99- RF-O40OS6

A“
R M R s Rocky Mountain
Remediation Services, L L C

protecting the environment RFI RM RS'97'1 23. U N

Closeout Radiological Survey Plan

For The 779 Cluster

Rocky Mountain Remediation Services, L.L.C.

Revision 3

OCTOBER, 99

REVIEWED FOR CLASSIFICATIONUCNI
ADMIN RECCRD e&;:&&%

|A-B779-A-00114 Date___\\-\ -S\o




| 779 CLUSTER DECOMMISSIONING PROJECT
CLOSEOUT RADIOLOGICAL SURVEY PLAN

} REVISION 3
OCTOBER, 99
Thin Survey Plan was prepared by.
- Q a \o )_l ¥ / SS
Michael Grube, Final Stifvey Radiological Engineer (GTS DURATEK) Date

This Closeout Radiological Survey Plan has been reviewed and approved by.

77, Go/27
Mark Hickman, Integration Manager, B779 (RMRS) 7 Date
/0//7/7?’
arroso, Deputy Radigjogical Safety Manager, B779 (RMRS) Date
{6 / 29 / 9
Terry Vaughn, Radlo[’g@cal Saféty Diryctor (RMRS) Date
/%&/ / so/11/r7
Thomas Dieter, Project Manager, B779 (RMRS) / Date

/ﬁ /%f/ﬁ

anager D&D Projects (K-H) 7 Date

Brian Mathis,




RADIOLOGICAL CLOSEOUT RF/RMRS-97-123 UN
SURVEY PLAN FOR THE 779 CLUSTER Rev 3 Page 1 of 35

CLOSEOUT RADIOLOGICAL SURVEY PLAN

TABLE OF CONTENTS
TABLE OF CONTENTS 1
DEFINITIONS 2
PREFACE 4
MARSSIM COMPLIANCE 5
10  PURPOSE 6
20  DESCRIPTION 6
21 FACILITY HISTORY OF BUILDING 779 6
22 BUILDING 779 SUPPORT FACILITIES 6
30  SCOPE 7
40  SURVEY OBJECTIVES 8
50  SITE ASSESSMENT 8
51 CONTAMINATION IDENTIFICATION AND SURVEY REQUIREMENTS 8
52 SEVEN STEP DQO PROCES 11
60  RADIOLOGICAL RELEASE CRITERIA 22
70  CLASSIFICATION OF AREAS BY CONTAMINATION POTENTIAL 22
80  INVESTIGATIONS ) 23
81 SURVEY UNIT RECLASSIFICATION 23
90  RADIOLOGICAL SURVEY, SAMPLING METHODS AND FREQUENCY 24
91 SURVEY AREAS CLASSIFIED AS IMPACTED CLASS 1 24
92 SURVEY AREAS CLASSIFIED AS IMPACTED CLASS 2 24
93 SURVEY AREAS CLASSIFIED AS IMPACTED CLASS 3 24
100  FINAL SURVEY ISOLATION CONTROLS 25
101 DISCUSSION 25
102 LEVELS OF ISOLATION CONTROL 25
103 ISOLATION CONTROL IMPLEMENTATION . 25
110  INDEPENDENT VERIFICATION 26
120  GRIDDING METHODOLOGY 26
130  RESPONSIBILITIES 27
131 DIRECTOR, B779 (RMRS) 27
132 INTEGRATION MANAGER, B779 (RMRS) 27
133 RADIOLOGICAL SAFETY MANAGER, B779 (RMRS) 27
134 RADIOLOGICAL ENGINEERING FIELD SERVICES MANAGER (RMRS) 27
135 RADIOLOGICAL ENGINEERING SUPPORT SERVICES MANAGER (RMRS) 27
136 779 CLOSURE FINAL SURVEY RADIOLOGICCAL ENGINEER 28
137 779 CLOSURE RCT TECHNICAL SUPERVISORS (RMRS) 28
138 RADIOLOGICAL CONTROL TECHNICIANS (RMRS) 28
140  TRAINING 28
150 HOUSEKEEPING 29
160  QUALITY ASSURANCE AND QUALITY CONTROL PROGRAM 29
161 QUALITY CONTROL 29
162 DATA QUALITY INDICATORS 29
163 SURVEY DOCUMENTATION 30
164 CHAIN OF CUSTODY 31
165 ANALYTICAL LABORATORY QUALITY ASSURANCE/QUALITY CONTROL 31

166 DATA ASSESSMENT 31




RADIOLOGICAL CLOSEOUT RF/RMRS-97-123 UN

SURVEY PLAN FOR THE 779 CLUSTER Rev 3 Page 2 of 35
16 7 DATA INTERPRETATION 31
170 REPORTING SURVEY FINDINGS 32
180  REFERENCES 33
APPENDICES
A—lInstrumentation A-1
B—Typical Gnd Map B-1
C—Building/Room Radiological Survey Data C-1
D—Surface Media Sampling for Transuranic Contamination D-1
E—Radiological Survey Package Information E-1
ATTACHMENTS
Attachment 1

Memorandum — “Application of Surface Contamination Guidelines From Department of Energy Order 5400 5 — WAH-064-
98, 3/10/98" from Wynn A Harding, Vice President Safety Systems & Engineering Kaiser-Hill Company, L L C to David
C Lowe, Assistant Manager for Engineening, DOE RFFO

Attachment 2
Memorandum — “Application of Surface Contamination Guidelines From Department of Energy Order 5400 5, 4/23/98”

from David C Lowe, Assistant Manager for Engineening, DOE RFFO to Wynn A Harding, Vice President Safety Systems
& Engineenng Kaiser-Hill Company, LL C




RADIOLOGICAL CLOSEOUT RF/RMRS-97-123 UN
SURVEY PLAN FOR THE 779 CLUSTER Rev 3 Page 3 of 35

DEFINITIONS

DCGL.,, - Derived Concentration Guideline Level - Contamination imit based on the assumption that the
concentration of residual activity 1s evenly distributed over a large area

DCGL,,,. - Derived Concentration Guideline Level - Contamination imit based on the assumption that the
concentration of residual activity 1s distributed as small-elevated areas within a larger area

Impacted Class 1 Areas - Areas that have potential contamination (based on building operating history) or
known contamination (based on past or preliminary characterization survey data) This would normally include
areas where radioactive materials were used and stored and where records indicate spills or other unusual
occurrences could have resulted in the spread of contamination

Impacted Class 2 Areas - Areas that have or had a potential for radioactive contamination or known
contamination, but are not expected to exceed the applicable contamination limits

Impacted Class 3 Areas - All areas not classified as Impacted Class 1, Impacted Class 2 or Non-impacted
These areas are not expected to contain residual contamination above the applicable limits, based on
knowledge of building history and previous survey information However, insufficient documentation 1s present
to exclude the area from survey requirements

Local Area Background - Background survey instrument readings taken at specific locations within a survey
unit in order to determine actual contamination values in a more precise manner

Non-Impacted Areas - All areas not classified as Impacted Class 1, Impacted Class 2 or Impacted Class 3
These areas are areas where there is no reasonable potential for residual contamination, based on knowledge
of building history and/or previous survey information Sufficient information is present to be assured that no
residual contamination 1s present above the applicable contamination limits

Measurement Location - A survey location where the typical set of total surface contamination and
removable contamination measurements are obtained

Minimum Detectable Activity - The minimum amount of activity that can be statistically detected above
background with a 95% probability and with a maximum of 5% probability of falsely interpreting sample activity
as activity due to background

Survey Area - The most general category, comprised of surfaces to be further defined as one or more survey
units, the bounds of which are defined by existing physical features such as walls, columns, beams etc

Survey Unit - A contiguous area with similar characteristics and contamination potential Survey units are
established to faciitate the process and aid In the statistical evaluation of the survey data

Survey Design - The process of determining the type, location, number and density of radiological
measurements to be taken for final survey

Survey Package - A collection of information in a standardized format for controlling and documenting field
measurements taken for final survey A survey package Is prepared for each Survey Unit The survey
package typically includes the survey instructions, survey data sheets and grid maps

Survey Point - A smaller subdivision within an area designated as a survey location where measurements are
obtained This area generally refers to the area covered by a detector probe or 100 cm® when a smear 1
obtained

Survey Instructions - Written instructions which specify the type and number of measurements to be taken in
a survey unit Each survey package shall include survey instructions
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CLOSEOUT RADIOLOGICAL SURVEY PLAN
FOR THE 779 CLUSTER

PREFACE
RADIATION SURVEY AND SITE INVESTIGATION PROCESS

In accordance with the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM), the
Radiation Survey and Site Investigation (RSSI) process is developed as an all encompassing final survey
program This RSSI includes the following six (6) principal steps

1) Site Identification

2) Historical Site Assessment

3) Scoping Surveys

4) Characterization Surveys

5) Remedial Action Support Surveys
6) Fnal Status Surveys

The Site Identification has already occurred at RFETS The Historical Site Assessment 1s performed to collect
existing information concerning the site and its surroundings This information includes

1) ldentifying potential sources of contamination

2) Determining whether or not the site poses a threat to human health and the environment
3) Differentiates impacted and non-impacted areas

4) Prowvides input to scoping and characterization survey designs

5) Provides an assessment of the likelihood of contaminant migration

6) Identifies additional potential radiation sites related to the site being investigated

RSSI steps 3, 4, 5 and 6 are included In the Data Life Cycle (DLC) which incorporates the following four
phases

1) Planning surveys

2) Implementation of the surveys

3) Assessing final survey data

4) Evaluating the final survey data to ensure the survey demonstrates regulatory comphance

The Closeout Radiological Survey Plan (CRSP) is an integral part of the DLC A stand-alone document, the
779 Cluster Survey Breakdown Structure is being prepared to delineate survey units and radiological
classifications for each survey unit Additional information that will be provided in the Survey Breakdown
Structure will be the survey area, survey unit description, justification for classifications, and building maps
showing the survey units This document will be revised periodically as survey units change based on
reclassification or combining of units based on modifications such as wall removal This document will
undergo an approval process by project management and radiological engineening The final survey
instructions are another part of the DLC and will be used to delineate survey requirements not incorporated
into the CRSP  These survey instructions will provide instrument requirements, survey locations and
quantities, background requirements, survey maps, etc This information will be available to the Lead
Regulatory Agency (LRA) for review

Because of the nature of the D & D process at RFETS, and the fact that the beginning phase of the DLC is
being developed In the early stages of the decommissioning of the Building 779 Cluster, the preliminary CRSP
should be considered a “living document” It will be subject to periodic revisions based on newly discovered
information If the document is revised, all current reviewing parties will be included in the review process
This will ensure input from all interesting parties is considered and incorporated as required Potential changes
to this CRSP would include, but not be limited to the following
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Additional requirements for the survey of nuclides not presently considered contaminants of concern
detected as a result of additional characterization surveys (For example, beta characterization surveys to
be performed after room strip-out could indicate the presence of beta contamination above unrestricted
release hmits, in which case an evaluation would be performed to identify the nuclide If the nuclide does
not emit alpha particles in conjunction with beta particles emitted, the CRSP would have to be revised to
include beta survey requirements )

MARSSIM COMPLIANCE

The Multi-Agency Radiation Survey and Stte Investigation Manual, 12/97(MARSSIM) will be utilized for specific
guidance in the development of this CRSP and for the performance of the closeout of the 779 Cluster
Specific sections of MARSSIM will not be utilized for guidance for the following reasons

Automated Surface Contamination Monitors (SCMs) may be utilized in addition to portable instrumentation
for the detection of total surface contamination, provided the instrument's MDAs are no greater than 50%
of the associated RFETS unrestricted release criteria  MARSSIM statistical calculations will not be
performed on data collected with SCMs and it's associated survey information management system
because approximately 400 measurements of total surface contamination per m? are recorded This
sample density far exceeds the sample requirements that would be required by MARSSIM The reports
generated by the Survey Information Management System (SIMS) include the following statistical
parameters maximum, minimum, mean and standard deviation for each m” surveyed The statistics for
this size of a data set performed on each m* are far superior to the statistics performed on a imited data
set, which would typically be required by MARSSIM In addition, because of the 100% survey coverage,
the use of these SCMs fulfills the requirement for scan surveys as well

Current RFETS release criteria Is not dose based, but instead 1s derived from DOE Order 5400 5
Information required to develop AREA FACTORS has not been developed for RFETS Therefore,
average and maximum total contamination values stated in DOE Order 5400 5 will be used as the DCGL,,
and the DCGL,,,. respectively instead of calculating these parameters in accordance with Section 55 2 4
of MARSSIM [n addition, 5400 5 requires that the average of contamination values for total contamination
cannot exceed 100 dpm/100 cm® when averaged over 1 m* This DOE requirement will be adhered to
instead of using the approach recommended by MARSSIM in using the Sign Test for statistical data
evaluations In accordance with Section 8 1 of MARSSIM, if all values are less than the applicable DCGL,,
performing MARSSIM statistical tests 1s not relevant since the results of the tests will always pass. No
paint/surface media sample results or and removable contamination measurement results greater than the
applicable DCGL,, will be allowed to remain, therefore, MARSSIM statistical tests will not be performed on
these results

Background reference measurements will not be obtained for paint/surface media samples or fixed
measurements because the alpha radiation emitted from the contaminants of concern are considered
present in such low levels that they are considered insignificant However, local area background subtract
will be performed for total alpha measurements The major component of this local area alpha
background Is instrument noise, but may include to a lesser level, alpha from radon and or Natural
Occurring Radioactive Material (NORM) Background beta reference measurements will not be used for
charactenization surveys performed using the SCMs because the background is determined through
statistical analysis of the survey data

The contents of this CRSP fulfill the requirement for a Quality Assurance Program Plan (QAPP) as discussed
in Section 9 2 in MARSSIM  Specific Quality Assurance and Quality Control information 1s contained in
Section 16 0
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1.0 PURPOSE

The primary purpose of this Radiological Survey Plan is to demonstrate compliance with the 779
Decommussioning Plan (DOP, Section 5 1) and Rocky Flats Cleanup Agreement’s (RFCA) cleanup criteria
The RFCA identifies the Colorado Department of Public Health and Environment (CDPHE) as the Lead
Regulatory Agency (LRA) that will work with the Department of Energy (DOE) in ensuring the facilities meet
the identified cleanup levels Therefore, the LRA Is responsible for monitoring the cleanup activities at the
Rocky Flats Environmental Technology Site (RFETS) To ensure adequate stakeholder input, this document
has been prepared, reviewed, and approved in coordination with the LRA

In addition, the CRSP defines the methods for collecting, analyzing, and documenting data The survey will
include the floors, ceilings, interior and exterior walls, accessible surfaces of the roof, and fixed equipment
Those areas that contain radioactive material above the unrestricted release criteria will be decontaminated to
meet the release criteria and released, or managed as radioactive matenal

2.0 DESCRIPTION
21 FACILITY HISTORY OF BUILDING 779

Building 779 was oniginally constructed in 1965 The building was expanded in 1968 and again in 1973 The
additions are referred to as Building 779-A and Building 779-B  Since all three additions are physically
connected, and share resources and mission, any reference to Building 779 should be understood to include
all three additions

The first addition to Bullding 779 (Annex A) was completed in 1968 The addition added office space,
laboratory area dedicated to pyrochemical technology, hydride operations, physical metallography, joining
technology, and the necessary heating, ventilation, and air conditioning (HVAC) equipment to supplement the
existing HVAC system The 1968 addition s a single story facility attached to the north end of Building 779

The second addition to Building 779 (Annex B) was made in 1973 The addition 1s a two-story facility added to
the south side of the oniginal Bullding 779  Although both additions are architecturally and structurally different
from the original Building 779, they are functionally tied to the onginal building

Building 779 was used as a Nuclear Weapons Research & Development Center Building 779 contained
process equipment, which could mimic some of the production facilities’ mission, and laboratory equipment to
conduct material and environmental testing

22 BUILDING 779 SUPPORT FACILITIES

The Building 779 Support facilities are described as follows (See the map on the following page for the building
fayout)

Along with the two building additions, two filter plenum buildings were constructed after Building 779 was
completed Building 729 was constructed in 1971, and contains a filter plenum and an emergency electrical
power generator Building 729 is connected to Building 779 via a second story bridge and supports Annex B
Building 729 has dimensions of 72 feet x 38 feet and Is located immediately south of Building 779 Building
782 was constructed in 1973, and serves as the second fiiter plenum for Building 779 Building 782 covers 60
feet x 99 feet and is located east of Building 779 The emergency generator for Bullding 782 is located in
Building 727, located north of Building 782

The following buildings are located adjacent to one other, northeast of Building 779, and north of Building 727
Building 783 - Cooling Tower Pump House

Buildings 780, 780A, 780 B, and the cooling towers (These structures will not be final surveyed, but will be
released under the Radiological Engineering Release Evaluation Process )
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3.0 SCOPE

The surveys of the buildings will include all floors, interior wall and ceiling surfaces, and accessible surfaces of
exterior walls, roofs, and fixed equipment

The scope of the 779 Cluster Decommussioning Project Closeout Radtological Survey, as delineated in the
Decommussioning Operations Plan (DOP) and the Rocky Flats Cleanup Agreement (RFCA), and as defined In

this document is to

. Provide a description of the graded approach used in determining the intensity of sampling and survey
data gathering which must be obtained to make the determination that the 779 Cluster meets the DOE

release criteria delineated in RFCA

. Develop a survey and sampling approach which, when implemented, will obtain adequate information
to demonstrate that the buildings identified have no contamination levels above the release levels and
may be demolished and disposed of as recycled matenal or sanitary land fill In addition, this plan 1s
designed to identify and record the location of areas that are determined to be above release levels so

that appropriate actions can be taken prior to building demolition

. State the release critenia, which will be used to free-release the buildings
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4.0 SURVEY OBJECTIVES

The survey Is designed to demonstrate that radioactive contamination i1s not above the applicable unrestricted
release criteria in the dentified project buiidings The survey objectives are

. Provide a reliable and systematic approach to evaluating survey data used to demonstrate specific
release criteria 1s met

. Provide the methods, which will be used in implementing a graded approach to venfy decontamination
efforts if required are complete, and to verify all areas surveyed, meet the unrestricted release criteria

5.0 SITE ASSESSMENT
51 CONTAMINATION IDENTIFICATION AND SURVEY REQUIREMENTS

511 Historical Site Assessment

From a radiological contamination standpoint, Buiiding 779 has been divided into three areas based on
contamination potential The areas are classified as “Contamination Areas” (CA), “Radiological Buffer Areas”
(RBA), and non-contaminated areas such as offices and rest room facilities All rooms presently in the CA and
RBA will be inthally classified as Impacted Class 1 or Impacted Class 2 based on the potential for arrborne
contamination See Appendix C for room/building process history

Based on the review of historical records, process knowledge of the identified project builldings and associated
equipment/systems, and the result of radiological surveys, contamination has been identified as follows

. Signuficant levels of plutonium and to a lesser extent uranium and americium contamination exist in a
majority of the glove boxes, hoods, and ventilation systems in Building 779

. Alpha contamination on fioor and wall surfaces in many rooms has been fixed with paint

. A significant number of spills of transuranic material have occurred in many of the laboratory areas

o The potential exists for contamination to be in floor cracks as well as beneath the asbestos floor tiles

. Numerous incidents of high airrborne alpha activity have potentially contaminated many surface areas
of Building 779

o Portions of the filter plenums in Buildings 729 and 782 contain significant levels of alpha

contamination The heat chamber and first stage of Plenum 408 are designated “High Contamination
Areas” (HCA) The remaining areas of both plenums are radiological buffer areas See Appendix C
for room/building process history

512 Characterization, In-Process and Equipment/Material Release Surveys

Reconnaissance characterization surveys have been performed on approximately 90% of the B779
contamination areas to date In addition, B729, and B782 have been extensively characterized (Refer to

Appendix C for a summary of the survey results)

In-process alpha characterization surveys will be performed during the removal of fixed equipment, and strip-
out of the bulldings Total surface and removable alpha characterization surveys will be performed after the
equipment has been stripped out It 1s anticipated that a majority of the equipment and matenal will be
disposed of as radioactive waste Material and equipment designated for unrestricted release will be surveyed
extensively and released in accordance with Site Procedure 1-P73-HSP-18 10, Radioactive Material Transfer
and Unrestricted Release of Property and Waste
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In addition to alpha surveys, in order to dismiss the possibility for potential contamination from the possible use
of iquid beta sources, the following beta characterization surveys will be performed after room strip-out has
occurred

As a minimum, total and removable beta surveys per MARSSIM statistical calculations for Ciass 1 areas will
be performed on accessible areas of the floors and lower walls as follows, in the following areas previously
identified as rooms 001, 131, 133, 137, 139, 140, 140A, 140B, 141, 141A, 141B, 141C, 150, 152, 153, 153A,
153B, 154, 155, 156, 157, 160, 160A, 217, 218, 220, 222, 223, 224, 225, 228, 234, 234A, 234B, 235, 270,
271, and 272 were previous laboratories or source storage locations

in addition, beta scans will be performed on 100% of the accessible floor and lower wall surfaces using the
SCM rolling cart system (or the equivalent surface area using the corner detectors)

Beta removable and total characterization surveys have been performed in the glovebox and room plenums in
building 729 No removable or total beta contamination was detected above MDA in either plenum Therefore
no additional beta surveys will be required in B729 for final survey

Beta removable and total characterization surveys will be performed in the glovebox and room plenums in
bullding 782  If no removable or total beta contamination 1s detected above the applicable DCGL, in either
plenum, then no additional beta surveys will be required in B782 for final survey

Because of the discovery of information regarding the handfing of trittum contaminated metal in 3 glove boxes
in room 154, removable tritium charactenzation surveys per MARSSIM statistical caiculations for Class 1
areas, will be performed in the area previously classified as room 154

The MDAs for instruments used to assess tritium and beta will be approximately 50% of the applicable DCGL

The beta and tritium characterization survey measurement density will be at a minimum as determined utiizing
MARSSIM statistical calculations The following imits, which were selected based on the most conservative
strontium beta limits delineated in DOE Order 5400 5, will apply for these characterization surveys

Removable Total Beta (Average) Total Beta (Maximum)
(dpm/100 cm?) (dpm/100 cm®) (dpm/100 cm®)
Beta 200 1000 3000
Tritium 10,000 N/A N/A

If no beta contamination above the applicable DCGLs i1s detected in the above areas during radiological
characterization, then no beta final surveys will be required

Materials covered with surface media, fioor tiles/adhesive, cracks and crevices will be handled in accordance
with one of the following, as applicable (See Appendix D for the paint/surface media sampling protocol)

. Representative paint/surface media samples for alpha will be obtained during the characterization and
in-process phases Material will be released after final survey measurements are made (if RFETS
unrestricted release criteria for samples and survey data 1s met)

L Cracks and crevices will be sampled and analyzed for alpha using the same methodology as surface
media samples
) The accessible surfaces of cinderblocks, which are hydrolased, will be surveyed There is no reason

to suspect contamination in the spaces between the blocks to be higher than the external surfaces of
the blocks Therefore, these areas will be considered inaccessible for surveying with instruments  In-
process removable characterization surveys will be performed prior to final survey

. Painted matenial/areas suspected of covering alpha contamination may be scabbled prior to being final
surveyed
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. Floor tile/adhesive will be removed prior to the performance of final surveys, or the portions of tile
removed and the adhesive will be sampled and analyzed as surface media for alpha

. Roofing material will be removed prior to the performance of final surveys, or sampled and analyzed
for aipha as surface media

. Painted matenal/areas not scabbled or sampled will be processed as radioactive waste

Building systems will be generally surveyed as follows

. All ventilation, exhaust, process waste systems, and vacuum systems are considered internally
contaminated and will be disposed of as radioactive waste or surveyed and released in accordance
with Site Procedure 1-P73-HSP-18 10, Radioactive Matenal Transfer and Unrestncted Release of
Property and Waste prior to final survey

. Pressurized gas systems will be classified as non-impacted internally, but will be surveyed on
accessible external surfaces and released in accordance with Site Procedure 1-P73-HSP-18 10,
Radioactive Matenal Transfer and Unrestricted Release of Property and Waste prior to final survey

. Other miscellaneous systems will be classified and evaluated on a case-by-case basis

513 CONTAMINANTS OF CONCERN

~ The following information discusses the types of radioactive matenial present in the 779 Cluster The
discussion includes the ratios and percentages of alpha and beta radiation emitted by the identified radioactive
material

5131 Alpha

Weapons Grade Plutonium (WGP) - According to an analysis performed by Sandia National Laboratories
(Sandia 1978), weapons grade plutonium (WGP) can be assumed to contain the following primary isotopes of
concern and associated weight fractions Pu-238 (0 03%), Pu-239 (93 9%), Pu-240 (5 7%), Pu-241 (0 3%),
and Am-241 (0 02%) Pu-238, Pu-239, Pu-240 decay by alpha emission Pu-241 undergoes radioactive
decay by beta emission The maximum energy of the beta particle is 20 81 keV and the average energy Is
523 keV A 20 keV beta particle has a range of approximately 0 7 mg/cm® This range Is less than the 30-50
mg/cm’ depth recommended for deterministic effects and less than the 2-10 mg/cm®depth recommended for
evaluation of stochastic effects (ICRP 1991) In addition, Pu-241 beta particles are comparable to tritium in
difficulty of detection using conventional survey instrumentation Also, the Derived Air Concentration (DAC) for
Pu-239 1s 200 times more restrictive than Pu-241 Am-241 1s a daughter product of Pu-241 Am-241 decays
by alpha emission and also emits a charactenistic 60 keV x-ray In-growth of Am-241 s fairly rapid due to the
short half-life of Pu-241 (13 8 years) The specific activity (Curies/gm) of WGP is driven by the mass of Pu-
239 and Pu-240 Combined, they account for approximately 87% of the alpha activity The remainder of alpha
activity i1s due to the decay of Am-241 and Pu-238

Highly Enriched Uranyl Nitrate (HEUN) - U-234 and U-235 decay by alpha emission The specific activity
varies with the percent enrichment HEUN enriched to 90% U-235 show a ratio of 127 8 dpm alpha to 1 1 dpm
beta U-235 also has a characteristic 185 keV gamma emitted following decay

Depleted Uranium (D-238) - D-238 is natural uranium which has been processed to remove U-235
(approximately 0 2% U-235 by weight remains with the D-238) D-238 conststs of U-238, U-238 daughter
products and U-234 U-238 decays by alpha emission and has two daughter products in secular equilibrium
Th-234 and Pa-234" Th-234 and Pa-234" both decay by beta emission The secular equilibrium status
means that there are two betas given off for every one alpha from U-238 Approximately 90% of the alpha
emissions are from U-238 and approximately 8 4% from U-234 The beta to alpha ratio is approximately 180
dpm beta to 100 dpm alpha
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transuranic DCGLs The uranium nuchde values will be summed together for each sample and compared to
the uranium DCGLs

The applicable transuranic DCGLs for paint/solid media samples i1s 100 dpm/100 cm? averaged over 1 m? and
300 dpm/100 cm? maximum

The applicable uranium DCGLs for paint /solid media samples 1s 5000 dpm/100 cm? averaged over 1 m? and
15,000 dpm/100 cm? maximum

5132 Beta

Based on the above information and the following investigation summary, there Is no reason to believe any
“beta only” nuclides existed in the Building 779 Cluster with the following exceptions sealed solid sources
which are penodically leak checked, and had no recorded instances of source leaks, gaseous H-3 sources
which are not expected to result in surface contamination, and H-3 contaminated plutonium metal
inadvertently released to RFETS from Lawrence Livermore Labs in 1973 and processed in 3 glove boxes in
room 154 (It s suspected that this H-3 is no longer present as a surface contaminant because of its natural
volatiity and half-ife However, as discussed previously in Section 5 1 3, charactenzation surveys for H-3 will
be performed in room 154 to validate this assumption )

. Process knowledge from 39 processes as reported by the Waste Stream and Residue identffication
and Charactenization (WSRIC) book does not indicate the process use of any radionuchides other than
Plutonium, Amencium, or Uranium in B779

. A thorough review of the source registry did not reveal the use of any beta only sources in B779 (with
the exception of gaseous tritium and solid sealed sources which were penodically leak tested)

° Interviews with long-term building personnel that had first hand knowledge of processes confirmed
that no beta only sources were used in B779 (except as noted)

Extensive beta charactenzation surveys will be performed in previous laboratories after the equipment strip-
out 1s performed in B779 as discussed in Section 5 1 3 If beta contamination is detected above the
unrestricted release critena, then an investigation will be performed, and the radionuclide will be identified If
these charactenzation surveys do not reveal beta contamination above the unrestricted release cnitena, then
no additional beta surveys will be required for final survey

5§14 Final Survey

Final surveys will be performed on an on-going basis on areas that have been stnpped out and released for
survey Radiological survey instructions and survey maps (See Appendix E for an example of typical survey
package information and instructions) will be provided to Radiological Operations by the Final Survey
Radiological Engineer when the area Is ready for final survey Survey instructions for building survey units will
be wnitten in accordance with MARSSIM classifications (See the 779 Survey Breakdown Structure for
classifications) If fixed equipment remains in the buildings after stnp-out, additional total contamination and
removable contamination measurements will be obtained on the accessible surfaces of the equipment An
effort will be made to ensure a minimal number of inaccessible areas go un-surveyed Hard to access areas
such as corners of walls will be surveyed with portable instruments

52 SEVEN STEP DQO PROCESS

The following seven step process denved from EPA QA/G-4, The Data Quality Objective Process and
MARSSIM is being utilized to develop the CRSP for the 779 Cluster The CRSP was designed to identify the
survey requirements which when completed, demonstrate compliance with the unrestncted release cntena

521 Step 1 - State the Problem
5211 Why perform this survey?
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The above ratios support justification for performing alpha only final surveys for surface contamination utilizing
the most restrictive transuranic alpha limits  Isotopic analyses will be performed on paint/surface media
samples These analyses will identify the individual nuchides of concern (plutonium, americium, and uranium)
The plutonium and americium nuclide values will be summed together for each sample and compared to the
transuranic DCGLs The uranium nuchde values will be summed together for each sample and compared to
the uranium DCGLs

The applicable transuranic DCGLs for paint/soid media samples s 100 dpm/100 cm’ averaged over 1 m” and
300 dpm/100 cm® maximum

The applicable uranium DCGLs for paint /solid media samples is 5000 dpm/100 cm’ averaged over 1 m’ and
15,000 dpm/100 cm® maximum

5132 Beta

Based on the above information and the following investigation summary, there i1s no reason to believe any
“beta only” nuclides existed in the Building 779 Cluster with the following exceptions sealed solid sources
which are periodically leak checked, and had no recorded instances of source ieaks, gaseous H-3 sources
which are not expected to result in surface contamination, and H-3 contaminated plutontum metal inadvertently
released to RFETS from Lawrence Livermore Labs in 1973 and processed in 3 glove boxes in room 154 (ltis
suspected that this H-3 is no longer present as a surface contaminant because of its natural volatiity and half-
Iife However, as discussed previously in Section 5 1 3, characterization surveys for H-3 wili be performed in
room 154 to validate this assumption )

) Process knowledge from 39 processes as reported by the Waste Stream and Residue Identification
and Characterization (WSRIC) book does not indicate the process use of any radionuclides other than
Plutomum, Americium, or Uranium in B779

. A thorough review of the source registry did not reveal the use of any beta only sources in B779 (with
the exception of gaseous tritium and solid sealed sources which were periodically leak tested)

. Interviews with long-term building personnel that had first hand knowledge of processes confirmed that
no beta only sources were used in B779 (except as noted)

Extensive beta characterization surveys will be performed in previous laboratonies after the equipment strip-out
is performed in B779 as discussed in Section 5 1 3 if beta contamination i1s detected above the unrestricted
release criteria, then an investigation will be performed, and the radionuchde will be identified If these
charactenzation surveys do not reveal beta contamination above the unrestricted release criteria, then no
additional beta surveys will be required for final survey

514 Final Survey

Final surveys will be performed on an on-going basis on areas that have been stripped out and released for
survey Radiological survey instructions and survey maps (See Appendix E for an example of typical survey
package information and instructions) will be provided to Radiological Operations by the Final Survey
Radiological Engineer when the area is ready for final survey Survey instructions for building survey units will
be written in accordance with MARSSIM classifications (See the 779 Survey Breakdown Structure for
classifications) If fixed equipment remains in the buildings after strip-out, additional total contamination and
removable contamination measurements will be obtained on the accessible surfaces of the equipment An
effort will be made to ensure a minimal number of inaccessible areas go un-surveyed Hard to access areas
such as corners of walls will be surveyed with portabie instruments
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52 SEVEN STEP DQO PROCESS

The following seven step process derived from EPA QA/G-4, The Data Quality Objective Process and
MARSSIM 1s being utiized to develop the CRSP for the 779 Cluster The CRSP was designed to identify the
survey requirements which when completed, demonstrate compliance with the unrestricted release criteria

521 Step 1 - State the Problem
5211 Why perform this survey?

This survey I1s being performed to assure that the 779 Cluster facilities’ matenials to be released contain no
radioactive alpha contamination above the unrestricted release criteria outlined in Site Procedure
1-P73-HSP-18 10, Radioactive Matenal Transfers and Unrestricted Release of Property and Waste

A thorough review of the RFETS source registry was performed to determine the type of radioactive material
maintained in the 779 Cluster throughout its lifelime Based on the source registry and process knowledge
provided by long-term building personnel, the only DOE radioactive material maintained, other than solid
instrument check sources, such as Co-57, Co-60, Cs-137, Fe55, Sr-90, and gaseous H-3 sources, is
Americium, Plutonium, and Uranium (With the exception of H-3 as discussed in Section 5 1 4 2) Therefore
the unrestncted release criteria for alpha applies for the Building 779 Cluster The applicable transuranic
DCGLs for removable contamination, and total surface contamination measured by direct surface emission are
as follows

Removable Alpha DCGL,, Total Alpha (Average)* DCGL,, Total Alpha (Maximum)
20 dpm/100 cm’ 100 dpm/100 cm’ 300 dpm/100 cm’

* If a value of 100 dpm/100 cm’ and less than 300 dpm/100 cm? 1s detected with a portable instrument, eight
additional measurements will be obtained over a 1 m* area The average of the 9 measurements shall be less
than 100 dpm/100 cm?’ for the area to meet the unrestricted release criteria of DOE Order 5400 5 Iif an
automated surface contamination monitor i1s used the average for each 1 m? area shall be less than 100
dpm/100 cm?®

The applicable transuranic DCGL for pamnt/solid media samples 1s 100 dpm/100 cm’ averaged over 1 m* and
300 dpm/100 cm’ maximum

The applicable uranium DCGL for paint/solid media samples is 5000 dpm/100 cm’” averaged over 1 m* and
15,000 dpm/100 cm® maximum

5212 What types and kind of sampling measurements are required?
Removable Contamination

Removable contamination measurements will be obtained to ensure removable contamination above the
RFETS unrestricted release criteria does not exist on the exterior surfaces

Paint/Surface Media Contamination

For Class 1 and Class 2 survey units, paint/surface media samples will be obtained to ensure contamination
above the RFETS unrestricted release criteria does not exist below painted surfaces or other forms of surface
media such as roofing material, or floor adhesive or within the paint or roofing/adhesive material itself It is
anticipated that total surface activity measurements or surface media sampling will detect any contamination
that has occurred on building surfaces No paint/surface media samples are required for Class 3 survey units
We have no evidence that contamination has migrated into cinder block, concrete, or any other base material
and disappeared from the surface Therefore it Is not anticipated that volumetric samples will be required
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Total Surface Contamination

A combination of the following will be used as necessary to perform total surface contamination surveys
required to assure that the unrestricted release criteria for total surface gross alpha contamination

AUTOMATED SURFACE PORTABLE INSTRUMENTS
CONTAMINATION MONITORS

SCMs may be utilized for the detection of total surface | Total surface contamination surveys for gross alpha

contamination provided the instrument’s MDAs are contamination are performed at distinct locations in
approximately 50% of the associated RFETS the 779 Cluster Stince small areas of radioactive
unrestricted release criteria The use of these material may be present between the total surface
monitors will fulfill the requirement for scan surveys in | contamination measurements Scan surveys will also
areas surveyed as well If SCMs are used, be performed to ensure elevated areas above the
inaccessible areas will be surveyed with portable unrestricted release criteria do not exist These

detectors The portable detector output may be input | surveys are performed across defined areas
into the same information management system that i1s
used by the SCMs to provide a seamless survey
report

5213 Who needs the information?

The Department of Energy, Environmental Protection Agency, Colorado Department of Public Health and the
Environment, Stakeholders, Kaiser-Hill, Safe Sites of Colorado and Rocky Mountain Remediation Services
need the CRSP results

5214 When is the information needed?

The survey results from the CRSP are needed for each survey unit before the dismantiement of the survey
area In the 779 Cluster (e g, Individual structures may be dismantled upon completion of the final survey for
that specific structure )

522 Step 2 - Identify the Decision
52 2.1 What decisions will be made from this final survey information?

Structures and components of the 779 Cluster will be released in an unrestricted manner when it is shown that
the unrestricted release criteria are met

If the surveys show that the areas in the 779 Cluster do not meet the unrestricted release criteria, the area
exceeding the critenia will be decontaminated or removed The decontaminated area will then be re-surveyed
to assure that the unrestricted release criteria are met  If the unrestricted release critenia cannot be met, the
area exceeding the criteria will not be released In an unrestricted manner If unable to decontaminate the
area, the material will be discarded as radioactive waste or if the area Is part of the foundation which is going
to remain in place for later environmental restoration, the area will be protected to prevent release to the
environment and all proper radiological postings will be made

5222 Are there any alternatives to the decision?

There are no other alternatives for the 779 Cluster The Site Utilization Review Board (SURB) and DOE
Management have made the decision that the 779 Cluster facilities are excess

522 3 What is the end use of the equipment, facility or structure (free release, restricted use, low-
level waste, etc )?
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Structures and components within the 779 Cluster that have no radioactive material contamination above the
unrestricted release criteria may be released in an unrestricted manner If areas within the 779 Cluster contain
radioactive matenial above the unrestricted release critena and cannot be decontaminated, these areas will not
be released in an unrestricted manner but instead will be handled as radioactive material and posted
accordingly

5§23 Step 3 -Identify Inputs to the Decision
52 31 What information is required to make this decision?

The information required are the radiological survey data that will support a decision to reiease the structures
and components of the 779 Cluster in an unrestricted manner The radiological surveys required are total
surface and removable surveys for gross alpha contamination These surveys are performed at distinct
locations within the 779 Cluster (See Appendix E for example radiological survey package information and
instructions)

Scan surveys are performed in addition to total surface contamination and removable contamination surveys to
locate radiation anomalies indicating residual gross activity that may require further investigation or action to
ensure the probability of finding radioactive material above the unrestricted release cnitenia 1s maximized
These scan surveys are performed across a defined area within the 779 Cluster

SCMs may be utilized in addition to portable instrumentation for the detection of total surface contamination
provided the instrument’'s MDAs are at or below 50% of the associated RFETS unrestricted release criteria
The use of these monitors will fulfill the requirement for scan surveys

Paint/surface media samples will be obtained to ensure contamination above the RFETS unrestricted release
critena does not exist below painted surfaces

52 3 2 What source(s) can be used to obtain the information?

Reconnaissance level characterization surveys and in-process characterization surveys provide the required
information If these surveys do not satisfy the requirements of the CRSP, additional surveys will be required
to ensure they are met

52 3 3 Can the desired analyses be performed at RFETS or will the analysis be sent off-site?

All radiological survey data will be obtained and recorded at the 779 Cluster This data will be reviewed at
RFETS Off-site laboratonies will analyze surface media samples The Independent Verification organization
may send samples off-site for analysis as well

5 2 3.4 What type of instrumentation will be required?

The instrumentation in Appendix A or a suitable replacement as determined by Radiological Engineering will
be used to perform all radiological surveys The Minimum Detectable Activities (MDA) of the instruments used
to perform total and removable surveys required in this CRSP will be a fraction of the unrestricted release
critenia A goal will be to have the MDA of an instrument at or below 50% of the unrestricted release cnteria for
total and removable measurements The NE Electra with the DP6 probe used to perform alpha scans has the
ability to detect the following 1) a single count at a 1%z nch/second scan rate > 67% of the time, and 2) a 2~
count within a reasonable period of time (4 seconds) This represents the probability of detection at 225
dpm/100 cm*which 1s 75% of DCGL,,, for alpha Scans are performed with the NE Electra with the DP8
probe by collecting 8-second static counts at each location Thus, If 2 one hundred percent scan were
required, a measurement would be collected at each 600 cm’ area (detector active area) across the entire
surface The minimum detectable concentration is less than 50% of the DCGL,,. for both distributed areas of
contamination (106 dpm/100 cm?) and smali-areas of contamination (146 dpm/100 cm®) Additional survey
equipment, approved for use at RFETS, may be used as required by Radiological Engineering
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523 5 Has facility structural data been reviewed?

Qualified structural engineers are reviewing structural data on an ongoing basis Prior to modifications to the
building structures, approval will be obtained from Engineering

§ 2 3 6 What suspect materials have been identified?

Plutonium, amencium, and uranium contamination have been identified as the only nuchdes resulting from
DOE operations present in the 779 Cluster Buildings 779, 782 and 729 contain Radiological Buffer Areas,
Contamination Areas and High Contamination Areas that contain isotopes of americium, plutonium and
uranium (See the 779 Survey Breakdown Structure for classifications)

524 Step 4 - Define the Study Boundaries
5§24 1 What is the scope of this final survey?

The floors, walls, ceilings, roof, and fixed equipment in the 779 Cluster will be surveyed Concrete and asphait
surfaces, soil and utilities not physically part of the 779 structures are not within the scope of this CRSP

52 4 2 What is the sample population of interest?

The floors, interior and exterior walls, ceiling, roof and fixed equipment located within the 779 Cluster are the
population of interest

52 43 What kind of radiological hazard is being evaluated?

Total surface and removable radioactive contamination i1s present throughout the 779 Cluster and Is the hazard
being evaluated The known radioactive material present is plutonium, amencium, and uranium These
nuclides are primarily high-energy alpha emitters and are therefore considered skin and internal dose hazards
There are four modes of entry of radioactive matenal into the body inhalation and deposition in the respiratory
tract, injection, ingestion, and absorption through the skin Plutonium is the primary nuchde of concern  The
principle organs affected by plutonium with the corresponding typical biological haif-lives are as follows

Lungs 0 5 to 500 days based on the solubility of the radioactive material
Liver 20 years
Bones 50 years

To put the hazard into perspective, an acute exposure to a worker from the inhalation of about 5,000
picocuries of Pu-239 in an oxide form would result in a first year and 50-year commutted effective dose
equivalent of 150 millirem

52 44 Are there any constraints on data collection?

Data collection 1s performed in accordance with the requirements of MARSSIM  The survey methods to be
utihzed are in conformance with the following RFETS procedures, and regulatory documents

3-PRO-165-RSP-07 02, Contamination Monitonng Requirements

3-PRO-141-RSP-09 01, Unrestricted Release of Property, Matenal, Equipment and Waste
1-P73-HSP-18 10, Radioactive Matenal Transfer and Unrestricted Release of Property and Waste
DOE Order 5400 5, Radiation Protection of the Public and the Environment

5245 What sample measurement locations (densities) are necessary to get the desired certainty?

All areas of the building cluster do not have the same potential for radioactive material being present and,
therefore, do not require the same level of survey coverage to achieve an appropriate level of confidence that
building surfaces satisfy established unrestricted release criteria  The CRSP is designed so that areas with
higher potential for contamination receive a higher degree of survey effort  This will ensure that the CRSP I1s
both effective and efficient
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The following area classifications with their associated survey frequencies are based on guidance from
MARSSIM - Multi-Agency Radiation Survey and Site Investigation Manual, 12/97

Four area classtfications were used to design the 779 Cluster CRSP These classifications are defined as
follows

Impacted Class 1 Areas_ are areas that have potential contamination (based on building operating
history) or known contamination (based on past or preliminary characterization survey data) This
would normally inciude areas where radioactive materials were used and stored and where records
indicate spilis or other unusual occurrences could have resulted in the spread of contamination

. Impacted Class 2 Areas_are areas that have or had a potential for radioactive contamination or known
contamination, but are not expected to exceed the applicable contamination limits
° Impacted Class 3 Areas are all areas not classified as Impacted Class 1, Impacted Class 2 or Non-

impacted These areas are not expected to contain residual contamination above the applicable mits,
based on knowledge of building history and previous survey information However, insufficient
documentation is present to exclude the area from survey requirements

. Non-lmpacted Areas are all areas not classified as Impacted Class 1, Impacted Class 2 or Impacted
Class 3 These areas are areas where there Is no reasonable potential for residual contamination,
based on knowledge of building history and/or previous survey information Sufficient information is
present to be assured that no residual contamination is present above the applicable limits

5246 To whatradiological hazards could the worker be exposed?

High levels of plutonium, amenicium, and uranum presently exist 1n the glove boxes, and ventilation systems
These nuclides present a significant internal radiological hazard if inhaled or ingested From an external dose
standpoint, the radiological hazard is minimal These glove boxes and ventilation systems will be removed
from areas prior to characterization and final survey, This radiological hazard applies to final survey personnel
working in areas which have previously been stripped out only because of the residual radioactivity that could
still be present

525 Step 5 - Develop a Decision Rule
5251 What is the basis for the decision in Step 2?

The unrestricted release cnterion is the basis for deciding whether the structures and components of the 779
Cluster can be released in an unrestricted manner The survey frequency required allowing an unrestricted
release 1s based on guidance from MARSSIM

5252 Are there any regulatory and statistical drivers for sampling frequency?
The survey frequency required allowing an unrestricted release is based on guidance from

¢ MARSSIM - Multi-Agency Radiation Survey and Stte Investigation Manual, 12/97
e 1-P73-HSP-18 10, Radioactive Matenal Transfer and Unrestncted Release of Property and Waste

52 53 What are the required instrumentation sensitivities?

The instrumentation in Appendix A or a suttable replacement as determined by Radiological Engineering wifl
be used to perform all radiological surveys The Minimum Detectable Activities (MDA) of the instruments used
to perform total and removable surveys required in this CRSP will be a fraction of the unrestricted release
criteria A goal wilf be to have the MDA of an instrument at or below 50% of the unrestricted release criteria for
total and removable measurements The NE Electra with the DP6 probe used to perform alpha scans has the
ability to detect the following 1) a single count at a 1% inch/second scan rate > 67% of the time, and 2) a 2"
count within a reasonable period of time (4 seconds) This represents the probability of detection at 225
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dpm/100 cm’which is 75% of DCGL,,,. for alpha Scans are performed with the NE Electra with the DP8
probe by collecting 8-second static counts at each location Thus, if a one hundred percent scan were
required, a measurement would be collected at each 600 cm’ area (detector active area) across the entire
surface The minimum detectable concentration is less than 50% of the DCGL,,,. for both distributed areas of
contamination (106 dpm/100 cm®) and small-areas of contamination (146 dpm/100 cm?)  Additional survey
equipment, approved for use at RFETS, may be used as required by Radiological Engineering

$ 25 4 What action levels are applicable to the decision or parameter of interest?

A thorough review of the RFETS source registry was performed to determine the type of radioactive material
maintained in the 779 Cluster Based on the source registry and process knowledge provided by long-term
building personnel, the only DOE radioactive material maintained other than solid instrument check sources
such as Co-57, Co-60, Cs-137, Fe55, Sr-90, and gaseous H-3 sources 1s Americium, Plutonium, and Uranium
Therefore the unrestricted release critenia for the Building 779 Cluster delineated in DOE 5400 5 apply The
applicable transuranic DCGLs for removable contamination, and total surface contamination measured by
direct surface emission are as follows

Removable Alpha DCGL,, Total Alpha (Average)* DCGL,,, Total Alpha (Maximum)
20 dpm/100 cm® 100 dpm/100 cm® 300 dpm/100 cm®

* If a value of 100 dpm/100 cm” and less than 300 dpm/100 cm?® is detected with a portable instrument, eight
additional measurements will be obtained over a 1 m* area The average of the 9 measurements shall be less
than 100 dpm/100 cm? for the area to meet the unrestricted release criteria of DOE Order 5400 5 If an
automated surface contamination monitor 1s used the average for each 1 m’ area shall be less than 100
dpm/100 cm®

The applicable transuranic DCGL for paint/solid media samples 1s 100 dpm/100 cm’ averaged over 1 m® and
300 dpm/100 cm” maximum

The applicable uranium DCGL for pamnt/solid media samples 1s 5000 dpm/100 cm® averaged over 1 m” and
15,000 dpm/100 cm’® maximum

52 55 Define the decisions using “if then” statements

e If the structures and components of the 779 Cluster contain no radioactive material above the unrestricted
release criteria, then those components may be released in an unrestricted manner

e If the structures and components of the 779 Cluster contain radioactive material above the unrestricted
release criteria, then those components will be decontaminated or removed and disposed of as radioactive
waste

e If decontaminated structures and components of 779 Cluster contain radioactive material above the
unrestricted release cniteria, then those components will not be released in an unrestricted manner

« If removed materials (structures and components) are radioactively contaminated, then those removed
materials will not be released in an unrestricted manner and will be disposed of as radioactive waste

526 Step 6 - Specify Limits on Decision Errors

52 6 1 What sample size is necessary for the analysis being completed?

The sample size is defined for different units in the 779 Cluster as outlined below In addition, the survey units
are typically limited in size to ensure each area is assigned an adequate number of data points  The

suggested maximum floor surface areas for survey units are,

¢ Up to 100 m’ fioor area for Impacted Class 1 Areas
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e 100 - 1000 m* floor area for Impacted Class 2 Areas
¢ No limit for Impacted Class 3 Areas

These size restrictions are guidelines If additional measurements are taken, for the convenience of unit
classifications, larger floor surface areas may be used (For example, If an area Is classified as Impacted
Class 1 and has 200 m® of floor surface area and it Is easier to keep it as one survey unit rather than being
divided into 2 survey units, then the number of measurements calculated would be multiplied by 2 to account
for the increased surface area ) In addition, no survey units will be less than 10 m’ In size in order to achieve
an acceptable sample population

The floors, walls, ceilings, roof and fixed equipment will be surveyed for total surface and removable, gross
alpha contamination as indicated in the survey instructions to be provided (see example in Appendix E)

52 6 2 What number of samples/measurements will provide the desired certainty?

Non-Impacted Area Survey and Sampling Requirements
No surveys or samples are required

Classffications for survey requirements will be made as delineated in MARSSIM Initial classifications for the
779 Cluster are Impacted Classes 1,2 and 3 Initial classifications of areas may be downgraded during
characterization and in-process surveying based on engineering judgment by Radiologicail Engineering

Impacted Class 1, Class 2, and Class 3 Area Survey and Sampling Requirements

Removable Contamination

Removable activity measurements as calculated using MARSSIM statistical calculations will be used to satisfy
Impacted Class 1, Impacted Class 2, and Impacted Class 3 Survey Requirements (See example for removable
contamination later in this section)

Paint/Surface Media Samples

Paint/surface media samples will be obtained to ensure contamination above the RFETS unrestricted release
criteria does not exist below painted surfaces If the potential for extensive contamination exists in and below
the painted surface, in an impacted class 1 area, the paint may need to be stripped off prior to final survey
Otherwise, the quantity of samples will be determined based on MARSSIM statistical calculations to satisfy
Impacted Class 1 and Impacted Class 2 Survey Requirements (See the MARSSIM Sample Calculation for
paint/surface media samples later in this section)

Total Surface Contamination Monitoring

One of the following will be used to perform contamination surveys required to assure that the unrestricted
release criteria for total surface gross alpha contamination are met
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AUTOMATED SURFACE
CONTAMINATION MONITORS

PORTABLE INSTRUMENTS

SCMs will be utiized to perform total surface contamination
surveys of areas of concern in the B779 Cluster These
monitors obtain approximately four hundred 25-cm’
measurements for each m’ surveyed The maximum,
minimum, mean and standard dewviation of each 25-cm®
measurement Is also calculated for each m’ Therefore,
the use of these monitors fulfills the requirement for scan
surveys as well SCMs will use portable detectors to
perform scan surveys and total surface contamination
survey areas for all areas inaccessible* The use of the
SCMs in conjunction with portable detectors will enable the
acquisition of quantities of data far in excess of MARSSIM
statistical requirements Therefore MARSSIM statistical
guidance does not apply for their use The following
classifications and survey requirements shall apply

Impacted Class 1 Area Survey Requirements

e A 100% alpha scan with the automated surface
contamunation monitor on accessible surfaces
Inaccessible areas will be surveyed with portable
detectors

+ Total surface alpha activity measurements will be
obtained at a frequency in excess of MARSSIM
requirements

Impacted Class 2 Area Survey Requirements

o A 10-100% alpha scan with the automated surface
contamination monitor on accessible surfaces
Inaccessible areas will be surveyed with portable
detectors

o Total surface alpha activity measurements will be
obtained at a frequency in excess of MARSSIM
requirements

Impacted Class 3 Area Survey Requirements

* A 10% alpha scan with the automated surface
contamination monitor on accessible surfaces
Inaccessible areas will be surveyed with portable
detectors

o Total surface activity measurements for alpha will be
obtained at a frequency in excess of MARSSIM
requirements

* The tar roofs of B729, B779, B782 are not accessible
surfaces for scan surveys because of uneven surfaces

Portable instruments will be used to perform scan surveys and
total surface contamination surveys * The number of survey
measurements will be determined using MARSSIM statistical
calculation methodology (See the following example calculation
for total surface contamination measurements ) Detailed
instructions for each survey unit will be prescnbed by the final
survey radiological engineer and reviewed by an independent
radiological engineer The following classifications and survey
requirements shall apply

Impacted Class 1 Area Survey Requirements

e A 100% alpha scan will be performed on accessibie
surfaces

e Total surface activity measurements for alpha as
calculated using MARSSIM statistical calculations

Iimpacted Class 2 Area Survey Requirements

e A 10 - 100% alpha scan based on total surface area will
be performed on selected biased locations

e  Total surface alpha activity measurements based on
MARSSIM statistical calculations

Impacted Class 3 Area Survey Requirements

e A 10% alpha scan based on total survey surface area will
be performed on selected biased locations

e Total surface alpha activity measurements based on
MARSSIM statistical calculations

* The tar roofs of B729, B779, 8782 are not accessible
surfaces for scan surveys because of uneven surfaces.
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MARSSIM Sample Calculations
Total Contamination Measurements

An example of how to calculate the quantity of total contamination measurements for a survey unit using
MARSSIM guidelines 1s as follows

Determine the relative shift as follows
DCGL ., -LBGR _,/SD_, = A8

Where A§ is the relative shift or the resolution of measurements in units of measurement
uncertainty (should be 1 to 3)
DCGL ., 1s the derived concentration guideline value (The total contamination limit)
LBGR ., 1s the lower bound of the gray region - the lower bound of the range of values of the

parameter of interest in a survey unit where the consequences of making a decision
error ts relatively minor (inthally 50% of DCGL)

1s the typical standard deviation of the total surface measurements (assume 30 dpm
based on a 30% CV as recommended by MARSSIM until additional data I1s obtained)

SD

totat

(100 - 50)/30 = 1 67

Determine the Sign P value by looking up A3 in Table 5 4 of MARSSIM (the Sign P value is the estimated
probability that a random measurement from the survey unit will be fess than the DCGL when the survey unit
median is actually at the LBGR) The value from the table is 0 95 for a relative shift of 1 67

Determine the number of total surface contamination measurements for the applicable survey unit using the
following MARSSIM formula that 1s based on Piutonium contaminants not being present in the background

N = (1 645 + 1 645)°/ 4(Sign P - 0 5)°
Where 1645 is the alpha and beta decision error values (95% confidence)

N =(329)*7 4(095-0 5° =134
(increase value by 20% to allow for missing or invalid data points) =134 * 12 =16

Therefore 16 total surface contamination measurements would be required for the applicable survey unit
Removable Contamination Measurements

An example of how to calculate the quantity of removable contamination measurements for a survey unit using
MARSSIM guidelines i1s as follows

Determine the relative shift as follows
DCGL ,ovae = LBGR e ! SD romorvae = A

Where AS is the relative shift or the resolution of measurements in units of measurement
uncertainty ( should be 1 to 3)

DCGL ...« 'S the denved concentration guideline value (The total contamination limit)

LBGR .. ... S the lower bound of the gray region - the lower bound of the range of values of the
parameter of interest in a survey unit where the consequences of making a decision
error 1s relatively minor (inthially 50% of DCGL)
i1s the typical standard deviation of the removable contamination measurements
(assume 6 dpm based on a 30% CV as recommended by MARSSIM until additional
data 1s obtained)

SDW

(20 - 10)/6 = 1 67

Determine the Sign P value by looking up A8 in Table 5 4 of MARSSIM (the Sign P value Is the estimated
probability that a random measurement from the survey unit will be less than the DCGL when the survey unit
median is actually at the LBGR) The value from the table i1s 0 95 for a relative shift of 1 67

Determine the number of removable contamination measurements for the applicable survey unit using the
following MARSSIM formula that 1s based on Plutonium contaminants not being present in the background
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N = (1645 + 1 645)’/ 4(Sign P - 0 5)°
Where 1645 s the alpha and beta decision error values (95% confidence)

N = (3 29)% 4(0 95-0 5 =13 4
(increase value by 20% to allow for missing or invalid data points) =134 °12 = 16

Therefore 16 removable contamination measurements would be required for the applicable survey unit
Paint/Surface Media Samples

An example of how to calculate the quantity of paint/surface media samples for a survey unit using MARSSIM
guidelines i1s as follows

Determine the relative shift as follows

DCGL ., -LBGR,_,./ SD,,,, = A5

Where Ad 1s the relative shift or the resolution of measurements in units of measurement
uncertainty (should be 1 to 3)
DCGL .. 1s the derived concentration guideline value (The total contamination imit)
LBGR .. is the lower bound of the gray region - the lower bound of the range of values of the

parameter of interest in a survey unit where the consequences of making a decision
error 1s relatively minor (inihally 50% of DCGL)

SD s 1s the typical standard deviation of the paint/surface media samples (assume 30 dpm
based on a 30% CV as recommended by MARSSIM until additional data s obtained)

Transurani Iculation raniym Calculation
(100 - 50)/30 = 1 67 (5000-2500)/1500 = 1 67

Determine the Sign P value by looking up A3 in Table 5 4 of MARSSIM (the Sign P value 1s the estimated
probability that a random sample from the survey unit will be less than the DCGL when the survey unit median
1s actually at the LBGR) The value from the table i1s 0 95 for a relative shift of 1 67

Determine the number of paint/surface media samples for the applicable survey unit using the following
MARSSIM formula that 1s based on plutonium contaminants not being present in the background

N = (1645 + 1 645)°/ 4(Sign P - 0 5)°
Where 1 645 s the alpha and beta decision error values (95% confidence)

N =(329)74(095-05)°=134
(Increase value by 20% to allow for missing or invalid data points) =134 °12 = 16

Therefore 16 paint/surface media samples would be required for the applicable survey unit
Determination of Type of Non-parametnc Test

Because contaminants of concern are not present to an appreciable extent in the background for the B779
Cluster, the one sample statistical test was selected for the determination of the number of sample points to be
obtained for survey units Until additional characterization survey data Is obtained, a standard deviation of 30
dpm for paint/solid media and total contamination and 10 dpm for removable contamination based on a 30%
CV as recommended by MARSSIM guidance will be used as part of the one sample statistical test calculation

52 6 3 What is the expected range of the parameter of interest?

All parameter values are expected to be less than the unrestricted release criteria and are reported in
disintegrations per minute

52 6 4 Define both types of decision errors, (false negative and false positive)?
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False negative (Type 1) errors would occur when a detector’s response Is below the unrestricted release
critenia when, in fact, radioactive material 1s present above the unrestricted release criteria

False positive (Type 2) errors would occur when a detectors response is above the unrestricted release criteria
when, in fact, radioactive matenial is not present above the unrestricted release criteria

5265 What are the potential consequences of an incorrect decision?

For false negative errors, area/material would be released in an unrestricted manner when it should not be
released In an unrestricted manner

For false positive errors, area/material would not be released in an unrestricted manner when it should be
released in an unrestricted manner

52 6 6 What are the limits on decision errors?

The alpha and beta decision errors used at RFETS are typically 5% This corresponds to a 95% confidence
level The instrumentation in Appendix A or a suitable replacement as determined by Radiological Engineering
will be used to perform ali radiological surveys The Minimum Detectable Activities (MDA) of the instruments
used to perform total and removable surveys required in this CRSP will be a fraction of the unrestricted release
criteria A goal will be to have the MDA of an instrument at or below 50% of the unrestricted release cnteria for
total and removable measurements The NE Electra with the DP6 probe used to perform alpha scans has the
ability to detect the following 1) a single count at a 1% inch/second scan rate > 67% of the time, and 2) a 2™
count within a reasonable period of time (4 seconds) This represents the probability of detection at 225
dpm/100 cm”which 1s 75% of DCGL,,,; for alpha Scans are performed with the NE Electra with the DP8
probe by collecting 8-second static counts at each location Thus, if a one hundred percent scan were
required, a measurement would be collected at each 600 cm’ area (detector active area) across the entire
surface  The minimum detectable concentration is less than 50% of the DCGL,,,. for both distributed areas of
contamination (106 dpm/100 cm?®) and small-areas of contamination (146 dpm/100 cm?®) Additional survey
equipment, approved for use at RFETS, may be used as required by Radiological Engmneering Daily MDAs
are calculated for each survey instrument The use of these instruments with associated MDAs below the
unrestricted release criteria can assure that false negative and faise positive errors are minimized

527 Step 7 - Optimize the Decision for Obtaining Data
5271 What method will be used to obtain the desired information?

The survey methods to be utilized are in conformance with the following RFETS procedures, and regulatory
documents

3-PRO-165-RSP-07 02, Contamination Monitonng Requirements

3-PRO-141-RSP-09 01, Unrestricted Release of Property, Matenal, Equipment and Waste

1-P73-HSP-18 10, Radioactive Matenal Transfer and Unrestricted Release of Property and Waste

DOE Order 5400 5, Radiation Protection of the Public and the Environment

In addition, the following documents were used for reference

NRC Reg Guide 1 86, Termmation of Operating Licenses for Nuclear Reactors

NUREG/CR-6450, Charactenzation of Contamination Through the Use of Position Sensitive Detectors and
Digrtal image Processing

527 2 What level of worker protection is required to perform survey and other work in the facility,
structure or environs?

Standard industrial safety practices are utilized Worker personnel protection clothing is identified in the
Activity Hazard Analysis and Radiological Work Permit, if required When final surveys are scheduled to be
performed, it 1s not suspected that removable radioactive contamination will be present on the surfaces being
surveyed Therefore, no radiological personnel protection equipment i1s required
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5273 How will the survey design be optimized?
One of the following will be used to ensure the survey design is optimized

AUTOMATED SURFACE PORTABLE INSTRUMENTS
CONTAMINATION MONITORS

SCMs and associated survey information management Measurement locations will be clearly identified to provide
systems may be utilized in addition to portable a method of referencing survey results to survey
instrumentation for many surface contamination surveys measurement locations Gndding may be used for the

In this case, gndding wili not be required since the Survey | floors, walls and cellings/roofs for units with impacted
Information Management System with the use of video Class 1 or Impacted Class 2 final classifications In units
cameras and precise location tracking allows for survey where gndding 1s not practical or cost-effective,

location reproducibility measurement locations will be marked with labels or similar

method and delineated on a map as directed by
Instrument calibrations are performed every 6 months, and Radiologtcal Engineering

calibration response and background checks performed at
least once per shift in accordance with approved RFETS Instrument calibrations are performed every 6 months, and
procedures and NIST traceable sources calibration response and background checks performed
daily prior to use in accordance with approved RFETS
procedures and NIST traceable sources

527 4 Have data quantity and quality assurance requirements for sampling been reviewed and
incorporated into the survey process?

Quality assurance Is addressed in Section 16 0 of this CRSP The survey reports are prepared and reviewed
in accordance with RFETS procedures

6.0 RADIOLOGICAL RELEASE CRITERIA

The surface contamination criteria from DOE Order 5400 5 will be used as the release criteria for final survey
The survey methods and release criteria are in conformance with the following RFETS procedures and
regulatory documents

3-PRO-165-RSP-07 02, Contarmination Monitoring Requirements

3-PRO-141-RSP-09 01, Unrestricted Release of Property, Matenal, Equipment and Waste

1-P73-HSP-18 10, Radioactive Matenal Transfer and Unrestricted Release of Property and Waste

DOE Order 5400 5, Radiation Protection of the Public and the Environment

In addition, the following documents were used for reference

NRC Reg Guide 1 86, Termination of Operating Licenses for Nuclear Reactors

NUREG/CR-6450, Charactenzation of Contamination Through the Use of Position Sensttive Detectors and
Digrtal Image Processing

7.0 CLASSIFICATION OF AREAS BY CONTAMINATION POTENTIAL

All areas of the building cluster do not have the same potential for residual contamination and, therefore, do
not require the same level of survey coverage to achieve an appropriate level of confidence that building
surfaces satisfy established release criteria This plan is designed such that areas with higher potential for
contamination receive a higher degree of survey effort This will ensure that the Closeout radiological survey
process i1s both effective and efficient
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A stand-alone document, the 779 Cluster Survey Breakdown Structure 1s being prepared to delineate the
survey units and classifications for each This document will be revised periodically as survey units change
based on reclassification or combining of units based on modifications such as wall removal This document
will undergo an approval process by project management and radiological engineering

The following classifications and survey frequencies are based on the gurdance from MARSSIM - Multi-Agency
Radiation Survey and Site Investigation Manual, 12/1997

. Impacted Class 1 Areas are areas that have potential contamination (based on building operating
history) or known contamination (based on past or preliminary characterization survey data) This
would normally include areas where radioactive materials were used and stored and where records
indicate spills or other unusual occurrences could have resulted in the spread of contamination

. Impacted Class 2 Areas are areas that have or had a potential for radioactive contamination or known
contamination, but are not expected to exceed the applicable contamination imits
. Impacted Class 3 Areas are all areas not classified as Impacted Class 1 or Impacted Class 2 or

Non-Impacted These areas are not expected to contain residual contamination above the applicable
limits, based on knowledge of building history and previous survey information However, insufficient
documentation 1s present to exclude the area from survey requirements

J Non-Impacted Areas are all areas not classified as Impacted Class 1, Impacted Class 2 or Impacted
Class 3 These areas are areas where there 1s no reasonable potential for residual contamination,
based on knowledge of building history and/or previous survey information Sufficient information 1s
present to be assured that no residual contamination is present above applicable contamination limits

8.0 INVESTIGATIONS

Investigations are performed based on updated survey information Investigation Documentation Forms will
be completed for each incident in which contamination for any survey unit exceeds any of the following
conditions (See Appendix E for an example investigation form)

Iimpacted Class 1 and Class 2 Areas Impacted Class 3 Areas

¢ Contamination Is discovered above the maximum . Contamination exceeds 75% of the average

DCGL,, DCGL,,for any single measurement as measured
+ The average of nine measurements exceeds the with portable instrumentation or

average DCGL, for any 1 m* as measured with . The average value for any 1-m” area, measured

portable instrumentation . with an automated surface contamination monitor
o The average value for any 1 m" area, measured with exceeds 75% of the average DCGL,,

an automated surface contamination monitor exceeds

the average DCGL,,

81 SURVEY UNIT RECLASSIFICATION

Survey units within the above survey area classifications may require reclassification based on updated survey
information The following guidelines will be used to determine the new classification

811 UPWARD RECLASSIFICATION

In the event one of the conditions in Section 8 0 occurs, then a more restrictive classification will be applied
based on the following guidelines

Impacted Class 2 and Class 3 Areas

e The investigation survey area will be increased to encompass the new areas of contamination as directed
by radiological engineering in investigation survey instructions
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e The scan frequency will be increased to 100% of the investigation survey unit
812 DOWNWARD RECLASSIFICATION

Based on characterization survey results and sound engineering judgment, areas may be downgraded If the
new classification criteria are met For example, an Impacted Class 1 area with extensive survey results that
indicate that contamination levels are not expected to exceed the applicable DCGL may be reclassified as
Impacted Class 2

9.0 RADIOLOGICAL SURVEY SAMPLING METHODS AND FREQUENCY

The sampling frequency specified for the following classifications 1s based on MARSSIM calculations The
accessible areas of floors, interior walls, celling, exterior walls, roof and fixed equipment will be surveyed for
total and removable alpha contamination as indicated in the survey instructions provided in Appendix E, and in
accordance with Sections 9 1 through 9 3

SCMs may be utilized in addition to portable instrumentation for the detection of total surface contamination,
including scans, provided the instrument’s MDAs are a fraction of the associated RFETS unrestricted release
criteria  The number of measurements provided by the surface contamination monitor shall be greater than
the MARSSIM statistical calculations determined for each survey unit as delineated for each survey
classification below The use of SCMs shall not preciude removable contamination surveys and paint/surface
sampling for each survey unit The tar roofs of B729, B779, B782 are not accessible surfaces for scan surveys
because of uneven surfaces Contamination if present would be evenly distributed on the roof surfaces
Therefore the measurement methods for solid media sampling would indicate the presence of contamination
above the applicable DCGLs

91 SURVEY AREAS CLASSIFIED AS IMPACTED CLASS 1

If portable instruments are used exclusively, the number of total surface and removable alpha measurements
for floors, walls, cetlings, roofs, and fixed equipment will be calculated based on MARSSIM statistical
calculations, and applying the survey unit size limitation delineated in Secton 52 6 1 In addition, a 100%
alpha scan will be performed on all accessible surfaces

Paint/surface media samples may be obtained to ensure contamination above the RFETS unrestricted release
criteria does not exist below painted surfaces If the potential for extensive contamination exists in and below
the painted surface, in an Impacted Class 1 area, the paint may need to be stripped off prior to final survey
Otherwise, the quantity of samples will be determined based on MARSSIM statistical calculations to satisfy
Impacted Class 1 Survey Requirements (See Appendix D for sampling methodology )

92 SURVEY AREAS CLASSIFIED AS IMPACTED CLASS 2

if portable instruments are used exclusively, the number of total surface and removable alpha measurements
for floors, walls, ceilings, roofs, and fixed equipment will be calculated based on MARSSIM statistical
calculations and applying the survey unit size imitation delineated 1n Section 52 6 1 In addition, a 10 to 100%
alpha scan will be performed at biased locations on accessible surfaces The % scan will be determined as
follows a 100% scan of the accessible areas of the lower walls and floors for interior surfaces will be
performed A 50% scan of the accessible surfaces of the lower walls and 10% of the upper walls for exterior
surfaces will be performed These guidelines will only be used on exterior surfaces (walls and roofs) if these
areas were contaminated through similar mechanisms (1 e , arborne radioactivity, local contamination events,
fire, etc) If these areas were contaminated through dissimilar mechanisms then consideration will be given to
having separate survey units If the results of scans for the lower walls reveal measurements that exceed 75%
of the applicable DCGL, the following guideline will be used to delineate the upper wall and ceiling/roof survey
requirements
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Number of measurements exceeding 75% of the DCGL % scan*
1 or less 10
>1to5 50
>5 100

* The above Class 2 scanning cnteria may be modified by radiological engineering based upon professional
engineering judgement on a case by case basis If the above Class 2 scanning criteria is modified, then the
applicable survey package will detail and justify the modification

Paint/surface media samples will be obtained to ensure contamination above the RFETS unrestricted release
critena does not exist below and within painted surfaces The quantity of surface media samples will be
determined based on MARSSIM statistical calculations (See Appendix D for sampling methodology)

93 SURVEY AREAS CLASSIFIED AS IMPACTED CLASS 3

If portable instruments are used exclusively, the number of total surface and removable alpha measurements
for floors, walls, cetlings, roofs, and fixed equipment will be calculated based on MARSSIM statistical
calculations and applying the survey unit size limitation delineated in Section 52 6 1 In addition, a 10% alpha
scan will be performed at biased locations on accessible surfaces Paint/surface media samples will normally
not be required in Class 3 survey units

10.0 FINAL SURVEY ISOLATION CONTROLS

Two levels of isolation controls will be established during and after the final survey for each area in the B779
Cluster The level of isolation control will be based on the classification of the survey unit and the potential for
cross contamination or re-contamination

101  DISCUSSION

Implementation of isolation control measures is required to ensure areas prepared for final survey remain
below the free release critena for radiological contamination during and after final survey

For survey units or groups of survey units, the use of postings and physical barriers will provide visible
indicators of areas and equipment that have been surveyed and for which isolation controls have been
established These postings will consist of signs, ropes, or other similar barriers

Radioactive matenial with the exception of instrumentation calibration check sources will be restricted from
these isolation control areas

The applicable areas with established isolation controls will have investigation surveys performed subsequent
to any potentially contaminating events as determined by radiological engineering

102 LEVELS OF ISOLATION CONTROLS

1021 Level 1

Areas where the potential for the spread of contamination or the movement of radioactive matenal is significant
may be classified as Level 1 and would require restrictive controls Typical Level 1 areas would be areas
adjacent to CAs or RBAs or areas where radioactive material 1s stored (except instrumentation calibration
check sources)

Mandatory isolation controls would be the following, as applicable

Training of personnel on isolation controls

Approval from Radiation Safety Manager or designee, for radioactive material transfers through the area
Posting appropriate labels at access points

Locking entrances
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Additional 1solation controls would be the following, as determined by radiological engineering, as applicable

¢ Installing temporary personnel barriers with step-off pads and survey instrumentation for monitoring prior
to entering
Installing tamper-indicating devices
Additional i1solation controls as appropriate

1022 Level2

Areas where the potential for the spread of contamination or the movement of radioactive matertal (except
instrumentation calibration check sources) is not significant, may be classified as Level 2 Typical Level 2
areas would be B729 and B782 after contaminated plenum removal, office areas not adjacent to CAs, and
support structures outside of B779

Mandatory 1solation controls would be the following as applicable

o Training of personnel on isolation controls

+ Approval from the Radiation Safety Manager or designee, for radioactive material transfers through the
area

s Posting appropnate labels at access points
Additional 1solation controls as appropriate, as determined by radiological engineering

103 ISOLATION CONTROL IMPLEMENTATION

The final survey radiological engmneer for each individual survey package will delineate i1solation controls Prior
to the start of final survey, the Radiation Safety Authority or designee shall ensure that prescribed 1solation
control measures are in place for the specific survey unit(s) as delineated in the individua! survey package

11.0 INDEPENDENT VERIFICATION

An independent verification will be performed by an outside agency This verification will consist of a thorough
review of documentation and data from final survey activities and may include independent measurements as
well It is anticipated that this Independent verification will be an ongoing evolution beginning with B729 prior
to its decommissioning The independent Verification Contractor will work with the B779 Cluster personnel to
address problems during the survey process and to minimize schedule conflicts at project completion The
percent of independent measurements, if obtained, will be determined by the agency performing the
independent verification and project oversight

12.0 GRIDDING METHODOLOGY

When utilized, gnd measurements will consist of a random start grid pattern (See Appendix B for a typical
tnangular grid map) The following equation will be utilized to determine the appropniate grid spacing

For triangular gnds
L = SQRT[A/(0 866™n)]

Where A = total surface area of the survey unit
n = number of measurements as calculated using the one sample statistical test

0 866 = constant provided by MARSSIM for triangular gnd determination
L = the calculated distance between grid points
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For rectangular gnds
L = SQRT{A/(n)]

Where A = total surface area of the survey unit

n = number of measurements as calculated using the one sample statistical test

L = the calculated distance between grid points

Once the distance between points is calculated, a random starting point will be determined using a random
number generation system The actual measurements will be taken at each gnid intersection If unable to

obtain the measurement at the grid intersection due to interferences, the measurement wiil be obtained as
close as possible to the grid intersection and the new location annotated on the survey map

A combination of the following delineates grid requirements

AUTOMATED SURFACE
CONTAMINATION MONITORS

PORTABLE INSTRUMENTATION

SCMs and associated survey information management systems
may be utilized in addition to portable instrumentation for many
surface contamination surveys In this case, gndding and marking
total surface contamination measurement locations will not be
required for total surface contamination measurements since the
Survey Information Management System, with the use of precise
location tracking, allows for precise survey location reproducibility
However, survey labels or markers will be used for removable
measurements and paint/surface media samples taken 1n these
areas surveyed with SCMs

Measurement locations will be clearly identified by paint,
permanent markers or labels to provide a method of referencing
survey resuits to survey measurement locations These
measurement locations will be delineated on a gnd map at survey
densities as directed by Radiological Engineenng A typical
reference coordinate system for the purpose of gndding is
delineated in Appendix B  If gndding Is required, this type of
coordinate system can be used to ensure each survey
measurement location for a given survey unit is unique In
addition, survey maps with a similar type of gndding system wili be
provided prior to the performance of the final survey for each
Impacted Class 1 or Impacted Class 2 area

13.0 RESPONSIBILITIES
131 DIRECTOR, B779 (RMRS)

The Director s responsible for reviewing and approving the 779 Cluster Decommussioning Project Closeout

Radiological Survey Plan and Report

132 INTEGRATION MANAGER, B779 (RMRS)

The Integration Manager is responsible for reviewing and approving the 779 Cluster Decommussioning Project

Closeout Radiological Survey Plan and Report

133 RADIOLOGICAL SAFETY MANAGER OR DESIGNEE, B779 (RMRS)

The Radiological Safety Manager or designee s responsible for

. Providing overall Radiological Engineering guidance for the development of the 779 Cluster
Decommussioning Project Closeout Radiological Survey Plan, including the evaluation and

classification of the areas for survey

. Reviewing and approving the 779 Cluster Decommissioning Project Closeout Radiological Survey
Plan, and Report as well as the 779 Cluster Survey Breakdown Structure
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134 RADIOLOGICAL ENGINEERING FIELD SERVICES MANAGER (RMRS)

The Radiological Engineering Field Services Manager I1s responsible for reviewing and approving the 779
Cluster Decommissioning Project Closeout Radiological Survey Plan and Report as well as the 779 Cluster
Survey Breakdown Structure

135 RADIOLOGICAL ENGINEERING SUPPORT SERVICES MANAGER (RMRS)

The Radiological Engineering Field Services Manager s responsible for reviewing and approving the 779
Cluster Decommussioning Project Cioseout Radiological Survey Plan and Report as well as the 779 Cluster
Survey Breakdown Structure

136 779 CLOSURE FINAL SURVEY RADIOLOGICAL ENGINEER

The Final Survey Radiological Engineer is responsible for

. Defining the content and ensuring preparation of the 779 Cluster Decommussioning Project Closeout
Radiological Survey Plan and Report as well as the 779 Cluster Survey Breakdown Structure

. Evaluating the project structures and appropriately classifies the areas for survey Developing overall
technical aspects, planning, and scheduling for implementation of the Closeout Radiological Survey
Pian

. Developing radiological survey instructions for individual survey units

L Resolving 1ssues regarding survey layout and gridding requirements

. Reviewing surveys and sample analysis results for completeness, accuracy, and legibility

137 779 CLOSURE RCT TECHNICAL SUPERVISORS
The RCT Technical Supervisors are responstble for

. Reviewing and approving the 779 Cluster Decommussioning Project Closeout Radiological Survey
Plan and Repoit

. Reviewing survey data for completeness, accuracy, legibility Ensuring discrepancies in survey data
are identified and corrected

. Day-to-day supervision of the RCTs
138 RADIOLOGICAL CONTROL TECHNICIANS
The Radiological Control Technicians are responsible for

. Performing surveys in accordance with this plan, approved RFETS procedures, and direction provided
by Radiological Engineering

. Providing complete, accurate, and legible documentation for all surveys performed

139 VENDOR FINAL SURVEY RADIOLOGICAL ENGINEERING PERSONNEL

The Radiological Engineering Personnel provided by the final survey vendor to operate the automated surface
contamination monttoring system are responsible for
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. Performing surveys in accordance with this plan, approved RFETS procedures, and direction provided
by Radiological Engineering

. Providing complete, accurate, and legible final survey reports for all surveys performed

14.0 TRAINING

Formal and informal traning will be provided to Radiation Safety personnel on an as needed basis
Radiological Engineers will receive formal MARSSIM training RCTs and RCT supervisors will receive
documented on-the-job training regarding final survey instructions, isolation controls and CRSP contents
RCTs are trained on RFETS contamination, sampling, and instrument procedures A formal training matrix
has been developed, and Is included in the 779 Closure Project Health and Safety Plan

15.0 HOUSEKEEPING

Because alpha contamination is hard to detect and can be masked, the survey areas will be stripped out and
thoroughly cleaned prior to the performance of final surveys

16.0 QUALITY ASSURANCE AND QUALITY CONTROL PROGRAM

161 QUALITY CONTROL

Site surveys shall be performed In a manner that ensures results are accurate and sources of uncertainty are
identified and controlled Surveys performed by trained individuals wiil be conducted with approved written
procedures and properly calibrated instruments that are sensitive to the suspected contaminant In addition,
quality control samples will be obtained to demonstrate that measurement results have the required precision
and are sufficiently free of errors to accurately represent the Building 779 Cluster [f portable instruments are
used exclusively, total surface contamination survey data will be evaluated in accordance with MARSSIM to
assess the statistical validity of the quantity of samples obtained and the quality of the data

A Comprehensive Quality Control Program for the SCMs will be provided to the B779 Cluster Final Survey
Radiological Engineer for RFETS review and approval prior to the use of the SCMs on site
Quality control measurements are obtained for the following instruments as follows

AUTOMATED SURFACE PORTABLE INSTRUMENTATION
CONTAMINATION MONITORS
Penodic calibration checks are performed on the system Approximately 5% of the total surface contamination
on a daily basis to venfy calibration Dupiicate measurements will be repeated as QC duplicates The
measurements are performed as follows onginal values and the dupiicate value wili be
For most measurements, a 2™ detector 1s utthized compared against the applicable DCGL  If both
. values are less than the applicable DCGL, they will be

simultaneously with the 1" detector The output from
each detector is compared with each other to venfy
operability The duplicate measurements will be compared
to the onginal values to ensure the resulting conclusions
of each meet the applicable DCGL

considered acceptable Qualfied personnel separately
from the initial survey will perform these independent QC
surveys preferably with different instrumentation The
measurements to be repeated will be at the same locations
as the initial positive values

In instances where the 2™ detector i1s not used, such as in
small areas, two (2) passes are made with one detector
and compansons of the data are made The duplicate
measurements will be compared to the onginal values to
ensure the resulting conclusions of each meet the
applicable DCGL
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1611 Hypothes:s Testing

The null hypothesis (H,) for the B779 Cluster is that contamination exists above the DCGL,, A Type | decision
error occurs when this hypothesis s rejected when it is true A Type Hl decision error occurs when the null
hypothesis 1s accepted when it is false The probability of making a Type | error is denoted by alpha (o) The
assigned value at B779 for a.1s 0 05, which corresponds to a 95% probability that a Type I error will not be
made The probability of making a Type Hl error is denoted by beta () The assigned value at B779 for B 1s
0 05, which corresponds to a 95% probability that a Type 1l error will not be made The alternate hypothesis
(H,) for the B779 Cluster s that contamination does not exist above the DCGL,,

162 DATA QUALITY INDICATORS
1621 Precision

When using portable survey instrumentation, the precision of survey data will be determined by comparing the
5% duplicate QC total surface contamination measurements with the original survey measurements Both
values will be compared against the applicable DCGL If both values are less than the applicable DCGL, they
will be considered acceptable The SIMS data from each detector from the automated surface contamination
monitoring system is compared to assess the instrument'’s precision

1622 Buias

Sample bias will be verified not to occur in media samples by sptkes performed by the laboratory performing
the analyses The laboratories QA/QC program will be the driving force for this evolution and will delineate the
requirements Instruments used for total surface and removable contamination as well as laboratory
instruments used for analytical determinations are verified to be accurate by the performance of daily
performance checks

1623 Accuracy

Instruments used for total surface and removable contamination as well as laboratory instruments used for
analytical determinations are venfied to be accurate by the performance of daily performance checks In
addition, if precision Is maintained at a high level and bias is mimimized, then accuracy will be high

16 2 4 Representativeness

Representativeness of survey measurements will be assured by a careful overview of all data generated for
the final survey report and by the implementation of MARSSIM methodology

1625 Comparability

Comparability of data will be assured by utilizing the same type of contamination monitoring systems for all
survey measurements For automated surface contamination monitoring systems, additional measurements
are obtained as described in Section 16 0 to ensure comparabihity

1626 Completeness

A thorough evaluation will be performed for each survey package to ensure the prescribed number of
measurements s obtained In addition, at least 20% additional measurements will be prescribed for each
survey unit as recommended by MARSSIM for the total surface measurement, removable measurement, and
paint/sample media sample calculations This will ensure an adequate number of samples are obtained even
if a few data points are lost or invahdated
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163 SURVEY DOCUMENTATION

Records of the survey will be maintained in a survey package The survey package will be the primary method
of controliing and tracking Closeout radiological survey results The records compiled in a survey package will
include (as applicable)

. Survey Package Coversheet

. Alpha Survey Instruction Forms

. Instrument Data Sheets

o Survey Signature Page

. Total Alpha Survey Data Sheets

° Instruction For Surface Media Sampling

) Investigation Documentation Forms

. Survey Unit Diagrams/Maps

. Tennelec Printout Of Smear Survey Analyses
° Laboratory Analysis Results

. Data Analysis Summary

* Copies of Completed Chain Of Custody Forms
. Calculations to Determine the Number of Samples Required

164 CHAIN OF CUSTODY (COC)

Samples will be managed to ensure that there 1s an accurate record of sample collection, transport, analysis,
and disposal This will insure that samples are neither lost nor tampered with and that the sample analyzed 1s
traceable to a specific location in the field COC documentation shall be compileted for all samples submitted
for laboratory analysis The COC form will be included as part of the Closeout survey documentation

165 ANALYTICAL LABORATORY QUALITY ASSURANCE/QUALITY CONTROL

All samples collected for RFETS laboratories will analyze special analyss, or an approved contracted
laboratory Tramned individuals using appropriate equipment and procedures will perform the analysis The
laboratory will have analytical capabilities for the radionuciides of interest (Plutonium, Americium, and
Uranium) and an established QA/QC program that assures the validity of the analytical results The laboratory

analytical methods will be capable of measuring levels at or below 50% of the established release critenia All
results will state the detection imit for the analysis

166 DATA ASSESSMENT

16 6 1 Data Venfication

This phase ensures that the requirements stated in this closeout survey plan are implemented as prescribed
This includes inspections, QC checks, technical reviews, performance evaluations, and audits

16 6 2 Data Validation

All survey data collected will be qualified or rejected as a result of data vahdation and/or verification
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167 DATA INTERPRETATION
16 71 Reporting Units

All measurements will be reported in units appropriate for comparison with DOE Order 5400 5 surface
contamination imits |

16711 Removable Activity Measurements

Measurements of removable surface activity will be converted from gross count rate to units of net dpm per
100 cm’ by subtracting the background count rate of the smear counting detector and correcting the net count !
rate for detector efficiency

16712 Paint/Surface Media Activity Measurements

Paint/surface media sample data will be converted from pCi/gm to dpm/100 cm’ based on the sample weight
and surface area over which the sample was collected These sample results will be compared against the
average release criteria Measurements less than the average DCGL,, and the DCGL,,. will be deemed
acceptable Measurements greater than the average DCGL ,, will indicate a need for investigaton The
investigation shall consist of obtaining eight additional samples within the affected m’ to ensure the DCGL,, for
that m® 1s not exceeded In addition, “pre” and “post” removable and total surface activity surveys will be
performed If the average uranium and transuranic values for the eight additional media samples and the one
original media sample Is less than the applicable DCGL,, and the average of the “pre” and “post” total and
removable activity measurements are less than the applicable uranium and transuranic DCGL,, then the
survey area will be deemed acceptable Measurements greater than the DCGL ,,,. will indicate a need for
remediation

Kaiser-Hill received concurrence of this methodology by the Department of Energy In addition, it is consistent
with the guidelines specified in the final MARSSIM (See attachments 1 and 2)

16713 Total Activity Measurements
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AUTOMATED SURFACE
CONTAMINATION MONITORS

PORTABLE INSTRUMENTATION

Total Surface Activity Measurements

Approximately 400 measurements of total surface
contamination per 1 m” are recorded by SCMs These
measurements are output as dpm per 100 cm’ after
correcting the count rate for detector efficiency and
detector surface area The mean, standard deviation,
maximum and minimum values are calculated and
recorded for each 1 m’

Individual measurements will be compared against the
average and the maximum release cntena Measurements
less than the average DCGL,, will be deemed acceptabie
Measurements greater than the average DCGL,, but less
than the maximum DCGL,,,. will require investigation to
determine if the average of measurements within 1 m’
exceeds the average DCGL,, Investigations will be
performed as directed by Radiological Engineering and will
demonstrate compliance with the average DCGL when
averaged over a maximum of 1 m’

Scan Survey Activity Measurements

The process of obtaining total measurements also fulfills
the requirement for scan measurements

Total Surface Activity Measurements

Measurements of total surface activity will be converted
from observed gross counts per minute to net dpm per 100
cm’ by subtracting the appropnate local area background
count rate and correcting the net count rate for detector
efficiency and detector surface area Local area
backgrounds will be prescribed in survey instructions and
the appropnate background wiil be apphed

Individual measurements will be compared against the
average and the maximum release cntena Measurements
less than the average DCGL,, will be deemed acceptable
Measurements greater than the average DCGL,, but less
than the maximum DCGL,,,. will require investigation to
determine If the average of nine measurements (including
the measurement greater than the average DCGL) within a
given one m’ exceeds the average DCGL Investigations
will be performed as directed by Radiological Engineering
and will demonstrate compliance with the average DCGL
when averaged over a maximum of 1 m* In addition, to
ensure the entire square meter surface is less than the
maximum DCGL, a 100% scan of the entire meter will be
performed

Scan Survey Activity Measurements

Scan measurements are obtained by slowly moving a
probe, within 1/4 inch, across the surface of the area to be
scanned If elevated counts are detected, a one minute
direct measurement will be obtained and will be converted
from observed gross counts per minute to net dpm per 100
cm’ by subtracting the appropnate background count rate
and correcting the net count rate for detector efficiency and
detector surface area

Scan surveys will be performed for the percentage
required in the Radiological Instructions However,
only results that exceed RFETS limits will be
recorded The percentage scanned for each survey
unit will be annotated on the applicable survey
map(s)

17.0 REPORTING SURVEY FINDINGS

A Closeout Radiological Survey Report, including an executive summary, will be prepared at the conclusion of
the project In addition, Interim reports will be compiled of completed survey packages as required to support
project scheduling The reports will be prepared by the Final Survey Radiological Engineer A summary of the
following information showing that the building surfaces meet the release criteria will be provided
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. Removable Surface Alpha Activity

. Totat Surface Alpha Activity

. QA Sample Results

. Paint/Surface Media Samples

) Solid Samples (if obtained)

In addttion to the data above, the following statistical parameters will be calculated and compared to the
applicable DCGL and reported for each m’ for the surface contamination monitoring system surveys, for each
survey unit for portable instrumentation surveys, for paint/surface media samples and for removable
contamination measurements

. Maximum

. Mean

. Standard Deviation
. Minimum

Graphical representation of data will be provided as follows

AUTOMATED SURFACE PORTABLE INSTRUMENTATION
CONTAMINATION MONITORS

The standard graphical output from the Survey Information | A posting plot and frequency plot (histogram) will be
Management System associated with the SCMs include generated for total surface activity measurements for each
numerous image and contour plots that provide the same survey unit

information as posting plots and frequency plots

18.0 REFERENCES

MARSSIM - Multi-Agency Radiation Survey And Site Investigation Manual, 12/97
DOE Order 5400 5 - Radiation Protection of the Public and the Environment
NRC Reg Guide 1 86 - Termination of Operating Licenses for Nuclear Reactors
3-PRO-165-RSP-07 02, Contarmination Moritoring Requirements

3-PRO-141-RSP-09 01, Unrestricted Release of Property, Matenal, Equipment and Waste

I-P73-HSP-18 10, Radioactive Matenal Transfer And Unrestricted Release Of Property And Waste
Reconnaissance Level Charactenzation Report For the Building 779 Closure Project, November 1997
Decommussioning Program Plan, November 1997

DOE, 1996, Final Rocky Flats Cleanup Agreement, Rocky Flats Environmental Technology Site, Golden, CO
SCMO001, Calibration and Field Confirmatory Tests of the Incremental Encoder Included on the SCM, 3/97
SCMOQ07 Response check of any PSPC Detector Configuration Installed on the SCM, 10/97
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Instrumentation
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INSTRUMENTATION
Instrument Count Allowable Bkgd | Acceptable Application | Typical MDA for total | Maximum Acceptable
Type Counts alpha activity Scan Rate (in/sec)
measurements
(dpm/100 cm?)
NE Electra w/ 60 sec 2 Direct Alpha Surveys 37 1-1/2 in /sec
DP6 Probe (Total Activity)
NE Electra w/ 8 sec 15 Direct Alpha Surveys 106 N/A
DP8 Probe (Total Activity)
Tennelec Low 2 min 05 Removable Alpha Swipes 10 N/A
Level Alpha (alpha)
Beta System
Eberiine SAC4 2 min 06 Removable Alpha Swipes 10 N/A
(alpha)

Portable Instruments

The above instrumentation parameters including maximum acceptable scan rate are based on the following

e Current RFETS operating procedures

e The NE Electra with DP6 probe used to perform alpha scans provides the abiliity to detect the following
1) a single count at a 1% inch/second scan rate > 67% of the time, and 2) a 2™ count within a reasonable
period of ime (4 seconds) This represents the probability of detection at 225 dpm/100 cm*which 1s 75% of
DCGL,,,. for alpha in accordance with Technical basis document and apphcable addendum, Methods to
Demonstrate Compliance with Performance Requirements for Swipe Counting and Portable Contamination
Survey Instrumentation used to Evaluate Property and Waste for Unrestncted Waste, 6/7/1995

e Scans are performed with the NE Electra with the DP8 probe by collecting 8-second static counts at each
jocation Thus, if a one hundred percent scan were required, a measurement would be collected at each
600 cm’ area (detector active area) across the entire surface The minimum detectable concentration 1s
less than 50% of the DCGL,,,. for both distributed areas of contamination (106 dpm/100 cm®) and small-
areas of contamination (146 dpm/100 cm?)

e Scan rate calculations performed In accordance with MDC scan formula from MARSSIM, Section67 2 2

Laboratory Instrumentation

Typical faboratory instrument is used for on-site analysis and inciudes but I1s not imited to alpha spectroscopy
systems, gamma spectroscopy systems, iow background alpha/beta gas flow proportioned systems and liquid
scintillation counting systems MDAs are determined on an individual basts for each sample to be analyzed
Adequate sample volume will be obtained to ensure MDAs of approximately 50% of the applicable DCGLs are
obtained for all final survey data Analysis of solid samples for matenal to be released in accordance with the
No-Rad-Added program will be required to achieve an MDA of 50% of the applicable background value as
delineated in 3-PRO-140-RSP-09 03, Unrestricted Release of Bulk or Volume Matenal

Other Instrumentation

SCMs may be utilized for portions of the final survey MDASs for the systems are determined on an individual
basis at the time the survey measurements are obtained Other site-approved instrumentation may be utilized
as required by Radiological Engineering Surface media/paint sample MDAs after converting to dpm/100 cm’
will be verified to be approximately 50% of the applicable DCGLs for all final survey data obtained with this
nstrumentation Independent Verifications will be performed with equivalent instrumentation
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RADIOLOGICAL CLOSEOUT SURVEY FOR THE 779 CLUSTER

Survey Area A Survey Unit 72901 Classification 2
Building 729
Survey Unit Description B729 Plenum Area Floor/Walls/Ceiling

Total Floor Area 223sq m Total Area 850sq m GridSize 50mx50m
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Appendix D
Surface Media Sampling
for

Transuranic Alpha Contamination
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SURFACE MEDIA SAMPLING FOR TRANSURANIC
ALPHA CONTAMINATION

At the locations designated by Radiological Engineering, a 12” by 12” sample area Is marked (or a
suitable sized sample area as specified by radiological engineering)

A total surface contamination and removable contamination survey for alpha is obtained
A plastic bag or equivalent is affixed beneath the sample location to collect the sample media

An appropnate tool I1s used to obtain a sample by removing the surface material to a depth of 1/16 to 1/8
of an inch over the entire sample surface area

A post total surface contamination and removable contamination survey for alpha on the sample area i1s
obtained

The sample media 1s weighed, transferred to a labeled sample container and the required chain of
custody documentation 1s completed

The sampling tool is wiped down and surveyed to remove loose sample media and prevent possible
sample cross-contamination

The above steps are repeated at each designated sample location

SURFACE MEDIA SAMPLE RESULTS vs SURFACE RELEASE CRITERIA

pCi activity in a 12" x 12” surface media sample I1s converted to 100 dpm/100 cm? (which is the average
transuranic alpha surface contamination hmit from DOE order 5400 5) as follows

Equivalent pCi transuranic alpha activity = (100 dpm/ 100 cm® X 928 8 cm®) / (2 22 dpm/pCt * 100)
The total equivalent bulk transuranic alpha activity for a 12” by 12” sample is equal to 418 4 pCi
Where

100 dpm/ 100 cm’ Is the average transuranic alpha surface contamination hmit
928 8 cm’ Is the 12" X 12” surface area of the sample

2 22 s the activity conversion from dpm to pCi

100 converts from 100 cm’ to cm’

Since typically laboratory results are reported in pCi/gm, and this 1s the total activity of the sample, the mass of
the sample must be known and the pCi/gm value multiplied by the total sample mass

For example

If the laboratory result 1s 5 pCi/gm transuranic alpha, and the total samples mass was 100 gms, the total
activity 1s 500 pCi and the result exceeds the total equivalent bulk activity hmit of 418 4 pC (transuranic
surface contamination limit of 100 dpm/100 cm® ) and additional sampling would be required

The actual average total surface activity is calculated as follows

Total Surface Activity (TSA) (in dpm/ 100 cm?) = [Sample weight (grams) X Sample Results (pCi/gm) X 2 22
dpm/pCi] / [Sample Area (cm?)]

TSA = (100 gms X 5 0 pCi/gm X 2 22 dpm/pCi) X 100 / (928 8 cm?) =119 5 dpm/100 cm?
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SURVEY PACKAGE COVER SHEET

Justification for Survey Unit Classification
Classification Class 1 Class 2 D Class 3 D

This area had a potential for radioactive contamination based on site operating history

Special Support Requirements
N/A

Special Safety Precautions
Fall protection i1s required for work above 6 ft
Refer to AHA for additional safety precautions

Isolation Controls
Level 1 D Note Isolation controls are not required prior to surface media sampling

No use, storage or movement of radioactive matenial, with the exception of instrument check sources, 1s

permitted in this survey unit
Final configuration of this area I1s to be maintaned Authorization shall be obtained prior to the removal of

components from this area
Isolation Control signs shall be posted on the doors Isolation Control signs shall state that “Frisking of hands

and feet and approval from the Building 779 CCA 1s required prior to entry into this area”

Level 2 Note Isolation controls are not required prior to surface media sampling

No use, storage or movement of radioactive maternial, with the exception of instrument check sources, is

permitted in this survey unit
Final configuration of this area is to be maintained Authorization shall be obtained prior to the removal of

components from this area .
Isolation Control signs shall be posted on the doors Isolation Control signs shall state that “ Approval from the
Radiological Manager or his designee Is required prior to storage or transfer of radioactive matenal within this

area”

SEXXAMIPLIE
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Grid Requirements

Gridding and labeling is to be performed as indicated on the attached survey unit map(s) If gridding and
labeling cannot be performed per the survey unit map(s), contact radiological engineering for assistance
Total, removable, and sold media sample numbers will be annotated on the labels at each survey location
(e g, each sample grid intersection)

When grid locations fall on areas that are not suited for paint/surface media measurements, the following
guidance will be used

An adjacent suitable location within one meter of the initial location will be used for the paint/surface media
sample, and removable measurements

For pant/surface media sample locations that cannot be relocated in accordance with the above guidance,
(1 e the entire ceiling I1s unpainted), a smear will be obtained, and a 2™ random start location wili be used

to obtain the mimimum required MARSSIM sample measurements

1-meter by 1-meter grid lines are used on the survey maps for ease of locating sample measurements A
different grid pattern is used for actual measurement density

Survey Package Implementation

This survey package is ready for implementation

Prepared By Radiological Engineer Pnnted Name Employee # Radiological Engineer Signature Date

Reviewed By Radiological Engineer Printed Name | Employee # Radiological Engineer Signature Date

Survey Package Closure

All required reviews are complete, and data analysis results meet acceptance criteria  Survey package s
authorized for closure

Radiological Engineer Printed Name Employee # Radiological Engineer Signature Date
Radiological Safety Manager or designee Employee # Radiological Safety Manager or designee Date
Printed Name Signature

E2X/AMIPLIE
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SAMPLING AND SURVEY INSTRUCTIONS

Minimum Number of Sample Measurements Required to Fulfill MARSSIM Requirements

Removable Alpha Total Alpha Media Samples** Alpha Scan
Pre** Post* Pre** Post* 15 100% of accessible surfaces
15 15 15 15

Removable Contamination and Surface Media Sampling Instructions
The following steps may be performed out of sequence in order to obtain multiple samples

NOTE Disregard steps 2 and 6-12 for areas where paint samples are not required (Class 3 areas and areas
where surfaces are not painted)

1 RCT ~If not already completed, gnd and label the survey unit surfaces per the Survey Package Cover Sheet Gnd
Requirements Section and the attached survey map(s)

2 RCT - If not already completed, mark an approximate 5" by 8" sample area adjacent to each gnd intersection

3 RCT - If not already completed, transpose sample numbers from attached survey maps onto the labels at each
corresponding gnd intersection on the survey unit sutfaces

4 RCT - Obtain pre-media sampling 100cm’ total alpha direct measurements (and local area background
measurements) at each labeled measurement location (within the marked sample area) per 3-PRO-165-RSP 07 02,
Contamination Momitonng Requirements Record the results on the "Total Surface Activity Data Sheet”

5 RCT - Obtain pre-media samphing 100cm’ removable alpha smears at each labeled measurement location (within the

marked 5" by 8” sample area) per 3-PRO-165-RSP 07 02, Contamination Monitonng Requirements

Media Sampler — Affix a plastic bag, or equivalent, around the marked sample area

Media Sampler — Using an appropnate sampling tool, remove the surface matenal to a depth sufficient to expose the

base matenal over the entire sample area Label the sample container and sample location with the necessary

information Record the required information on the chain of custody form (COC) and the attached "Smear/Sample

Tracking Form "

8 Media Sampler - After each sample, wipe-down the sampling tool to remove loose sample media and prevent
possible sample cross-contamination

9 Media Sampler — Repeat the above steps at each designated sample location

10 Media Sampler - After all survey unit surface media samples have been obtained, forward, the COC forms and the
surface media samples to Final Survey Radiological Engineering for processing

11 RCT - Obtain a post-media sampling 100cm?’ total alpha direct measurement (and local area background
measurement) at each labeled measurement location (within the marked sample area) per 3-PRO-165-RSP 07 02,
Contarmination Monitoring Requirements Record the resuits on the "Total Surface Activity Data Sheet"

12 RCT - Obtain a post-media sampling 100cm’ removable alpha smear at each labeled measurement location (within
the marked sample area) per 3-PRO-165-RSP 07 02, Contamination Monitonng Requirements

13 RCT - Analyze alpha smears using a one-minute count on a Tennelec or two~-minute count on a Final Survey
Radiological Engineer approved instrument Attach the alpha smear results to the survey package or record the
results on the "Removable Contamination Survey Data Sheet”

14 RCT - Complete the attached "Instrument Data Sheet" for all instrumentation used for this final survey

15 RCT - Complete the attached “Survey Signature Sheet" and forward the survey package to the RCT Foreman for
review

16 RCT - In the event any alpha removable measurement exceeds 20 dpm/100cm’ or any total activity measurement
exceeds 100 dpm/100cm?®, notify the Final Survey Radiological Engineer

17 RCT - Collect QC measurements (TSA only) at a frequency of 5% of the total number of initial measurement
locations (minimum of 2 per survey unit) Collect measurements at the locations with the highest initial results

18 RCT Foreman — Review the applicable forms in the final survey package for completeness, complete the attached
Survey Signature Sheet and forward the survey package to Final Survey Radiwological Engineering for final

disposition

~N o

* Post total activity measurements and post removable alpha measurements are obtained to validate media sampling and
are not intended to satisfy MARSSIM requirements

SEXX/AMIPILIE
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**Additional samples/measurements are obtained to ensure full surface area coverage for gndding

Surface Contamination Monitor (SCM) Survey Instructions

1 Operate the SCM in accordance with written procedures
2 Perform total contamination scan surveys at the following frequencies

e Class 1 - 100% of the accessible surfaces

e Class 2 (Interiors) - 100% of the floors/lower walls, minimum of 10% of upper walls/celling (upper wall scan
frequency may be increased based on findings during lower walls scan (per "Closeout Radiological Survey Plan
for the 779 Cluster ")

e Class 2 (Exteriors) - minimum of 50% of lower walls, minimum of 10% of upper walls/roof
Class 3 - minimum of 10% of the accessible surfaces, assurning coverage of suspect areas

3 Delineate on the survey map(s) where areas cannot be scanned at the specified frequency
4  Inthe event any aipha scan measurement exceeds 225 dpm/100cm’, notify the Final Survey Radiological Engineer
5 Complete the attached Instrument Data Sheet for all instrumentation used
6 Complete the attached Survey Signature Sheet and forward the survey package to the Final Survey Radiological
Engineer for review
N.E. Electra Scan Survey Instructions
DP6

1 Operate the Electra in accordance with applicable procedures
2 Scan the applicable areas to be surveyed for alpha at a maximum scan rate of 1 5 in /sec
3 When an audible count i1s detected, pause over the location for 4 seconds  If an additional audible count is heard,
obtain a 30 second static measurement
e If > than 36 cpm record the value on the appropniate survey map and contact radiological engineenng to initiate
an investigation
e If <36 cpm, continue to scan

DP8

1 Operate the Electra in accordance with applicable procedures

2 Collect an 8-second static measurement at each location (assuring coverage of the specified surface area)

3 If > 25 cpm are observed, collect 2 additional measurement at the location

4 If one or two of the additional measurements > 25 cpm, mark the location Perform a scan with the DP6 in order to

delineate the area of elevated activity (see DP6 Scan Survey Instructions)

E2XAMIPLLE




s 3

RADIOLOGICAL CLOSEOQUT
SURVEY PLAN FOR THE 779 CLUSTER

RF/RMRS-97-123 UN
Rev 3, Page E-6 of E-10

Total Surface Activity Data Sheet

Sample Post Total Surface Activity Measurements
Location | Pre Total Surface Activity Measurements
RCTID#|Inst ID#]| 90-sec 90-sec RCTID# | Inst ID# | 90-sec 90-sec
Gross Local Gross Local
(cpm) Area Bkgd {cpm) | Area Bkgd
1 (cpm) (cpm)
2
3
4
5
6
7
8
9
10
11
12
13
14
16
16
17
18 N/A N/A N/A N/A
19 N/A N/A N/A N/A
20 N/A N/A N/A N/A
21 N/A N/A N/A N/A
22 N/A N/A N/A N/A
23 N/A N/A N/A N/A
24 N/A N/A N/A N/A
25 N/A N/A N/A N/A
26 N/A N/A N/A N/A
27 N/A N/A N/A N/A
28 N/A N/A N/A N/A
29 N/A N/A N/A N/A
Qc N/A N/A N/A N/A
——QC N/A N/A N/A N/A

Note QC measurements are to be collected with a different instrument and by a different techmician than the ongnal
survey Mark the QC location number in the "Sample Location” column

S2XAMIPILIE
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Removable Contamination Data Sheet

Pre Removable Activity Measurements Post Removable Activity Measurements
Sample RCTID # Inst ID # Gross RCTID# Inst ID# Gross
Location (cpm) (cpm)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18 N/A N/A N/A
19 N/A N/A N/A
20 N/A N/A N/A
21 N/A N/A N/A
22 N/A N/A N/A
23 N/A N/A N/A
24 N/A N/A N/A
25 N/A N/A N/A
26 N/A N/A N/A
27 N/A N/A N/A
28 N/A N/A N/A
29 N/A N/A N/A

EPAIVIIEIS
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Smear/Sample Tracking Sheet

Lab Sample Sample Surface Pre Sample Post Sample
Sample Number Location Area Removable Activity Removable Activity
Number (in’) Location Location

99A9548-001 001 1 40

99A9548-002 001 2 40

99A9548-003 001 3 40

99A9548-004 001 4 40

99A9548-005 001 5 40

99A9548-006 001 6 40

99A9548-007 001 7 40

99A9548-008 001 8 40

99A9548-009 001 9 40

99A9548-010 001 10 40

99A9548-011 001 11 40

99A9548-012 001 12 40

99A9548-013 001 13 40

99A9548-014 001 14 40

99A9548-015 001 15 40

99A9548-016 001 16 40

99A9548-017 001 17 40
N/A 18 40 N/A N/A
N/A 19 40 N/A N/A
N/A 20 40 N/A N/A
N/A 21 40 N/A N/A
N/A 22 40 N/A N/A
N/A 23 40 N/A N/A
N/A 24 40 N/A N/A
N/A 25 40 N/A N/A

ENCANVIIEINE
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Removable Contamination Survey Instrument Data

Manufacturer Tennelec Eberline Eberline

Model SAC-4 SAC-4

Inst ID# 1 2 3

Senal #

Cal Due Date

Analysis Date

Alpha Bkgd

Alpha Eff

Instrument MDA

{Max_= 10 dpm/100 cm?)

Total Surface Activity Instrument Data

Manufacturer N E Tech NE Tech N E Tech N E Tech N E Tech

Model Electra Electra Electra Electra Electra

Inst ID# 4 5 6 7 8

Sernal #

Cal Due Date

Survey Date

Alpha Bkgd

Alpha Efficiency

Instrument MDA
(Max = 50 dpm/100 cm’)

NE Electra Scan Survey Instrument Data

Refer to Millennium/N E Electra Scan Survey Forms/Maps

Surface Contamination Monitor Survey Instrument Data

Refer to Millennium Survey Forms

E2XAMIPLIE
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SURVEY SIGNATURE SHEET

Removable /Total Surface Activity Performed By

RCT
D#1

RCT Printed Name Employee # RCT Signature Date
RCT
ID#2

RCT Pnnted Name Employee # RCT Signature Date
RCT
ID#3

RCT Pnnted Name Employee # RCT Signature Date
RCT
ID#4

RCT Pnnted Name Employee # RCT Signature Date
RCT
ID#5

RCT Printed Name Employee # RCT Signature Date
RCT
ID#6

RCT Pnnted Name Employee # RCT Signature Date
RCT
D#7

RCT Pnnted Name Employee # RCT Signature Date

Quaiity Control Measurements Performed By

RCT
ID#8
RCT Pninted Name Employee # RCT Signature Date
RCT
ID#9
RCT Pnnted Name Employee # RCT Signature Date
NE Electra Scan Surveys and SCM Survey Performed By
Refer to Millennium/N E Electra Scan Survey Forms/Maps
Survey Reviewed By
RCT Foreman Pnnted Name Employee # RCT Foreman Signature Date

E2X/AMIPLLIE
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1

KAISER-HILL

COMPANY

March 10, 1998 98-RF-00974

David C Lowe

Assistant Manager for Engineenng

DOE, RFFO .

APPLICATION OF SURFACE CONTAMINATION GUIDELINES FROM DEPARTMENT OF
ENERGY ORDER 5400 5 - WAH-064-98

Kaser-Hill requests that DOE, RFFO approve Kaiser-Hill's interpretation of Department of
Enorgy (DOE) Order 5400 5, Figure V-1, “Surface Contamlination Guldelines * This
intorpretation concerns how a surface can be evaluated with respect to the “Allowable Total
Residual Surface Contamination” (ATRSC) tn Figure V-1

Historically , compliance with the ATRSC limits has been met at the Rocky Flats Environmental
Technology Site (RFETS) by surveying items or areas with direct reading radiation detection
equipment This radiation detection equipment can only detect radioactive material located
directly on a surface Therefore, it currently needs to be assured that all radioactive matenal is
prasent on the surface of the item, or area being surveyed to show compliance with the ATRSC
lmits In some Instances radioactive material may have penetrated into the surface of a
material to a limited degree (e g, a spill of radioactive matenal in liquid form on a concrete
floor), or radioactive matenal may be present In a material on a surface (e g, radioactive
material present in a coating of paint). In these cases, the curent methods for assuring
compliance with the ATRSC limits in DOE Order 5400 5 are not sufficient Altemative methods
need to be developed to assure compliance

Kaiser-Hill believes that the ATRSC limits may be applied to matenals that contain radioactive
material if this radioactive material 1s evaluated with a conservative approach that is appropnat
to the situation. The following outlines this approach

1 For a given surface type (i e., concrete surface, paint sample, etc ), a sample will be
taken of the surface to the depth of the radioactive material present (ie ,toa 1 cm
depth of the concrete, to the depth of the paint, etc)

2 The sample will be taken from a defined area of the surface (i1 e , from a 10
cm X 10 cm area, from a 10 inch X 10 inch area, etc)

3 The sample will be analyzed for radioactive matenal indicative of RFETS (1,
plutorium, amencium, uranium, etc )

Kaser-Hill Company, LL C
Couruer Address Rocky Flats bnvironmental lechnology Site, State Hwy 93 and Cactus, Rocky Flats, OO 80007 « 303 966 70X
Mailing Address PO Box 464, Golden, Colorado 80402-0464
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4 The amount of radioactive matenal in the sample Is then uniformiy distributed over
the sample area so that the amount of radioactive matenal present in the sample 1s
in the units of dpm/100cm?

5 This quantity is then compared with the ATRSC Imits

This approach s conservative and appropnate in that all the radioactive matenal contained in
the surface 1s concentrated at the top of the surface and then compared with the ATRSC limits
Therefore, the “Total” amount of radioactive matenal present Is being compared with the
ATRSC mits Also, this 1s conservative and appropnate since it 1s much harder for the
radioactive matenal contained in a surface to come (nto contact with an individual than «f the
radioactive matenal Is present on the surface This approach ts also consistent with the
approach in Section 7 § 2 2, “Sample Content,” of the Final MARSSIM (Multi-Agency Radiation
Survey and Site Investigation Manuat)

Karser-Hill believes that the above approach should be used when evaluating radioactive
matenal that 1s contained in a surface Kaiser-Hill requests that OOE, RFFO approve Kaiser-
Hill's approach to complying with DOE Order 5400 5, Figure [V-1 by March 30, 1998 to support
the Building 123 & 779 Deactivation and Decommissioning projects

If you have any questions or comments, please contact Rick Roberts at Extension 4869 or Jeff
Barroso at Extension 8451.

Wynn A Harding
Vice-President

Safety Systems & Engineenng
Kaiser-Hill Company, LLC

RSR gb

Ong and 1 cc - David C Lowe
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DATE.
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AME.TAD:PPP:02637
Application of Surface Contamination Guidelines from DOR Order 5400 5

Wynn A. Harding, Vice President
Safety Systems and Bogineering
Kaiser-Hill Company, LL C

Reference: Ltr, Harding to Lowe, 98-RP-00974, subject same, dtd 3/10/98

The Kaiser-Fill Company, LL C. (Kaiser-Hill) requested approval of the interpretations for

surface contamination as set forth in the reference above. The Rocky Flats Field Office

concurs with your interpretation becanse the conservative natuce of the proposed approach is

consistent with the guidelines specified in the Final Multi-Agency Radsation Survey and Site

Investigation Manual.

David C, Lowe

Assistant Manager for Engiaeering
cc

P. Psomas, TAD, RFFO



