect. 12).

15.10.5.10 Report Typist

The Report Typist will perform finsl revisions om survey reports,
prepare the letiter of recommendation, copy all appropriate vicinity property
file data, and mail the completed "Official Location Folder” to DOE (see
Sect. 10,8, File Transmittal).
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15.10.6 Procedure

15.10.6.1 Geperal

To the extent possible, all records, data, maintenance menuals, and
forms used or referenced in vicinity property survey related activities will

be identifiable by revision level and date.
15.10.6.2 Survey Planning

In the process of survey planning, the Team Leader will verify that
input data and records used are the latest available soorces of information.
He may elect to compare this data with historical site information to deter-

mine physical changes.

15.10.6.3 RASA/UMIRA Procedures Manual

Distribution of the RASA/UMIRA Procedures Manual will be accomplished
by cover letter to assigned individuals who will be accountable for the
gssigned manual. Manuals are to be distributed in total to ensure that per-
sonnel using specific procedures also have svailable those procedures or
sections that may be referenced.

To accommodate the usage of procedures during field activities, a
manual will be assigned to each field and mobile scan van. The Team Leader
will be accountable for the manual.

The GA Coordinator will ensure that he or she receives & file copy of
all cover letters used to issue RASA/UMIRA Procedures Manuals. When pro-
cedures are revised and approved for issue, they will be distributed to all
manual holders. The cover letter will contain instructions concerning the
dispositioﬁ of obsolete procedures or sections. A file copy of all revi-
sions of RASA/UMIRA Procedures Manual sections and procedures will be
retained by the QA Coordinator to provide a historical record of revisions

in accordance with the procedure of Sect. 15.3, Procedure Preparation.
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15.10.6.4 Equipment Operating and Maintenmance Manusls

Fquipment operzting and maintenance manvals will accompany the associ-
ated equipment st all times., Where this policy is not prsctical, the
appropriate operating and maintenance proceduxes will be provided in the
RASA/UMIRA Procedures Manunal, which will slways accompany 3 survey team., As
a precantion, a copy of these manuals will also be maintained in the
corresponding records files kept by the Electromics Technician. In addi-
tion, sufficient dats will be recorded to ensure the ability to reorder
appropriate informationm in the event a manual is misplaced or lost.

When changes to operating parameters or maintenance procedures are made
for s piece of equipment, changes to the correspording equipment operating
and maintenance mannals will be made, These changes will be identified by

revision level and date as im Sect. 6.1 of this procedure.

15.10.6.5 Data Collection and Reporting Forms

The use of up-to—-date forms and report formats will be controlled
through periodic spgveillamces of this activity. The Reports Coordinator
will maintsin a separate file of all forms used to report RASA/UMIRA activi-
ties and ensure that when forms are revised, all outdated copies are removed

from use or destroyed.

15.10.6.6 Protection of Vicinity Property File Datsa

The original scale drswing of the surveyed vicinity property shsall be
maintained in 2 central file kept by the Graphics Coordinator.

All original field dsta and photographs of surveyed properties located
outside of Mesa County shall be archived by the respective Team Leader.

All original vicinity property file data shall be returned by the
Report Typist and srchived in the sppropriate file.
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15.10.7 Exhibits
None.

15.10.8 Revision History

Rev., 1 Date: 03/31/86 First Revision
15.11 CONTRQL OF DEFICIENT ITEMS

15.11.1 Purpose

The purpose of this procedure is to describe the methods for identify-

ing and segregating deficient items and obtaining corrective action.

15.11.2 Applicability

This procedure applies to equipment and instrumentation improperly
identified, in disrepair, or in need of calibration. It also applies to
processes or services necessary to complete project goals in an accurate and

timely manner.

15.11.3 References

Sect. 12, Measuring and Test Equipment Calibration
Sect. 14.1, Procurement of Services and Equipment

. Sect. 14 2, Jdentification of Bubcontractor Requ1rements

1

2

3

4. Sect. 15 3, Procedure Preparation

5. Sect. 15.4, Control of Purchased Items and Services

6. D-2-8 Std. Practice Procedure, Consnltant and Special Services

7. D-2-85 ORNL Supplement Std. Practice Procedure, Consoltant and Special
Services.

8. D-2-1 Standard Practice Procedure, Part 1, Procurement of Materisals
Martin Marietta Energy Systems Purchasing Division Manual

10. Procedures QA-L-6-100-103, ORNL Quality Assurance Manual
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15.11.4 Definitions and Abbreviations

15.11.4.1 Definjtions

DEFICIENCY. A nonconformance or departure of a characteristic from specified
requirements. For porposes of this procedure, deficiencies apply to
equipment and instrumentation that may be damaged, in need of modifica-
tion, improperly identified, or past the due date for calibratiom such
that the guality of associated tests, snalyses, or measurements would be
in question. Deficiencies also apply to processes or contracted ser-—

vices which are not performed in & timely and/or accurate manner.

Also see Sect. 1.5 of this manuval, Terminology.

15.,11.4.2 Abbreviations

See Sect., 1.5 of this manual, Terminology.

15.11.5 Responsibilities

15.11.5.1 RASA Program Mansger

The RASA Program Manager or the RASA/UMIRA Project Manager is responsi-—
ble for ensuring that all items and services satisfy the gunidelimes and

standards established in the reference section of this procedure.

15.11.5,2 QA Coordinator

Upon notification of an mnususl or unplanmed event, the QA Coordimator
will determine how it should be reported. It should be reported as omne of
the following: (1) Noncomformamce Report (NCR); (2) Quslity Investigation
Report (BIR); or (3) Unuswval Occunrreance Report (UOR). The QA Coordinator is

also responsible for performing follow—up on the identified deficiencies to

obtain corrective action.
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15.11.5.3 Team Leader and Sample Coordinator

The Team Leader and Sample Coordinator are responsible for ensuring the
early detection of deficiencies in all equipment and instrumentation util-
ized in the performance of radiological surveys and/or soil sample anmalysis.
They are also responsible for instructing all Survéy Team Members or Sample
Technicians in the use of this procedure. In addition, they are also
responsible for informing the Electromnics Technician of eqnipmeﬁt or instru-
mentation identified as deficient and:in need of cglibration in accordance

with Sect. 12, Measuring and Test Equipment Calibration.

15.11.5.4 Electronics Technician

The Electronics Technician is responsible for maintaining appropriate

documentation demonstrating the stetus of identified deficiencies.

15.11.5.5 Process Coordinator

The Process Coordinstor shall alert the Survey Manager to any lag in
RASA/UMIRA activities (drawings, consent forms, surveys, or writtem reports)
which may serve as & potential deterrent to realizing RASA/UMIRA project
goals. In additiom, the Process Coordinator shall supervise the documenta-
tion and monitoring of the revision process of any survey reports returned
from DOE,

15.11.5.6 Reports Coordinator

The Reports Coordinator will document and monitor the revision process
of any survey reports returned from DOE. This documentation will serve &s a

monthly report which will be sent to the RASA/UMIRA Project Manager and QA

Coordinstor.
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15.11.6 Procedure
15.11,.6.1 Genersl

For more specific QA procedures in relation to identification, control,
and investigative/corrective action for nonconforming items, services, or

processes, please refer to Procedures QA-L~-6-100-103 of the ORNL QA Manual.

15.11.6.2 Identification of Deficiencies

Deficiencies in egquipment and instrumentation may be identified by any
member of the RASA/UMIRA staff. Once s deficiency is identified and a
description of the deficiency is noted in the appropriate log book, the
Electronics Technician will be informed so that he may make s recommendation
of whether or not continned use of the equipment or instrumentation is jus-
tified. The RASA/UMIRA Project Manager will determine whether to continue
using the item. The QA Coordimstor will determine how the deficienmcy should

be documented.

15.11.6.3 Temporazy Disposition of Deficiency

If it cannot be immediately determined that a deficiency will cause the
quality of associsted tests, anslyses, or measurements to be in question,
the RASA/UMIRA Project Manager may elect to allow the continued use of the
equipment or instrumentation. However, after repair or calibration, an

evaluation should be made to determine if any retestimg must be performed.

15.11.6.4 Repair or Modification of Damaged Eguipment and Instrumentation

The Electronics Techmician will determime the best method of repair.
The svailable alternstives are to perform the work in-house by sending the
item to the ORML I¢C Laboratory or the BFEC Envirommental Sciences Labora-

tory, or through use of an ouiside repair service. If ontside repsir
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services are elected, the requirements of the procedures of Sects. 14.1,
Procurement of Services and Equipment, and 15.4, Control of Purchased Items
and Services, will apply. If repair of the item involves modification of
the equipment or instrumentation, an evaluation should be made to determine
whether or not any changes to instructions contained in applicable pro—
cedures are necessary. See Sect. 15.3, Procedure Preparstion, for guidance

on procedure changes.

15.11.6.5 Lack of Identification

If equipment or instrumentation is not properly identified, the ORMNL
department responsible for its isswe will be consulted to obtain the neces~

sary information.

15.11.6.6 Deficiencies Suspected in Calibration

The requirements contained in applicable Sect. 12 procedures will be
foliowed when equipment or instrumentation is suspected to be out-of-

calibration or when the established due date for calibration has passed.
15.11.6,7 Records

Exhibits 15.11.6-1, 2, and 3 provide the appropriate forms used to
document a Nonconformance Report (NCR), e Quality Investigation Report
(QIR), and an Unusual Occurrence Report (DOR). Associated logs and records
will be annotated with appropriaste notations to describe the actions taken
to correct deficiencies and to clear any guestions concerning the validity
of tests, analyses, and measurements. Records will be available for review
by the QA Coordinator to determine that deficiencies are properly identified
and corrective action has been taken. If any adverse trends are noted dur-
ing this review, a written report will be made by the QA Coordinator to the

RASA Project Manager along with recommendations to prevent recurrence.
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15.11.7 Exhibits

1. 15.11.6-1, Nomconformance Report (NCR)
2. 15.11.6-2, Guality Investigation Report (QIR)
3, 15.11.6-3, Unnsual Occunrremce Report (TOR)

15.11.8 Eevision History

Rev., 1 Dats: 03/31/86 First Revision

15.12 SURVETLLANCE/AUDIT FROGRAM

15.12.1 Furpose

The purpose of this procedure is to describe the requirements for sur-
veillance and audits of RASA/UMIEA activities to ensure continmed implemen-—

tation of guality reguiremcnts and to determine its effectiveness.

15.12.2 Applicsbility

This procednre applics to all RASA/UMIRA asctivities performed at vicin-
ity property survey sites and at the Grand Junction RASA/UMIRA office; sub-

contrsctor activities are incladed.

15.12.3 References

1. Pyrogedure QA-L-8-100, OBNL Quality Assurance Manual

15.12.4 Definitions and Abbreviations

See Bect. 1.5 of this manual, Terminology.

15.12.5 Responsibilities
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15.12.5.1 RASA/UMIRA Project Mapager

The RASA/UMIRA Project Manager is responsible'for conveying to all
members of the RASA/UMIRA project the importance of continmed surveillance
and monitoring of all activities to ensure that applicable procedures are

foliowed and requirements are met in sccordance with Sect. 1.3,‘Scope.

15.12.5.2 QA Coordinator

The QA Coordinator is responsible for (1) conducting internal audits of
the RASA/UMIRA organization and subcontractors; (2) assisting the ORNL QA
Lead Auditor in perform1ng audits; (3) maintaining andit logs for the
RASA/UMTRA organization; and (4) followlng up on corrective actions result-

ing from both internal and extermal andxts.

15.12.6 Procedure

15.12.6.1 ORNL Internal Audits

The ORNL QA Lead Auditor performs regular QA audits of ORNL research
and development divisions, service divisions supporting the research of ORNL
programs, and other service divisions that provide services for ORNL in
order to verify that the ORNL QA program is effective and in order to ensure
compl iance with the ORNL QA program and applicable procedures. Normally,
one andit is conducted each month in s division, project, or facility

selected by the ORNL QA Director.

15.12.6.2 QA Progrsm Description

Audits are conducted in sccordence with an announced audit plan and
checklist by the ORNL QA Lead Auditor (Chairperson) with a team composed of
ORNL staff members. The audit team members are chosen by the Lead Auditor
for their experience and/or knowledge in QA and/or in the activity being
aundited. Normally, a member of ORNL management is g member of the aundit

team. Audits are conducted in accerdance with ORNL QA Procedure QA-L-8-100.
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Audit findings and recommendations of the audit team, as well as agree-—
ments and commitments for correctiom of any deficiencies, are documented by
the audit teem. The reports are distributed to ORML and division manage-
went, as well as the RASA/UMIRA QA Coordimstor.

Andit corrective asctions are placed on a computer tracking system for

appropriate follow—up by the RASA/UMIRA QA Coordimator.

15.12.6.3 Division Internal Audits

The Division and Program QA Coordinator performs QA sudits of activi-
ties within the division or program to verify for the Division Director that
the QA program is effective and to assure that the staff is complying with
appropriate aspects of the division's QA progranm.

Audits may be formal or informal. During formal andits, the following
activities are normally documented: notification of sudit, audit plan, audit
checklist, aundit findings, corrective action recommendations, and final sum-—
mary veport to division management.

Formal audits are normally conducted by an audit team chaired by the
Division or Program QA Coordinmator. The QA Coordinator reports to division
and/or program mansgement and is independent of activities being audited.

Informal gudits are conducted wore frequently than formal audits. They
are normally conducted by the QA Coordimator on an individual basis with the
responsible individual(s) in the group being asudited. These informal aandit
activities may or may mot be formally documented, but are recorded on the QA
Coordinator's audit log.

Audits are condocted when schednled by the QA Coordinator or when

schedunled by responsible division management.
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15.12.6.4 DOE UMIRA Project Office Audits

The DOE UMIRA Project Office will conduct formal sudits periodically,

with the assistance of the Technical Assistance Contractor'’'s QA Manager.

The RASA/UMIRA QA Coordinator will assist in these mudits and attend the

post audit meeting. The QA Coordinator will also follow up on all correc-

tive actions resulting from the aundit.
15.12.7 Exhibits
None.

15.12.8 Revision History

Rev. 1 Date: 03/31/86

First Revision
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Exhibit 15.3-1. Procedure numbering system*

Section Section and procedures
no. description

Introduction Section

1 INTRODUCTION
2 INTEGRATED ACTIVITY FUNCTIONAL
DESCRIPTION

Planning Procgdures

3 PROGRAM ADMINISTRATION

4 SUBCONTRACT PLANNING

5 QUALITY ASSURANCE PLANNING
6 PROTECT MANAGEMENT

Implementation Procedures

7 PRE~-INCLUSION SURVEY ACTIVITIES

g MOBILE GAMMA SCANNING VAN

9 INCLUSION SURVEY ACTIVITIES

10 POf.!- TNCLUSION SURVEY ACTIVITIES

11 FQUI¢MENT INVENTORY, CONTROL, AND MAINTENANCE
12 CAL IBRATION OF MEASUREMENT AND TEST EQUIPMENT
13 DATA MANAGEMENT

14 SUBCONTRACT SERVICES AND ADMINISTRATION

15 QUALITY ASSURANCE PROCEDURES

$Procedures are to be numbered according to the 15 sections of the
Procedures Manual.
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Exhibit 15.3-2. Procedure review form (PRF)

PART 1 ( ) NEW ( ) REVISED

Procedure Number: Revision:

Title:

Page(s) and Paragraph(s) Affected:

Reason and References

Originator: Date:

PART 2

Approval:

RASA/UMTRA Project Manager: Date:
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Exhibit 15.3-3., Request for procedure deletion (RPD)

Procedure Number: Revision:

Title:

It is requested that the above procedure be deleted.
Reason for deletion:

Originator: Date:

Comments:

Concurrence:

RASA/UMTRA Project Manager:

Date:
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SUBJECT: QUALITY ASSURANCE PROCEDURES

Exhibit 15.3-4., Procedure deletion notification (PDN)

Procedure Number: Revision:

Title:

The above procedure has been deleted from the Remedial Action
Survey and Certification Activities Procedures Manual.

Discard the copy of the procedure in your possession and replace
it with this sheet,

RASA/UMTRA Project Manager:

Date:
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SUBFECT: QUALITY ASSURANCE PROCEDURES

Exhibit 15.11,.6-1. Nonconformance Report (NRC)

NCR NO.
TDiViSIoN
QA PROGRAM
TYPE: [ maTermiaL T paRT {7] sYsTEm | ASSEMBLY
PROJECT TITLE PROGRAM
ITEM NAME CWG /SPECIFICATION NO.
VENDOR/ SHOP WORK ' PURCHASE ORDER
DESCRIPTION AND CAUSE OF NONCONFORMANCE
Name T T T T o Cate I
PROPOSED REMEDY AND JUSTIFICATION
PROPOSED DISPOSITION: T USE UNCCRAECTED _ RePmA . REWORK T RECECT
7NWE_‘4———_—</—‘~—77~ o !TITLE o 7‘} CATE T
- — - . | Qi REPORT . .
DISPOSITION: |~ USE UNCORRECTED __ REPAIR ~ REWORK = REJECT | REQUIRED C,YES WO
TASK LEADER GaTE sTneR bATE
E
APPROVED BY LEAD DESIGNER DATE QTHER DAT
ITEM USER EATE Qac . CaTE
QA REASSESSMENT rReauinep || ves [ ] ~o
[] arprRoVED DISPOSITION COMPLETED
- 5

UCN-16077
123 1-38)
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SUBJECT: QUALITY ASSURANCE PROCEDURES

Exhibit 15.11.6-1 (Continued)

INSTRUCTIONS FOR USE

1. On report of a nonconformance the Task Leader or persan(s) deiegated by the Task Leader shall filt in the
initial portion of this form and complete the Description and Cause of Nonconformance portion as soon as
possible.

2. 1f the cause of the noncanformance is not immediately determinable, the Task Leader or his designee(s)
shall upon completion of the quality control or guality assurance measures necessary to determine the
cause promptly complete this portion. The Task Leader or his designee shall sign and date this portion
on completion at the indicated place.

3.  Upon evaluation by management of the remadial action necessary to dispose of the item and the justific-
ation for such action, the Task Leader or his designee(s) shall compiete the portion, Proposed Remedy
and_Justification, detailing-actions to be applied ta 'the item and the reasons the remedy will make the

item adequate for the intended use. The recommended disposition shall be indicated in this portion. The
Task Leader or his designee shall sign and date this portion on completion.

4,  The NCR Continuation Sheet shall be used as necessary to adequately explain Steps 1, 2, and 3.

5. The material review board shall complete the portion, Disposition and Corrective Action Report, by check-
ing the appropriate box indicating the decision of the materiai review board.

8. The portion, Approved By, requires the signature of the Task Leader or his designee and sil personnel

substantially participating in the evatuation of the nonconformance, recommending disposition, and/or
requinng a quality (nvestigation report, giving date and title,

7. Where the nonconformance resulls in a violatien of design requirements and the disposidion recornmended
is Use Uncorrected cr Repaired, the abdroval of the Leasd Designer is required-by his signature with date.

8. All NCR's pertaining to items manufactured, fabricated, or assembled at MMES require the signature of
the person using the final item or responsible for its: performance in service, or the signature of his super-
visor; uniass such authority is specifically delegated 10 others,

9. The NCR and each attached NCR Continuation Sheet shall be signed and dated at the appropriate places.

10. The QAC shall, upon satisfactory completion of all required QA actiens, sign and date the NCR, and
indicate if a QA reassessment is required,

11. A copy of the NCR completed to this stage shall be transmitted to the personnel who are to accornplish
the approved disposition, and upon completion, the respoasible persan shall chack the box Approved
Disposition Completed, sign, give title, date the copy, and return it to the project.
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SUBTECT: OQUALITY ASSURANCE PROCEDURES

Exhibit 15.11.6-2, Quality Investigation Report (QIR)

"INDEX NO.

|REPORT DATE:

-1 tmitial

i

interim

PART | L Fimal

1. TITLE (Dsscriptive} \}DATE OF PROBLEM QIR NO.
2. DESCRIPTIOMN OF PROBLEM AND SIMILAR OCCURRENCES

3. OPERATING CONDITIONS & CONTRIBUTING FACTORS

4. IMMEDIATE ACTION TAKEN (Supbmit to immediate suparvision within 2 working days of probiem recognition.)

Originatad 8y {Bate Bupervisar [Date

A L
5. PRELIMINARY INVESTIGATION AND EVALUATION (Include any preliminary indications of contributing QA deficiencies.)

APPARENT CAUSE: D Dasign D Materia! E Persannel ;j Procedure : Qther

QA ASSESSMENT: ] Adequate [ peticient U] monexistent " aaa no. e
QA PLAN: D Adequatzs D Deficient D Monexistent D Not Required [:1 QAP No. e
COST IMPACT: ] overssnoo0 ] s25.000-$50.000 . ) $5.000 - $25.000 (] Under 35.000  Est./Actual Cost § .

6. ISCORRECTIVE ACTION REQUIRED? (Expfain in terms of QA or administrative actlans required as well as needed “‘technical fix'’,)

7. FURTHER INVESTIGATION IS REQUIRED: |_] Yes .| No
INVESTIGATION TEAM: [Chairman QA Representative .
i
T T
I |
asPROVED T TUTTTTTTTTUBATE [ DIVISION GA COORBINATOR R - 7%
8. DISTRIBUTION: Dept./Section HMread Plant QA Coordinator Others {Last)

WCN-10994
Div. Director/Manager Divisian QA Coeordinater {1235 6-84)
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SUBYECT: QUALITY ASSURANCE PROCEDURES

Exhibit 15.11.6-2 (Continued)

PART Il Investigation Team Report

5, FINDINGS {Inctude any specific QA deficiencies noted during tng investigation. Aitach supplemental information.)

10, CORRECTIVE ACTION(S) RECOMMENDED {Explain in tarms of QA or administrative actions required as weli as needed ““technical fix"".}

11. OTHER SITUATIONS WHERE RECOMMENDED ACYIONS MAY BE APROPRIATE.

SUBMITTED BY: | Chairman Date
|
|
]
12. FOLLOW-UP ASSIGNED TO: 13. SCHEDULED COMPLETION DATE:
APPROVED BY: Drvision/Managar/Directar Date Division QA Coardinator Date

SUPPLEMEN:I;AL DISTRIBUTION:
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SUBJECT: QUALITY ASSURANCE PROCEDURES

Exhibit 15.11.6-3, TUnusual Occurrence Report (UCR)

MARTIN MARIETTA ENERGY SYSTEMS, INC.
OAK RIDGE NATIONAL LABORATORY
UNUSUAL OCCURRENCE REPORT

MARTIN MARY

Page I of

. Report No.
2. Report Date
lnitial
Interim ...

Final

3. Division or Project

Z¥F7c;|7|3y, System, ond.or Equipment

S. Date of Unusual Occurrence 6. Timeof Unusual Occurrence

7. Unusual Occurrence Subject

Material _ Personnel . Procedure

8. Apparent Cause:  Design
Other .

_ , Explain in [tem 14

9. Description of Unusual Occurrence

1. Immediate Evaluation

UCHN-111008
(2 5-84)
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SUBYECT: QUALITY ASSURANCE PROCEDURES

Exhibit 15.11.6-3 (Continuned)

UNUSUAL DCCURRENCE REPORT

Page_2 of
Report No.
Report Date
12. Immediate and/or Temporary Corrective Action Taken and Results
13, Is Further Evaluation and/cr Corrective Action Necessary?  Yes No _

If Yes: Before Further Operation

By Whom?
When

i4. Final Evaluation and or Corrective Action

Taken Recommended .

PUENR I AAAES e S Ee o e S S C S AU SELE Sl

I5. Programmatic Impact

e 10 be supplied

16. Impact Upon Ml aal Codes and Standards, Including RDT Standords

17. Simitar Unusual Occurrence Reports Eindicme report no.(s)j

18. Suggested Laboratery-wide Application of Corrective Action Taken for this Unusual Occurrence

19. Signatures:

Originator Date
Approved by _. . Date
Approved by __ Date

Approved by ___ . Date
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