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GENERIC RADIOIOGICAL CHARACTERIZATION PROTOCOL FOR SURVEYS CONDUCTED
FOR DOE REMEDIAL ACTION PROGRAMS

B. A. Berven, W. D. Cottrell, R. W. Leggett, C. A, Little, T. E. Myrick,
W. A. Goldsmith, and F. F. Haywood

ABSTRACT

This report describes goals and methodology that can be used by
radiological survey contractors im surveys at properties associated
with the Department of Energy'’'s remedial action programs. The
description includes (1) a general discussion of the history of the
remedial action programs; (2) the types of surveys that may be
employed by the Radiological Survey Activities (RASA) comtractor;
(3) generic survey methods that may be used during radiological
surveys; and (4) g format for presenting information end data in =
survey report.

1. INTRODUCTION

During the early history of this country’s atomic energy program,
over 150 sites (primarily in the eastern United States) were involved in
research, processing, and storage of radioactive ores and residues con-
taining uranivm, thorium, and their decay chein radionuclides. VWork at
these federally, privately, and institutionally owned facilities was
performed under contract with the Manbattan Engineer District (MED) and
later the Atomic Enmergy Commissionm (AEC). The urgency and magnitude of
this program, as well as the limited knowledge of some industrial parti-
cipants regarding radiosctive characteristics of residual material, con-
tributed to contamination of some sites.1 Contracts for needed services
were made and terminated as required. However, at termination, the

sites were to have been decontaminated according to gnidelines then in
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use. Most of these sites were decontaminated, but since that time many
of the radiclogical records have been lost or destroyed, and the radio-
logical criteria for the unrestricted release of these sites have
changed. An AEC [now the Department of Energy (DOE)] program was ini-
tiated in 1974 to identify all formerly utilized sites, characterize
their current radiological status, determine the extent of remedial
action (if necessary), decontaminate the sites as necessary, and release
the sites for unrestricted or limited use as reqnired.1 This program is
called the Formerly Utilized MED/AEC Sites Remedial Action Program
(FUSRAP). Surveys to define the radiological conditions at many of the
sites have been completed, and remedial actions have been initiated or
completed for several of the sites.

In 1974, the AEC initiated a study of 22 inactive uvranium mill
sites in cooperation with the Envirommental Protection Agency (EPA) and
2,3 This study
developed into the Uranium Mil]l Tailiings Remedial Action Program
(UMIRAP) under authority of the Uranium Mill Tailings Radiation Control
Act of 1978 (Public Law 95-604). The objectives of this program were to

health authorities in the eight affected western states.

conduct engineering assessments of existing conditions at these sites,
determin~ the remedial action required, develop plans and specifications
for implementing remedial actiom, perform the mnecessary remedial action,
verify the results, and release the sites for unrestricted or limited
use as required. The radiological surveys and assessments for these 22
inactive uranium mill sites have been completed.

Several facilities have operated under the auspices of the MED,
AEC, and the Department of Defense, whose work has been partially or
wholly related to radioactive materials. Currently, many of these sites
are controlled by DOE under the Surplus Facility Program. These facili-
ties require no historical documentation revier or initial radiological
characterization; however, DOE has responsibility for decontamination
and decommissioning of these facilities. DOE’s Surplus Facility Program
has been established to ﬁevelop plans for remedial actiom, to conduct
the necessary remedial actiomn, to verify the results, and to release

these sites for narestricted or limited use as required.



Within DOE, responsibility for various aspects of the remedial
action programs has been assigned to the Assistant Secretary for
Envirommental Protection, Safety, and Emergency Preparedness (ASEP) and
to the Assistant Secretary for Nuclear Energy (ASNE). The ASEP, through
DOE, is responsible for initial radiological characterization and desig-
nation of sites for remedial action, hecalth and safety overview, and
certification of remedial action in compliance with appropriate stan—
dards. The ASNE is responsible for planning and conducting remedial
actions. More complete descriptions of the activities assigned to each
assistant secretary may be found elsevhere.2 Within DOE, the Radiologi-
cal Survey Activities (RASA) Program performs duties assigned by DOE in
support of objectives of the ASEP.

Argonne National Laboratory, Oak Ridge Associated Universities, and
Oak Ridge National Laboratory have been assigned major roles in the com-
duct of the DOE RASA program. These institutions (identified throughout
this report as RASA contractors) are responsible for characterization of
the radiological conditions at sites assigned by DOE and for techmnical
support in determining the need and priority of any remedial action,
Following remedial action, RASA contractors ensure that site comditions
are within pertinent federal and state radiological guidelines. Other
institutions supporting the DOE RASA program include Aerospace Corpore-
tion, which provides techmical support to DOE; EG¢G, which performs
aerial radiological surveys:; Battelle-Pacific Northwest Laboratories,
which conducts vicinity properties risk assessment for property occu-
pants; and Monsanto Research Corporation——Mound, which provides long-—
term radon and radon daughter measurements for DOE. The work is per-—
formed in close cooperation with and according to the specific needs of
DOE.

All primsry UMIRAP sites, surplus DOE sites, and most primary
FUSRAP sites bave undergone comprehensive radiological assessnents.l’z
Near many of these sites, however, public, residential, commercial, and
industrial properties (collectively termed vicinity properties) have
been secondarily contaminated as a result of the use of contaminated
building materials or process residues for building construction or for
fill in outdoor areas. In many cases, the use of process residues (such

as mill tailings) to backfill foundations has produced elevated



radiation exposures in indoor areas. Experience gained to date indi-
cates that the contaminating materials are present in various combina-
tions and distributions and that unique survey procedures to identify
the contaminating material or to verify its removal will normally be
required for each property. The broad survey program, which was ini-
tiated to identify the contaminated vicinity properties, included other
government agencies (notably the Department >f Housing and Urban

Devel opment and EPA), direct public inquiries, merial surveys, mobile
gamma scanning, and historical records searches. Aerial surveys for
most of the suspect areas have been completed and are being followed up
by mobile gamma-scanning measurements. Current information indicates
that a large number of properties may be involved. Radiological surveys
for some of the properties have been completed, and remedial actions for
some of these are under way or have been completed.

Final cleanup standards have been prepared by the EPA‘ for the
inactive uranium mill sites and associated vicinity properties in the
UMIRAP. Certain other federal radiological 3nidelines5'6 and the ALARA
(as 1ow as reasonably achievable) philosophy are applicable to federsal
remedial action programs. Generic clesnup criteria have not been estab-
lished for sites and vicinity properties included in the FUSRAP program;
however, DOE has established criteria on a site-by-site basis in accor-
dance with established federal guideliness‘6 and ALARA philosophy.
Appendix A summarizes the applicable radiation protection guidelines
used ip DOR’s remedial action programs.

The purpose of this report is to document the generic survey plan
used for radiological surveys by the RASA contractors. Individual RASA
contractors have responsibility for preparing documents describing their

specific instrumentation and survey methodology.



2. GENERAL SURVEY PROCESS

The tasks to be performed at each site have been organized by DOE
into discrete steps to ensure an orderly progression of work and to
minimize costs. At the completion of each step for each site, DOE
implements a series of decision processes to proceed to the next step
and to coordinate the next set of activities. Work performed by the
RASA contractor to support the program has been organized to be directly
compatible with the overasll DOE remedial action program organization and
to provide the documentation required by DOE to implement the decision
and coordinating processes. The sequence of radiological survey activi-
ties for a site is illustrated in Fig. 1.

The first step consists of reviews of records and anmy other infor-
uation relevant to the properties involved, the types of materials that
might be involved, the intended use of the materials, and the type and
levels of radioactive conr-mination that might be anticipated. The
resvlts of previous radiological survey activities (such as those per-
formed by the EPA and by the local and state agencies and aerial gamma
scanning of the indicated area, which may have been completed by DOE
contractors) provide a primary basis for identifying properties that
might be involved. Such data are used to define the specific require-
ments for additionel property identification activities. These activi-
ties are followed by the appropriate radiological survey as described in
the following sections. Upon completion of the radiological survey, a
survey report is prepered and submitted to DOE documenting sll pertinent
information gathered during the radiological survey process. The
reports may also include estimates of potential health risks or other
conclusions drawn from radiological survey information.

Potential health risks are determined by gathering appropriate data
regarding on-site conditions end usage, as well as by sufficient radio-
logical measurements to determine average and maximum radiation levels
such that the potential for radiation exposure to site occupants can be
determined. By knowing the variocus radiation exposure pathways from
specific radionuclides, the assumed occupancy factors and the average
and maximum radiation levels to which occupants could be exposed, long-

term radiation doses to these occupants cam be estimated. Estimated
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doses for an individual occupant can then be converted to the potential
for adverse health effects by using health-risk estimators such as those
found in the BEIR report.7 Estimates of the relative degree of poten-—
tinl health effects at a site may assist DOE in prioritizing the need
and urgency for remedial action.

The following sections describe gemeric types of radiological sur-
veys that may be employed by the RASA comntractor, including the radio-
logical survey methodology that might be used for the radiological meas-
urements, and the procedures for obtaining envirommental samples
required for each type of survey. These are adapted to the specific
requirements for each site and are implemented according to the specific
characteristics of the site and specific procedures and instrumentation
used by the individual RASA contractor. Any combination of these sur-
veys may be employed at a given site. Although each site may have par-
ticular requirements to satisfy the radiological survey objectives, each
type of radiologicel survey procedure shares common elements. Among
these elements are the radiation detection devices that are used to
measure or analyze radiation levels or radionuclide concentrations
within a sample taken from a site. These detection devices must be able
to detect radiation levels or radionmuclide concentrations that are a
fraction of the applicable Nuclear Regulatory Commission (NRC), EPA,
and/or DOE criteria, guidelines, or regulationms. Speéific guidance for
each of these applicable mensnfenents or analyses is‘presented in the
following sections.

2.1 AERIAL RADIOLOGICAL SURVEY

An aerial radiological survey consists of gamma spectral anmalysis
performed from an aircraft flying over a defined area of land at a
specified altitude (usually approximately 45 m) in parallel traverses at
a specific spacing between traverses (usually approximately 76 m). An
NaI(T1) gamma detection system on the aircraft averages the radiation
levels produced by gamma-emitting radionuclides. The result of the sur-
vey is a map with superimposed isopleths of gamma exposure rates. This
type of survey is used for locating general areas of radiation anomaljes
over a specified tract of land. This detection system is also able to
discern the specific radionuclides causing the radiological anomalies.



2.2 MOBILE GAMMA-SCAN RADIOLOGICAL SURVEY

This type of radiological survey consists of a methodical ground-
level gamma-scanning of a property or series of properties by a vehicle
equipped with NaI(T1) detectors and associated analyzers and recorders.
A mobile gamma-scanning vehicle has the capability to detect radiation
levels statistically different from background levels measured from
vehicle~accessible areas. The purpose of a mobile gamma-scanning survey
is to accomplish one or more of the following: (1) verify aerial radio-
logical survey results; (2) identify a specific location of radioac-
tivity on the ground as indicated by the aerial radiological survey:
and/or (3) identify the location of other radistion anomalies that did
not appear on an serial scan. A mobile gamma scan requires input of
pertinent information such as site history, maps, and photographs, and
it requires a radiological survey plan prior to initiation of the sur-
vey. Section 3.2.2 describes the methodology for the mobile gamma-
scanning survey.

2.3 PRELIMINARY RADIOLOGICAL SURVEY

The preliminary radiological survey normally consists of a visit to
the candidate site by a RASA contractor. During a preliminary survey,
sufficient information should be gathered so that the contractor may
recommend that the site be released for unrestricted use or that a
comprehensive radiological survey be performed. Occasionmally, little
information about the radiological condition of a site may be known; in
such cases, the functiom of the preliminary survey is to determine if
any contamination exists on the site and, if so, to determine the effort
that will be required to perform a comprehensive radiological survey.
Once contamimation is known to exist on site, or sufficient evidence
suggests that contamination probably exists on site, the preliminary

radiological survey’s purpose is to
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1. pgather pertinent information such as historical data, maps,

diagrams, and photographs;

2. prepare for s comprehensive radiological survey by contacting
appropriate local, state, and federal aunthorities and site owners
and/or managers {(initial contact with these individuals is made by
DOE);

3. gather background measurements and samples if needed; and

4. perform appropriate initial outdoor and/or indoor measurements and
sample collection for purposes of planning a comprehensive radio—

logical survey.
2.4 COMPREHENSIVE RADIOLOGICAL SURVEY

The ccnﬁrehensive radiological survey consists of a visit to the
candidate site by RASA contractor personmel. At this time, enough meas-
urements and samples are obtained to fully characterize the radiological
condition of that site, including the boundaries of contamimation, to
support the determination of need for remedial actions. In additionm,
the comprehensive radiological surveys provide enongh information that
no further radiological survey work is required before condhcting
engineering and envirommental sssessments of possible remedial actiom
options. The specific objectives of a comprehensive radiological survey
are to establish if radioactive contamination exists om site and, if so,

to determine
1, the radionuclide identity of the contamination;
2. the location of the contamination;

3. the areal and vertical extent of the contamimation;
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4. an estimate of the volume of contaminated material;

‘S§. the degree of contamination relative to background radiation level:

and appropriate regulatory guidelines;
6. the potential for off-site migration of contamination; and

7. data to support estimates of the potential for health effects to

residents, employees, and/or the general public.

The survey methodology employed to achieve these specific objectives is
described in the following paragraphs. ]

The process by which a comprehensive radiological survey is con-
ducted is shown in Fig. 2. The comprehensive radiological survey will
follow the radiological survey plen prepared for that specific site.
Pertinent ancillary information is gathered prior to preparing the sur-
vey plan so that historical data, maps, and photographs may be used in
planning the survey. To prepare for the comprehensive radiological sur-
vey, a preliminary radiological survey may be necessary for viewing the
site, making preliminary measurements, and contacting appropriate
people. These tasks aid in determining the scope of the survey, select-
ing the most appropriate instrumentation, and preparing necessary sub-—
contracts. Prior to the radiologicel survey, it may be necessary to
prepare the site by clearing it of debris and vegetation, performing a
land survey to Zetermine property boundaries, and/or contracting neces-
sary services (e.g., drillers, ground rader, etc.). Before or during
the comprehensive radiological survey, it is necessary to determine
background radiation levels to provide a2 context for comparisonm of on-
site radiation levels. The general methodology of the comprehenmsive
radiological survey is described in the following paragraphs, and the
specific methodology is described in Sect. 3.2.

The comprehensive radiological survey is initiated by preparing or
adapting a map or dicgram of the site. This figure is used for locating
all essential features of the site (structures, stresms, etc.), visual
documentation of radiation levels on site (includimg contaminated

aress), locating samples (water, soil, sediment, etc.), and/or marking
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the progression of the survey. Many of these figures are formalized and
preseni2d in the survey report. A grid system may be established for
the site and included in the figure to aid in denoting locations of sam-
ples, measurements, or aress of contamination.

The survey usually consists of

1. scanning to locate and define ureas of anomalous radiation levels
(potentially contaminated areas);

2, systematic radiation messurements and samples taken (usually at
grid points) to determine average radiation levels on site, so that
long—-term radiation doses to site occupants can be calculated to
estimate potential health effects;

3. biased samples and messurements ( "biased” means that samples or
measurements are not systematically determined but are influenced
by informatiom concerning contamination levels) taken where
anomalous radiation levels were observed duriag scanning to deter-
mine the identity of the contamination, to further define the areal
extent and magnitude of contamination, and to determine if radia-

tion levels exceed appropriate criteria;

4. subsurface investigations, including drilling, logging, ground-

penetration radar, and sampling, to determine the vertical extent
of contaminatiom; and

5. taking other measurements or samples (such as radon and radon
daughters, vegetation, sediment, etc.) on and off site to meet
site— or survey—specific objectives and to determine the potential
for off-site migration of radionuclides.

Guideline sensitivities and errors associated with measurements and
sample analyses for s comprehensive radiological survey have been esta-
blished by DOE for the RASA contracior. These levels are listed in
Table 1. Specific descriptions of instrumentation, instrument calibra-

tion, and instrument operation are provided by the individual RASA con-
tractor.



Table 1.

Acceptable sensitivity and error associsted with messurements and

sample analyses taken for a comprebensive radiological survey

Error and
M ement
z:s::nzle Sensitivity Coﬁﬂ;:;"CG Procedure or methodol ogy
Externel gamma €10 pR/h 125% at 2 ¢ Area to bz surveyed will be gridded ss psr procedures
radiation described in Sect. 3.2.4. Average and maximum velues for
each grid block will be determined and reported for 1 =
above the surface and at the snrface
Beta~ganma® Area to be snrviyed w!]]l be divided into grid blocks no
larger than 1 m” (indoors). Average and maximum vaiues will
be determined for esch grid block and equipment as recom-
mended in ref. 6. Methodology for measurements is described
in Sect. 3.2.4
Surface dose rate £0.1 mrad/k +25% at 1
Surface contamination <1000 dpm/100 cn? $25% at 1

2

Removable surface contamimation _ <1000 dpm/100 cm +20% at 1
Al pha? Area to be surviyed will be divided into grid blocks mo
larger than 1 n° (indoor measurements). Average and maximum
values will be determined for each grid block and equipment
as recommended in ref, 6. Methodology for measurements is
described in Sect. 3.2.4
Surface contamination <50 dpm/100 cnz for fixed activity +25% at 1
Removable surface contamimstion 2 b
<1000 dpm/100 ca” for U'-nat, +25% at 1
U-238, U-235, and decay pro-
ducts
<20 dpm/100 cnz for trans- +25% at 1
uranics, Ra-226 and -228,
Th-230 and -228, Ps-231,
Ac-227, and I-125 and -129
<500 dpm/100 cn® for Th-nat 4208 at 1

and -232, Sr-90, Ra-224 and
-223, U-232, and I-126, -131,
and -133

(S
(¥



Table 1. (Continsved)

Measurement
or sample

Sensitivity

Radionuclides in
soil

Ideally sensitivity shonld be
such that the detectable limit
for s radionuclide is not
greater than twice the back-
ground concentrations

It these sensitivities are
cost restrictive, detectable
1imits can be reised witk DOE
approval to levels no greater
than interim or proposed soil
1imits for s given nuoclide:

~ for nuclides in the U-238 or
Th-232 geries, 2 pCi/g

~ for plutonium and transuranics,

10 pCi/g

- for Cs-137 and Sr-90,
100 pCi/g

Errer and
conf idence Procedure or methodology
level

$50% st 1 0 Surface and subsurface soil

= samples will b
on 2 predetermined grid |ccordi£; to'procegn:gilsggggig::egn
Sects. 3.2.4 and 3.2.5. Bissed samples will be collected in
aress where high contamination levels sre expected

+50% st 2 o

+20% at 2 o

250% at 2 ¢

450% at 2 o

*This is an NRC guideline for allowable surface contamination, The American National Standards Institute (ANSI) has proposed similar surface com-

teminition guidelines (ANSI N13,12),

Al though N13.12 (ref. B8) contains information that will be useful to the survey teams, all comparisons of sur-

face contsmination to standsrds will be made to NRC guidelines given in ref. 6 (the surface contau.nation standard used for the DOE Survey Program).

letltll urenium is defined as aranium found in natore (having natural or normsl concentrations of its isotopes). One gram of nataral uranium is
0.677 pCi of sctivity (0,331 pCi of U-238, 0.331 pCi of U-234, and 0.015 uCi of U-235).

cP!lclicllity depends on aveilability of the sample and on time and cost constraints,

7T



Table 1. (Continued)

Measurement
or sample

Procedure or methodology

Radionucl ides in
air

Radon
Radon daughters
Transuranics

All others

Air monitoring will be conducted at all indoor facilities
where there is potential for the presence of sirborne
radioactivity and outdoors where necessary. Monitors will
be selected, tested, calibrated, and placed, and samples
will be anslyzed in accordsnce with the general guidance
contained ip DOE Order 5480.1. Sampling procedures are dis-
cussed in Sect. 3.2.8

Radionuclides in

water

Gross alphs

Radium

Other radionoclides

Error and
Sensitivity conf idence
level
1 pCi/L +50% at 2 ¢
€0.005 WL +50% at 2 0
<40 fci/e’ 450% a1 2 @
£¢50% CG_ for uncontrolled
areas Column 1, Table 2,
Attachment XX-1 of DOE Order
5480.1 or Column 1, Table II,
Appendixz B of 10 CFR 20) and
as near to background concen-
trations as practical®
<15 pCi/L (excluding radon and +50% st 2 ¢
ursanium)
<3 pCi/L +50% at 2 ¢
£50% CG_ for uncontrolled 4+50% at 1 ¢

aress (Tolumn 2, Table 2,
Attachment XI-1 of DOE Order
5480.1 or Column 1, Table II,
Appendiz B of 10 CRR 20) and
a3 near to background concen-
trstions as practical®

Surface or ground water samples will be obtained at loca-
tions where there is preantial for waterbornme contamination.

The number and location or sampling points will depend on
site~specific factors. Sampling procedures are discussed in
Sect. 3.2.8

ST
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Once the comprehensive radiological survey is completed, the site
is restored to the condition im which it was found prior to the survey
(i.e., fill all holes, remove grid markers, etc.). Following the survey
and anelyses of samples, a complete report, including measurement and
sample amalytical results, estimates of volume of contaminated material,
and potential health effects, will be submitted to DOE for review in a
reasomble period of time. After the review comments are incorporated,

a final report of ;he comprehensive radiological survey will be submit-
ted to DOE by the RASA contractor.

2.5 REMEDIAL ACTION RADIOLOGICAL SURVEY

The purpose of the remedial action radiclogical survey is to gather
énongh radiological information to confirm the success of the remedial
action in reducing radiation exposure to levels within the appropriate
regulatory criteria. The RASA contractor may use any level of effort
nece¢ssary to achieve this goal. It may be sufficient merely to perform
an audit of the remedial action radiological contractor records, or a
process as extensive as a comprehensive radiological survey may be
required during and sfter remedial action. The lovel of effort required
will be decided on a site-by—-site basis by DOE. However, the radiologi-
cal contractor supporting the remedial action should perform a radiolog-
ical survey cquivalent to the one described below. As a general rule,
the more comprehensive the survey performed by the remedial action con-
tractor, the less on site work will be required for the RASA contractor,
If remedial action is performed at a site, DOE determines whether or not
a remedial action survey is required. If required, the remedial action
survey has two phases. A rupning audit of the results of cleanup
activities may or may not be conducted during remedial action, prior to
site restoration, to verify the effectiveness of the remedial action and
to provide a basis for site certification. Following restoration, a
post—remedial action audit may or may not be performed to verify that
the radiological contamination has been reduced to the level specified
by the remedial action plan and to the appropriste radiclogical guide-
lines. Data from these surveys and other records are then given to DOE
to support a determination of proper disposition of the site. During
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the running audit, the radiological messurements and analyses of the
environmental samples are performed in conjunction with activities of
the radiological contractor directly associasted with cleanup of the pro-
perty. The work is performed to verify (or refute) the conclusion by
the radiological contractor that the contamination has been adequately
reduced to meet criteria. After completion of remedial actions at the
site, additional radiological measarements and, perhaps, emvirommental
samples may be obtained and evalvated to snsure that the remedial action
objectives have been achieved. These data, together with those obtained
during the running audit, are used to provide the necessary reports to
DOE. Tke running aundit and the post-remedial action audit will be coa-
ducted in accordance with elements of the generic plans for the two
types of survey activities.

Figure 3 shows the process by which a remedial action radiological
survey is conducted. BEefore on-site work is initisted during the reme-
dial action activities, the remedial action plan and criteria to be used
to release the site are reviewed, and a pian to perform the survey is
prepared. The survey plan will normally include provisions to conduct
the radiological measurements and sample analysis program in concert
with the designated radiological contractor for the property. Before or
during the radioclogical survey, appropriaste background radiation levels
will be determined. When all necessary plans and schedules have been
finalized, a radiological survey may be conducted as required. This
survey will be performed after decontamination operations are complete
but before restoration. The methbodology for conducting the survey con—
current with remedial action (runnming audit) is described in the follow-
ing paragraphs.

The radiological measurements and samples will be collected rela-
tive to a grid system, which has been prepared for the area. A grid
system consists of mutually perpendicular lines spaced at equal inter-

vals. The intersections of these grid lines are
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referred to as grid points. The smallest squares enclosed by the grid
lines are called grid dlocks.

A contiguous collection of gri¢ blocks comprises a grid area. The
grid area is the functional unit used to sssess the adequacy of remedial
action. The grid area considered appropriate for s remedial actiom sur-
vey is 100 nz. For decontaminated areas of 100 ‘2 or larger, a 2.5-a
grid system may be used (e.g., the grid lines will be 2.5 m apart). For
areas less than 25 mz, a 1-m grid system may be used. For intermediate
areas (25 to 100 nz). the grid system can be adjusted to provide at
least 25 grid blocks for the area. The grid system will include the
surface area, the walls where contaminated materials have been removed,
and the foundation walls of any building within the grid.

Each grid block within a grid area will be scanned (see Sect.
3.2.3) by the appropriate scanning instrument (e.g., gamma scintilla-—
tor). The maximum messurement found within each grid block will be
recorded. If samples are appropriate, such as required over an exca-
vated soil surface, then the gamma scan measurements will be eveluated
iu the following manner. One sample will be obtained from the location
of the highest reading from the gamma scan measurements (or in some
prespecified manner if measurement results are uniform). That sample
will be analyzed for radionuclide concentration. If the radiomuclide
concentration meets appropriate criteria, no further sampling is neces-
sary from that area. Justification for this conclusion is that if the
soil with the msximum concentration of radionuclide meets the criteria,
then the average for the area will meet the criteria. It is assumed
that any remedisl action has removed the contaminated material from the
area down to the noncontaminated surface interface and that any contam-
inated material is on the surface of the area scanned. The uncertainty
inherent in this method arises from the uncertainty in the strength of
associstion of 226R. surface contamination (e.g., soil) and gamms radia-
tion levels pear the surface. Generally, a high correlation exists
between these two quantities, but tyis correlation should be tested at
each site by frequent comparison of sample content and radiation level.

If the radionuclide content of the sample taken at the maximum
gamma level exceeds criteria, or if the correlation between gamma levels

226

and Ra levels is found to be iow, one sample should be taken from
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each grid point in the area. Each sample will be aliguoted if neces-—
sary, the aliquots composited and uniformly mizxed. The composite sample
will be analyzed for radionuclide concentration. If the radiomuclide
concentration meets appropriate criteris, no further action is necessary
for that area. If the radionmuclide content of the sample exceeds cri-
teria, further remedial actions for that area are necessary. This pro-
cedure will be repeated as necessary following completion of the removal
of contaminated materials.

The sampling procedure will be conducted in concert with the radio-—
logical contractor responsible for conducting the remedial action for =
site. The RASA contractor will collect duplicate samples at locations
near samples collected by the remedial action radioclogical contractor
for independent analysis. The number of duplicate samples will be
determined by the RASA field team leader. A number of split samples
(aliquots from the same sample) will slso be obtained and will undergo
detailed laboratory amalysis to compare the analytical sample results
with those of the remediasl action radiological contractor.

The remedial action audit for decontaminated areas is scheduoled to
be performed following the completion of site restoratiom activities.
The radiological measurements and samples outdoors and in large indoor
rooms will be referenced to a grid system for the decontaminated ares.
The grid size will be adjusted to provide 30 grid blocks for the sam—
pling area, but the distance between grid lines shounld not be more than
10 m or less than 1 m. The RASA contractor will select the appropriate
measurements and samples using the methodology described in Sect. 3.2.

Guideline sensitivities and errors associsted with mossurements and
sample analyses for a remedial action radiological survey have been
establ ished by DOE for the RASA contractor. These levels are shown in
Table 2. Specific descriptions of instrumentation, instrument calibra-
tion, and instrument operation are supplied by the individual RASA con-—

tractor.



Table 2.

Acceptable sensitivity and error associated with messurements and

sample analyses taken for a remedial action survey

Measurement Error and
or ssmple Sensitivity conf idence Procedure or metbodol ogy
level
External gamma €10 uR/h or the most restric- +10% at 2 o Area to be surveyed will be gridded as per procedures
radiation tive applicable standard described in Sect, 3.2.4, The range of values for each grid
block will be determined and reported for 1 m above the sur-
face and at the surface
Beta-gamma Ares to be sutv&yed will be divided into grid blocks no
larger than 1 n° (indoors). The range of values will be
determined for each grid block ard equipment as recommended
in ref. 6. Methodology for measurements is described in
Sect, 3.2.4
Surface dose rate €0.1 mrad/h 20 atl o
Removable surface contamination <1000 dpm/100 en? +20% at 2 ¢
Alpha Ares to be snrviyed will be divided into grid blocks no
larger than 1 »° (indoor measurements). The range of values
will be determined for each grid block and equipment as
recommended in ref. 6
Instruments should be capable 420% at 2 o

of measuring within 80% of the
levels stated in ref. 6

and/or levels defined in EPA's
proposed guidelines for trams-
uranics (EPA 520/4-77-016) for
fizxed and removable surface
contamination

N
[



Table 2. {Continued)
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Messurement Ersor and
or sample Sensitivity confidence Procedur+ or methodology
Ievel
Radionucl ides in Alr monitoring will be conducted at all indoor facilities
air where there is potential for the presence of airborne
radioactivity and outdoors as required. MNonitors will be
selected, tested, culibrated, and placed, and samples will
be analyzed in accordance with the genersl gnidance con-
tained i{n DOE Order 5480.1. Sampling procedures are dis-
conssed in Sect. 3.2.8
Radon 1 pCi/L 0 at 20
Radon danghters <0,005 WL (indoors) +50% at 2 o
Transuranics <40 fCiI-3 $20% at 2 ¢
Other npuclides £80% CG_ for uncontrolled +#20% at 2 o
aress (Column 1, Table 2,
Attachment XI-1 of DOE Order
5480.1 or Coluen 1, Table II,
Appendixz B of 10 CFR 20)
Radionucl ides in Surface or ground watexr samples will be obtained st loca~-
water - tions where there is potential for waterborme contaminstion.
The number and location of sampling points will depend om
site-specific factors. Sampling procedures are discussed in
Sect 3.2.8
Gross alphe <15 pCi/L 20k at 2 ¢
(excluding radon
and ureniwm)
Radiem <3 §CL/L +50% at 2 o
Other radionuclides £80% CG_ for uncontrolled +20% st 2 o

areas (Coluwn 2, Table 2,
Attachment XI-1 of DOE Ordex
$480.3 or Column 1, Table II,
Appendiz B of 10 CFR 20)




Table 2. (Continued)

Measurement Error and
or sample Sensitivity conf idence Procedure or methodology
level
Radionnclides in £50% of the concentration of $20% at 2 o Surface and subsurfsce soil ssmples will be collected based
soil radionucl ides as defined in on & predatermined grid according to procedures described in
the site-specific remedial Sect. 2.4,1. Biased samples will be collected in areas
sction criteria where high contamination levels are expected _
Analysis of split <50% of (he defined remedial 120% st 2 ¢ Anslyses will be performed utilizing the same techniques and
samples from the action criteris concentrations procedures used on samples collectes by the DOE radiological
remedial action : survey contractor. Resuits will dbe compared to the remedial
contractor action contractor results as well as to the criteria 1o ver-

ify their results

SThe detail of measurements required for a remediasl action survey will depend on the adequacy of the remedial sction contractor’s survey for cer-

tification.

“l’his is an NRC guideline for allowable surface contamination.

The American Natiomal Standards Institute (ANSI) has proposed similar surface

contamination goidelines (ANSI N13,12) (ref. 8). Although N13.12 contains informstion that will be useful to the survey tcams, all comparisons of
surface contaminstion to standards will be made to NRC guidelines given in ref. 6 (the surface contamination stendard used for the DOE Survey Pro-

gram),

€T
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Following the survey and analyses of samples, a complete report of
all measurement and sample amalytical results and a discussion of the
significance relative to remedial action criteria will be submitted to
DOE for review in a timely manner. Review comments will be included in
a final report of the remedial action radiological survey to be submit-
ted to DOE by the RASA contractor.

3. GENERIC RADIOLOGICAL SURVEY METHODOLOGY

This section describes the radiological survey methodology employed
during the varions types of surveys discussed in the previous section.
These descriptions are generic; specific descriptions of instrumentation

and survey procedures are supplied by the individunal RASA contractor.

3.1 PREPARATION PRIOR TO RADIOLOGICAL SURVEY

It may be necessary for the RASA contractor to perform a number of
activities prior to the radiological survey of a site. This section

describes the scope and objective of these activities.

3.1.1 I ion R v S

Before planning survey activities at a site, the RASA contractor
must assemble and review any documents, maps, diagrams, or photographs
that may be relevant to performing the radiological survey. The purpose
in gathering this information is to

1. 1limit the extent of the survey by selecting those survey methodolo-
gies most appropriate to past, present, or future radiological

activities conducted at a site;

2. prevent redundancy in measurements or locations to be surveyed; and
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3. provide information to facilitate or supplement the radiological
survey.

This process may require gathering of information or review of a docu-
ment (such as required during the review of the remedial actiom plan
prior to performing a remedial action survey). Rxamples of pertinent
information that might be required are

1. relevant historical documents of radiological activities at a site;
2, oprevious serial or ground-level radiological surveys:

3. documents of ownership;
4. maps, disgrams and photographs;

5. geological, hydrological, topographical, or meteorological datas;
and

6. relevant local, state, or federal activities that are planned for
the site.

This information may be obtained from previous or current site owners,
official documents, or reputable sources. Often much of this informa-
- tion is provided directly by DOE.

3.1.2 Radjologics] Survey Plan

The radiological survey plan, a document written by the RASA con—
tractor, summarizes pertiment ancillary information about a site to be
surveyed and presents a detailed description of the application of those
specific survey methodologies anticipated to be used during the radio-
logical survey.

Befotc-iﬁy activities are conducted on a property, the property’s
owner or controlling agency is contacted by a representative of DOE.
The appropriate individuval is informed by the DOE representative of the
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potential for radioactive contamination on the property amd the nmature
of the work to be performed to determine the presence and/or locationm
and extent of radioactive contsmination. The DOE represecntative will
obtain formal consent from the property owmer or comtrolling agescy
before any survey activity on the property.

A number of activities may be required to be performed on or near
tﬁe site in preparation for a rasdiological survey. The functions of
these preparations are specific to the task, and the activity required
is dictated by the survey plan (i.e., if the survey plam requires sub-
surface investigations, it may be mecessary to secure the services of a
local subcontractor to anger holes on the site during the radiological
survey). The following preparatory activities may be performed by the
RASA contractor or a local subcontractor, either before or concurrent
with the radiological survey, depending on the activity amd survey plan.
Preparation activities for a radiological survey could include

1., clearing of vegetation and rubble prior to an outdoor survey;
2. cleaning and clearing a dbuilding prior to an indoor survey;

3. & land survey to establish a measurement grid system and property

boundaries and to prepare maps;

4. securing drilling and suger contractors for subsurface iunvestiga-
tions or placement of water monitor wells;

5. securing a ground-pemetrating radar contractor for locating subsnr-
face features and potential hazards durinmg subsurface investiga-
tions;

6. securing techmical support personnel to supplement the RASA con-
tractor personnel;

7. sample pxepnr:tion support for preparation of soil, water, or other
samples that require analyses;
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8. contacting local utilities to locate potential gas, water, sewer,
telephone, and power lines om site;

9. contacting local, state, and/or federal health officials;

10. contacting local political representatives (i.e., mayor, council-

man, etc.) if deemed necessary to DOE; and

11. contacting appropriate site owners, managers, residents, or employ-

ees to coordinmate survey scheduling.

3.2 SURVEY METHODOLOGY

This section describes various types and functions of activities
that might be performed during a radiological survey.

3.2.1 Background Measyrements and Sswples

Background measurements and samples are collected to provide base-
line data to compare with measurements and data collected at a site.
Background measurements and samples should be site- or ares—specific,
and for each type of measurement or sample takenm om a survey, A compar-—
able reference background radiation level should be known. These back-
ground radiation levels may be determined by consulting an npproptiuteh
reputable document, or the RASA contractor may take readings either ‘
before or during the radiological survey of the site. A measurement or
sample would be considered to be at backgroond only if it were taken
from an area not affected (or as nearly so as possible) by anthropogenic
sources of radiocactivity, excluding fallout. Although no minimum number
of background measurements and samples of each type is specified, the
number should be large enough to be representative. These background
radiation levels should be presented in the radiological survey report
and should be contained in the discussion of the radioclogical survey

results.
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3.2.2 Mobile Gamma-Scanmnipg Measurements

The RASA contractor uses mobile gamma scanning to identify proper-
ties containing anomelous radiation levels without going on site.

Mobile scanning is typically accomplished using large-volume, collimated
NaI(T1) gamma scintillators in conjunction with data handling systems
capable of correlating the count rate dats obtained with appropriate
location information. The instrumentation is housed in a standard
over—the-road vehicle that can be driven through city streets, alleys,
highways, and other public means of access.

The mobile system identifies radiation anomalies by comparing the
instantaneous count rate information with a background level established
for the area being scanned. Various methods of data analysis are used
to discriminate for the radionuclide contaminants of concern; these
include multichannel analysis capabilities and statistical analysis of
the input data. Documentation of scanning survey results is typically
in the form of strip charts or computer—-generated data summaries.

Nobile scanning from roadways requires that vehicle travel speed
and source-to-detector distance be kept to & minimum for optimum
results. This is accomplished by driving the vehicle next to the street
curb and maintaining scanning speeds of less than § mph. In areas to be
scanned, all sccessible roads would be traversed, and properties would
be scanned from as many views as possible (e.g., fromt, alley, and side
streets). When access to properties can be gained from other public

areas (e.g., parking lots), additional scans are taken.

3.2.3 Scanning Measurements

Scanning is the process by which the RASA contractor uses portable
radiation detection instrumentation to methodically measure the radia-
tion levels of a surface (i.e., ground, wsll, floor, equipment, etc.).
The purpose of scanning is to locate and define the areal extent of
radiation anomalies. Scanning may be performed for alpha, beta, bets-
gazma, low-energy X, and gamma radiations. The type of measvrement,
sunitable portable instrumentation, and the specific methodology to per-—
form the measurement are selected by the individual RASA contractor ss

dictated by the type of radioactive contamination preseant, the
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instrumentation available, and the degree of surface coverage needed to
meet the objectives of the survey plan. Scanning is performed by moving
the survey probe slowly over a surface until the entire surface has been
covered. It should be noted that the detector response is directly
dependent on the scanning rate. Contaminated material may be overlooked
if the rate of scanning is too rapid for the detector output. Thus, the
survey methodology must be carvfully selected for specific conditions.
During surface scanning, the probe should be kept as close to the sur-
face as possible., Any significant changes in radiation levels above
background, either by visual changes in the instrument ratemeter or,
more typically, in the pitch of audio response in the instrument head-
phones, are noted. These radiation anomalies are further investigated
by the use of locationally utiased measurements and sampling, which
further define the extent and magnitude of contamination.

3.2.4 Systematjc Measurements and Samples

If a grid system has been established over an area, discrete radio-
logical measurements or samples may be taken at the grid points. The
purpose of these measurements or samples is to provide definitive radia-
tion levels at precisely defined locations. Furthermore, these measure-
ments permit the calculation of average radiation levels within a given
area (by averaging the individual measurements or sample analytical
results) for purposes of comparison with other areas or to estimate
potential health effects to people occupying that area. Grid point
measurements may include alpha, beta, beta-gamma, low—znergy X, or gamma
radiation, and samples typically include soil and routine surface
smears. The type of measurement, suitable portable instrumentation, and
specific methodology to perform the measurement are sgain selected by
the individual RASA contractor as dictated by the tyﬁe of contamination
present, the instrumemtation available, and the objectives of the radio—
logical survey., The grid point measurement is taken by placing - -
instrument at the appropriate distance above the surface, taking a
discrete measurement for some time interval (i.e., instantaneous, 10 s,
60 s, etc.), and recording the measurement. The desired type of sample
is oﬁtained as near to the grid point as reasonably possible; them it is
labeled and removed for the appropriate anmalyses.
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3.2.5 Biased MNepsprements snd Samples

At locations where anomalous radiation levels are observed or
suspected, biased radiological measurements and samples may be taken
("»iased” indicates that the locations are not chosen on a random or
systematic basis). The purposes of these measurements and samples are
to further define the areal extent of potential contamination and to
determine maximum radistion levels within an area. Biased messurements
may include alpha, beta, beta—gamma, low—energy X, or gamma radiations;
however, at these locations these measurements may also be supplemented
with other types of atypical messurements such as radon flux or gamma
spectrographic measurements., Air, water, soil, and smear samples may
typically be taken at these locations; samples of vegetation, radom flux
measurements, or sediment samples may be appropriate. Biased measure-
ments and samples are obtained in the manner specific to the individual
RASA contractor'’'s methodology; the locations are selected to best define
the areal limits of the anomalous radiation levels. All sample and
. measurement locations and results are recorded. The type of biased
measurements and samples takenm and the methodology used to perform those
activities will be selected by the individual RASA contractor within the

limitations of instrumentation, site conditions, and survey objectives.
3.2.6 Subsurfece Measurements and Ssmples

Subsurface investigations consist of measurements and samples taken
beneath the ground or floor surface. The purpose of these investiga-
tions is to locate subsurface contamination and define the vertical
extent of the contamination. These investigations are conducted by
excavating the floor or ground surface (by tremching, augering, coring,
shoveling, or other means) to depths that are either below a contam-
inated soil layer or to a natural formation (beneath anthropogenic fil-
ling activities). The subsurface investigations may include logging or
scanning of the vertical surfaces with alphs, beta, beta-gamma, low-
energy X, and shielded or unshielded gamma radiation detection instru-

mentation.
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Excavated material or material from the sides of the vertical walls
may be sampled for radionuclide analyses, and water or air in the exca-
vated hole may be sampled for radionuclide content. The number of exca-
vations and the type of measurements or samples to be obtained with
appropriate specific methodology to be used will be selected by the
individual RASA contractors based on the type of contamination present,

limitations in field conditions, type of instrumentation available, and
objectives of the survey plan.

3.2.7 Radop and Radop Dsughter Messurements

At sites contaminated with materials of the naturally occurring
uranium, thorium, and/or actinium decay chains, it may be necessary to
sample for radon and radon daughter concentrations in air. The purpose
of these measurements is to determine instantaneous or short-term con—
centrations inside structures on a site to determine the need for long-
term radon and radon daughter monitoring.

When contaminated material has been located within, beneath, or

near a structure on a survey site, the RASA survey contractor will make

instantaneous or short-term radon and radon daughter measurements inside -

the basement and/or ground level of the structure. Based on the results
of these measurements and the proximity and magnitude of contaminmation,
the RASA survey contractor will prepare a list of locations that are
suspected of harboring radon/radon daughter concentrations at levels in
excess of background (attributable to the presence of contaminated
material) and will submit those identified sites to DOE. At that point,
DOE will assess the need for long—term radon and radon daughter measure-
ments and assign a RASA contractor to these sites. Data gathered by the
RASA contractor will be used for estimates of potential health effects
to site occupants. This will replace short-term radon/radon daughter
measurement data used by the RASA survey contractor for immediate esti-
mates of potential health effects.

Radon and radon daughter measurements may be takenm by a variety of
methods, over various time intervals, using instrumentation specific to
the RASA contractor’s radiological snrvey objectives and 1limitations.

To typify radon and radon daughter coancentrations, messurements are uso-

ally taken indoors im high—occupancy areas when the structure has not
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been deliberately vented or closed. Although individual measurement
results are reported (in a table or appendix in the survey report),

indoor air concentration values are generally mveraged for the radiolog-
ical survey report.

3.2.8 Other Messurements and Samples

Other (atypical) measurements, samples, and/or methodologies may be
required to fulfill the design objectives of the radiological survey.
Nsny of the measurements and samples considered in this section are
essential for determining long-~term health effects to the public from
environmental pathways. The measurement or sample type selected is
specific for the site, for the radionuclide, and for the long-term
health effect of concern. These activities are zelected by the RASA
contractor either during the preparation for the radiological survey or
as extraordinary conditions arise during the survey. Often these sam-
ples or measurements are collected to indicate potemtial migratiom of

contaminated material from a site. Atypical measurements may include

1, measurement of radon flux rates;

2. alpha or gamma spectrographs of surfaces, air, or liquids to iden-
tify the type of contsmination;

3. measursment of alpha, beta, or gamma activity in drains, pipes, or
equipment; and

4. measurement of chemical, hydrological, or meteorological conditions
on or mnear a site.

Atypical samples may include
1. 1long-lived radlonuclide content in air or air particulate samples;

2. alpha, beta, or gamma activity or radionmuclide content in water or

water particulate samples;
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3. alpha, beta, or gamma activity or radionurlide content in building

equipment or construction materials or process products:

4, radionuclide content of off-site water and sediment samples from

sources of standing or running surface water; and

5. radionuclide content of samples from the food chain, such as vege-

tation, dairy or poultry products, fruits, and meats.

Purposes, methods, and results of these atypical samples and measure-

ments will be reported or referenced in the survey report.

4. SURVEY REPORT

Upon completion of the radiological survey, the RASA contractor
prepares and submits to DOE a preliir’nary report, which summarizes sig-
nificant findings of the survey. The RASA contractor also prepares a
complete radiological survey report to presest, in an understandable
format, the complete survey results and all informatiom and data
relevant to past and present radiological conditions of a site. The
report is intended for use by DOE, engineering contractors, property
owners, and/or appropriate public bodies (e.g., congressiomal staffs,
health agencies, etc.).

These reports, which are produced in a timely manner following com—
pletion of all measurements and sample analyses, are submitted to DOE in
draft form. DOE returns comments to the RASA contractor, who addresses
them by revising the report or by responding in writing to DOE., After
the radiological survey report is revised, the RASA contractor submits
the final report to DOE.

Formats for the various types of radiological Appendix B. The
report formats are gemeric and are adapted to site— and survey-specific
conditions by the RASA comtractor.
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APPENDIX A

APPL XICABLE GUIDELINES FCR

PROTECTION AGAINST RADIATION



Table A,1. Applicable guidelines for protection ageinst radiation

Mode of exposure

Exposure conditions

Guidel ine
value

Guideline sources

Externa]l gamma radiation

Surfasce alpha contamimation

Surface beta contamimation

Bete~gamme dose rates

Exposure to radon

Continnons exposure 1o individual
in general population (whole body)

Indoor gamma radiation level
(above backgrounnd)

226Ry contamination fized on
surfaces

Removable 226Rq coptamination

Removable beta—gamma emitters

Surface dose rate averaged
over not more Lthan 1 =

Maximum dose rate in any

100-cm? area

Maximum permissible concentration
of 226Rp jn air in sorestricted

aress

Average annual radon danghter

concentration (including bsckgroond)

60 uR/h

20 yR/h

100 dpm/100 cm2

20 dpe/100 cn?

1000 dpm/100 cu?

0.20 mrad/h

1.0 mrad/h

3.0 pCi/L

0.03 WL

Nuclear Regulatory Commission
(NRC)~-Standards for Protection
Against Radiation (10 CFR 20,105)"

Environmental Protection Agency
(EPA)-—Envirommental Protection
Standards for Ursnium Hl{l
Tailings (40 CFR 152,12}

NRC Guidelines for Decontamination
of Facilities and Equigment Prior
to Release for Unrestricted Use or
Termination of Licenses for
Byproduct, Source, or Special
Nuclear Material®

NRC Guidel ines for Decontaminaticn
of Facilities and Equipment Prior
to Release for Unrestricted Use

or Terminator of Licenses for
Byproduct, Source, or Special
Noclear Material®

NRC Guidelines for Decontsmination
of Facilities and Equipment Prior
to Release for Unrestricted Use

or Terminstion of Licenses for
Byproduct, Sourcs. or Special
Nuclear Materisl

NEC, 10 CFR20.103, Appendiz B,
Tabie 1M*

EPA, 40 CFR 192,12°

6¢



Table A.1.

Node of exposure

Exposure conditions

Guidel ine
value

Guidel ine sounrces

Radionuclides in water

Radium conceatration in soil

Maximum permicsible concentration
of the following radionuclides in
vnteg for unrestricted areas:

2355

2307y,

210py,

Maximum contaminant level of
conbined 226Ry and 228 in
drinking water

Aversge concentration of 226g,
(above background)

30 pCi/L
4 2 104 pci/L
2 x 103 pCi/L
100 pCi/L

5 oCi/L

5 pCi/g in top
15 cm

15 pCi/g in any
15 cm below
top 15 cm

NRC, 10 CFR 20.103, Appendix B,
Table II*

EPA--National Interim Primary

Drinking '-tar Regulations
(40 CFR 141)

EPA, 40 CFR 192.12°

Beef. §.
ref. 4.
ref. 6.
ref. 9.

oY
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APPENDIX B

RADIOLOGICAL SURVEY REPORT FORMATS
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Aerial Radiological Survey Report Format
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AERTAL RADIOLOGICAL SURVEY REPORT FORMAT

I. Svomary of Results

The serial radiological survey amd a concise summary of the
results describe the area surveyed and the date of the survey.
Results of the survey are described and compared with natural badk-

groond radiation levels for that same area.

II. Introduction

This section contains background information for the aerial
radiological survey. It describes where and when the survey was
conducted, the survey methodology (i.e., how high the aircraft
flew, the width of the traverses across the area, etc.), and how

the survey results are reported.

IXI. Background Radiation

This section briefly discusses the natural radiation environ-
ment. The discussion includes sources of natural radistion and
typical radiation levels observed throughout the United States and
the area of interest.

IV. Survey Boundaries

This section contains an exact description of the confines of

the area surveyed and any unusual geographical features affecting
the survey.
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V. Survey Results

The specific survey results in this section are given in fig-
ures showing isoradiation contours overlaid on an aerial photo-
graph. This section describes the significant results of the
aerial survey. If any anomalous radiation levels were observed
during the survey, they are located and compared with background
radiation level and the radioisotopes causing the anomalous radia-
tion level are identified.



I.

II.

III.
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PRELIMINARY SURVEY RESULTS REPORT FORNAT

Introduction

This section includes

A, the purpose of the survey;

B. when the survey was conducted and by whom;

C. what site was surveyed; and

D. a brief history of the site or, if it is a vicinity property.
a history of the associated candidate site (include process
history if appropriate).

Survey Methods

This section includes and/or references appendices or documents that

give
A, details of the survey plan for the site and

B. details of the survey instrumentation and sample analysis methods

employed.
Survey Results

A brief summary of the significant findings of the radiological survey
is included in this section. It should give following information:

A. g description of the area surveyed including the size of the area
surveyed, the size and description of amy structures located on
the site, and the size of any grid system established over the

propexrty for survey purposes;



D.

E.
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a written summary of radiation measurements on site including
average onsite radiation levels and location and magnitude of
aaximunm radiation levels encountered on a site for both outdoors

and inside structures (if any);

a table summarizing range and average of radistion measurements
(this table may include estimates of the areas, depth, and volume

of suspected contamination);

a figure showing radiation levels at grid points (if appropriate);
a figure showing location of suspected onsite contsminatiorn; and
a brief narrative discussing any significant increase

in potential health effects to site occupants related to

onsite radioactive contamination and recommendations for the

need and type of additional survey activities (if any).

References

Any documents referenced should be listed.
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Preliminary Survey Results Report Format
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Mobile Gamma Scan Radiological

Survey Report Format
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MOBILE GAMMA SCAN RADIOLOGICAL SURVEY REPORT FORMAT

I. Iatroduction

This section includes

A, a brief description of the candidate site and the surrounding

ares,

B. a review of pertinent historical survey information as it

applies to the scanning activities, and

C. a brief statement outlining the scope of mobile scarning in

the area.

I1. Survey Methods

This section briefly describes the instrumentation, data

analysis techniques, and scanning methods used for the survey.

III. Survey Results

This section includes

A, a detailed description of the scope of the survey including
listings or figures showing areas of town and/or streets
surveyed and details of any correlations performed with

previous survey results, and

B. a discussion of the results of scanning efforts in terms of the
background levels established, range of data observed, and any
data highlights that require special attention. The scan results
are presented in tabular form in terms of the specific locationms

of radiation anomalies found.
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IV. Significance of Findings

This section will summarize the results of the scanning effort and

suggest a prioritized listing of all properties suggested for future

survey consideration. Priorities are established based on (1) mobile

scanning results, (2) historical radiological survey results
(where available), and (3) the current or planned land use conditions.
Vicinity properties that exhibit gamma exposure rates significantly

above background and are occupied or have the potential for human

occupancy are listed as high priority. Properties where public

exposure is expected to be minimal are recommended for medium or low
priority, depending on the land use and/or property location.
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PREL IMINARY RADIOLOGICAL SURVEY REPORT FORMAY

The size of the preliminary susrvey report is flexible, but it
should contain three to six pages of text, a minimum of two figures (one
showing the general location of the site and another more detailed
diagram showing buildings, locations of measurements taken, solid and
water samples collected, etc.), and any pictures of the facility that
support the findings of the report., Pertinment historical data, such as
pcevious surveys or certifications, should be referenced or appended to
the report.

The report should be divided into four basic sections (Introduc-
tion, Site Description, Description of Survey Procedures and Results,

and Conclusions and Recommendations) and the appendices.

I. Introduction

This section of the report should explain the purpose of the survey
and when and by whom it was conducted. A brief discussion of the MED
and/or AEC costract work conducted at the site or associated with the
site contamination should be included. Ideally, the material processed
at the site, its sources, and its destinations should be included as
well as any records of previous surveys or decontamination efforts. The
location of any equipment or decontamination and/or process residues
should be reported.

A1l reports should contain a map with enough detail that the facil-
ity can be located on a published street map. Amy pictures or disgrams
relating to the former MED and/or AEC operstions may be included here
or, if they are too voluminous, appended to the report and referenced

here.

YI. 8ite Description

PR T ¥ N

This section contains a brief description of the site in its‘ ' l
present condition and information on the use of the grounds, bnil&ings&%
and any equipment used for the MED/AEC operations. In additionm, infor;:
mation regarding occupancy of the buildings and grounds (especinlly fce?
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any contaminated areas) should be presented. Amy known planned changes
or anticipated future uses of the site should be ontlined. It would
elso be desirable to describe the environs of the site (i.e., neighbor-
ing properties) in this section.

A diagram of the facility could be included if it would aid in the
description of the site. Owners and/or company contacts and those
assisting the contractor in the survey effort should be mentioned here

as well,

III. Description of Survey Procedures and Results

A very brief description of the survey equipment and methodology
should be presented: however, this section should emphasize results
rather than procedures. The text should summarize radiation levels
found at the site and background levels found nearby. Diagrams showing
areas of the buildings or ground surveyed are to be included in this
portion of the report. Detailed nensn}enents should be placed on the
diagram of the facility or in a tnble~refetenced to the diagram. Simi-
lar reporting procedures should be followed for soil and water samples,

including the comparison to background concentrations.
IV. Conclusions and Recommendations

This section should summarize the findings and recommendations of the

survey contractor. The following questions should be answered here.

A. Vas any contamination found; if so, how does it compare to stan-
dards?

B. Is there any foreseesble present or potential heaslth hazard?
C. Are any additional surveys required; if so, why?

D. Do any conditions at this site require special consideration oam the
part of DOE?
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Preliminary Radiological Survey Report Format
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For the most part, sites surveyed should fall into two categories,
those requiring comprehensive surveys (contaminated or possibly contam—
inated) and those requiring no additional surveys [radiologically clean
sites or controlled (i.e., licensed) sites]. However, it is anticipated
that situations will arise where the preliminary survey identifies a
very isolated spot of contamination, such as in a draim or om a labd
bench. If this occurs, the contractor should carefully assess the need
for additional survey work. He should evaluate the benefits of a
comprehensive survey, determine if the history is suggestive of hidden
contamination, and based on these findings determine if any additional
useful data would be obtained through the comprehensive survey effort.
If the comtractor believes that a comprehensive survey would not produce
useful information, but that the isolated contamination found in the
preliminary survey should be removed, he should indicate this in the
report. He should make a recommendation that no additional surveys be
conducted but that a remedial action be prepared for the designation
package so it can be used by DOE in planning the remedial action.



I.

II.

III.
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COMPREHENSIVE AND POST-REMEDIAL ACTION
RADIOLOGICAL SURVEY REPORT FORNAT

Summary

This section should be a brief, executive—type summary of survey
results, including overall sumn:ry tables for indoor and outdoor
results. It should include a brief statement about exposure

evaluation results.
Introduction

This section should include:

A, purpose of the survey;

B. when the suvrvey was conducted and by whom;

C. a brief history of the site, or if it is a vicinity property,
a history of the associated candidate site (include process
history if appropriate——use only published or documented
information); and

D. a description of property [include area maps, site-scaled
drawings and photographs (using care not to divulge site
location or ownership if appropriate-—use codes for all

references to site location as needed)l.
Survey Methods

This section should include and/or reference appendices or documents

that give

A. details of the survey plan for the site and

B. details of the survey instrumentation and sample analysis
methods employed.

Survey Results

Subsections sbould discuss results for each measurement type. Text
should summarize data in terms of range average and maximum levels
observed. Appropriate figures and detailed data tables should be

referenced. For on-site measurement rcsults.‘conpirisons to normal

background levels should be mentiomed in these sectioms. In addition,



V.

V1.
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specific requirements for each section are provided as follows.

A, Backgrouné Radiation Levels
1. Reference or present a brief description of areas and results
included in background determinations. If background

levels were found on site, state what these values were.
B. Indoor Survey Results

1. Messurements of external radiatiom levels
2. Sampling results
3. Radon and radon daughter measurements
4. Subsurface investigations
a. Reference to appended hole-logging graphs
5. Other samples
a. Tap water (if on a private well), drain residues,
wood, etc.
C. Outdoor Survey Results
1. DMeasurements of external radiation levels
2. Surface sampling results
3. Subsurface investigstions
a. Reference to appended hole-logging graphs
4. Other samples

a. Core—-hole water, vegetation, etc.
Applicable Radiation Guidelines

This section should summarize the guidelines attributed to the governing
regulatory bodies as well as the primary regulations applyimg to the
site. It should reference s summary table of guidelines and an appendix,
giving complete citations. Results of the radiological survey should be
compared with appropriate criteria.

Significance of Findings

The inkrodnctory paragraph of this section should state that, based
on the results of the survey, the following information can be derived.
A, Extent of Contamination - Discuss and show by graphic displays

the aresl extent of contaninatiqp indoors and 6ntdoors. A table of

contaminated areas (referemced to the figure) should give a
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Comprehensive and Post-Remedial Action

Radiological Survey Report Format
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breakdown of the estimated area involved, depth of contaminstion

in each area, and total volume of material present above the
applicable guidelines.

Evaluation of Radiation Exposures — Summarize the bases for
evaluation, assumptions used, and preliminary calculated esti-
mate of the increased risk to individuals on site. Reference

the detailed exposure evaluation appendix.

VII. References

VIII. Appendices

Definitions and vnits of measurement.

Survey plan (reference if appropriate).
Instrumentation/anslysis methods (reference if appropriate).
Applicable radiation guidelines.

Auger-hole logging graphs.

Eveluation of radiatiom exposures.

Any pertinent data and/or results of other investigators.
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