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July 29, 1356

United States Department of Intaricr

U.S. Geological Survey (USGS)

ATIN: Mpr. Gregory Alan Wanciess,
Radiation Safety Officer (RSO)

12201 Sunrise Vailey Drive

Reston, VA 22052

SUBJECT: TRANSMITTAL AND EXPLANATICN OF A MATERIALS LICENSE AMENDMENT
(REFERENCE: 257104; DOCKET No. 030-10034)

Dear Mr. Wandless:

Enclosed is Amendment Nc. 23 to License No. £5-15923-01 fssued in response to
your letter dated June 13, 1994, This amendmen: authorizes the relocation of
research activities ceoncuctad by Drs. Charles and Nancy Naeser o Room 30232
of the J. W. Pcwell Building,

However, prior to cecammissicning their former laboratory in Ream 3p23:,
piease provide the addi®ionaj informaticn specified in Hr. Jay Henson's letter
of July 9, 1996 \COpY erclosec), Please do not release Room 30231 for nen-

raticlogical use until voy have received written NRC authorization.

Also, I have reviewes ycur lettar datad May 79, 1636 concerning the cown-
sizing o7 your program fer use of licer-ed material. CQutlined below are my
comments.

i Infgrma:icn referenced in Iigns <, 3, arc 4 of your letter has been
reviewed by Mr. Jiy Hersen. His cerments are cintaires in hig Tetter ¢
you dated July 9, 1536 (copy enclosad).

z. Cencerning the ocrer itams in your letter:

Al I;em 1: Be sure that the decumentazion YOU provide o me far
1jce:sed m2leriai transdarraa ircludes the {sotose, activizy and
the Iten nisder ¢n your NRC license thz* acthorizszs the i50tope
(for exampia, €.4A. Hydrogen 2, s5.8. Cobalt €9, <.

8. Item § anc $: Scecify tre anticipated date the information wiil
be provicec to tre NRC.

z. taa 7 Ueen :a:?sfag:ory ccmpietion of 2r. Naeser’s tritning
Precrsm for RS, sravide me with 3 jetsar attesting 2o h:s
ccmpetency 5 ‘ncecententy Pertora the RS0 duties.

Even thougn +he Usss Prograa is being cown-sized, I am no: sura
thit 28 heums of tn-the-ios trainirg in ragiation safety, 23 veu
Frogosec, weuid e adecuste fer naming Or. Nieser ;s szcic

Ragiatizn Safety 0fficer (RSQ).

Accorcins'y. I have revisec Ciraitioan No. i of Lizsrsa No. 22-
18323-21 s contimve to nare Gresory Warclecs 3s K¢ :-a P
identity Or. Charisg Niaser 29 "ASE A seiiniags




When Dr. Naeser satisfactorily completas the 28-hcur ciassroom
training ¢iven by Mr. Michag] Terpilsk ang ;¢ leass three montks
(ro specified clock hours) of on-the-job training in radiation
safely under the sugervisicn of Mr, Gregory Wandless, slease
provide me with , letter specifying inclusive dates of training
and attesting to Or. Naeser’s ccmcetency to inde;endently perform
the RSO duties. This letter should be signed by the persons
giving the training.

D. Item 8: No further information is required.

Please provide two copies of your respcnse and refer to Mail Control No.
256559,

Thank you for your Ccoperation in this matter. If you have questions adout
this letter or your license, please call me at 404/331-8617
(FAX: 404/331-7437).

Sincerely.

/7 ! ~ ," .. .
Lart & e T
Ear] G. Wright

Senior License Reviewer
Division of Nuciezr Materigls Safat

Erclesure:
I. Lettar datec Jduly 3, 1586

CcC:

Mr. Gordon Eaton, Directar ysgs

Mr. Michael Terpijak, Consulsznt to UsGgs
bec: Mr. Jay Henson MLIB 2, DNMS, R:I
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MATERIALS LICENSE

Amendment No. 28

Pursuan: to the Atamie Freegy Act 0f 1582 ¢ amanded the Erergy Reorganization Act of 1574 (P.blic Law 53.439), and Tite 10. Code ¢
Federal Regulas:ans. Chapter 1, Paris 535,31, 32,33, 34,35, 34,36, 83,304 79, ar~ reliance on ¢ stz=2ntg ang rezreseniaucns hererofore meck
by the hizensec. a License 13 RCrITy issuse 3thrizing the lizensee i TeCeive, L L.re, 2aesess. and trarsler Eypredust. scurce, and specta: nucles
materia. decigrated below; o (ea suth matenzl for (re puspose’s; and at the places; designated beizw; to deliver er tramsfer gyucoh mazerisl 5t
persons autherized i receive it i 3CCCI2208e Wit sgulations of the applicabie Paris). This license skall be deemed to coatain the cordition:

scecified in Seciicn 183 of (me Alzmic Encrgy Act of 1954, as amended. and is sub e:: 10 ajt appliczble rules, regulations, and orzers of the
Nuclear Regulaory Commissizn now or hereafier in offcet and (o any conditions ¢pecif ¢4 bejow

Licensee
In acccrtance with the letter dated June 14, 1976
. ys. Department of the lrterior 3. License Number 43-15923-01
Geological Survey
2 MSs.9z |
12201 Sunrise \_’aﬂcy Drive . e Expiration Date November 30, 2000 (extended)
Reston, Virginia 22092 ‘ S. Docket or
Referen. s No.- - 050-10C34
6. Byproduct. Source. and'or 7. Chemical and'or Physical §. Maximum Amoun: that Licersse
Special Nuclear Matenai Form May Possess at Any One Time
. * Under This License
A. Hydrogen 3 ' A, Any - < mlicurics (74 MBq) total
B. Carboa 14 . B. Arny B. § millizurics (296 MBg) tota!
C. Phosphorus 32 C. . Anv - C. imiliceries (74 MBg) toal
D. Phosphicrus 33 D. " An - D _Z-milicuries (74 MBQ) total
E. Sulphur 33 ~, JE - Any - C Lo . E 3 'miicerics (148 MBq) total
F. Chlorins 36 F.7- Licuiy o o , F. 7% mizrocuries (185 MBg)
G. Cobait &0 G. Sezled sourcss A G 3 SGUrCUs, R to excee‘
' 16 microcuries (582 kBQ) tatal
H. Cobal: 6 H Ary ’ H. 200 microcuries (155 MBg) tezal!
1. Nickel €3 l Fo's in Shimadru Mods! 1. Not e exceed 15 milicurics
EDC-M2 detsctor calls (532 MBg) per fol! :
i Nicksl €3 J Seaied or plated sourcas 1. Ner oo exeesd 15 mitieusiag
(555 MBgY per sea’ed or plated.
FINH S
. Iran 33 K. Am K. 10 miliceriss (370 MBq)
Zin: 65 L Any L 203 mizrocuriss (7.4 MBJ)
M Stronuum 87 N Ay A% 10 micriciries (3T kB
N Strgntium N Ary N, W0 miceacunies (37) kBz)
Q. Tin 125 & A G Y eizrocieies (3T ABO
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4 :ATERIALS LICE.\.SE | Docnet or Re‘ercrce ‘\_ow_ulos; .
. SUPPLEMENTARY SHEET i
: Amendiment No, 23
s %
& Continued - -4l
§ 6. Byproduct, source, and/or ., ? Chemics' 3a2/or rryucsl form 8. Manmum amount that licenses may

3 nuclear material potsess 3t any One time uader this license

gi P Antimony 125 P. Any P. 100 microcurics (3.7 MBg)

3 Barium 133 Q. Any Q. S00 micrceuries (185 MBgq) total

= R. Cesium 137 Sealed sources 3 sources, not to exceed .

b 20 microcuries (740 kBq) total
2 S. Ces 137 S Any S. 10 miil:curies (370 MBg)

i? T. Prc  .aitm 147 T Scaled sources T. 2 millicuries (73 MBQ)
§ U. Protactinium 251 L. Any U 10 microcurics (370 kBq) total
'F V. Nepturium 237 V. Any V. 10 micrczuries (370 kBq) toral
"W, Americium 241 W Any W. 500 microcusies (18.€ MBq) total

g, X. Americitm 241 X. Sealcd  sources  (custem X. 20 scurces, not to  exceed

2 made) &) milucurizs (1.48 GBq) total

L 4

5; Y. Any byproduct matcrial Y Activated samples Y. 530 millicuries (19.65 GBq) total

g y A Techaetium 99 2 Liquid Z 1 millicerie (37 MBg)

»

g

B9 Authorized Use:

L)

§ A. th:ough E.

# For use in labcratoey tracer <tudies 108 molecular tiology proccdares

Jd

;i F. For usc in molecular bi v proccdures

. G. For use in the tesing. evaluation, ard calibration of detecters

, H. For use in labcratory tracer studics

:a L For use in Skim=dzu Miai-2E gus ciromategraphs for sampis analysis

1 7 For usz in gas chromatographs for sample anaivsis

3

K. through Q.
For use ia laboratory trucer stud.cs
R. For use 1a testing, = 2luatien, and cularation of cstesrars
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Amendment N, 23
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9. Authorized Usc (Contizqed,
S. through W
For usc in laboratory tracer st izy
X. Fer use in Xeray Muorescence studics
Y. For possession incidznt to neutron activarions and radicuctve dating studies
Z For use in labsratory studies
CONDITIONS
10. Licensed materis’ mav be ysed a1
A. Geological Suricy Fhysics Buildiag, Lot “O” off Scoathy Laxes Drive, and (ha Natiozal Center (John Wesley
Powell Federai Building), 12201 Surrise Vallzy Drive, Resion Virginia.
B. Room 319, U'S Goe crical Survey, Stephencon Centar, Suire 129, 729 Gracesn Road, Colum®ia, Soutk
Carolina.
il The Radiation Safety Ofticer (RSO) for this license Is Grezory A, Wandleys. The Radiation Salety OfYicer in-
training is Churles V. Nzeser, Ph.D.
12 Authorized users:
A, Allan B Tuarne: For matzrais liced in Subitems 2.4, throueh 2
B. Eurtiades & arhurr  For matenal list2d ia Subitem 4|
C. Narevy D Nae-er Fer maierials Nisied in Subitem ¢ Y
D. Philip A Buelo: o: For matzmals Lacd in Subitems 6 F, H, L throuzh Q. 5. U through Wand Y.
E. Jeffres N G- wnian For marenisls listed in Subitems 6.F, 4. L tarough O. S, U throceh W, and Y.
F. Mickael J Kuan For materials listed in Stbitem 6.y,
G. Edwiard R, L.-3, For material !istad in Sibitem Z,
H Deecik R 1owl, For matenals 1.12¢ in Subitems 6.4 througa C. D, § 270 2.
I Jok= W Nfzas Fer mater.zls tiad on Suitems b FL K throu=h Q.S U akrcuah W and Y.
J Curtis A, Paimar For muterisls lisied in Suthiems o F, H_ g ez O0S U throuch W, and Y.
K Elizareth [ Jom i Foemutiea; tgad - SR iae g e - R
5 l Micaae g P.:'-.:::f; Fasmatensy l5iog o Seniems SR sainy
S
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Cortinued-
Autherized Uszrs: (Coatinuzd)

M.

N

Al

John F. Sutter
Gregory A. Wand!izss
Joan Woedward
Francis H. Chapeils
Paul M. Bradley
Jame< E Landmewcr
Debra ) Lonerzan
Peuggy K. Widman

Charles W Nasser

CONDITIONS

For materials iisted in Subitcm 6 Y.

Fer materials listed in Subitcims G.F, H, L through Q. S, V tarough Y.
For maicrials Lisicd in Scbitems 6. A through E, and 1.

For mazcrials iisted in Subiteris 6.B, C and J.

For matcnals listed in Subitems 6.C, D and J.

For matenizls Lstzd iz Sobitems 6.C, D ard J.

For matenals listied in Sabitems 6 C. D and F.
For materials Latad iz Sebitems ¢ A through E, snd J.

For materizlc leiad in Subiems 6Y.

The scaled sourse(za) speafizdin tem 7, chall be aated for leakage and/¢r contamination at intervals not

to excuse O meaths.

Any sealzd sourcs reesived (rom another persor which is rot accompaniad by a

cerificate ind:cstiag chat a test was porformaed witkin 6 months before tiie trondfer a2l nat ke pt into
P

use untl testad

Natwitkitanding the periodic leak test required by this cordition, any licenszd sealed source is exempt from
such leax tesis when the soures contains 1) micracurizs or I2ss o7 beta anc or vumma emitting material
or 10 microczriss or l2ss of alpha eniung maicr:a!

Any sourse 1o storags and ratheing i ) msad ot D2 e
for wse or transizr ty ancther porsor, i <l Berocge

sted When the ¢ J.C.‘ s romeved lremosiorag

J befers use or trane

The 12t shall be capable of detecting the presense of 0005 micrecuriz of radicactin s muaterial on the test
sample. If the test revcals the presc-zc 37 0.00S mizrocurie or more of removabic contamination, the
sourcs <hail pe remaved from semvice and decorfaminated. repaired. or disposed of in accordance with
Commisdian repuiatans, A report shel be led wihin 3 davs of the date 15 (23K tos: result is krown with
the L' S. Nucleur Regulateny Commussion, Regon i, Dusisien of Nueclaor Materials Safety, Nuclear

LR

Materials Licsnsing Iaspection Brancs, 101 Muricis Sureer S e 2600, Atlanta, Gesrgia 30323, The
report shall spzoey the sourze invelved, the test resuiis, and corrzative aciien takea, Records of 'eak test

resilts smail be a2y

! enis ol micrecerios aad shoi be marmiaingd far inspeeucn by the Commissicr.

Recards mav be cuposed of foilowing Coamussiva iaspaonon.

Tewis fori2oncer .
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CONDITIONS

Continued-

15.

16.

17.

18,

19.

20.

Detector cclis containing licersed mater:a! shall noz be opencd or the sourees renoved from the detector cell by
the licensee.

The licensee shall conduct a physical isvertary evary G months (0 accourt for all scurces and/or devices received
and possessed und:r this license.

Licensed matcrial shall ro: be us:d in or on human beirgs or in products disiriduted to the public.

The licensee skall maintain records of informaucn important 1o sa’e and effective decommiseioning at the U.S.
Department of the Interior. Geological Survey, Nationa! Cenler, 12201 Sunrise Valley Drive, Restor, Virgiria,
pursuant to the provisions of 16 CFR 30.35(g) untl this licernse is terminated by the Commiser.

In addition 1o the pocsesc.on Imisin wem §, the licansce -R.li further restrict the nossession of liccrsad matarial
as falinws:

A For urszaled sources to quastitizs less than 100 times the appheable Umits in Apperdix B,
{0 CFR 30 as spreificd in 10 CFR 30.357¢) and

B For scalsd sourcss, 1o quantitics less than 10" umes the arphaable Lmis in Appeadix B,

10 CFR 30 as specifizd in 10 CFR 30.35(¢).

The licerzes mav transport liczreed materisiin 2cecrdancs with the provisions of 1 CFR Purt 71 *FPackezing and
Transportation of Radioactive Material”
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CONDITIONS
Cuatiaued-
21 Except as specifical’ provided otherwise in this license, the lizensce shall conduct its program in accordance with
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-

L TONT Yt 1)

the statements. represeriations, and procedures cortained in the documents including any enclosures, listed below.
The Nuclear Regulatory Commission’s regulations shali go.ern urless the statemeats, representations and
procedures in the licznsee’s application and correspondence are mare restrictive than the regulations.

A Apglication dated June 25, 1990
B. Letters dated: (1) October 4, 1990
(2) August 29, 1991
(3) December 10, 1991 )
{(#) Jaruary 14, 1993 [Add Columbia SC and autherized users there]
(%) Januan 14, 1993 [Add P-32, Ms, Loncrgan as user, reinstate C1-36 use)
{6) November 23, 1593 (Add P-33 w/Ms. Lonergan as user, deletes Yuri
Gorby and Steven Mee as acthorized users]
(M) Juv 1, 1994 (Chang: uscr names, add authorized usce, delete
departed users, chargs roors)
(3} August 22, 1594 (Charz: Radiation Safety Officer]
(%) Jaruany 30, 1993 ] (Add authorized uscrs)
(10) February 22, 1995 [Increase C-14 hmic to 8 mCi)
(1) March 1, 1996 {NRC letter extends expiration date per 10 CFR 3036)
(12) June 14, 1996 [New laboratary Incation, Room 3C232 of J. \V. Powell
Ryilding]

FOR THE U'S N CLEAR PEGULATORY COMMISSION -

CARL G WRIGHT

DATE .‘—U 9 x5 8Y 4’5/’// /[/mg/f—
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APPENDIX B
UNITED STATES
NUCLEAR REGULATORY COMMISSION
NUREG/CR - 5489
MANUAL FOR CONDUCTING
RADIOLOGICAL SURVEYS IN SUPPORT OF
LICENSE TERMINATION

JUNE, 1992




NUREG/CR-5849
ORAU-92/C57

Manual for Conducting
Radiological Surveys in Support
of License Termination

Draft Report for Comment

- ——
Prepared by
J. D. Berger

Oak Ridge Associated Univers:iies

Prepared for
U.S. Nuclear Reyulatory Commission

Repnnted February 1993



NUREG/CR-5849
ORAU-92/C57

Manual for Conducting
Radiological Surveys in Support
of License Termination

Draft Report for Comment

Manuscnpt Compieted May 1992
Date Published June 199

Prepared by
J. D Berger

Eavronmental Survey and Site Assessment Program
EW’ER\‘UMMCRBI Swvstems Divivon

Oak Ridge Assocuated Univers.:

Oak Rudge. TN 37831 01}"

Prepared for

Division of Regulatory Applications
Office of Nuclear Regulatory Research
U.S. Nuclear Regulatory Commiission
Washington, DC 20555

NRC FIN L1569




4.0 Planning and Designing the
Final Status Survey

The purpose of the final status survey is to demonstrate that the release criteria established by
the NRC have been met. Demonstrating that this has been achieved requires collection of data
for determining surface activity levels, direct exposure rates, and radionuclide concentrauons in
soil. In addition, supplemental information, such as radionuclide concentrations in ground water
and total site inventory of radicactive material, may be required by the NRC. The data should
be accurate and reliable and should be adequate to satisfy other conditions and considerations
which the NRC may impose. A well-documented, statistically based survey plan will be the
baus for meeung these objectives.

The survey plan should describe the survey design in detail. The plan should include:

° A list of the types, numbers, and locations of measurements and samples to be
obtained;
o Informauon on the equipment and techniques to be used for measuring, sampling,

and analyzing data;
. The methods to be used to interpret and evaluate the survey data; and,
. Quality control procedures for ensunng the validity of the data.

This secuon discusses considerauons for developing such a plan, including quality control
procedures, and site informauon required to plan and design the survey. This section also
descnibes how to select measurement/sampling locations and to determine the sampling frequency
that will be required 1o assure the staustical significance of the data. A general flow chart for
a radiological survey supporung license termination is provided in Figure 4-6; detailed flow
chans for vanous acuvites related to the survey process are provided in Section 6.0.
Appendix B provides a sample survey plan for a hypothetical reference fuel fabrication facility.

41




4.1

General Considerations for Survey Planning

4.1.1 Quality Assurance

Because the purpose of the final status survey is to demonstrate that a facility
meets the established release criteria, the survey _..ould be performed in a manner
that assures the results are accurate and that unceruinties have been adequately
considered. An effective QA program will define the data quality objectives of
the survey and thereby determine, to a significant extent, the survey design. This
program will operate in all stages of the survey through final validation of the
data and the interpretation of the results.

The consensus nuclear industry standard for quality assurance is
ANSUVASME NQA-1, Quality Assurance Program Requirements for Nuclear
Facilities (ANSI 1989). The NRC has also issued guidance for an acceptable QA
program in Regulatory Guide 4.15, Quality Assurance for Radiological
Monitoring Program — Effluent Streams and the Environment (NRC 1979). A
quality assurance program, consistent with the information contained in these
documents, should be developed.

Surveys should be performed by trained individuals who are following standard,
written procedures, and are using properly calibrated instruments which are
sensiuve to the suspected cont>minant. The custody of samples should be tracked
from collection t0 analysis. Data should be recorded in an orderly and verifiable
way and reviewed for accuracy and consistency. [Every step of the
decommissioning process, from training personnel to calculating and interpreting
the data, should be documented in a way that lends itself to audit. These
requirements are achieved through a formal program of quality assurance.
Failure to follow such requirements may limit the usefulness of portions of the
survey data.

QA Plans

The decommissioning plan should include a written QA plan that describes the
organizational structure under which the decommissioning efforts — and
particularly the final status survey — will be conducted. Functional and
administrative responsibilities and interfaces of key individuals should te clearly
delineated. Education, experience, and any other requirements for each key
position should be specified. The size and complexity of the organizational
structure will be determined by the magnitude of the decommissioning action.

4.2




QA Coordination

One individual should be designated as the QA officer or QA coordinator. This
individual should not be involved in survey actvities that generaie data and
should report directly to the project manager. The QA officer/coordinator should
bemsponsibleformmﬁngdmaﬂQAobjecdvaofﬂxemeymm,shmﬂd
reviewselectedﬁddandanalyﬁaldzuwm:ureadhermuwprocedum,and
shouldappmveﬂ\cquaﬁtyofdatabefomnususedtomhypodwrep:ding
amainment of cleanup standards. Specifically, this individual:

. SuvunthefoalpointforsuwcyQAwﬁviﬁumdmmummcym
conducwdinmrdamewithmblishedpolidumdpmcedum

® Oversees survey activities by conducting internal audits and/or survexllame
Documentation Requirements

All aspects of the survey should be documented in detail. For cerain field or
laboratory activities, consensus or industry-wide procedures, such as those
developed by the Environmental Protection Agency (EPA), American Society of
Testing and Materials (ASTM), DOE’s Environmental Measurements

(EML), orothermchomniwiommybedthaadoptedinwholeoradapmd
o meet the requirements of the specific decommissioning action. These
procedures become part of the administrative record of the survey. The
procedures should be approved by the individual responsible for the
decommissioning project and the effective date of the procedure should be
indicated. Changes or exceptions to established procedures are likely to be
required; and these also should be properly documented, signed, and dared.

Inaining/Certification of Survey Staff

All personnel conducting the surveys should receive training to qualify in the
procedures being performed. The extent of training and qualifications should be
commensurate with the education, experience, and proficiency of the individual
and the scope, complexity, and nature of the activity. Training should be
designed to achieve initial proficiency and to maintain that proficiency at least

over the course of the decommissioning process. Records of training, including
testing to demonstrate qualification, should be maintained.

Eaui Mai | Calibrati

Measuring equipment should be maintained, calibrated, and tested to assure the
validity of the survey data. Further, the procedures, responsibilities, and
schedules for calibrating and testing equipment should be documented.

Proper maintenance of equipment varies, but maintenance information and use
limitations should be provided in the vendor documentation. All measurement

4.3




and analytical equipment should be tested and calibrated before initial use and
should be recaliurated if maintenance or modifications could invalidate earlier
calibrations. Fieid and laboratory equipment should be calibrated based on
standards traceable to the National Institute of Standards and T echnology (NIST).
In those cases where NIST-traceable standards are not availab'+, standards of an
industry-recognized organization (for example, the New Brunswick Laboratory
for various uranium standards) may be used. Minimum frequencies for
calibrating equipment should be established and documented.

Measuring equipment should be tested at least once each day the equipment is
used. Test results should be recorded in tabular or graphic form and compared
to predetermined, acceptable performance ranges. Equipment that does not
conform to the performance criteria should be immediately removed from service
until the deficiencies can be resolved.

Data Management

A consistent method of data generation, handling, computations, evaluation, and
reporting should be developed and documented 1s part of the survey plan. In
general, information and data should be recorded in bound logs or on
standardized field and laboratory record forms. Analytical data should not be
obliterated by erasing or the use of whiteout. Incorrect entries should be
corrected by striking a single line across the entry and entering new data. The
correction or change should be initialed and dated by the person making the

entry.

A system of data review and validation is important to ensure consistency,
thoroughness. and acceptability. This begins with regular (daily or weekly)
reviews of calculations based on field data; and reviews of final reports by survey
and laboratory supervisors, QA officials, and project managers. All reviews
should be signed and dated. Any questionable or invalid data should be identified
in project records and in the survey report. Active records should remain under
direct control of a designated individual during report preparation; inactive
records should be protected from loss or destruction by storage in access-
controlled areas or files and in facilities with fire protection. It is also
recum~ended that copies (microfilm, computer disc, photostats, etc.) of critical
data be produced and stored at a separate location.
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4.1.2

Sample Chain-of-Custody

OncofthemostimpomntaSpectsofsaxnplcmmgememistoemurethaxthe
integnity of the sample is maintcined; that is, that there is an accurate record of
nmplecollecdon.mfpomunlysis.mddisponl. This ensures that samples are
ndmerlostnornmperedwizhmdthnthenmpleamlyudinthehbonm is
acmauyandveriﬁablyd:eampleukmfmmaspeciﬁcloadonintheﬁdd.

Sample custody should be assigned to one individual at a time. This will prevent
confusion of responsibility. Custody is maintained whea (1) the sample is under
dixactsundlhncebytheasﬁgnedindividual.a)meampleisnninninedina
tamper-free container, or (3) the sample is within a controlled-access facility.

A chain-of-custody record (a standard form) should be initiated by the individual
collecting or overseeing the collection of samples. A copy of this form should
accompany the samples throughout transportation and analyses; and any break in
custody or evidence of tampering should be documented.

Audits

Periodic audits should be performed to verify that survey activities comply with
established proeedumandotherawectsofmeQA plan and to evaluate the
ovenneffecﬁvmoftheQApmgmn. The audits should be cc ducted in
accordance with wrinmzuiddinamchecknm.mdshouldbcpa—fomwd by
individuals not actively participating in the activities being audited. Audit results
are reported (0 responsible management in writing, and actions to resolve
identfied deficiencies should be tracked and appropriately documented.

Consistent with the approach for any operation, decommissioning activities should
be planned and monitored to assure the health and safety of the worker and other
personnel, both on- and off-site, are adequately protected.

operational in nature, as opposed to determining the radiological status of a
facility, and are typically conducted as #art of a licensee’s ongoing radiation
protection program. However, at the stage of determining the final status of the
site, residual radioactivity is expected to be below the guideline values for
unrestricted release; therefore, the final status survey should not require radiation
protection controls.

The primary health and safety concerns during a final survey are the common
potenual industrial hazards typically found at a construction site. These include
exposed electrical circuitry, excavations, enclosed work spaces, sharp objects or
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4.13

surfaces, falling objects, tnpping hazards, and working at heights. The survey
plan should incorporate requirements and procedures for eliminating, avoiding,
or minimizing these potential safety hazards.

Physical Characteristics of Site

The physical characteristics of the site will have a significant impact on the
complexity, schedule, and cost of a survey. These characteristics include the
number and size of buildings, type of building construction, building condition,
total area of grounds, topography, and ground cover. B

Bullding Interjors

Building design and condition will have a marked influence on the survey efforts.
The time required to conduct a survey of building interior surface is essentially
directly proportional to the total surface area. For this reason the degree of
survey coverage is decreased as the potential for residual activity decreases.

Building construction features such as ceiling height and incorporation of ducts,
piping, and certain other services into the construction will determine the ease of
accessibility of various surfaces. Scaffolding, cranes, manlifts, or ladders may
be necessary to reach some surfaces. Accessing some locations may actually
require dismantling portions of the building. If the building is constructed of
porous materials, such as wood or concrete, and the surface was not sealed,
conmmination may have found its way into the walls, floors, and other surfaces.
It may be necessary to obtain cores for laboratory analysis. Another common
difficulty is the presence of contamination beneath tile or other floor coverings.
nisoccursbeausemewvuin;phcedovereonunﬁmwdsurﬁwwmejoinn
in tile were not sealed to prevent penetration. It has been the practice in some
facilities to *fix" contamination (particularly alpha emitters) by painting over the
surface of the contaminated area. All this should be addressed in surveys.

The condition of surfaces after decontamination may affect the survey process.
Removing contamination that has peneuated a surface usually involves removing
the surface as well. As a result, the floors and walls of decontaminated facilities
are frequently badly scarred or broken up and are often very uneven. Such
surfaces are more difficult to survey, because it is not possible to maintan a fixed
distance between the detector and the surface and pitted or porous surfaces may
significantly attenuate radiations — particularly alpha and low-energy beta
parucles. Use of monitoring equipment on wheels is precluded by rough
surfaces, and such surfaces also pose an increased risk of damage to fragile
detector probe faces.

The presence of furnishings and equipment will restrict access to building surfaces
and add additional items which the survey should address. Equipment that was
used directly for processes or activities invol-ing radioactive materials will likely
have beer. removed; however, in cases where such equipment remains, relatively
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inaccessible surfaces may require eva...on. It may al-y become necessary to
remove or relocate certain furnishings such as lab benches and hoods, to obtain
access 1o potentially contaminated floors and walls.

Piping, drains, sewers, sumps, tanks and other components of liquid handling
Systems present special difficulties because of the inaccessibility of interior
surfaces. Process information, operating history, and preliminary monitoring at
available access points will assist in evaluating the extent of sampling and
measurements that will be required. Evaluation f inaccessible surfaces is
addressed in Sections 6.4.3 - 6.4.5

Expansion joints, stress cracks, and penetrations into floors and walls for piping,
conduit, anchor bolts, etc. are potential sites for accumulation of contamination
and pathways for migration into subfloor soil and hollow wall spaces. Wall/floor
interfaces are also likely locations tor residual contamination. Coring, drilling,
or other such methods may be necessary to gain access for survey.

Building Exteriors

Exterior building surfaces will typicaliy have a low potential for residual
contamination; however, there are several locations which should be surveyed.
If there were roof exhausts or the facility is in proximity to the air effluent
discharge points, the possibility of roof contamination should be considered.
Because roofs are periodically resurfaced, contaminants may have been

in roofing material, and samples of this material may have to be obtained. Wall
penetrations for process equipment, piping, and exhaust ventilation are potential
locations for exterior contamination. Roof drainage points such as driplines along
overhangs, downspouts, and gutters are also important survey locations. Window
ledges and outside exits (doors, doorways, landings, stairways, etc.) from former
contamination control areas are also building exterior surfaces which should be
addressed.

Grounds

Depending upon site processes and operating history, the radiological survey may
include varying portions of the land areas. At a minimum, those areas
immediately ad 1cent to facilities where radioactive materials were handled should
be surveyed. Other potentially contaminated open land or paved areas to be
considered include equipment, product, waste, and raw material storage areas;
liquid waste collection lagoons; areas downwind (based on predominant wind
direcuons on an average annual basis, if possible) of stack release points; surface
drainage pathways; and roadways that may have been used for transport of
radioactive or contaminated materials.

Buned piping and underground tanks, spills, and septic leach fields which may
have received contaminated liquids are locations of possible contamination that
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will require sampling of subsurface soil. Information regarding s.il type (e.g.
clay, sand, etc.) may provide insight into the retention or migration characteristics
of specific radionuclides. The need for special sampling by coring or split-spoon
equipment, usually by a commercial firm, should be anticipated.

Disposition of on-site, low-level waste burials, authonzed under AEC/NRC
regulations, will require a decisic.. by the NRC following review of the licensee’s
decommissioning plan. If radicactive waste has been removed, surveys of
excavauons will be necessary before backfilling. If such material is to be left in
place, the NRC may request subsurface sampling around the burial site perimeter
to assess the potential for future migration.

If ground cover should be removed or if there are other obstacles that limit access
by either survey personnel or by any needed special equipment (electromagnetic
scanners and subsurface sampling rigs) the time and expense of making land areas
accessible should be considered. In addition, precautionary procedures should e
developed to prevent spreading surfice contamination during ground cover
removal and/or the use of heavy equipment.

4.2 Designing the Survey

4.2.1

Classification of Areas by Contamination Potential

All areas of the site will not have the same potenual for residual contamination
and therefore do not require the same level of survey coverage to achieve an
acceptable level of confidence that the site satisfies the established release criteria.
By designing the survey such that areas with higner potential for contamination
receive a higher d:gree of survey effort, the process will be both effective and
efficient.

Two classifications of areas are used in this Manual; these are termed affected
and unaffected areas. These c'1ssificatons are defined as follows:
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® affected areas: Areas that have potenual radioactive contamination (based
on p._nt operating history) or known radioactive contamination (based on past
or preliminary radiological surveillance). This would normally include areas
where radioactive materials were used and stored, where records indicate
spills or other uausual occurrences that could have resulted in spread of
contamination, and where radioactive materials were buried. Areas
immediately surrounding or adjacent to locations w.iere radioactive materials
were used or stored, spilled, or buried are included in this classification
because of the potential for inadvertent spread of contamination.

® unaffected areas: All areas not classified as affected. These areas are not
expected to contain residual radioactivity, based on a krowledge of site
history and previous survey information.

Segregation of the site into these two classifications should be justified by the
licensee in tha decommissioning plan (in those cases where a decommissionii.g
plan is required to be submitted) and in the final survey report. It should be
emphasized that review and concurrence by the NRC of the classification of areas
15 (o the advantage of the licensee ai the early stages of planning the final survey.
It should also be recognized that as the final survey progresses, an area's
classificaion may require changing, based on accumulated survey data.

Establishing Reference Grid Systems
Gnd systems are established at the site to:
* Facilitate systematic selection of measurning/sampling locations,

* Provide a mechanism for referencing a measurement/sample back to a
specific locauon so that the same survey point can be relocated, and

* Provide a convenient means for determining average acuvity levels.

A grid consists of a system of intersecting lines, referenced to a fixed site
location or bench mark. Typically, the grid lines are arranged in a perpendicular
pattern, dividing the survey location into squares or blocks of equal area:
however, other types of pattemns (tniangular, rectangular, hexagonal) have been
used for survey reference purposes.

Gnid patterns on horizontal surfaces are usually identified numencally on one axis
and alphabetically on the other axis or in distances in different compass directions
from the gnd origin. Examples of building interior and land area gnds are shown
in Figures 4-1 and 4-2, respectively. Grids on vertical surfaces include a third
designator, indicating position relative to floor or ground level. Figure 4-1
provides examples of designating grid locations in three dimensions.
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4.2.3

For surveys of structures the basic grid system for affected areas is 1 m.
Gridding may be limited to the floor and lower (upto 2 m height) walls, unless
there is also a potential for upper wall and ceiling area contamination. Survey
locauons are referenced to the grid system; surveys of ungndded surfaces are
referenced to the floor grid (if one exists) or to prominent building features.

Grounds and open land areas classified as affected areas 2re gridded at 10 meter
intervals.

Unaffected areas do not require gridding for the purposes of estahlishing
measurement or sampling locations; however, grids systems of large  acing,
e.g. 5 to 10 m for large structural surfaces and 20 to 50 m for land areas, may
be helpful to the licensee by facilitating the referencing of survey locations in
those areas to a common site reference system.

The gnds described above are intended primarily for reference purposes and do
not necessanly dictate the spacing of survey measurements or sampling. Closer
spaced survey locations may be required to demonstrate that average and elevared
area guideline values are met to the rejuired level of confidence. Larger spacing
may be a. eptable, based on the capabilities of surv~y techniquss. Considerations
for determining measurement/sampling spacing are provided in Sections 4.2.3 and
8.5.

To facilitate survey design and assure that the number of survey data points from
an area 1s sufficient to enable statistical evaluation, the area may be divided into
survey “units” which have common listory or other characteristics or are
naturally distinguishable from other portions of the site. Such survey units may
comtine contiguous rooms or land areas having the same potential contamination
classificauon. The size of a survey uuit should be chosen to assure that the total
number of data points and/or the spacine (frequency) of measurement/sampling
sausfy the requirements of Section 4.2.,. The maximum survey unit size for
building surface areas classified as affected, limited to 100 m®. A survey unit
cannot include both affected and unaffected areas.

Selecting Measurement/Sampling Locations

It is not possible to perform measurements or conduct sampling at the
theoreucally infinite number of locations on a site. Instead, a survey should have
as i's objecuve the -ollection of quality radiological data from sufficient
repre_cntauve site locations, such that a statistically sound conclusion regarding
the radiological status of the entire site can be developed. Meeting this objective
requires a stausucally based plan for selecing measurement and sampling
locauons.
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Expenience has indicated that residual contamination on a former radioactive
matenal site is typically concentrated in a relatively small portion of the site. The
pattern 1s asymmerncal. with much of the acuvity often located .n small isolated
hot-spots. If the lLicensee’s cleanup efforts have been effecuve, however,
essentially al! locauons will have residual acuvity below the guideline levels, and
many areas will conwain levels in the range of natural background and/or below
the measurement sensiuviues of the survey and analytical procedures. After
cleanup, the pattern of residual activity will therefore likely approximate a normal
distnbution: the approach to survey design described below assumes such a
distnbution. If, based on site operating history or the resuits of preliminary
surveys, there 1s reason to believe there may be unusual localized contamination
patterns, the Licensee should supplem.cnt the survey with samples from randomly
selected points in the area of suspect localized contamination.

Structure Survevs

Affected Areas

At a mimimum, the floors and lower walls of affected areas should receive 100%
coverage dunng the final status survey. The coverage provided for upper walls
and ccilings wiil be dependent upon the contamination potential for these surfaces.
The survey measurements for surface activity will consist of a combination of
surface scans, direct measurements, and measurements of removable acavity.
Procedures for performing these measurements are described in Section 6.4

Scans of 100% of affected area floor and lower wall surfaces a-e perfc rmed for
all radiauons which may be emitted from uie radionuclides of interest. Locations
of areas of elevated acuvity are identified and direct measurements are performed
to define their extent and activity levels. Residual acuvity which exceeds 3 times
the guideline value recults in external radiauon in excess of 2 times the guideline
value above background at 1 m from the surface, or results 1n an average activity
above the guideline value in any contiguous 1 m? area (refer to Section 8.5.2 for
averaging procedures) should be remediated until these conditions are satisfied.

Once all identfied elevated areas are evaluated and cleaned up as necessary,
systematic measurements of surface activity are performed. If the scanning
technique has been demonstraied to have a detection scasitivity for the
radionuclide or radiauons of interest at < 25% of the guideline level, systematc
measurements are performed at a spacing of 2 m or less to provide at least 30
data point locations. A recommended approach is 1o obtain data from gnd line
intersections (see Figure 4-3) or gnd block centers. If the detection sensiuvity
of the scanning technique is not < 25% of the guideline value, systematic
measurements are performed at | m intervals.
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The number of data points required to demonstrate that the confidence level of
the survey satisfies the 95% objective for a survey unit, is a function of the
average and vanance of the data. Following the procedures in Sections 8.5 an.d
8.6, the neced for any additional measurements is determined: if additional
measurements are required, they should be obtained at approximately evenly-
spaced intervals throughout the survey unit.

Upper walls, ceilings, and other overhead surfaces which are suspected of having
residual activity at greater than 25% of the guideline value, based on operating
history and previous surveys, are surveyed in the same manner as floors and
lower walls. If there is no reason to suspect residual activity exceeding 25% of
the guideline value on these surfaces, a minimum of 30 measurement locations
each, on vertical and horizontal surfaces where radicactive material would likely .
accumulate, (air exhaust vents and horizontal surfaces where dust would settle)
is selected. To assure a reasonable coverage of these surfaces, an average of at
least 1 measurement location per 20 m? of surface area should be selected. At
each location a scan of the immediate area is performed to identify the presence
of any elevated activity levels, followed by the measurement. If scans or
measurements indicate residual activity exceeding 25% of the guideline, the area
is considcred potentially contaminated and the surface exhibiting such levels
should be surveyed in the same manner as floors and lower walls of affected
areas.

If gamma emitting radionuclides are among the potential contamis.ants, exposure
raie measurements at 1 m from floor and lower wall surfaces are performed at
a frequency of 1 systemati  ecasurement per every 4 m:. If potential
contaminants did not include gamma emitters, exposure rate measurements should
be performed at a minimum spacing of 1 measurement per 10 m’.

Unaffected Areas

Scans of unaffected surfaces should cover a minimum of 10% of the floor and
lower wall surface area. At least 30 randomly selected measurement locations or
an average measurement of 1 per 50 m’ of building surface area, whichever is
greater, for towl and removable activity, should be performe.. for each survey
unit. These locauons should include all building surfaces. Identification of
acuvity levels in excess of 25% of the guideline, either by scans or
measurements, will require reclassification of the area to the "affected® category.
Testing of the data relative to the confidence level objective is performed in the
same manner as for affected areas and any additional measurement locations
required should be selected randomly. Exposure rate measurements at 1 m from
the floor are performed at each location of surface activity measurement.
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Open Land Surveys

Affected Areas

As with structure surfaces, 100% coverage of affected open land areas (paved
surfaces and soil) is necessary. Scanning is performed to identify locations of
clevated acavity levels. Areas of suspected elevated a-tivity, identified in this
manner, are evaluated by sampling and analyses to determine their actvity level
and area | extent, and results are compared with criteria (see Sections 2.2 and
8.5); cleanup is performed, as required, and scanning repeated. After scanning
has indicated the guidelines and conditions have been sausfied, systematic soil
sampling of each affected area grid block is performed at locations equidistant
between the center and each of tt = .our grid block comers (see Figure 4-4). If
scanni- is not capable of detecting surface areas with activity levels < 75% of
the guigeline values for the radionuclides of interest, additional sampling will be
required to provide an acceptable level of confidence that locations of elevated
actvity have been identified. An EPA procedure (EPA 1°89) recommends a
triangular grid with a sampling interval of § m on a side (enclosed area of
approximately 10.8 m’) for 2 95% assurance that elevated areas in excess of 10
m’ surface area are identifier. By beginning with the sandard systematic pattern
and including additional sampling points, located along the 10 m grid lines, at
block corners and centers, and midway between grid block comners (Figure 4-5),
a wiangular sampling pattern with spacing of 5 m or less (enclosed area of
approximately 6.3 m?) is obtained.

Paved surfaces are surveyed in the same manner as described above for structure
surfaces.

For both soil sampling and paved surface measurements, a minimum of 30 data
locations should be used. Data for each of these surface types are tested relative
o the guideline value and the confidence level objective, and additional
systemauc sampling/measurement locations that may be required are obtained at
approximately uniformly spaced intervals throughout the survey unit.

Exposure rates are measured at I m above the surface on the pattern shown in
Figure 44,

Unaffected Areas

Unaffected open land area should be uniformly scanned for radiations from the
radionuclides of interest. Spacing intervals between scanning paths should be
such that a minimum of 10% of the surface is scanned. Soil sampling is
performed at a minimum of 30 randomly selected locations. Surface activity
Measurements on paved areas are also performed at 30 randomly s:lected
locations. Identification of hot-spots or individuai locations with acuvity levels
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PY LOCATIONS OF
SYSTEMATIC SOIL SAMPLING

FIGURE 4-4:Standard Sampling Fcitern for
Systematic Grid Sun .y cf Soil
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4.2.4

in excess of 75% of the guideline value requires reclassification of the area as
“affected”.

Testing of results, relative to guidelines and confidence level objectives is
performed according to Section 8.6 and any additional samples/measurements
required are obtained at randomly selected locations in the survey unit.

Other Measurement/Sampling Locations

In addition to the building and land surface areas described above, there are
numerous other locations where measurements and/or sampling should be
performed. Examples include items of equipment and furnishings, building
fixtures, drains, ducts, and piping. Many of these items or locations have both
internal and external surfaces, requiring evaluation.

measurements and/or samples obtained at representative points.  Unaffected

Subsurface Sampling

At the stage where the final status survey is being conducted, contaminated
subsurface soil should already have been identified, characterized, and
remediated, if necessary.  Subsurface activity data may be required for
determination of residual site inventory. In addition, if there is potential f.:
residual activity below the surface layer, the survey plan should include

required. Use of electromagnetic sensing techniques, such as ground penetrating

should be a safety consideration if buried utilities or containers of potentially
hazardous material (radiological or chemical) may be present. Use of a
subsurface sampling technique which results in a borehole or soil face, accessible
with 2 gamma sensitive detector, also enables scanning of the exposed soil surface
to identify the presence and distribution of subsurface activity.
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If a potential exists for activity to enter subsurface water, samples of water should
be collected (if available) from the same locations as the subsurface soil samples.
Knowledge of expected constituents is necessary when collecting subsurface water
to determine whether special precautions for sample handling and collection are
required to ensure representative samples. Expertise of hydrology specialists and
those knowledgeab' in subsurface water sampling technique should be sought,
when such conditions are anticipated.
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APPENDIX C
RADIOLOGICAL ASSESSMENT
RADIATION DETECTION

INSTRUMENT SURVEY




The tollowing instrument survevs were taken 1n these designated laboratories located in

John Wesley Powell Building
e Laboratory 3D23]

e Laboratory 3D239




LABORATORY 3D231+
JOHN WESLEY BUILDING
NATIONAL CENTER

RESTON VIRGINIA

Radiation
Radiation Reading
Reading uR/brat 1

Swipe Area Location mR/hr at 1 cm meter
| west side of lab | floor below door 0.020 15.0
2 west side of lab | fl¢ v adjacent to counter 0.020 15.0
3 west side of lab | floor adjacent 10 large hood 0.020 15.0
4 west side of lab | floor adjacent to small hood 0.020 15.0
3 west side of lab | floor adjacent to counter 0.020 15.0
6 west side of lab | tloor adjacent to middle counter 0.020 15.0
7 west side of iab | floor adjacent to counter 0.020 15.0
8 west side of lab | floor adjacent to sink 0.020 15.0
9 west side of lab | floor adjacent to count. - 0.020 15.0
10 west side ot lab | floor adjacent to wall 0.020 15.0
11 east side of lab | floor entrance to small room 0.020 15.0
12 west side of lub | floor entrance to lab 0.020 15.0
13 east side of lab | tloor entrance to lab 0.020 15.0
14 middle counter | floor adjacent to counter 0.020 15.0
18 middle counter | floor adjacent to counter 0.020 15.0
16 middle counter | floor adjacent 1o sink 0.020 15.0
17 middle counter | floor front of sinks 0.020 15.0
18 middle counter | floor adjacent to large hood 0.020 15.0
19 middle counter | floor adiacent to small hood 0.020 15.0
20 middle counter | floor adjacent to counter 0.020 15.0
21 west side of lab | counter middle 0.020 15.0
22 west side of lab | large hood middle (bottom) 0.020 15.0
2 west side of lab | large hood nght side 0.020 15.0
24 west side of lab | large hood left sidc 0.020 15.0
25 west side of lab | large hood back portion 0.020 15.0
26 west side of lab | large hood front glass 0.020 15.0
27 west side of lab | large hood front grill 0.020 159
28 west side of lab | large hood trap (inside hood) 0.020 15.0




Radiation

Radiation Reading
Reading pR/Mratl
Swipe | Area Location mR/hr at 1 cm meter

29 west side of lab | large hood trap (counter) 0.020 15.0
30 west side of lab | large hood sill front of hood 0.020 15.0
31 west side of lab | smail hood middle (bottom) 0.020 15.0
32 west side of lab | small hood right side 0.020 15.0
33 west side of lab | small hood left side 0.020 15.0
34 west side of lat. | small hood back portion 0.020 15.0
35 west side of lab | small hood front glass 0.020 15.0
' 36 west side of lab | small hood front grill 0.020 15.0
37 west side of lab | small hood sill front of hood 0.020 15.0
38 west side of lab | counter middle 0.020 15.0
39 west side of lab | counter inside trap 0.020 15.0
40 west side of lab | large hood middle-bottom 0.020 15.0
4] east sidc of lab | large hood nght side 0.020 15.0
42 cast side of lab | large hood lefi side 0.020 15.0
“143 east side of lab | large hood back portion 0.020 15.0
4 east side of lab | large hood front glass 0.020 15.0
45 east side of lab | large hood front grill 0.020 15.0
46 east side of lab | large hood sill front of hood 0.020 15.0
47 east side of lab | small hood middle (bottom) 0.020 15.0
48 east side of lab | small hood right side 0.020 15.0
49 cast side of lab | small hood left side 0.020 15.0
50 east side of lab | small hood back side 0.020 15.0
51 east side of lab | smail hood sill front of hood 0.020 15.0
52 east side of lab | counter middlc 0.020 15.0
53 east side of lab | counter inside trap 0.020 15.0
54 middle counter | counter middle 0.020 15.0
55 middle counter | counter middle 0.020 15.0
56 middle counter | counter near sink 0.020 15.0




Radiation

Radiation Reading
Reading pR/brat 1
Swipe Area Location mR/hratl cm meter

57 middle counter | sink inside and drain 0.020 15.0

58 middle counter | counter middle 0.020 15.0

159 middle counter | counter middle 0.020 15.0

160 middle counter | sink inside and drain 0.020 15.0

-1 61 middle counter | counter inside trap 0.020 15.0

62 west side ot lab | wall 5 feet up wall 0.020 15.0

163 west side of lab | pass through door | 3 feet up wall 0.020 15.0

“les west side of lab | wall 2 feet up wall 0.020 15.0

2|65 west side of lab | wall neardoo, | 3 fee; up wall 0.020 15.0
i entrance

7§66 |eastsideofiab |wallneardoor | 3 feer up wall 0.020 15.0
1 entrance

‘167 west side ot lab | door nside 2 feet up wall 0.020 15.0

168 east side of lab | door inside 2 feet up wall 0.020 15.0

169 eastside of lab | ceiling vents tront - eastside 0.020 15.0

170 | westsideof lab |ceiling vemts front - westside 0.020 15.0

7 | rearside of lab | ceiling vents rear of lab 0.020 15.0

41 west side of lab | counter storage | inside drawers 0.020 15.0

A7 west side of lab | counter storage | outside drawers 0.020 15.0

74 west side of lab | counter storage | inside drawers 0.020 15.0

175 west-side of lab | counter storage | outside drawers 0.020 15.0

176 west side of lab | large & small inside storage area 0.020 15.0

i 8 hood storage 15.0

n west side of' lab | large & small outside storage area 0.020 15.0

f T hood storage 15.0

178 west side of lab | counter storage | inside drawers 0.020 15.0

79 west side of lab | counter storage | outside drawers 0.020 15.0

80 middle counter | middle counter | outside 0.020 15.0

- storage 15.0

L ] middle counter | middle counter | inside drawers 0.020 15.0

82 middle counter | counter east side | outside drawers 0.020 15.0

83 middle counter |countereast side | inside drawers 0.020 15.0

4 middle counter | counter east side outside drawers 0.020 15.0




Radiation
Radiation Reading
Reading uR/hrat 1
Swipe Area Location mR/hrat | cm meter
85 middle counter | middle counter | inside drawers 0.020 15.0
storage sink
86 middle counter [ middle counter | vutside drawers 0.020 15.0
87 middle counter | middle counter | inside drawers 0.020 15.0
storage
88 middle counter | middle counter | outside drawers 0.020 15.0
west side
89 middle counter | middle counter | inside drawers 0.020 15.0
west side
90 middle counter | middle counter | outside drawers 0.020 15.0
west side
9] middle counter | middle counter | inside drawers 0.020 15.0
west side
92 middle counter | middle counter | outside drawers 0.020 15.0
west side
95 middle counter | marble table middle drawers 0.020 15.0
9% cast side of lab | counter storage | inside drawers 0.020 15.0
95 east side of lab | counter storage | outsider drawers 0.020 15.0
9% cast side ot lab | counter storage | insider drawers 0.020 15.0
97 east side of lab | counter storage | outsider drawers 0.020 15.0
98 cast side of lab | counter storage | insider drawers 0.020 15.0
99 east side of lab | counter storage | outsider drawers 0.020 15.0
100 cast side of lab | entrance to lab | front of doors 0.020 15.0
101 east side of lab small room storage| floor. entrance 0020 15.0
102 cast side of lab small room storage] tloor. tront of cabinets 0020 15.0
103 east side of lab small room storage| floor. tront of wall 0.020 150
103 east side of lab small room storage| floor. rear wall 0020 15.0
105 east side of lab smal! room storage] counter top middle 0.020 150
106 east side of lab small room storage| counter top middlc 0.020 150
107 east side of lab small room storage| counter top middie 0.620 15.0
108 east side of lab small room storage| vent front of room 0.020 15.0
109 east side of lab | small room storage| \ent rear of room 0.020 15.0
110 east side of lab small room storage| sto-age cabinets (inside) 0.020 150
1R cast side of lab small room storage{ storage cabinets (outside) 0.020 5.0
112 east side of lab small room storage] storage cabinets (inside) 0.020 50
13 east side of lab small room storage] storage cabinets (outside ) 0.020 150
114 east side of lab smali room storagef storage shelves. bach 0020 150
s east side of lab  f small room storage] storage shelves. front 0020 15.0

In accordance with section 4.2.2 Establishing Reference Grid S
require gridding for the purpose of establishing measurement
laboratory survey locations (instrument and smear) were marked.
laboratories were locked and secured to denyv and prohibit areas p

Radiological Safety Assessment report.

ystems. since unaffected areas do not
or sampling locations. the specific

idenuified by white adhesive tabs and the
ending the NRC review of this
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LABORATORY 3D239
JOHN WESLEY BUILDING
NATIONAL CENTER
RESTON VIRGINIA

Radiation | Radiation

Swipe Area Location Reading | Reading

mR/hratl | puR/rat

cm 1 meter
1 west side of lab | floor below door 0.020 15.0
2 west side of fab | floor adjacent to counter/hood 0.020 15.0
3 west side of lab | floor adjacent to hood 0.020 15.0
4 west side of lab | floor between 2 hoods 0.020 15.0
] west side of lab | tloor adjacent to hood 0.020 15.0
6 west side of lab | floor adjacent to middle counter 0.020 15.0

7 west side of lab | floor adjacent to middle counter

8 west side of fab | floor comer of middle counter 0.020 15.0
9 west side of lab | floor entrance to small room 0.020 15.0
10 west side of lab | floor entrance to small room 0.020 15.0
11 west side of lab | floor muddle of floor ).020 15.0
12 east side of lab | floor adjacent to middle counter 0.020 15.0
13 east side of lab | floor adjacent to counter and hood 0.020 15.0
14 east side of lab | floor adjacent to middle counter 0.020 15.0
15 cast side of lab | floor adjacent to middle counter 0.020 15.0
16 cast side of lab | floor middle of floor 0.020 15.0
17 east side of lab | loor comer of middle counter 0.020 15.0
18 east side of lab | floor adjacent to middle counter 0.020 15.0
19 east side of lab | floor adjacent to hood 0.020 15.0
20 east side of lab | fioor adjacent to hood 0.020 15.0
21 west side of lab | room middle of marble table 0.020 15.0
22 west side of lab [ room middle of floor 0.020 15.0
23 west side of lab | room middle of wood table 0.020 15.0
24 west side of lab | room desk. middle 0.020 15.0
25 west side of lab | room wall. 3 feet up 0.020 150
26 east side of lab | room middle of floor 0.020 15.0
27 east side of lab | room middle of floor 0.020 15.0
28 cast side of lab | room middle of floor 0.020 15.0
0.020 15.0




Radiation

Radiation Reading
Reading uR/Mhrat i
Swipe Area Location mR/hrat 1 cm meter

29 east side of lab | room wall. 3 feet up 0.020 15.0
30 cast side of lab | room wall. 3 feet up 0.020 15.0
31 east side of lab | counter middle 0.020 15.0
32 east side of lab | counter middle 3.020 15.0
33 east side of lab | counter middle 0.020 15.0
34 cast side of lab | counter 1aside trap 0.020 15.0
35 cast side of b | canopy hood inside 0.020 15.0
36 east siae of lab | canopy hood outside 0.020 15.0
37 cast side of lab | shelving inside 0.020 15.0
38 cast side of lab | shelving outside 0.02C 15.0
39 east side of lab | shelving inside 0.020 15.0
40 east side of lab | shelving outside 0.020 15.0
4] east side of lab | vem front of room 0.020 15.0
42 east side of lab | vent rear or room 0.020 15.0
43 east side of lab | storage areas inside 0.020 15.0
44 east side of lab | storage areas outside 0.020 15.0
45 east side of lab | storage areas inside 0.020 15.0
46 east side of lab | storage areas outside 0.020 15.0
47 west side of lab | wall rear. 3 feet up 0.020 15.0
48 east side of lab | wall rear. 3 feet up 0.020 15.0
49 east side of lab | wall front. 5 feet up 0.020 15.0
50 east side of lab | wall front. 3 feet up 0.020 13.0
51 west side of lab | counter middle 0.020 15.0
52 west side of lab | counter middle 0.020 150
53 west side of lab | counter inside trap 0.020 15.0
54 west side of lab | equipment on counter 0.0:20 15.0
55 west side of lab | counter storage | inside 0.020 15.0

area 0.020 15.0
56 west side of lab | counter storage | outside

area




Radiation
Radiation Reading
Reading uR/brat 1
Swipe Area Location mR/hratl cm meter
57 west side of lab | counter storace | inside 0.020 15.0
area 0.020 15.0
58 west side of lab | counter storage | outside 0.020 15.0
area 0.020 15.0
59 west side of lab | counter ctorace | inside 0.020 15.0
area 0.020 15.0
60 west side of lab | counter storace | outside 0.020 15.0
. area 0.020 15.0
61 west side of lab | counter. hood middle. bottom 0.020 15.0
62 west side of lab | counter. hood nght side
63 west side of lab | counter. hood lett side 0.020 15.0
64 west side ot lab | counter. hood back poruion
63 west side of lab | counter. hood front glass 0.020 15.0
66 west side of lab | counter. hood front grill 0.020 15.0
67 west side of lab | counter. hood sill front of hood 0.020 15.0
68 west side of lab | counter. hood muddle. bottom 0.020 15.0
69 west side of lab | counter. hood right side 0.020 15.0
70 west side of lao | counter. hood left side 0.020 150
71 west side of lab | counter. hood back portion 0.020 15.0
72 west side of lab | counter. hood front glass 0.020 15.0
75 west side of lab | counter. hood front gnll 0.020 153.0
74 west side of lab [ counter. hood stll front of hood 0.020 15.0
75 west side ot lab | counter. hood inside trap 0020 150
76 west side ot lab | counter. hood inside trap 0024 13.0




Radixtion

E Radiation Reading
Reading pR/hrat i

Swipe Area Location ‘ mR/hratl em ; meter

77 west side of lab | storage arca , instae ’ 0020 1as 0
thood | !

78 west side of lab | storage areas { outsi. f 04020 150
thood) ! l’

79 west side of lab | storage areas '! inside i 0020 15.0
thood: | ‘

80 west side of lab | storage areas ! outside ‘ 0020 150
(hood) ! g

81 west side of lab | storage areas tnside f 0020 15.0
1hood | ' !

82 west side of lab | storage areas Julside ; 0020 i15.0
thood) ‘ :

83 west side of lab | storage areas inside ‘ Go2n f 150
theod , A

84 west side of lab | storage areas } outside SRR : 50
thood) j 1O 130

85 cast side of lab | counter ‘ mudd.z , '

86 east side of lab | counter i muddie | 020 ! 150

87 east side of lab | counier  midae ‘ TR ! (S0

88 east side of lab | counter Feguinmen: T ' 'S0

89 eastside of lab | storage areas nsioe (o E )
(counter | ST 150

90 castside of lab | storage areas | ous. e 502 150
(counter 5020 ' )

91 east side or lab | storage areos nsioe bGoe 155
fwounter: N A

92 cast side of lab ! storage areas REISRR TRRE 150
(counrcr 0 159

93 east side of lab | storage areus nsile N TS
(counter: sl H

94 cast side of lab | storage aress culside IEVNS 13
(counter) 0026 E 139

95 cast side ot fab ! hood mid e ~anen P20 ! 150

96 ‘ast side of lab hood ST RNRE VA : 139

97 <ast side of lab , hood SHENRR NS 156G

98 east side of' fadb | noou TION oo o i (<0

99 east side of lab | hoou rent grass 5 39




i Radiation Reading
i Reéading ’ uR/Mhr at ]
. ! . i
Swipe Area | Location | mR/bratl cm | meter
100 east side ot lab | hood tront gr:il 0.020 1a3.0
101 east side of lab | hood sill. front of hood
102 east side of lab | hood trap - ins: e 0020 150
105 east side of lab | hood middle bottom 0.020 1590
104 east side of lab | hood nght side
105 east side of lab | hood left side 0020 15.0
106 eastsid: of lab | hood back poruion
107 east side of lab | hood tront glass 0.020 15y
108 cast side of lab | hood front gnl!
109 east side of lab | hood sill. front of hooc 0.020 1590
110 east side of lab | hood trap - inside
111 east side of lab | storage areas. inside drawner: 0.02) 15.0
hood ! ;
- east side of lat SOldT Areds. ; QUbde Jrawners VRV 134
112 de ot lab . f : 002 20
hood ! §
115 east side ot lab | storage arcas ’ Insider Jravers * RN 130
hoou i :
114 east side of lab | storage areas. | outside drawers | 002 150
hood ' i
115 cast side of lab | storage areas. | insiae drawers ' 00 150
hood l 5
116 east side ot fab | storace areas. L OULSIE drawers 5 Y 130
- ; 30
hood i ‘
- i
117 east side ot lab  § storave areas. 1 inside dravers ! 9020 150
'
houd ! '
118 cast stde ot lab | storeoe sreas ' QuUsIde Jravwers ’ 0l PS
hoou E ,
119 east side of lab | muddle counter | inside tran ; T 130
120 east side ot lab | mud © - counter. ! middic 120
hood ‘ :
121 east side ot lab [ middle counter. I' midd'- ' RN 150
hood } ;
122 east s;de of lab | muddle counter. i middie ‘ 2 180

f

!

hood




Radiation
Radiati_n Reading
Reading rRUhratl
Swipe Area Location mR/hrat 1 cm meter
1253 eas: side of lab [ middle count inside drains and sink 0.020 15.0
sink
124 east side ot lab | middle counter inside drawers 0.020 15.0
storage
125 east side of lab | middle counter | outside drawers 0.020 15.0
storage
TA cast side of lab | middle counter | inside drawers 0.020 15.0
storage
east side of lab | middle counter | outside draaers 0.020 15.0
storage
(28 east side of lab | middle counter inside drawers 0.020 15.0
’ storage
129 cast side of lab | muddle counter | outside drawers 0.020 15.0
storage
150 east side of lab | middle courter | inside drawers 0.020 15.0
storage
151 east side of lub | middle counter | outside drawers 0.020 15.0
storage
132 cast side ot tab | middle counter | front. 3 feet up 0.020 15.0
135 west side ot lab | counter muddie 0.020 15.0
134 west side of lab | counter nuddle 0.020 15.0
133 west side ot [ab | counter middie 0.020 15.0
136 west side ot lab | sink insice sink and drains 0.020 15.0
157 west side of lab | counter storage inside drawers 0.020 15.0
ared
138 west side ot fah . counter storage | vutside drawers 0024 15.0
| area
159 west stde ot lab counter storage inside drawers 0020 12,0
| area
140 west side of lab | counter storace | outside drawers 0020 15.0
larea
14] west side of lab | counter storage | inside drawers 0.020 15.0
ar.a
142 west side of lab | counte, storage | outside drawers 0021 15.0
area
145 west side ot lab | counter storace | inside drawers 0.020 150

| area




Radiation
Radiation Reading
Reading uR/Mhrat 1
Swipe Area Location mR/hrat}l em meter
144 west side ot lab [ counter storage | outside drawers 0.020 15.0
area
145 east side of lab | counter storage | tront 0.020 15.0
area
146 . ‘estside of lab | counter storage | front 0.020 15.0
area
147 west side of lab | vent tinside) room. inside 0.020 15.0
148 west side of lab | shelves inside
149 west side of lab | shelves outside 0.020 15.0
150 east side of lab | shelves inside 0.020 15.0
151 east side of lab | shelves outside 0.020 15.0
| middle of lab tront ot sink tloor 0.020 15.0
153 middle of lab middle counter | front ven: 0.020 15.0
154 east sidc ot lab | lab vent 00 150
155 west side ot lab | lab vent 002u 15.0
156 middle ot lab able front of middle counter ! 0.020 15.0
entrance |

1
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APPENDIX D

PORTABLE RADIATION SURVEY

INSTRUMENTS UTILIZED IN

SCANNING SURVEY




LUDLUM MEASUREMENTS, INC.

501 Oak Sweetwater, Texas 79556
915-235-5494 « Fax 915-235-4672 . 800-622-0828(USA)
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nGENERAL PURPCSE PORTABLE SURVEY METERS

COMMON SPECIFICATIONS -

CONNECTOR: Series "C" .otners avaiianie -
AUDIO: Bt 1~ umimorpn speaker with ON OFF switn (greate than 60 g€ 5: 2 :z27
LINEARITY: Reaaing witmin =10°% of true vaiue witn getecter connectec
CALIBRATION CONTROLS: Access:oie r5m tronr Ctinetrument (orciesty
Drovigas
RESPONSE. “cagie sw iz for FAST 12 sezomas o+ SLOW 22 secsnes
rom 10%. 10 90% of finai rezaimg
RESET: Susnounen 16 zero meter
POWER: 2 22zr 2" celi paneries
OLSSC ™ SedieC COmMPAanmen: '=a: s exte rna’, a-cessipic
BATTERY LIFE: Tyoically 600 hours win alkanne baneries
ibate®y conaitior can be checkeq or mele-
BATTERY DEPENDANCE: Less trar 3<. Change r reacing: 1l hanen, engos -
METER: 2572 4cm arz * mA na'og tyoe
CONSTRUCTION: Cas' a=c oraw~ aiumingm wilr Deige polvurethane anave oa ~
TEMPERATURE RANGE: 5°F -15:C. 10 *22 F30°C
May oe cenifiec 1c” operation rom -40°F .40°C 10 150°F22 C
SIZE: € 318 5emm X 2376 9em W X €572 2om o INCIUGING Nandie
WEIGHT: 3 0¢ * 5ug INCIUAING caneres

: 4 Range General Purpose Surve y Meter

MODEL 3 Survey Meter (typical range 0 - 200 mR hr or 0 - 500,000 cpm)
COMPATIBLE DETECTORS: G-V c-rwyrzepn
METERDIAL: C - 2mR v ¢- 0 3wco~ g7 723"

(Cthers avaranie :

MULTIPLIERS: xZ i Xx* x°I x'7:
HIGH VOLTAGE: Acusiaze o= 220 350 -+
THRESHOLD: 20 ~v = " ~,

m

)

>
1.

NOTE: The 3 range version of the Model 3 s the
Mode: 2 Survey Meter




ALPHMA BETA-GAMMA G-M DETECTORg

MODEL 44-7 ’ MODEL 44-9
End Window G-M Detector Pancake G-M Datector

DEAD TIME: Typcca:v “50 s

CUMPATIBLE INSTRUMENTS: Ge~era o_rnncs o
melers. ratemz2rs ang soz =:

OPERATING VCLTAGE: 900 vo s

CONNECTOR: Seres 2 ornars FIENERE

CONSTRUCTION: Anccizec Aumin =~ ising wm aog - pes

-

steel protecuve screent 5. spen

DEAD TIME: Typicatly 86 us

COMPATIBLE INSTRUMENTS: Cenera ourpese survey
TEle’s. ralemeters. arc scaere

OPERATING VOLTAGE: 900 voc

CONNECTOR: Seres Clothers a.a:apie |

CONSTRUCTION: Aiuminum oczy wan beige polyuretnane
€name! paint ang stainiess steel protective

~ [ ]
§ MODEL 44-7 . . MODEL 44-9
- a
.
INDICATED USE: Ao~z Delz-gamma suney a~csi~ce . INDICATED USE: Alpha. beta-cammsz survey. trsking
countng s DETECTOR: Pancaxe ‘/pe haicce~ quenchec G-M
DETECTOR: Enc wrcow halogen c.emzren O o WINDOW: 17 -0 3 mg cmemzz
WANDOW: : ~ =03 meem mez > WINDOW AREA:
WINDOW AREA: . Active - 15 em:
Active - £ o~ . Ocen - 12 em: )
QOpen - 5¢c~: - EFFICIENCY(Zpi geometry): T,o.cauv *00.. -C 45%,.5:5 MY
EFFICIENCY/(2pi geometry): S-.- T 207 8- v es:vp : 38%-*T¢. 65%.-3p 30 s
SENSITIVITY: Typiczy 2°00 QMmRr Tiozme o SENSITIVITY: Tyoically 3300 cz= ™R - - - Csgam=z
ENERGY RESPONSE: S-erny cecinnae . ENERGY RESPONSE: Energy cenenca~
.
.
[ ]
[ ]
[ ]
[ ]
.
]
TEMPERATURE RANGE: £ ©.15 ¢ 1- 00 < 2 C . screen (76% open |
May be cemec :c ogeraie o 1 ¢ P »  TEMPERATURE RANGE: SF5Cio1227F50°C,

150°F165°C . May te cenreg 1o operate trom -40-F(-40°Ci 1o

SIZE: 1 §".4 6cmiqamerer y 33 - Sl
WEIGHT: * 1.0 Suc

“50°F £3°C
SIZE: * 34 6cmm X2 e e W x - = 37 pemy
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Extremely Fast Response to measure
radiation from leakage. scatte:
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- ?
Pressurized lon Chamber

Survey Meter
Model 450P

exposures and exposure rates.

¢ Dispiay Flash Alarm Feature programmabie
on any range.

¢ Unique Method of Communication for
calibration and use as a remote detector.

* Serves Wide Range of Applications for
NDT, x-ray, accelerator, environmenta;
and others.

* llluminated Analog/Digital Display can be
used in the dark.

* Available with a Dose Equivalent Energy
Response and S! units.*

The Mode! 450P is a hight-weight portable survey meter con-
sisting of a pressurized tonization chamber, microprocessor-
basea with & combinea analog/digital hquid crystal dispiay.
The 450P has the extremaety fast response required to measure
lonizing raaiation from leakage. scatter, beams ang
pinholes. The 450FP has an Hluminated anslog/digrtal LCD
Gisotay. The instrument utilizes an infr wred communicator
for caibration ang aliows the Instrument 10 be used as g
remote detecior. The Mode! 450P has a prograr mapie "flash

6000 COCHRAN ROAD., CLEVELAND, OHIQ) 44

alarm” which causes the dispiay to puisate st a rate of once
Wmmmomrwdmratomsnm
terminal). The ionizaton chamber 13 fitied
of 6 atmosph sres to enhance sensitivity and
€Nergy Independence.

The 450P measures 8Xposure. exposure rate. and can be
used 1o “freeze the Mmaximum exposure rate encountered.
The user can configure eithar integrate or ireeze mode.
*Modet 450P-DE.SI.

(conanued on reverse sae)




300 cc volume arr omization charmoer
pressurized tc € atmospneres

Detector:

Controis: Two push button switches are provicec
on the front su~ace o' the ins'rument
"ON/OFF™ ang "MODE"

Automatic Features:

Auto-ranging ana auto-zerong
Response Time: Analog response time trom 10°, 1o 90

ol reaging for a tuil scaie siep ncrease s

Gependent on operating range
Resoonse ume tor a step increase - radiaton 2xposure
!' rate trom bacxg-ouna

Step increase. Time to reach
background to: $0% of final
value (seconds)

400 uQ - 42

4 mR - 3z

10mR - 43

40mR 43

100 mR.» AN

1Rb 2cC

4 R/h 27

i

i

]

|

! The following tabie snows ume measureq trom 10°5 10 9o,

' ot final vaiue tor a siep increase Or decrease in exgosure
rate sucr that a range cnange gces not occ.:  Tnese

' values are the respcnse imes fc- the var.ous ranges

l

10%-90°,
Response (sec.)

Range

0-500 uR P2 LSV R,

< Mooun

0-5S mR = (5C LS\ h;

C-50 mRA™ (30C uSvn 8
0-500 MR n (5 mSy » * 8
0-5Rr 32 mSv.h: * 8

i Options: Moge 45C-1A Comminicaia Corsists o RS
; 232 seniai pon with 125, taug speratio-

The Mzoe' 45C-1A Communicaror Cconnectea
to the survey meter anc 3 3. —= termna o- 3
computerwith a1erminai program. orowiges the
1olbownng tunctions

t
i
’ Reaa store. canpbration ~oeflicients anc ther
( Gaia fsomthe nternal EEPROM gevice Recaii
| curren: . "orsangdata Moa:ty current caior,
non coetcients.  Enter test moge Crange
‘ function FREEZE orirtegrate or Reaaintema:
! integrate value wnenin FREEZE Cnange unirs
! Conventionai or Si Baug rate 120C Exit ang
' siore current canpraticn coeticierts. ai1splav
unitls arguser notes Cui anc do not moarty
afy caucratonr coemicients or _ser notes

A hqQu.g crystat Anaiog Dgitar aispiay 1s pro-

{ Oispiay:
: vigeq

Ansiog display:
’OOMmbarqraonzsmcsccmn
ong. Bar graph 13 anioed into 5 major
S8gMents. sach ladeied win te 4ppro-
mwbrmorangoofm..nsw-
Mment

Oigrtal dispiay:
212 awasuayn'oﬂomt’yam
camzuod-gndoponcmgonﬂuopom-
NG range of the nstrument. The unas of
Measurement are NAicated on the &g
play at at tmes. Drgits 27e 1/4 inch
(G.Anp)nm. “Low Battery” and “Freeze"

Messages. ndicatng the Oop2ratng con-
drbon of the nstrument, are aiso proviced
ON the chspiay.

Batteries- Two 9 voit trangistor banenes

Battery Lite: 200 hours conunuousty on new battenes

To conbnue niegraton. battenes may be

changed one at a ume pernmtng the

nstrument 10 remain operational.
Warm-Up Time:

Lcsslhantwommes'ormnmm-

uon when the nstrument 'S 1N eQuiibnum

with amtwent temperature

Environmentai Effects

Temp. range: -20°C 10 «50°C

Humudity range:
0 10 100%. instrument s gesigned to be
mosture-proo’

Geotropism: negngidie

Otmensions: 41nches (10cm) wige & ncnes (2Ccrm
long. 6 incnes (15cm ngn

Weight: 2b 6cz 15 1]

Energy Response:
"ONirogen gamra rays ave 110% to
120% of inacatea feagings as geter- !
mineg at the University ot { owelt

Fhone 216 - 248-9300 « Fax216.- 248-9301




-

Model 450P Pressurized lon Chamber Survey Meter EE———
: Y L ViCT S =]

¢ Extremely fast response to measure radistion from

igio o 400KEQS, SCatter Deams, and pinholes

* High sens .vity micro-R measurements of expo-
Sures and sxposurs rates

¢ Dispiay tiash slarm, programmabie on any range

¢ Unique method of communication for calibration
and use as a remote detector

¢ Serves wide range of applications for NDT. X-ray.
acceierator. environmental and others

¢ Uluminated display can be used in the dark

¢ Avasilable with a dose equivaient energy response
and Sl units *

Introduction:

The Modet 450P is an innovative ragiator survey instry-
ment. It 1S based on the proven charactenstcs of the ion
chamber raciation cetector marneg 15 the latest CMOS
ITUCIOProCessor tecnnoiogy and iquid crystai displays
Theonly controts present on the basic nstrument are an ON.
OFF button ana a MODE button No otner controts are
Necessary because the instrument is both auto-ranging ang
8Uto-zerong.

The arsplay 1s umique offenng both a 100 element anaiog
dargraph that s fully labeied with scase agts anga 2 1.2
dignt digital aispiay that also Erovices the croper units of
measurement. The bar grapn is provided with a taster ime
Constant than the digital display maxing the instrumerit icaa:
for surveys.

* Mode! 450P-DE-S!

1orm a caubrabon of the instrument. cnange berween the
'ntegrate aisplay mode or the FREEZE de<. av moge. or
change units (Engusn-Si)

The IR Communicator ais~ allows the use of the Mode! 4507
as a remote getector

To guara against battery-reiated instrument taiure a “Low
Banerv conaion 1s noicatec COﬂtmuOuSly on tre tace o
Ine aispiay when a battery cnange s requirea

Specttications

Radiation Detected:
Beta above 1 Mev. gamma anag X-rays
above 25 keV

Operating Ranges:
0-500 uRM or 0-5 uSwh
0-5 mR/M or 0-50 uSv/n
0-50 mRM or 0-500 uSv/h
0-500 mAM or 0-5 mSvh
0-5A/M or 0-50 mSvh

Accuracy: Withun 10%, of feaang between 10°, ang
100% of tull scale indication onanyrange
exciusive of response Calpra-
bon source s 137Cs.




SPECIFICATIONS:

Radiation Types Detected: Beta above ! MeV. gamma and
X-rays above 25 keV.

Operating Ranges:

0-500 uR/n or 0-5 uSv/h

0-5 mR/h or 0-50 uSv/h

0-S0 mR/h or 0-500 uSv/h

0-500 mR/h or 0-5 mSv/h

0-5 R/h or 0-50 mSy/n
Accuracy: Within 10% of reading between 10% and 100%
dmmmmmwrmmamw
response. source i3 '¥Cs.

’ Dmaooecvolumuioniuuoncmmb« pressurized
0 8 stmospheres.

MMmezmmumtovmmumauon
when the 18 in eQuikibAum with amtent
temperature

Energy Responss: See curve. **N data taken at the Unrver

of Lowesd. - ‘ i
‘A”n.ﬂalmM *¥Cs and 38 keV - within 10% througn
Response Time: Anaiog response :ime from 10% to 90% ot
reading for s full scale step increase i1s dependent on oper-

" sting range.
Response ume for a step increase in radiation exposure rate

from background: Time to resch
E Shep incresee, 90% of finsl
background to: vaiue (seconds)
400 uR/h 48
4 mR/h 33
10 mR/n 43
40 mP’n 45
100 mR/h 18
400 mR/h 27
18/n 2.0
4 R/h 2.

The following table shows time measured from 10% to 90%
of tinal vatue for a step increase or decrease in exposure
fate such that a range change does not occur. These values
8re the response umes tor the various ranges.

Range 10%-90%
Range Response (3ec.)
0-500 uR/h (S uSv/h) 5
0-8 mR/h (50 uSv/h) 2
0-50 mR/h (500 uSv/h) 18
0-500 mR/h (5 mSv/h) 18
0-8 R/h (50 mSv/h) 18

Dimensions: 4° (10 cm) wide x 8° (20 cm) long x 6° (15 cm)
high
Weight: 1 1bx. 14 0z. (0.85 kg)

Optien: Model 450-1A Communicator: Consists of RS232
serisl port 1200 bauc operation. The Modet 450-1A
Communicator, connected to the survey meter and a aumb
terminal or computer with terminal emulation program.
provides the following functions:
. Read stored calibration coefficients and other gata from
o the internal EEPROM device:
= Recall current tactors and data;
“:: Moty current calibration coefficients:
" Enter test mode:
Change tunction: FREEZE., Integrate. or Read interna
: integrate vaiue when in FREEZE.
Change units: Conventionat or Si:
Baud rate: 1200;
Exit and store current ca bration coetficients. display
‘ units. and user notes;
... Quit, and do not moaity any calbration coetficients. or
U user notes.

mmmrmmnmmm

uupm'ommuruquuruquu’lmp—ml |
. W W W =

Exposure Rete: <5 second response 0-500 uR/h, upper
ranges even faster.

* nin
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APPENDIX E

RADIOLOGICAL ASSESSMENT

SWIPE SAMPLE ANALYSIS



The tollowing instrument surveyvs were taken in these designated laborarories located in

John Wesley Powell Building:
* Laboratery 3D231]

* Laboratorv 3D239




REPORT OF SAMPLE ANAL ¥YSIS

Rev10
for: Ray Safe Associates Date: August 21 199
loh: Wipe SamplestH P. Survev) By: 8/16/9¢
Sample Type:Gross Gamma
Sampie Date: July 28, 1995
» .
Counter Detector ] Counting Parameters:
Packard Pnas | Nal Gross Gamma
Background Dasa:
". ___Background Cts Ct Time im» Background CPM % Emror
456.00 500 912 9.18% .
Efficiency Daza:
e | Isotope Jross Counts  Tume (my DPM Effaencvis Py o, Error |
I-129 18482 1 31080 9.1, 10.00°
MDA Calculation: [__MDACP\) MDA (DP\) MDA (L1 |
05 3s 1.56E-0<
f*m Note' A zero reading for DP\{ Or uCt values mdicates oniv thyt the sampie actaviry Was less than the MDA
Sequence Sampie ross Ct DPM «Ci " &,ﬂ
Number ID Counis Tunem: aA9S C L
: 1 Lab 3D231 -5 H3 p] 0 0 00E~00 0
2 o-10 3 b) ] 000E+00 0
a 11-12 350 s 0 0 00E~00 0
4 13-17 37 S 0 0.00E+00 0
s 18-25 oy N 0 0 00E-00 G
o 24-30 48 < J 000E~+00 0
- 31-30 <00 . 0 0 00E~00 0
8 3741 32 s 0 0 00E+00 0
Q 42-44 {02 N 0 0 00E-0C ¢
10 45-40 38" s 0 0 00E+00 G
11 $0-$4 332 S 0 0 00E-00 2
2 55-61 Lo ) 0 0 00E-00 0
i3 02-00 458 S 0 0 00E+00 Q0
14 07-09 RN < 0 0 00E-0g 0
15 "0-"4 <s° 3 0 0 00E-0y 3
1o 7879 474 S 0 0 00E+30 G
| 80-84 159 s ] 0 90E+00 3
18 85-80 35 s 0 0 0CE+00 9]
19 9Q-92 184 S 0 0 00E-00 2
20 93-07 2 N 0 0 00E+GO 3
2 98-101 150 s D) 0 00E-00 2
2 102-10° e s 0 0 00E~00 2
3 108-112 405 S 0 0 00E-0C 3
24 113115 153 s 9 2 00E -2 N



Rapert Dass: 221796

L3 Comater Duts Roducsion Program - £31 (LS 1°01) Sampie Dan: 81679
Instarment Dmta: Secoman L5170
Wndww- Wids Wndow (User No 1)
Bexhigromnd Data: Big Coumt Tume % Erver
N mal @INCL)
23 1 40 8™
MDA Deata: ‘l
MDA (CPM) pe ] MDA (DPM) 42
S, Data: N&-Ammhmmummuhqhmnku-hmA
Seq Count Esrvor
No Sample ID Tiume (mun) SCR CPM Efficiency F DPM 99% CL)
] Ray Sate Assoc. Lab 3D32) i U194 36 58 0%, 10v ] U oUts
2 2 1 0200 Jo IR 260 100 [} 0 00%
3 3 ! 2" 9 ST 7430, 100 0 0 00%
4 4 1 0087 23 66 6052 100 [ 0 00"
s b) i 0182 33 59 589 100 0 0.00%
é 6 1 0108 B 65.27¢6% 100 0 0.00%%
? h 1 J30s 23 59 330" 100 0 000~
3 3 H V136 22 6L.986% 100 V] 0 00
9 9 i o138 29 62839 100 Q9 0.00%
10 10 t 0167 Jjo 60 697 100 [} 0.00%
11 11 1 0226 31 56.340% 100 0 0.00%
12 12 1 0292 23 51.466% 100 Q 0 00%s
13 13 ! 0200 2 18.260% 1 vo 0 C 00"
14 14 i 0143 3 62,489y 1 vo 0 0 00%
13 14 1 019 31 18.703% 100 0 0.00%
16 16 1 (23 29 15.232%, 100 1] 0.00%
17 i 1 017s 23 60.180% 100 ] 0.00%
'3 13 3 g2lls b 37 226% 1o 1] 0 0U*s
19 19 I U103 29 65423, 100 0 000",
20 pi} ! 0 200 pa} £8.260% 1 00 V] 000"
2 21 ! 0118 3 64 611% 1YV o] 0 00*s
22 22 i 3100 0 63 643% ] V] 0 00"
h3 ) 3 1 30%0 NY 69 318 Loy 0 0.00™
24 pe ) t ) OL3 23 69 334%, 1 \] 00Uy
24 28 : [V T 29 60 328 100 0 O Uy
2 26 1 v lo° 28 65 128% HLY] 0 0 00%
> hag 1 0100 20 65 643% 100 [} 0 V0%
M ] s ! 0192 26 18 831% 1 00 v G 00
29 29 t U261 23 33 735% 100 [\ 0 00
Jo 30 1 U143 3 62 469, ] 0 0 00™
31 31 | ule” 0 60.69 7™ 100 [\] 0 00
3 12 i [Vl I 29 60 328%, oo Y] U 00%
313 13 1 u1ijo 23 63330 100 U U 00%
14 33 1 Jul® b TO98% 100 U U 00"
38 3¢ : J 69 9 67 934%, 100 ) U 00
16 36 1 ulos ;" 85 034% 100 u 0 0™
b 3= 1 v219 32 56 83™= 1 00 ) 0 00™
18 38 i 0083 36 66. 900" L og A] 0 00"
39 39 1 010 28 64 163% 100 U 0.00%
40 L0 1 v 182 22 19 1392 100 V] U 0U™y
41 41 1 0049 2 69 "U™, 100 0 1) 00%
42 12 ! 0250 10 456™, 100 g 0 00"
4} 3] 1 U3y 32 45 336% Lo 1] G O™
44 “ ! g 194 36 52703 P00 U 0 00"
49 B ! Q128 32 63 Y99y 1o [V} 0 00"
16 6 1 022 - 36 6338, 100 0 0 ous;
4= 3" 1 U143 1?2 62 469 00 4 U 00%
13 13 { 3a9” 3t 53 3 ™, Lo ) U U0
19 19 1 v:iT2 29 ) 3128, 100 v 0 00
W fu 1 0iss R 19 368 100 U Ot




Repart Dase-

V2196

UC"D-MM_-E.V LS 1~01) Sampie Date: V16/9%6
lastwrment Daca: Secoman [ ;7.
Wisdow Wide Wiadow (User No 1)
Backgroend Data: Big  Coust Tume % Error
CPN Loma)
23 [ 40 8™y
MDA Data:
MDA (CPAD 29 MDA (DPM)- 42
Deta: M:Amnmﬁrbmﬂmmmhblqhmw-huhhmA
,'% Count Error
No. Sammple D Time (mu0)  SCR CPM Efficisacy CF DPM (9% CL)
1 Ray Sate Assoc. Lab 3DJ32) ! 0.160 23 61.214% 1.00 1] 0.00"
2 52 1 0200 3o 38.260% 1.00 0 0 00
3 3 1 0038 26 70.224% 100 0 0.00%
4 h} 1 0289 26 53.164% 1.00 0 0 00%
b 5 ! 015 32 61.309% 100 0 0.00%
6 36 1 016" 3o 60.697 1.00 0 0.00%
b L 1 o182 33 59.589% 1.00 [} 0 Ouny
] 3 1 o iz 17.4480% 1.00 0 0.00%
9 9 t 017 23 60.180% 1.00 0 000%
10 60 1 009} 3 66.310% 100 4] 0.00%
11 61 1 g.107 pt | 65.123% 1.00 [} 0.00%
12 62 1 0222 36 16.63%% 1.00 0 0.00%
13 63 1 0292 28 51.466% 1.00 0 0.00%
14 64 1 0 200 3 58 260% 100 0 0.00%
13 68 1 0143 28 62.469% 1.00 0 0.00%
16 66 1 017 23 60.180% 1.00 v 0.00%
| d 6~ 1 0194 36 58.703% 1.00 1} 0 00%s
13 6% 1 aus” 23 66.603%4 100 0 0.00%
19 69 1 0143 33 62.469% 100 0 0.00%
20 =y 1 0122 1 64.020°, 100 0 000%
21 "1 ! 0200 30 18.260% 100 0 0 00%,
a9 -2 1 018 24 13 136% 100 v 000
23 73 i 0161 31 6l 1407, 1.00 9 0 00",
2 ! R uiT. 29 60 328% 100 ] 0.00%s
2 b H 0222 16 36.635% v "] 0 00
26 =6 B uuso 20 69 338 100 [ 0 U0y
[X] - 1 0139 36 62.76%% 1.00 0 00Uy
> -2 1 0028 36 T0.962% 100 ] 0.00%
29 -9 ! 0 083 34 66 531% 100 1] 0 OUme
I 80 1 0182 13 49 189%, 100 0 0.00%
11 st 1 0t p 19 811 1.00 [ ('R0 Y
32 3 1 V176 34 60.012=, 100 0 0 00
11 83 ! 0 061 33 68 f21w, 1 [i] 0 00"
14 33 1 0138 3= 61 V60", 1t v U 004
38 8¢ H 017 3 60 402%, 100 ] U 00%
16 86 1 1094 EN 66 033%, ] 0 000
3" 3~ i vllt hd 64 833% [0 1] 0 0.00%
1 1) 1 0268 34 53 460%, tuo 0 U 00%
39 39 l 0217 23 $700%% 1w 0 [LRT 1
£ % 1 v10° 2 65 128% 1o ¢ 0 00%
FT N ! 010" 28 63 128% 100 0 O 00%
42 92 l 0119 36 62.765%, oo 1] 0.00%
43 93 1 U uso 28 67 1220, 1 00 V] J 00%
44 4 1 0176 34 60 032% 100 0 9.00%
48 9t H 0172 29 6V J28%, 100 0 U 00y
46 96 H 0194 36 18 703, t.00 0 U 00"
4" 2" ! 01219 32 5685, 100 0 0 00
38 28 : Vo9~ 31 63 867, 1 0u 0 00
319 99 1 U200 H 18.260m 1 0u 0 U 00"
0 tov H 021y 32 6.857T i 00 U 0 OU%




Repert Date: 821796

lJCmD—-anp—-ﬂl Ls 1701) Sampic Dase: 3'16/96
Insterment Data: Bectman -, 75;
Window* Wide Window (U'ser No 1)
Backgreund Data: Bkg Coms Time 4 Emror
CPM
23 1 40 375
MDA Data:
MDA (CPM): 23 MDA (DPAD: 41
Duta; Nm:AququPMWMcmdthlqhmnlmhhlb&
, Seq Coung Esvor
No Sample ID Time imn)  SCR CPM Efficiency CF DPM (9% CL)
. 1 Ray Safs Assoc. Lab 3D321 1 0178 40 60.106% 100 [)] 0.00%
2 102 1 0103 29 65.423% 1.00 0 0.00%
3 103 1 0114 38 6l 611°, 1.00 0 0.00%
4 104 1 o128 39 63,577y 1.00 1] 0.00%
bl HM 1 0.200 28 38.260% 1.00 [} 0.00%
6 106 1 0063 31 68.230% 1.00 0 0 00%
- 107 1 0.212 33 37.37%% 1.00 0 0.00%
3 108 1 0.10" 23 65.118% 1.00 1} 0.0~
9 109 ! 0233 30 $5.823% 1.00 0 0.00%
10 110 1 0118 34 64.316% 1.00 1] 0.00%
[ ¥ 111 ! 012 40 63.7990 1.00 0 0.00%,
12 112 1 0194 36 58.703% 100 0 0.00%
13 113 i v 0sY 20 69.338%, 1.00 Q 0.U0%
14 114 1 0094 32 56.088% oo 0 0.00*,
18 115 1 0 346 26 17 478% 1.00 [V 0.00%

I o S 2 i 50




REPORT OF SAMPLE ANALYSIS
Rev 1 0
_ Ray Safe Associates Date: Angust 21, 19ve
© Wipe SampiexH P Survey) By: ELwW
Type:Gross Gamma
Sampie Date: August 16, 1996
Counter Detector Counting Paracasters:
Nal Gross Gemma
Ct Time (m) Background CPM * Error
500 91 20 9.18%
uross Counts — Time im) DPM Efficencv 4Py o Errorj
18482 1 31080 59.17% 10.00%
MDA (CPM) MDA (DPM; MDA (vCiy ]
2050 3s 1.36E-05
'Data: Note'AzeomdmnforDP\loruuva}uesmdmzesonivdmmesamplemmkssmme\4DA
Gross Ct DPyM »Ci % Enor
Counts Tmme (m» A C L,
Lab3D239 {.0 67 s 0 0.00E~G ]
713 15° b 0 00r=+00 0
14-20 Lo s 0 0 00E-00 ]
2128 0 S 0 0.00E+00 J
26-30 5 h 0 0 00E~0G 0
31-35 W~ b 0 0 00E-00 )
36-39 154 ] 0 0 00E~+00 0
40-44 0 < 0 0.00E-00 0
35.49 450 b Q 0 00E~0G Q
50-53 458 5 0 0 00E+00 0
54.58 458 < 0 0 00E~5 0
5961 150 S 0 0 00E~00 ¢
62-68 doo s 0 000E+00 0
09-71 451 S 0 0 00E~+Q0 0
72-76 dod s ) 0 00E+00 ]
-0 47 s 0 0 00E~+00 0
80-84 HS 5 v 0 00E+-00 2
95-89 453 < 0 0 00E+00 0
90-93 43° S 0 0 00E+00 0
94.9% 00 N 0 00E~(0 0
99.100 d03 S 2 G 00E~-00 2
101-105 W § 9J 0 00E~00 0
106-111 448 b J 0 00E-00 0
¢ 112-11e 3 s 0 3 00E~0G 0
.28 17121 438 s 0 0 0OE~00 5




REPORT OF SAMPLE ANALYSIS
Revio0
Ray Safe Assocates Dage: August 21, 1996
Wipe Samples(H.P. Survey) By: ELW
Type:Gross Gamma
Samgple Date: August 16, 199
[ Counter Detecior | Counting Farasssters:
Packard Pnas | Nal Gross Gamma
Background Deta;
{____Background Cts Ct Tune tm) Background CPM %Emor |
456.00 500 9120 9.18%
Efficiency Data:
[ Isotope Gross Counts  Tume im) DPM Efbaency (4 Py *4 Estor |
I-129 18482 1 31080 917% 1000
Calculation: [__MDA (CPM) MDA (DPM) MDA (uCn |
0% 35 I SoE-05
Dasa: Note: A zero reading for DPM! or uls values mdicates only that the 3TVt Was less than the MDA
Ur0oss Ct DPM uCi *e Error
ID Counts Tune tm: atoss, CL
i Lab3D230 [22.127 ol s 0 0 00E+00 0
2 128-132 ol b 0 0 00E+Q0 0
3 133-130 ol < 0 0 00E~0G 0
4 137-141 452 s 0 0.00E+0G 0
s 142-1d0 152 s 0 0 00E+00 a
] 147151 H3 s 0 0 00E-00 2]
- 152-15% 0 s Q Q 00E-00 0




Rapart Dene- [ 237, 9
uc--n—l——u.h-._.w s 17e1) Sampis Dam: Ve
Instarment Data; Secbran .5 17.
Wimdow Wide Wiaddow (User No | )
Backgromnd Data: Big  Cowst Tums % Ervor
CPN {man)
23 1 40.8™
MDA Data:
MDA (CPM)- 23 MDA (DPM): 41
Dets: Nowe Amnﬁnﬁrb?\lmmmh&-‘ommk—-hm
Seq Cous Esror
No. Sample [D Time (sun)  SCR CPM Efficioncy CF DM (9™ CL)
1 Ray Safe Assoc LsbiD23y 1 0.067 30 68.082% 1.00 0 0.00%
2 2 1 oimn 29 60.328% 1.00 0 0.00%
3] 3 1 0093 2 66.014% 100 0 0.00%
3 4 1 0111 36 64 833% 1.00 [] 0.00%
b 3 1 o0 23 35.306% 100 0 0 00%
6 [ 1 0.143 13 62469% 1.00 ] 0.00%
7 ? t 0.188 27 £9.368% 100 0 0.00%
3 1 0.083 u 66.900% 1.00 0 0 00"
9 9 1 0.256 13 34.124% 1o 0 0 00%
10 10 1 0.200 33 18.260% 100 [ 0.00%
11 1 1 0250 24 34.56™ 100 '] 0.00%
12 12 1 021~ 23 37.005% 100 0 0.00%
13 i3 1 02313 a3 55.823% 1.00 0 Q.00
14 14 1 0138 29 62839% 1.00 0 0 00%
15 15 1 1} o 29 60.328% 100 0 Q0 "™
16 16 ! 017y 28 59.811% 100 Q 0 00
g 17 1 0123 24 63.799% 1.00 [*] 3 00%
13 13 t 0143 pe 61469% 1.00 [ 0.00%
19 19 1 0148 b4 62.100% 1.00 ] 0.00%
2 2 1 0.206 34 3781 ™ 1.00 0 0.00"
21 21 1 03os 26 50.284% 1.00 ¢ 0 00*s
hod 2 1 7154 39 61.65™% 1.00 1} 3 00%
b4 ] 23 i 292 24 51.466% 1 00 4] U 00
28 2 1 01954 )] 58 703% {uo [} 0 00%y
2¢ 2 ! 0133 9 62839 1.00 1] 0 00%s
26 2 i ol3s 2 62839 tvo 0 0 00%
had M ! 0129 31 63.503% 1.00 0 3.00%
pd 2 ! 0.167 24 60.69™ t 00 Q 0 00"
29 2 i 0200 28 I8 260% 1.00 Q 0 00%
0 30 1 0148 hd 62.100% 1 uvo 0 0 00%
1 31 1 0143 2 62.469% 100 0 0.00™
32 3 1 034 37 49 101% 100 s 0 00
33 33 ! 0273 22 $2.869 t 00 0 0 00
34 34 ! 9097 31 55.86™ 1 00 ] 0 00%
I 3 1 0128 3 63799, : 0 0.00%
36 36 1 0162 3* 61 066% 1 U0 0 0 00"
37 i § 0207 29 $7 Ta3N 100 0 000%™
s 33 1 0167 30 60 69 ™ 190 0 0 00%
39 19 1 0178 40 60 106™ 1 00 0 Q00
40 40 1 0290 31 1 614% 1 00 0 Q00%
$i 4! ! 0042 24 69 925% i 00 0 J 00%
42 N 1 0160 25 61 214% 190 0] Q 0 00"
43 43 1 0128 32 63 799% 1 oo 0 U 00%
44 “ ! ot6l 31 61.140% 1 00 Q J 00%
38 43 1 o1t 16 64.833% 100 o] 0 00
36 46 ! olss 32 59 1460 {00 0 0 00%
4 47 1 0143 33 62 469 100 \] 0 00,
1 18 l 0148 : 62 100%, 1 uo J 3 00%.
19 19 ! J 161 31 51 140 i 00 3 0 00
< 0 1 02¢8 n 39T 100 h} 0 20%




Repert Date: 8.21/96
UC-.M‘M-MV—-EJI (LS 1701) Sampis Dats: 316/96
Insterwment Deta: Secowman 5., 70!
Wadow* Wide Wiadow (User No |}
Beshgromnd Data: Bkg  Count Time % Ervor
N (ua) :
23 1 40.87%
, MDA Datax
MDA (CPM) 23 MDA (DPM): 42
Dats: M:Ammhmm.wm-wyuummwnuum
Seq Count Error
- Ne Sample D Tume (mua) SCR CPM CF DPM (99 CL)
1 1 1 0107 8 65.128%  Loo e 0.00%
b3 52 { 0.15% 32 61.509% 1.00 (1] 0.00%
3 43 1 ¢231 26 35.971% 100 0 0 00%
4 54 1 0.23S 4 55.675% 100 0 0.00%
5 ss 0167 30 60.69 ¢ 1.00 0 0.00%
[ 6 . 0182 - 59.589% 1.00 1] 0.00%
- «- 1 0.240 2 55.306% 100 0 0.00%
[} ‘s I oImn 38 60.402% 1.00 [} 0.00%
4 9 I 0088 34 66.331% 1.00 1] 0.00%
{1 60 1 0152 23 61.803% 1.00 0 0.00%
11 61 1 0.097 3l 63.06M 100 0 0 00%
12 62 ! 0.08) 24 66.900% 1.00 [1] 0.00%
13 63 | 0.065 31 63.230% 100 1] 0.00%
14 o 1 ¢176 34 560.032% 100 [} 0.00%
18 (] 1 0154 39 61.65™% 100 0 0.00%
16 66 i 0.162 17 61.066% 1.00 0 J.00%
1" 6" 1 u13s 29 62.539% 1.00 0 0.00%
18 68 t 0136 22 62 986% 1.00 0 0.00%
19 29 1 0172 29 60.328% 1.00 0 0 00%
20 b} ! 0230 U Jese™ 1.00 0 0 00%
N b 1 0178 U 59.883% 100 0 0.00%
b o2 i 0121 33 64 094% 100 0 0 00%
23 ~3 1 0118 26 64 537 100 0 0 00%
% "4 ! Q147 34 62.174% 100 0 U 00%
24 b | 1 0192 i3 61.80%% 1 00 0 0 00%
- 6 1 2114 38 64.611% 190 0 0.00%
:= - 1 0167 36 60.697™% 100 9 000%
8 k| 1 0161 31 61.140% 100 0 0.00%
9 -9 1 0 200 30 18.260% 100 0 0.00%
10 80 { a1l9 36 62.765% 100 0 0.00%
1 1] 1 0321 hl 49 34% 1 00 0 0.00%
32 82 H " 2% “4 54 36™ t 00 0 0.00%
83 ! Q136 22 62.986% 1 00 0 0 00%%
o i Ul1sa 26 61.657 100 0 000
18 31 ! 0 083 34 66.531% 1 00 0 0.00%
i 36 : 0167 jo 60 697 100 0 000"
I [} 1 017 14 60 032% 1 00 0 0 00%s
I8 s ! 0219 32 56 837 1ou 0 0 00%
1 89 1 o1 1s 60.402% 1 00 0 0 00%
0 90 i v 091 22 66 310% ! 00 0 0 00%
4 91 1 0097 3 65 86™% 1.v0 0 0.00%
4> 32 H gls” 11} 61 436% 1 00 0 0 00™
) 93 1 007 24 67 36%% 1 00 0 U 00%
rYy 94 i 018t pd 12278 100 0 0 0™
3¢ e I J1v6 32 50 037% 100 0 000%
. e ! 0 296 14 91170 100 0 0 00%
R 9 1 U313 i 48430 1 00 0 0 00™
P 0 1 0143 30 62 469 i 00 0 30,
9 ; 9139 M ] 62 T61% 100 u U 00y
0 .0 1 916l 16 LYRTT .S L 00 0 00U




Repert Date: 8/21/96

LS Cy Dwts Roducsl Pregram - £57 (LS 1701) Samapiée Dase: V1696
Inmerment Duta: Becwan L; {70/
W inderw- Wide Window (User No 1)
Bachpoand Dats: Bkg Cousst Tmne  * Esvor
N ma  emcl)
23 1 40.87%
MDA Data:
MDA (CPM) 23 MDA (DPM) 42
Data: Nw-Amemevamedyhhqhmmkuhhle
Seq Coumt Error
No. Sampie [D Time (qun)  3CR CPM Efficiency CF DPNM (99 CL)
] Ray Sats Aasoc. 101 t 0.161 3 61.140% 1.00 0 0.00%
2 102 1 0158 19 61.362% 1.00 0 0.00%
3 103 1 0.3 23 49.324% 1.00 0 0.00%
3 104 1 0136 22 62.986% 1.00 0 0.00%
s 105 1 0183 32 39.146% 1.00 0 0.00%
6 106 1 0232 7 56.635% 1.00 0 0.00%
Y [{ed } 0129 3 63.503% 1.00 0 0.00%
3 108 1 0.038 26 70.224% 1.00 0 0.00%
9 109 1 0132 i 63.282% 1.00 0 0.00%
10 110 1 0138 29 62.839% 1.00 [} 0.00%
1 i 1 0120 28 04.168% 1.00 0 0.00%
12 112 1 0113 26 64.93™, 1.00 0 0.00%
13 113 1 0108 37 63.054% 1.00 0 0.00%
14 114 1 0132 38 63.282% 1.00 1] 0.00%
13 IS 1 01158 26 04.537, 1.00 0 0 00%
16 116 1 0.121 33 64.094%, 1.00 0 0.00%
17 1T 1 0121 13 64.094% 1.00 0 0.00%
13 il8 1 0100 30 65.645% 1.00 0 0.00%
19 119 1 0.160 23 61.214% 1.00 0 0 00%
2 120 1 0178 43 39.885% 1.00 0 000%™
21 121 ! 0.100 30 65.643% 1.00 (V] 0.00%
a2 t22 ! U136 22 62.986% 100 0 0.00%
2 123 1 01387 pa 4 46.666% 1.00 0 000,
24 124 1 v1s2 i3 61.805% 1.00 0 0 00m,
2 12 ! 0219 32 36.85 ™ ! 0 U 00%4
2 126 ! 0.080 23 67.122% 100 0 0.00%
27 127 1 0161 31 61.140% 100 1] 0.00
2 128 ! 0103 29 65423% 100 0 0.00%
29 129 1 a1 6 IB851% I 0o 0 0 00%
30 130 i 0091 22 66 310% 100 p] 0.00%
31 131 1 0074 27 67.565% 100 D] 0.00%
32 132 1 0098 2 65 T9I% 1 00 1] 0.00%
33 133 i 0194 31 58.703% 1.00 g 0 00%
34 134 l 0138 29 62.839%, 1 00 0 0.00%
38 13 1 0120 28 64.168% 100 Y] 0 00%
36 136 ! 0147 34 62.174% 1.00 0 0 00%
3 13- 1 0133 30 63.208% 1.0y 0 0 U0%
38 (81 ] : 0143 28 62.369% 100 0 0.00%,
39 119 . 0273 2 52.869% 1 00 [t} 0 00%
30 140 . U 100 3o 58.260% 100 Q 0.00%
41 141 i 0067 3o 683.082%, 1 00 0 0.00%
42 142 ! 0167 13 60.697, ! 0 0.00%
43 143 i Ul2s 12 63 TPy 1 00 0 0 00%
" 144 1 9128 32 63.799% 100 0 0 00%
45 14¢ 1 v i90 M 8 999%4 100 3] 7 00™
16 146 ! g139 J6 62.765% 100 0 0.00%
447 1 1 0190 21 8.999% 100 1] U 00
43 148 H 0 83 16 66 900"y 1 2o n P 0%
19 149 1 RN p o4 331% L0 U . 00%
W@ 130 1 J 194 i6 $8.703% Y ] 20



Wisdow W.ide Window (User No. 1)
Backgremnd Deta: Bkg  CoumTine  Ervor
CPN (ma) (9™MCL)
23 1 40.8™
MDA Deta:
MDA (CPM) 23 MDA (DPM) 37
Deta:  Note: A zero reart forDPMvdmumouyuuaqumw-k-hhmA
Seq Coumt Ervor
No. Sample ID Time (nun) SCR CPM Efficisncy CP DIPM {95% CL)
] Ray Sate Assoc. 14} i 0.042 4 69.928% 1.00 0 0.00%
2 152 t 0.111 27 64.833% 1.00 0 0.00%
3 153 1 0033 30 70.593% 1.00 0 0.00%
4 154 ! 0097 ]l 63 367™% 1.00 0 0 00%
s 188 1 0.094 kP 66.088% 1.00 (] 0.00%
6 156 1 0027 37 71.036% 1.00 0 0.00%
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GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT
PRIOR TO RELEASE FOR UNRESTRICTED USE
OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE,
OR SPECIAL NUCLEAR MATERIAL

U.S. Nuclear Regulatory Commission
Division of Fuel Cycle, Medical, Academic,

and Commercial Use Safety
Washington, DC 20555

April 1993




The instructions in this guide, in conjunction with Table 1, specify the
radionuclides and radiation exposure rate limits which should be used in
decontamination and survey of surfaces or premises and equipment prior to

apply o premises, equipment, or scrap containing induced radioactivity for
which the radiological considerations pertinent to their use may be
different. The release of such facilitiaoritcmsﬁ'omregmnoryconm! is
considered on a case-by-case basis.

1.

The licensee shall make a reasonable effort to eliminate residual
contamination.

Radioactivity on equipment or surfaces shall not be covered by paint,
plating, or other covering material unless contamination levels, as
determined by a survey and documented, are below the limits specified in
Table 1 prior to the application of the covering. A reasonable effort
must be made to minimize the contamination prior (0 use of any covering.

The radioactivity oa the interior surfaces of pipes, drain lines, or

ductwork shall be determined by making measurements at all traps, and
other appropriate access points, provided that coatamination at these
locations is likely o be representative of contamination on the interior

of the pipes, drain liges, or ductwork. Surfaces of premises, equipment,

or scrap which are likely to be contaminated but are of such size,
construction, or location as to make the surface inaccessible f. . purposes

of measurement shall be presumed to be contaminated in excess of the limits.

Upon request, the Commission may authorize a licensee to relinquish
possession or control of premises, equipment, or scrap having surfaces
oontaminatedwimmtcﬁalsinexccssofthcﬁxnitsspeciﬁed. This may
include, but would not be limited to, special circumstances such as razing
of buildings, transfer of premises to another organization continuing work
with radicactive materials, or coaversion of facilities o a long-term
storage or standby status. Such requests must:

a. Provide detailed, specific information describing the premises,
equipment or scrap, radiocactive contaminants, and the nature, extent
and degree of residual surface contamination.

b. Provide a detailed health and safety analysis which reflects that the
residual amounts of materials oo surface areas, together with other
coasiderations such as prospective use of the premises, equipment,
Or scrap, are unlikely to result in an unreasonable risk to the health
and safety of the public.




e

Pﬁortoxdaxofprcmisesforunmuiaedux,thelicmxe:hzll
mk:ammprdm;ivendiaﬁmmeywhichesablishumnmamimﬁmis
within the limits specified in Table 1. A copy of the survey report shall be
ﬁledwi:htheDivisionofFudCycleSafayandSafenzds,U.s.Nudar

a Identify *he premises.

b. Showthnmsanbleeffonhasbemmdctodiminmmidual
cogtamination.

c. Describe the scope of the survey and general procedures followed.

d. Smtheﬁndingsofmeamyinmﬁtsspeciﬁedinthe
instructions.

Following review of the report, the NRC will consider visiting the
facilities to confirm the survey.



TADLE |

ACCEPTABLE SURFACE CONTAMINATION LEVELS

NUCLIDES® AVERAGE**! MAXIMUM® ¢/ REMOVABLE"!
U-nat, U-235, U-238, and 5,000 dpm o/ 100 cm? 15,000 dpm /100 cm? 1,000 dpin a/100 c¢m?
associated decay products
Transuranics, Ra-226, Ra-224, 100 dpm/100 cm? 300 dpn/ 100 cmy? 20 dpr/ 100 e’
Th-230, Th-228, Pa-231, Ac-227,

1«125, 1-129

Th-nat, Th-232, S¢-90, Ra-223, 1,000 dpv/ 100 c? 3,000 dpuv/ 100 cin? 200 dpav 100 cm!
Ra-224, U-232, 1-126, 1-131,

1-133

Beta-gamina emitters (nuclides 5,000 dpm 34/100 cni? 15,000 dpm 84/100 cn? 1,000 dpm By, .x

with decay modes other than
alpha einission or spontaneous
fission) except Sr-90 and
uthers noted abuve.

*  Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits established for alpha- and beta-gamma-emitting
nuclides should apply independently.

*  Asused in this 1able, dpm (disintegrations per sinute) means the rate of emission by radioactive material as determined by correcting the counts per
minute observed by an sppropriate detector fos bachground, efficiency, and geometric factors associated with the instrumentation,

*  Measurements of average contaminant should not be averaged over more than | square meter. For objects of less surface area, the average sliould be
derived for each such object.

‘  The maximum contamination level applies to an aren of not more than 100 cm?.

*  The ainount of removable radioactive material per 100 e’ of surface area should be detesmined by wiping that area with dry filter or soft absorbent
paper, applying uwwdecate pressuse, and assessing the amount of radioactive material on the wipe with an appropriate instrument of known elficiency.
When removable conlamination on objects of less surface area is determined, the pertinent levels should be reduced proportionally and the entire
surface should be wiped.

' The average and maximum radiation levels associated with surface contamination resulting from beta-gamma emitters should not exceed 0.2 mrad/he at
) cm and 1.0 owad/hr at | cm, respectively, measured through not more than 7 milligrams per square centimeter of total absosber,




APPENDIX G

CALIBRATION CERTIFICATES
FOR
RADIATION SURVEY INSTRUMENTS
UTILIZED IN

SCANNING SURVEY
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EcoLocy Services. Inc

10220 Old Columbea Road
Columbia, Marviand 21046
{410) 381.2600
. . . 1-800-932-7299
Certificate of Calibration Fax (410) 3812602
{Calibrated on: 03.12.96 Calibration Due: 02.12.97 | [Job® 60%89 ]
Issued To: Instrument Idensification:
Ray-Safe Associates Instrument  Ludlum Model 2 SN 22331
1916 Grayslake Dnve Detectors
Silver Spning. Marviand 20906 I' Ludlum Model 44-7 SN PROS338
Mike Terpilah
{301)598-5633
Calibration Data: mR/hr Precalibration Checks:
Equipment J L Shepherd Model 28-% 4 Barterv Reading Bat Test
(SN 10245 137Cs. S mRHM) Detector Shield Open
Scale/Range Actual  As Found Indicated ( ’ormnoil Condition Recerved Good
| Contamunation Levels 5 100 DPM
X001 0100 0 104 0 100 1 00 - 100 DPM
0400 0 400 7 400 1 00 Input Sensmiviry N 2mV
X1 100 oo 160 1 00 High Voltage 880 \'
okt 400 580 380 108 Audio Response Sat
' X10 100 7% 100 100 Meter deflection/response Sat
400 3o 300 100 Zero ady Zeroed
Reset Sw Sat
Other
Environmental C, onditions:
Temperature (C) 2203
Pressure (mmHg) 7546
Relative Humidity (., 58 64
Detector Response: 1 [Check Source:
Detector Onentation Perpendicular ( Nuchde Unknown
Nuclide N A | | Scale/Range X1
Nuclide S/N\ N A _Indication y Q.9 Ry
Efficiency N ! N
=N onain AT 4 —
Correction Factors 7 N
a) Temp/Pressure 1 000 | / /E—S\I
b) Branching Rauo 1 000 | Reviewed By / P
¢) Geometry 1 009 | ‘1
d) Total I 000 f
Commens:

Ecology Serces. inc . cerufies tha: o

ol natursi physical consants or have

STD-45662A. ANSI N323-1978 NCRP Report No 112 NRC Reg Gude 10 8 Rev 2.

: TOM acccoied values

que  The calibranon svstrm oontorms 1o the requuemnents of MIL -

1987 and 10 CFR Pan 35
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HPSI Corp and Affiliated Companies

1350 Piccard Or, Suite 121, Rockviiie, MD 20850

CALIBRATION CERTIFICATE

- A0 L DT T2 L T
. r:éﬂ 2{_2.& Model: 3

D@,

facturer: Modei: __ 44.Q

o Cs-137  [] Electronic

{301) 670-1818
(800) 969-HP S}
oate ¥ $-56
Ove _4-9F
Serial #: 5;5’,_?&?
Serats: _Q | oSO

2eroed B/Operatofscheck [g/eamdaed@/wmmpsmma@

Caiculated Correction
Scale Exposure Rate Meler Readigg Factor (C.F)
10D 10V
X152 ) ERs) /.0
/> /0
X110 2 - /-0
/ o /®
x | ) 2 /. O
hd /Q [ /Q
x . | -0 . 04— .70
Efficiencies’ isotope — % Efhiciency

Isotope % Fhciency

Isolope % Efficiency

———

clor center axis || paraliel [ ] pemendicular[7T 1o radhation tield Beta shielg: (1 Open [] cClose

Bnt check source: Scale: __Reading

N

HV applied to detector:

instrument has been calibrated using procedures recommended by the U.S N.R
MONING correctly at the time of calibration with the following exceptions:

.C. and was

brated By . M KQ"\;‘QM;_(MG License No 31 (35.01)
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