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tiT RESEARCH INSTITUTE

as510 Cinderbed Road

Suite 300

P. O. Box 8U9

Newington Virginia 22122.0899
703-680-0480 Fax 703-800-0407

September 4,1998

Mr. Jay L. Henscn

Region 11, Division of Nuclear Materials Safety
Nuclear Regulatory Commission

61 Forsyth Street, Suite 23T85

Atlanta, GA 30303

Dear Mr. Henson:

In accordance with 10 C.F.R. § 30.36(k), IIT Research Institute (ITRI) requests that the
U.S. Nuclear Regulatory Commission terminate IITRI’s Matenials License No. 45-25057-
01 for the licensed facility located at 8510 Cinderbed Road, Suite 300, Newington,
Virginia. Enclosed with this letter are: (1) a completed NRC Form 314 certifying the
disposition of all licensed material, and (2) a complete radiation survey report, prepared
by RSO, Inc., demonstrating that the facility is free of radioactive contamination and
suitable for unrestricted use. As indicated in the report, IITRI has removed all

radioactive materials from the facility and performed all survey and/or gecontamination
activities as required by 10 C F.R. part 20, subpart E

To the extent possible, TR requests that you please expedite your review of our
decommissioning activities and effect termination of the Materials License as soon as is
practicable. Contractual changes beyond our control have forced us to cease operations

at this facility with very little time to complete the decommissioning. This facility will

close on September 30, 1998, but we must continue to pay rent ($28,000/month) until :
NRC formally terminates the Matenals License. Your assistance in quickly finalizing the
decommissioning is greatly appreciated

If you have any questions, require additional information, or would like to arrange fora
facility inspection, please telephone Mr Patrick Dussia, our Radiation Satety Officer. or
myself We both can be reached at (703)550-0460

Sincerely.

Richard C. Doyle, aali) .
Associate Director of Research 2 5 SOb9
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CERTIFICATE OF DISPOSITION OF MATERIALS 1000 000 A0 10 B Sramn Smmcge

TRUCTIONS: ALL ITEMS MUST BE COMPLETED -- PRINT OR TYPE
THE COMPLETED CEATFICATE TO THE NRC OFFICE SPECIFIED ON THE REVERSE

I1IT Research Institute
8510 Cinderbed Road, Suite 300
Newington, VA 22122

December 31, 2004

Ny _
A. MATERIALS DATA (Chect ane and compilels 82 neceasavy)

THE LICENSEE OR ANY INDIVIDUAL EXECUTING THIS CERTIRICATE ON BEHALF OF THE UCENSEE CERTIFIES THAT:
(Check and/or complate the appropriate Rem{s) below.}

1. WO MATERIALS HAVE EVER BEEN PRAOCURED OR POSSESSED 8Y THE LICENGEE UNDER THIS LICENSE.
OR

E] 2. ALL “TIVITIES AUTHORIZED BY THE LICENSE HAVE CEASED AND ALL MATERIALS PROCURED AND/OR POSSESSED BY THE
LICENS E UNDER THE LICENSE NUMBER CITED ABOVE HAVE BEEN DISPOSED OF IN THE FOLLOWING MANNER. (¥ addivonsl

space is nesded, use tha reverse side o provide attaciynents.)

Describe spacific rrateriat vanefer actions snd, i thers wers radicactive wastes generstad in terminating this licenss, the dispocst
ions inchiding the dlsposition of low-lavel radicactive waste, mixed waste, Greater-than-Class-C wasto, and sseied sources, if
apphicable.

See Attachment - 1

For transfars. spacify the data of the Uansfer, the name of the licensed tecipient, and the racipient’s NRC license number of
Agresment Stats name and licenss number.

See Attachment - 1

it materials wers disposed of directly by the icenacs rather than tranaterrad 10 anothes licanses, liversud dispossl eite of waste
corractor, describe the specific dispossl procedivas (¢.9., decay in storagel.

Not Applicable

— 8. OTHER DATA
L J7 OUR LICENSE HAS WY VET EXPIRED; PLEASE TERMINATE 7.

2. A RADIATION SURVEY WAS CONDUCTED 8Y THE LICENSEE TO CONMIRM THE ABSENCE OF LICENSED RADIOACTIVE MATERIALS
AND TO DETERMINE WHETHER ANY CONTAMINATION REMAIMS ON THE PREMISES COVERED BY THE LICENSE. [Check one)

NO (Artach expianston) ,
Evss. THE RESULYS [Chack one)

| X |ARE ATTACHED, o+

WERE FORWARDED TO NAC ON (Dats)

3. "HE PERSON TO 8E CONYACTED AME TEERO | .::u
::gc:‘oz'guo:‘"‘u:‘&m"o" Dr. Richard C. Doyle 03-550-0460

¢, MAL A.L FUTURE CORRESPONDENCE REGARDING THIS LICENSE TO

1ITRI, P.O. Box 899
8510 Cinderbed Road, Suite 3NV, Newington, VA 22.22

- o — o ——

" CERTFYING JFAGIAL
Fﬁwwﬁm
D

T CERTIFY UNDEFR PENALTY OF PERJURY THAT THE FOREGOING 18 YRUE AND CORRECT
r. Richard C. Doyle

‘Fﬁ'_' s
B 26/98
Y T v
: FALSE ATEMENTS IN THIS CERTIFICATE MAY BE SU Y YO CIVF. AND/OR CRii-#i PENALTIES. NAC
RCGULATIONS FEQUIRE THAT SUBMISSIONS TO THE NRC BE COMPLETE AND ACCURATE IN 8.1 VATEAIaL RFSTECYS 18 US.C.
SECTION 1001 MAKES 1Y A CRIMINAL OFFERSE TO MAKE A WILLFUL'Y FALSE STATEMINT OR RTPHESZATATION TO ANY
OEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISDIC FIONS.

= — A TS VO




Attachment 1
Centificate of Disposition of Materials
NRC Form 314 -
Section A.2. {Continued)

T Research institute, Newington VA
License Number 45-25057-01
Dncket No, 030-31183

Material Transfer Acti

{ITRI provided notification to the NR.C on Aprit 28, 1998 of intention to pemmanently cease
operations. The radioaclive materials that remained at the T Research Institute (HTRI) licensed
facility on that date, have bsen removed from the premises The information conceming the
transfer of the materials is listed below.

Radioactive Wayte materials

Waste matenails on hand and waste materials genersted during the decommissioning procedures
were all low specific activity materials and were pa~kaged and remcved from our faciity by a
waste contractor, Radiation Service Organization (RSO), Inc., $204 Minnick Road, Laurel, MD

20725. Their Maryland Sta.e radioactive materials license number is MD-33-021-02. The wastc
materials were al! were transterred from HTK!i 1o RSO on two dates.

1. On 07/30/98, dry solid wastes, EPA-hazardous scintiliation vials, mixed waste, liquid wastes,
a chemical lab pack, contaminated oil, and a contaminated vacuum tank and were
transferred to RSO on manifest # 14804. The dry solid wastes were transferred to the RSO
facility at Laurel, MD. then are destined for supercompaction at GTS Duratek, Oak Ridge, TN
(Tennessee License # R-73008-H84) and burizl at Bamwell, SC { South Carolina License #
097). The hazaidous scint'liation vials, mixed waste, liquid wastes, and the chemical iab
pack ware shipped by RSO on an exdusive use shipmer! to Perma-Fix of Florida, Inc., 1940
NW 87" Place, Gainesville, FL 32608, (Florida License # 2598-1). The shipment was
received by Pentna-Fix on 08/10/88 for eventual incineration. The contaminated oil was
shipoed to GTS Duratek, Cak Ridge, TN (Tennessee License # R-73013-F91) for
incineration, and the contaminated tank was also shipped to GTS Duratek (Tennessee
License # R.73008-H24) for metal mett.

2. On 08/21/98, the second transfer to RSO ook piace and was documented on the RSO
manifest # 14625 The shipment included dry solid wastes that were transferred to the RSO
facility at Laurel, MD. then are destined {or supercompaction at GTS Duratek , Oak Ridge,
TN (Tennessee License # R-73008-H94) and burin! at Barnweli, SC ( South Carolina License
# 097). The second transfer to RSO also included non-hazardous scintillation vicis that were
shipped to the RSO facilty at Laurel, MD for eventual shipment to Penna-Fix of Flonda
(Flonda License & 2598-1) for incineration. -

Radioactive Sealed Sources

The HITRI \acility possesse  tv'0 sealed sources as listed on the HTRI Matenals License. Ni-63
(10mCi) and Ba-133,18.8uCi). The Ni-83 5 1leu source was used in an e'ectron capture detector
of a Model 14 Shimazu gas chromatograph. The Ba-133 sealed source was used as an uxternal
standard in a Model 2200 CA Packarc Tri-Carb Liquid Scintifiaion Analvzer

1. On 08/28/98 the Ni-63 source was removed by # Shimadzu Sciantific instruments, Inc.
technician for transfer to the Shimadzu racility at 7100 Riverwood Dr , Columbia MD 18046,
(Maryland Licen<z # MD-27-011-01). it is being held there for eventual transfer to ou. lITR!

Pag.. 20f3




Attachment 1
Certificate of Disposition of Materials
NRC Form 314
Section A.2. {(Continued)

iIT Research Institute, Newington VA
License Number 45-.25057-01
Docket No. 030-311¢3

facility at 10 West 35" Street, Chicago, IL. 6016, (Jllinois License # IL-01563-01) for re-
instatlation into the gas chromatograph when it arrives there.

2 On 08/25/98 the Ba-133 source was removed by a Packard Instrument Co. technician for
trensfer to the Packard facility at 2200 Warrenville Road. Downers Grave, IL 60615. (illinois
License # IL-01741-01). It will be transfened 1o the HTR; faciity at 10 West 35" Street,
Chicago. IL 608186, (lllinois License # !L-C1583-01) when the 'iquid scintillation analyzer
amives at that facility.

Other Radioactive Material

{ITR! also transterred varnious other radioactive riiaterials to sponsors. The natenals had
previously been held in the ITRI Newington, VA radioactive material archives

1 Cn 08/12/98, radioactive lest and reference materials were transferred i0 Novanis Crop
Protection, Inc.. 410 Swing Road, Greensboro, NC 27406, (North Carolina License # 041-
0450-1).

2 On 08/14/98, radioactive test material was transferred to Uniroya! Chemical Co., Inc., World
Headquarters fAiddiebury, T 06749, (NRC License # 06-00221-06).

3. On 08/19/98, radicactive test matenal was transferred 10 WiL Research Laboratories, Inc.,
1407 George Rd., Ashland, OH 44805, (NRC License # 34-20070-01)

8003
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1.0 INTRODUCTION AND BACKGROUND

1.1 Introduction

IIT Research Institute (IITRI) used radicactive material at a facility known as the
Virginia Technology Center at §510 Cinderbed Rd., Suite 300, Newington. Va.
under a NRC issued byproduct r-aterials license. This was the only suthonzed
piace of use under this license. The oper-tions for the use/storage of radioc-tive
raterials at this facility have onded. To accemplish *he termination of the
license, scoping surveys and minor decontamination actions were performed, all
radioactive/ mixed waste was shipped for disposal, and a final survey of the
facility was performed for submasion to the NRC,

This report presents the results of the Final Radiological Sutvey performed hy
RSO, Inc. during July and ~ugust 1998 and a summary of the final radiological
status of the facility to support HTR!s request for licensec termination and
unrestricted release of the. facility. The report includes a review of the use of
radioactive material at this facility, decommissioning actions, the final
raciological survey results, and an evaluation of the final radiological conditins
of the facility.

1.2 Background

The facility was located in a large industrial park compiex with ather light
ir.dustry/“high tech” business in the nearby tuildings. The area occupied by
{ITRI was he northern half (about 2¢,000 ft2 footprint) of a free standing building
prirzarily used as officc/laboratory space for research, testing and analysis
(including sampie analysis. charactenzation and sample archiving). The area
included 25 rooms/areas (incading the greenhouse) autliorized for use of
radioactive material, offices, receptivon area, employee break room, emplcyee
lunich room, kitchen, restrooms, and a storage room. The building was of slab-
on-grade construction with cinder block walls and drop ceilings in most office
and lab arcas. Sec Attachment B for building drawings. The building was
constucted as 2 floors in the front poruon of the building. The first floor in this
arca was primarily used lor administrative offices, while the 2 floor (mezzanirfe)
was a mix of offices and laboratories. Beh.nd this 2-story area the space was
divided into 2 large arcas built witi  special construction as a secure classified
information facility {des'gnated SCI'™ #1 and #2) to meet information secunty
requirements. Work witp radioactiv> material was conducted inside only one of
these areas, SCIF #1. The large open areas on top of the two SCIFs (2% floor
level, accessible from the 20 floor mezzanine) were used for storage and utlity
purposes. A limited amount of storage of radioactive material occurred in a small
area on top of SCIF #1.

Chemical fume hoods in labs where raaioactive matenals were used were
typically connected by short sections of duct work to roof mounted blowers.
Each hc d v.as served by a dedicated blower. Sinks and sink dran hines served
most of the laborawories. Construction was standard design with PVC pipe
leading to the main sanitary sewer. Disposal of liquid radioacuve waste via the
sanitasy sewer was not a permitied by ITRI, although glassware ninse water was
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allowed to be released in sinks.

The greenhouse, located behind the building, was authorized for use for
radioactive material (however no use of radioactive matenal occurred).

1.2 Summary of History of Use

IITRI began vrork with radioactive materials at the Virginia Technology Center in
1989 after receipt of a newly issued NRC license. The use was authc -ized for
greenhouse and laboratory tracer studies using primarily beta emitting
radionuclides. Most laboratory rroms authorized for use were listed in the
original npplicaticn however several additionel rooms were added in later
amendments.

Radionuclides that were anthorized for use since the license inccption included
14C, 3H, 32P, 353, 36Cl, 45Ca, Cu67, 63Ni, 135Cs, and 1..3Ba; however, only
14C and 32PF had more than limiied use.

Carbon-14 was used from December 1989 through April 28, 1998. Use of 3H
was limted to use ur a sealed vial standard for calibradon of the liquid
scintillation counter {LSC). Phnsphorus-32 was used from July 1990 through
approximately August 1993. The sole use of 32F was as a tracer on DNA probes.
Both Z4Cl and 45Ca were used from January 1993 to April 1993 to determune
the LSC counting characteristics but no other laboratory experiments were
performed with these radionuclides. Sulfur-35, 135Cs, and 67Cu were never
used or proctred. Banum-133 was auihorized as a scaled source for use in
liquid scintiliation counter. Nickel-63 was limited to use in he clectron capture
detector used in the gas chromatograph.

The radionuclides as used were all bound as chemical compounds. Lisnited
orgsnic syntheses were conducted using a maximum of 1 mill'’cur.es of 14C per
recction. No operations releasing airborne radionuciides were performed.

There ‘vere 4 spills of radioactive material documented. These spills occurred in
rooms 202, 203, and 219. All involved 14C with :n activity between 0.05 uC
and 400 uCi.

Attachment A contains additional information provided by TR that Jdenernbes
the use of radioactive matenal and includes,

Authorized Byproduct Matenals
Authorized Rooms and Description
Radioactive Matenial Actually Used
Work and Operations Performed
Significant Events

1.4 Summary of Decommissioning Effort

The IITR! facility was leased space and was required by the lease to be left i a
condition with all laboratory bench work, chemcal fume hoods, sinks, and any
other tenant installed fumiture removed. Sink drain lines were to be cut oft
behind walls and hood duct work left but terminated above the drop ceilir ; ana
hood blowers left in place.

To accomplish this, contaminaticn surveys were conducted or. these items
each laboratory room authonzed for use of radioactive material.  lterws that

™
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passed the criteria established for “frce release” were removed from the labs for
transfer to other lITRI facilities for sale/donatinn.

~ Over 400 linear feet of benchwork, 9 chemi-al fume hoods, 3 biological

* : containment hoods, and over 100 other items were surveyed and released. Only
minor amounts of contamination (14C only} were discovered during these
surveys. These items were decontantinated, resurveyed and released.

Also, each sink drain trap or drain line was surveyed. One sink drain frap was
s found to have verv low levels of contamination and was removed and disposed of
as radioactive waste.

A release survey of the chemical fume hood ducting =nd roof mounted blowers
was perfornmed. Wipe tests and surface scans showed only minor amsunts of
residual contamination in some of the fume hoods. Th«se hoods were
decontaminated tc meet release criteria, :esurveyed, removed and “free relcased”.
No contamination was found at the roof mounted bowers or in the duct work at
A the wume hood.

] A release survey nf the outdoor greenhouse was performed. No residual
. contamination was discovered during this survey.

Also the hruse vacuuin system was surveyed. Swabs of vacuum lines showed
contamination (14C) inside s me of the vacvrum lines ranging from a lew
bunured dpm per swab to 2,000 dpm per awab. Also, surveys of the vacuum
pump na the vacuum pump tank showed contamination at low levels. The
vacuum svstem (over 200 ft, of plastic/copper pipe punip, tank, and fittings) was
removed and surveyed. Some portions of the system were not contaminated and
) were “free released”. The majority of the system was disposed of as radioactive
- waste. The pump exhaust linc was not contaminated and wa- 't in place.

During tne decommissioning, all radioactive material in inventory was

.. transferre 2 tu authorized recipients or packaged for disposal as radioactive waste

" (See Attachment D). This included transfer of biochemical compounds to other

o licensed facilities, the return of an electron capture detector (63Ni sealed source)

) used in a gas ckromatograph to the manufacturer, and the return of the sealed

. source used in the liquid scintillation counter to the .anufacturcr.  Also,

Tyt contuminated floor tiler cnncrete debris, and sccondary waste generated from

) remediation of contamination wund during survers was dispcesed of as
s radinactive waste before the Final Lurvey was completed.

i 2.0 FINAL S8URVEY APPROACH -

2.1 Decominissioning Criteiia

The review of the history of usc and the potential radionuclides {authonzed by

the heensej indicated 14C as the primary radionuchide of cencern for the sur.ey.

‘. Surveys designed for 14C would detect th- presence of any o'ner radionuclide.

' IITRl's standisrd operation procedures submi‘ted with the license applicauon

o raquired that decontamination procedures be implemented when wipe test
results vere greater than 2 times bac. .ground”.

K These criteria were sufficient for normal operativns; however, (hev were not
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sufficiently descriptive for use during the final survey as decommissioning
criteria. However, these action levels, if converted to activity units per unit area,
were lower than the values found in Nuclear Regulatory Commission Regulatory
Guide 1.86 * Termiination of Operation Licenses for Nuclear Reactors”™ and in
NRC’s “Guidelines for Decontamination of Facilities and t.quipment Prior to
Release for Unrestricted Use or Termination of Licenses for Byproduct, Source, or
Special Nuclear Material” that have historically been used for license
terminations. ‘This can be shown by translating the license action limits into
activity concentration unitr (activity per unit area) and compiring to the
guideline value of 1,000 dpm/ 100 cm-.

Assume a wipe test analyzed on a liquid scintillation counter with a background
of 25 cpm, therefore 2X background is 50 cpm and the net coun -ate is 25 cpm.
Assuming an efficiency of 90% for 14C means a wipe test action himit of 27 dpm
for an area of 100 cm2.

No criteria were established {or monitoring with a survey meter (Geiger counter
with “pancake” GM detector). However, if the action limit was also 2X
background the following values would be derived: Assume background at 40
cpm, therefore 2X background is 80 cpm so that the net count-rate is 40 cpm.
Assuming an efficiency of 5% for 14C, and a probe area of 15 cm? means a
monitoring action limit of about 3,000 dpm/100 cm:. This value is the same as
the value for the average surface contamination guideline of RG 1 86.

Recognizing the &action limits used for operations, the preceding comparison to
the facility action limits, the NRC’s use of RG 1.86 values for other license
terminations, and the low radiotoxicity for 14C, the decommissioning criteria of
Reg. Guide 1.86 were adopted.

The ALARA goal adopted was to use the facility limits of 27 dpm of removable
coatamination and that any residual contamination that reipained after
reasonable attempts at decontamination shail not excred the guideline values of
Reg. Guide 1.86.

Table 1. Surface contamnation guidelines for unrestricted release and license
terumnation used by HLITR] for the Final Survey.

rRadiOIluclic!e Averupe ! Maximum Removable
1 (avg. over . nJd) {max. per 100 em?) (dry wipe method)

l Beta-gamma | 5.000 dpm/ 120 em? 15,000 dpm/ 100 em? | 1,000 dpm/ 100 cm?

Any discrete sources of radiosctive material were to be transterred to authornized
recipients or disposed of as radio v waste,

The adopuon of tue contamnation gundeline levels of the NRC and iitiation of
the decommissioning before August 20, 1998 would meet the requirements of 1 -
CFR0.1401 and 1402.

The final survey was designed at conducted using guidance previded in
NURE(C/CR-5849 titled “Manua for Conducting Radwlogical Survevs in Support
of License Ternunation”.
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2.2 Organization and Responsibilities

Overall management of the License Decommissioning Project was provided by
IITRI. Mr. Patrick Dussia, the IITRI Radiation Safety Officer, providcd project
management and had management responsibility for both IITRI and contracter
personnel implementing the decommissioning,

Mr. Gregory D. Smith, General Manager/Certified Heaith Physicist, RSO, Inc.
supported the survey team from RSO's main oflice in Laurel, MD.

Mr. David Bisson, Health Physicist, RSO, Inc. managed the decommissioning
Survey activities conducted by RSO and its technicians. Mr. Bisson (RSO project
manager) had the suthority to make changes to the survey plan (subject to the
established procedural change system with IITRI), as deemed necessary as the
survey progressed.

The Radiologi.al Scoping and Final Surveys were performed by qualified
personnel employed by RSC under the direction of [ITRI. The personnel operated
under the supervision of the RSO project manager.

Field measurements of radiological parameters and wipe/smear collection was
conducted under the direction of the RSO projcct manager

Personnel Qualifications

All personnel had icvels of training and experience commensurate with their
assigned tasks. For those individ:als iavolved ia taking radiological
measurements and samples, special instruction was provided when necessary o
equipment, special techniques, and practices relating to survey activitics.

Laboratory Services

Wipes or swabs were analyzed for gross beta/gamma activity. All wipes, for the
final survey were analyzed at RSO's laboratory.

2.3 Survey Approach

The Final Survey included scans of floors and wall surfaces, wipe tests for
removable contaminativa, gamma scans for clevated radiation levels and
exposure rate measurements. All bt ches, chemical fume hoods, sinks, and
other laboratory furniture/items had been removed. Tne areas were “broom
clean”.

The approach tc th2 final survey identified 14C as the primary radionuclide of
concern. Carbon-14 emits beta radiation (100% of decays) with maximum
energy of 156 keV. Beta seositive survey meters were chosen (kuge area gas flow
proportional detectors with nominal efficiency of ~-12% cpm per dpm) tv provide
the greatest sensitivity to this low-energy beta emutter for the surfuce scans and
direct measurements. Also, this type of detector weuld have high seasativity to
any other licensed material (all were beta emntng radionuchdes) except ‘H.
Gamma scans were einployed for searching for any gamms emitting radioactive
matenial, Exposure rates were measured using survey m<ters that display in
uR/h (microrventgen per hour) to provid: results in ceaventional units.

Wipe tests were used for evaluation of removable contamination and to support

-
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the assumption that there was no 3H contamination. Loose contamination on
the floor or other surfaces would be transferred to the wipe and analyzed using
liquid scirtillation counting technigues.

e Surveys were performed as follows:

i

wo

s 0 b

Assessment of beta/gamma contamination on floor surfaces was
accomplished by performing scans using a survey meter with an
analog display (and audio) and capable of direct measuremen:s by
intcgrating counts over a selected count time. The detectors coupled
to the su:vey meters were large area gas flow proportional detectors
(See Section 3 jor instrumentation details). This type of detector
responds to both alpha and beta radintion but is rela.ively gamma
insensitive,

The evaluation of reniovable surface contamination was accomplished
using wipe samples &* the locations iniicated on the enclosed
drawings /See Attachm . ). These wipe samples were first analyzed
for gross gamma activity using a gamma counter then they were
analyzed for gross beta activity by using a liquid ssintillation counter.

Scuns fc- elevated gamma radiation levels were conducted using a
survey meter coupled to a 2” x 2" sodium 1odide Nai(Tl) detector (See
section 3 for instrumentation dstails). This survey meter wouid be
sensitive to low levels of gamma/x-ray rauiation including
bremstealung from high energy beta enutters.

Expousure rate measurements were made u.ing a pR survey metr.

2.4 Burvey Units and Classification:

For the purpose of vstablishing the sampling and measurement frequency the
facility was divided into survey units. These were

radivactive marenal use/storage laboratory rooms/areas

112 152 201 218

143 170 202 219

144 176 203 220 ’
147 177 204 221

148 215 222

150 216 223 -

11 217

Arca on top of SCIF#1, Rm 174 and R 105A {vacuum pump room)
sink d,ain Yines

roof (chemica! fume hood blowers and immediate arcaj

g1 eeniouse (concrete pad)

non-use areas {(comdors including front lohby aredi)

O
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Each survey unit was categorized according to thie probability of contamination
and assigned a level of survey (suivey iype).

TYPE I SURVEYS: Areas/labs authorized for use of radioactive matenial that had
the highest potential for radioactive contamination {based on facility operating
history) or known radioactive contamination (based on past surveys). This
included areas where records indicated spills or othicr unusual occurrences that
would have resulted in contamination.

TYPE I SURVEYS: Areas/labs authorized for use or atorage of radioactive
material that had some potential for radioactive contamination (based cn facility
operating history}.

TYPE 11l SURVEYS: These areas were not excpected 10 have any contami.ation.

Table 2. Survey types and measurement frequencies.

Survey Grid Interval | Survey Points § Scan Area Scan Area
Type Floot Walls
| 1m 1 per cell 100% 25%
| 2m 1 per cell 100% .
n Informal Selected J’ > 10% T

2.5 Background Radiatirn Level Determination

Background exposure rates were collected from offices and labs in the zame
building, at locations near the use laboratones, with the sam. constru-tion but
with no indication of radiocactive material contamination.

Daily backgrounds were performmed and recorded for each instruraent before
starting survey work each: day.

2.6 Survey Method

Survey Grids

Grids wore established for floor and wall surf:ces for the | urpose of referencing
locations of wipes, direct rudiation measurements .nd other survey activities.
The gn.! coordinates indicete the grid cell (not the incer ection of grid lines). Tne
grid intervals were based on the potential for residual contaminaton. Type |
surveys used a 1 m grid, Type I surveys used a 2 m _rid. Type I surveys used
inforial grids.

Remouvable Contamination

The amount of removable radioactive material we s dotermined by wipirg 100 cm?
of the surface with a dry paper, using moderat~ pressire and assessing the
amount of radioactive matenal on the w:pe area with an approprate nstrument
of known efficiency (e.g.: liquid scintillaticn counter).

Scan Survey

Surface scanmng speeds were 1 detector width per second tor beta detection
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instruments and 0.5 m per second for gamma instruments. To optimize
detection of eclevated radiation levels (1.5 to 3 times background) during
scanning, audible indicators were uscd in addition to noting the fluctuations in

the analog meter read:ing.
Direct Meazurements

Direct rndiatiun m:asurcmerts for beta, and or beta/gamma surface activity
were performed at select locations using a portable gas flow proportional counter.
R Mcasurements were conducted by integrating counts over a 0.5 minute period.

Exposure Rate Measurements

A Gamma exposure rates were measured, at 1 m above floor surfaces, using a
Ludlum Model 19, *microR® survey (Nal gamma scintillation detector).

Quality Assurance

Survey meters used to perform the Final Survey had been calibrated within 6
months of their use using radioactive standards traceable to NIST. Also,
performance checks were completed on each survey meter at the beginning of
cach day of use.

The laboratory instruments used by RSO, Inc. to analyze the wipe tests were
maintained under RSO’s laboi atory quality assurance program whi-h includes a
sarvice agreement with the manufacturer, daily quality conirol performance
charts and background and standard samples counted with every sample batch.

-

F Iy
F18
g Sample results provided by the laboratory were matched to the data collection
sheets which served as chain of custody forms for the sample.
3.0 SURVEY INSTRUMENTATION
3.1 Description of Instrumentation
Table 3. Survey meters used to conduct the Final Suivey
Survey Meter Probe Model Probe Type Probe Descniption ’
‘ N Arca/Size
Floor Momtor Ludlum Ludium 43-37 tias Flow 425 cm! Scans and Direct
Mixtel 2221 Pyoposctional Mcasutement of
Scalvr/ Ratemeter Dietector Floors
o — —
Ludlum Model 2200 | Ludlum 43-20 {(-08) tias Flow LU0 cm? Durect
Scaler/Ratemeter or equivalent Proporuonal Mcusurement of
Detector Flooss and
Surtaces
- — P —— —]
Ludlum Model 12 Ludium Model 44 - Nal 2x 2 Gatnina
Ratemeter 10 o equivaient Scintllato
Ludium Model 19 N/A Internat Nal Prxtt Assessment of
nucroR Low Level Gammmma
i Exposute Rates
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The survey instruments that were used to perform the Final Survey are shown
in Table 3 above.

3.2 Instrument Calibration and Efficiency Data

The calibration and efficiency data for the survey meters that were used dunng
the Final Survey ere summarized in Table 4. See Attachment D for copies of the
calibration certifizate.

Table 4. Survey meter calibration information.

Meter w/ Probe Scrial ]Calibration] Radionuclide }Efficiency/Sensitivity
Number Date
SN
Ludlum Model 2221 108857 | 4/21/98 C-14 10% cpin per dpm
Scaier/Ratemeter
Ludium 2200 43045 4/24/98 C-14 14% cpm per dpm
Scaler/Rateincter
Mode) 12w/ 2" x2* Nal | 102824 3/2/98 Cs-137 17% cpm per dpm for
detector point source at
contact and about
2000 cpminad
uR/h ficld
Model 19 32881 3/2/98 Cs-137 Beam Reads Directly in
Exposure Rate

3.3 Minimum Detectable Concentration for Scanning Technique

The minimum detectable concentration for 14C for the scan techniques was
estimated using the suggested method in MARSSIM (NUREG -1575 Final
December 1997).

Equation |}

M D CR
Svean MDC . ——m————

\/-[’—' E v E '-—h—/.)wrnheur::;-j‘ -
: '

100cem?

Where:
MDCR = minimum detectable count-rate,
E, = instrument efticiency {¢/dj,
E, = gsurface efficiency, and
p = surveyor efficiency.

The sensitivity for the survey meters and techmques used durmg the Final

9 ~8009
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Survey are summarized in Table 5.

Assumed values for the scan technique with the Ludlum Floor Monitor (Model
2221) with the 43-37 detector.

Ei = 0.10
E. = 0,75 (smooth concrete floor)
p = 05

Assumed values for the scan technique with the Ludium 12,
E: = 500 cpm per uR/h
E, = Not Applicable
p = 05

Assumed values for the scan technique with the Ludlum 19,
E, = Not Applicable {displays in comparablc units)
E, ~ Not Applicable
p = 0.5

Table S. Survey meter minimum detectable concentration for scanning.

Survey Meter Technique MDCR Scan MDC
Ludium Model 2221 Scan 500 cpm | 2,200 dpm/100
-4
Scaler/Ratemeter e
Model 19 Scan -6 uR/h 8 uRk/h
Model 12 Scan 1,500 cpm SuR/h

3.4 Wipe Test SBample Analysis

i

Determinations of the removable surface activity were pased on analyses of wipe
samples collected over areas of approximately 100 cm¢ The wipe tests were
analyzed using liquid scintillation counting techniques. Gross counts were
determined from the suin of all counts in all channels, background subtracted
and dpm calculated using the ¢fhiciency of a 14C standard. Gross counts were
converted into net activity per unit area using the following equation:

Equaton 2
¢
— - R,
4 - {, -
: . —_— —
g Lo oo

10
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Where-

A = net removable activity {dpm/ 100 cm?),

cC = u-teerated gross counts (counts),

t = sample counting time (inin),

R, = instrument background count rate {cpm),
E = efficiency (c/d), and

a = wipe collection area.

Using the equation shown below the minimum detectable activity on a wipe test
was estimated to be less than 30 dpm for 1.5 minute count times.

Equation 3

4.65JR, 41 +2.71
WipeTest MD(C = ——r—m—r—r———
. .(}v_zpearea) .

100cm?

4.0 SURVEY RESULTS

4.1 Results

The results for the surveys conducted at the facility are reported by survey
method and survey unit. Attachment C contains a survey diagram and a survey
. data sheet for each area surveyed.

Room diagrams are on a grid of 1 m x 1 m for Type | surveys and a gnid of 2 m x
. 2 m for Type Il surveys. The floor is shown in the lower left hand portion of the
s sheet so that the tirst cell of each floor 13 Al. Walls are shown in the diagram
and in most cases marked A, B, C and D. Wall A for most diagrams was the wall
at the bottom of the nage with Wall B the left side wall, Wall C opposite Wall A,
and Wall D the nght side wall.  See the example for a Type Il survey in
Attachment C. ’

Each data sheet includes .astrument data, survey meter background response,
and the mumimum detectable concentration for beta scanmng and  direct
measurement techniques. Survey results for the scanning results are shown in
the data row [vllowed by the first survey locution wipe test and direct
measurement result.

4.2 Background Levols

Dunng the survey, background levels m some areas were shghtly increased

because of natural acavity in different building materinls. This was evident in

the higher background count-rate on bare concrete suifaces as compared to tiled

or carpeted floors for the proportional detector based survey meters used tor the
“ beta scans and direct measurements.,

(]
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4.3 Gamma Scans and Exposure Rates

The exposure rates measured indoors in various arcas of the facility were
consistent with normal background, and the gamma scan showed no areas that
varied from normal background.

Representative of this are the measurements that were made in scveral arcas as
shown in the following table:

Table 6. Representative exposure rates of indoor areaa at [[TRI.

Location Description Gamma Scan Exnosure Rate
{kepm) (uR/h)
First Floor Corridors (Offices) 3ws 12
Cotridor Between SCIF 1 & 2 O —15 _____
i Inside First F’lobr Use Areas | 3tob ;J—;) 17 -
Second Floor Office/Lab Corridora Jw5 Sto 10 7
Second Floor laboratories 3toh 9010
[ On The Poof 3108 6
B Outdoor Parkir-mg Lot Front | 3 m~-5- N 10— T

The typical background exposure rates in and near the facility were 10 pR/h as
measured in tha corridors, lobby and the parking lot. Exposure rates inside of
the building ranged from 7 to 17 pR/h which is typical of background exposure
iates.  The exposure rates increased with the amount of concrete in the
immediate area of the survey. This was probably due to the naturaily occurnng
radionuclides in the concrete.  All exposure rates were within typical guideline
levels of S pR/h above background.

4.4 Beta Scans

Five small areas of elevated residual actvity were found dunng the beta scan.
These areas were limited to surface contamination on the floor i 5 laboratory
rooms. Two of the arcas, R 203 and R 219, were known by [ITR] as locattons
of previously documented spills.  The location, scan results, acton taken and
final results are shown in Table 7
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Table 7. Summary of contamination found and action take.

Lab/Atca Description of Action Taken Result
Contamination
201 Tie and concrete Contaminated tle Surface contammination levela reduced
floor retnoved and tu levels indistinguishable from
contarmunnted concrete scabbled background
203 Tie and concrete Contamnated t'lz Surface contamination levels reduced
floor removed and to less than 2,000 dpm/ 100 cm?
contamnated concrete scabbled averuged over | mé with a maximum of
6,000 dpm/ 100 cm#
——
216 Tile contanunated Contannnated ule Sutfuce contamination levels seduced
1einuved to levels indisunguishuble from
bachground
219 Tile contuminated Contaminited ule Surfuce contaminubion levels 1educed
removed tu levels indisunguishable rom
hackground
220 Tile contarmunated Contusinnuted ule Sutfuce contatmnation levels ieduced
removed o levels indistinguishable from
background

4.5 Removable Contamination

Attachment C includes results of the removable surface activity from the wape
surveys. No removable contamination was detected dunng the final survey.

4.6 Summary

o Al licensed materiul had been removed prior to the compleuon of the
survey.

¢ inal beta scans showed no residual contamination on floor surfaces
in excess of the piideline values

o [yrect measurcments showed no residuad contamination i excess of
the guideline values.

Wipe tests for removable contamination were all less than 100
dpm/ 100 cm

e (jamma exposure rates in all areas were consistent with normal
natural background level.

5.0 CONCLUSIONS

HTRI used radwactive material at the Virgima Technolopy Center in Newtigion,
Va from 1989 untl Aprid of 1998 The use of radioactive material was prunaruy
with 140 and 32P labeled compounds usiap standard botechnology luboratory
rechingues. Al radioacuve waste, idduding hguid tadioa tive wasie was
disposed of off site using authonized processing and disposal faciities Routine

13
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periodic surveys performed since the iniuation of licensed activities showed no or
only minor amounts of contamination.

Decommissioning activities included the return of “sporsors”™ samples and
packaging for disposal any unwanted radioacuve material. Free release surveys
were conducted to demonstrate that items, furniture and laboratory fixtures
removed from the authonized use areas were free from contumination.  Final
. surveys were perforrned following removal of all items from the laboratory arcas.

The release critena chosen were the values from Regulatory Guide 1.86. These
values are considered conservative for 14C and also considered to mect the
requirements of 10 CFR 20.1402.

Durine the final survey some residual contamination was found on floor arcas
revealed after removal of laboratory benches. These areas were remediated and

’ now meet the decommissioning criteria. Dunng the decommissioning 2
i shipments of radioactive waste were made to dispose ot radioactive waste on
. hand at the beginning of the decommission additional 1items designated as

radioactive waste, and decontamination wastes from  the  discovery  of
contamination on floor ar~as. Two sealed source devives were returmned to their
manufacturers.

Following decontamination, the Final Survey results showed that no residual
radioactivity above the guideline levels was found in any of the arecas surveyed,
and there was no licensed radioactive material remaining at this facility.  The

. IITRI Virginia Technology Center has met the critena for free 1elease of the facibty
and termination of 1t's NRC byproduct matenals license.

6.0 REFERENCES

0.1 USNRC, -gulatory Guide 1.80., Termiaaton of Operating Lacenses for
Nuclear Reactors, June 1974,

6.2 USNRC, “Guidelines for Decontamination of Factlities and Equipment Priog
to Release for Upaffected Use or Terminution of Licenses for Bvproduct, Source,
or Special Nudclear Maiernial™, May 1987

6.3 USNRC NUREG/CR-5849, Manuul for Conducung Radiological Surveys m '
Support of License Termination: NRC Staft’s Draft Report tor Comment, June 92,

O NUREG- 1575, EPA 402-R 97 016, Multi Ageney Radiation Suvey and Site
Investigation Manual (MARSSIM) Fnal, December Boay/
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Attachment A

History of Use of Radiocactive Material
at the virginia Technology Center




Attachment A

History of Radicactive Material Use
IIT Research Institute, Newington, Virginia

Licensing

The Materials License was approved by NRC on July 5, 1989. The radioactive
materials and amounts approved are given in Table 1. Ni-63 was limited to use in gas
chromatographs; Ba-133 was limited to use as a standard ir liquid scintillation counters.
All other materials were approved for use in greenhouse anu laboratory tracer studies.
Areas of approved use, handling and/or storage, include the greenhouse, the loading dock
are1 (inciuding the walk-in cooler and freezer in the loading dock area), and rooms 144,
147. 150, 151, 152, 201, 202, 203, and 204.

Table 1. Approved radioative compounds und their amounts.

Byproduct, Source, and/or Chemical and/or Physical Maximum Amount That

Special Nuclear Materials ~ Form Licensee May Possess at
any One Time Under This
License

Carbon 14 Any 80 millicuries

Hydrogen 3 Any 5 millicuries

Phosphorus 32 Any 10 millicuries

Sulfur 35 Any 10 millicurtes

Chlorine 29 Any 10 millicuries

Copper 67 Any 10 millicuries

Nickel 63 Foils contained in Not to exceed 10 millicuries

Shimadzu mode! ECD-14 per foil
detector cell
Barium 133 Sealed source Not to exceed 20 millicuries
per source

Amendment N¢. |

The license was amended effective January 31, 1991 10
therease the maximum amount of C-14 trom 80 to 99 millicurnies
Decrease the maximurm amount of C1-36 from 10 to S millicuries
Add Ca-45 (0.9 millicuries) and Cesium - 135 (1 millicurie) to the permitted materials
for use in greenhouse and laboratory tracer studies
e  Rooms 215219, 143, and 176 were added as areas approved for use, handling and/o.
storage of hcensed matenals.
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Amendment No, 2

The license was renewed effective December 13, 1994. Changes incorporatea into
the renewal were:
e Copper67 and Barium-133 were removed from the license.
o Rooms 220-223, 170, and 177 were added as areas approved for use, handling, and/or
storage of liccnsed materials.

Amendment No, 3

The third amendment (April 24, 1998) to the license involved procedural changes
only.

Amendment No. 4

The fourth amendment (May 29, 1998) was a notification of intent to permanently
cease operation.

Ragdioactive Materiais Used

Phosphorus-32 was used from July 1990 through approximately August 1993.
The sole usage of P-32 was as a tracer on DNA probes, used to type DNA. Carbon 14 was
used from December 1989 through April 28, 1998. Initial use involved evaluating
methodologies for detecting relatively low levels of C-14. C-14 tracer studies were
conducted between December 1989 and approximately August 1994 to determine the
breakdown and behavior of pesticides and hazardous wastes in thic defined environment.
Use of C-14 after approximately December 1994 was limited to calibrating the liquid
scintillation counter (LSC) as required by the material license. The witium usage was
limited to calibrating und checking the operation of the LSC. The only H-3 obtained was
a sealed source standard for the 1.SC. Both C1-36 and Ca- 45 were used from January
1993 to April 1993 to determine the LSC counting characteristics of these isotopes. No
experimentation was conducted other than to detenmine detection/quantification
capabilities. Suifur-35, Cesium-115 and Copper-67 were not used nor obtained. Nickel-
63 use was limited to the foil in the electron capture detector of the gas chromatograph
from October 1989 through July 1998. Barium usage was limited to the ext=mal standard
in the LSC (10/89-7/98).

Eacllities

Room 170 was used to package and store radioactive waste and the south loading
dock was used as a staging area for radioactive waste awaiting shipment to disposal or
reprocessing sites from December 1994 through July 1998. Room 176 was used for
storing radioactive waste from January 1991 through November 1994. The north loading
dock was used to receive samples containing radioactive materials from approximately
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11/91 to 8/93. The Walk-in cooler and freezer located on the loading dock were used to
store samples containing radioactive materials from approximasely 1/90 to 7/98.

Room 143 housed a gas chromatograph-mass spectrometer and a TLC radiochem
scanner. Radioactive samples were analyzed in this room from approximately 12/89 to
12/94.

Radioactive materials may have been used in room 144 between December, 1989
and January 1990. If so, use was infrequent and work was ptobably limited to spotting
TLC plates with C-14 or other similar, relatively clean activities using C-14.

Room 147 was a darkroom used for autoradiography, for both C-14 and P-32
between July 1990 and approximately August, 1994. No radioactive materials have been
used in this room since approximately 8/94.

Room 147 and 146 were connected in approximately October 1994. No use or
very little use of radioactive materials occurred in room 146. Any use of radioactive
materials would have been limited to autoradiog :aphy using '*C.

Room 148 housed an ultra freezer for several years in which P-32 was stored.
Other activities involving radioactive materials can not accurately be documented,
although is belicved to have been relatively light.

Room 150 was used both as a microbiology laboratory and as a general-purpose
chemistry laboratory. Radioactive materials including C-14, Ca-45, CI-36, and possibly
P-32 were stored in this room. Ussge of radioactive materials can not be accurately
documented, but usage was light.

Activities using C-14 occurred in room 151 between 12/89 and 6/90 The level if
activity was low to moderate. P-32 was heavily used for one to two years.

Room 152 was a general-purpose laboratory. C-14, P-32, Ca-45, and Cl-36 were
used in this space intermittently. No usage has occurred for the past 3-4 years.

Room 176 was not 1sed to conduct research or analysis involving radioactive
materials. However, the entrance to room 177 is through room 176. Thus radioactive
materials were transported through room 176.

Room 20! was a constant temperzture room. Operations were generally limited to
sampling and monitoring temperature-controlled studies. C-14 labeled materials were
used in this room from approximately Junc 1990 through January 1992.

Room 202 initially housed the Ni-63 source (10/89-1-91). From October 1989
through August 1994 this was the general-purpose laboratory for C-14 labeled materials.
Activities included synthesis, combustion, and extraction.

Room 203 housed the Ba-13> ource from 1/90-7/98. This room saw the heaviest
usage of C-14. Activities included samplie stoage, sample preparation, extraction and
concentration, dilution of source materials, and liquid scintillation counting. Room 204,
within room 203, was origiually set up as a photolysis lab where C-14 matenials were
tested. After approximately 12/94 this room was converted into a storage closet and use
of radioactive materials in this arca ceased.

Room 215 was used for DNA analysis using P-32 for approximately 2 years (8/91-
8/93). Room 216 was originally used for & C-14 synthesis and for conducting a single
composting study using C-14 labeled explosives. Then, this room was used for DNA
analysis using P-32 labeled probes.
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Room 217 was a balance room. Any radioactive materials may have been weighed
in this room. Operations were limited to weighing to keep the room uncontaminated.

Room 218 was an archive room. C-14 labeled test substances were stored in a
refrigerator in this room. No other handling of radioactive materials was permitted.

Room 219 was an analytical laboratory from approximately January 1991 through
July 1998. Radioactive samples were stored and analyzed (gas chromatography, thin lay=r
chromatography, ion chromatography, high performance liquid chromatography, gas
chromatography-mass spectrometry, and UV-VIS spectroscopy) in this room. Operations
included preparation of standards, limited sample clean up, and fraction collection. A
large number of C-14 labeled samples were analyzed in this room.

Room 220 was used for a very short period to perform chemical operations with C-
14 labeled materials (synthesis and purification). Soine use of P-32 may have occurred.

Room 221, 222, and 223 were interconnected laboratories. Room 223 housed an
autoclave. Kadioacti e materials were not used in room 223. Room 221 was a photolysis
laboratory where tracer labeled materials were exposed to simulated sunlight to
characterize Photodegradation. Operations were limited to experimental setup,
monitoring, and sampling. C-14 was the only radioactive material used in room 221.
Room 222 was used for two functions. P-32 autoradiographs were developed on a routine
basis for a 1-2 year period. This room was also intermittently used to set up and assemble
photolysis chambers containing aqueous solutions of C-14 labeled substances.

No radioactive materials were used or stored in the greenhouse area.

Containment Practices

The IITRI Materials License Application included a section (Item 10) that detailed
the facility Radiation Safety Program. The goal of the program was to minimize the
exposure of personnel to radiation which is consistent with the NRC policy of maintaining
exposures “as low as reasonably achievable” (ALARA). The well-documented training
program includes a detailed description of the safety practices that were established for the
protection of the workers, the public and the environment from exposure te radioactive
materials.

The facility procedures used for handling of radicactiv: materials were based on
maintaining attention to detail, using engineering controls where possible, controlling
access to materials, and monitoring of employees and the facility. The exposwies were
limited through use of proper shielding (such as 0.5" of acrylic for P-32). use of personal
protective equipment and use of effective spill control procedures. As result, previous
maximum exposures have been measured at less than 290 mrem/yr shallow dose. and 100
mrem/yr measurable deep dosc quivalents (using TLD rings and whole body badges).
Typical exposures were less than 50 mrem/yr for the facility radiation workers.

w Di 1 Practi
The radiation safety-training program also included training of personnel on the

proper identification, segregation, handling, accounting, packaging, and disposal of
radioactive wastes. Log sheets were utilized to identify and track the type of wastes; i ¢,
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solid compactable/non-compactable, liquid, mixed, scintillation wastes, or wastes held for
decay. The specific activity and description. were identified for proper accounting and
disposal purposes.

Periodically, the Radiation Safety Officer (RSO) would arrange and supervise the
packaging and removal of the radioactive wastes from the facility by a permitted waste
hauier /Radiation Service Organization (RSO, Inc.), in Laurel, MD). The RSO assured
that the waste contractor was properly licensed, and that the wastes were properly
identified, documented and arrived at the final licensed destinaticns.

Accidents/Spills

A vial of C-14 labeled pesticide containing approximately 400 ,.Ci
was dropped on the floor in room 203 on 11/19/91. The vial broke on the floor in the
corner to the left of the hood. One worker's boots were slightly contaminated. The floor,
cove base, and adjacent metal cabinets were contaminated in the immediate arca of the
spill. Minor contamination was tracked across the room on the workers boots. No loss of
C-14 from the room occurred. The contaminated floor tile and cuve base (in the
ilnmediate spill area) were removed and disposed of as radioactive waste. The adhesive
under the floor ti'e was scraped up. Other contaminated surfaces were worked with
solvent umil no C-14 residues were detected. The worker’s boots were decontaminated
with solvent.

On 5/18/92 during a pressure filtering operation in room 219 a worker was sprayed
in the face with a 50:50 water:acetonitrile solution containing C-14 labeled materials. The
worker was wearing a lab coat and safety glasses. She immediately removed her glasses
and washed her face. Then she showered and washed her hair. The bench in the
immediate area was also sprayed. The bench and adjacent floor were cleaned until no C-
14 could be detected. The total volume of fluid in this incident was 2 ml. The total C-14
ectivity was 105,000 t0110,000 DPM. The worker was not injured.

On 6/10/92 during the transfer of a C-14 liquid in the hood in room 202, a quantity
of approximately 180 p curies was spilled. Most of the liquid was held by absorbent
paper. Some liquid ran down the front of the hood contaminating the underside of the
ben<h, cabinets under the hood. and the floor immediately in the front of the hood.
Contaminated floor tiles were moved and disposed of as C-14 waste. The contaminated
hood, bench, and cabinets were cleaned until no C-14 could be detected. Seams between
the base cabinets and hood base could not be accessed and were possibly contaminatgd.
Therefore, the hood was clearly !abeled with a wamning to alert personnel when the hood
was disassembled. All C-14 was contained and no injuries were incurred.

On 2/17/93 carbon used to absorb C-14 labeled materials was dispersed in room
202 during a pressured nitrogen column drying operation. Approximately 9 uCi of C-14
were released. The room was cleaned with a varuum cleaner equipped with u HEPA
filter. Swipes of the room did not show any C-14 activity remaining. No C-14 was lost
and no personnel injury occurred.
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Attachment B

Facility Drawings
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Attachment C

Survey Dingrams, Removable Contamination, Scan,
and
Direct Measurement Results

Coatents
1. radioactive material use/storage laboratory rooms/arcas

112 152 201 218

143 170 202 219

144 176 <03 220

147 177 204 221

148 215 222 ,
15C 216 223

151 217

area on top of SCIF#1, Rm 174 and Rm 105A

sink drain lines

roof (chemical fume hood blowers and immediate area)
greenhouse (concrete pad)

AR O

non-use areas (corridurs, lobby, 105A vacuum pump room)
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Radiological Survey Results

Site - ITTRI Va. Technolugy Cener

S oy Results of Room 12 .
Looation Radioimotcpe Labos Mary
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I L —
TYPE Nl Suney Surveyor - Huson D, Swk D, Smith G.
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btageated Count MDA - 841 dge/100 @l haegratnd Cov MDA - 171 den/108 am2 takAy) hopm
Sawmupg MDA - 200 dpm'100 a2 L. » =
Grid * $7% Confiderce Level S rvey Nata Resuits
(5) Wips Rondle (1) Bets Samn /100 o2 (2) Bate Ourat bians 10¢ -on2 | () Commma | (£) Gaswme Aot and
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Radiological Survey Results

Site - ITTRI Vo Technology Canter Survey Rosults of Room 143

Date- | I-M‘-98

Location Radicisotope Labaratory TYPE 11 Survey Surveyor - Bisson D Semith (3, Sink D
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Gnd * $9% Conldene Lovel Survey Data Resuits
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Radiological Survey Results

Sae - ITTR! Va. Tochnology Center Survey Kesuits of Roam 202

Date -

13-21-98
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Radiological Survey Results
Sits - ITTRI Va. Technology Conter Survey Results of Room 204 Date - 15.-X1.98
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Radiological Survey Results

ITTRI Va. Technology Ceanter Burvey Rewults of  Roam 213 Date - 14-J0-98
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RSO OrderNo. 14,505

‘RSO, Inc.

P.O-Box 1526 P.0. No.
Laurel, MD 20725
(301) 953-2482
Certificate of Calibration
Issued To Instrument ]
RSO INC. -Ludlum
\ Customer: L eFTY services Make:
M
5206 MINNICK ROAD Type: Microrem
Addrcssl .
City LAUREL State:'®  Zip20707 Model: 19
- _6reg Smith prone! 410! 7927444 || Seria) 4 ;32081 -
E Make 3‘;[%pe Modet Scrial Number  Voltage (v) Radionuclide Efficiency
. B . ‘. mi .
2.
3
137Cs (662 ke¥) boum calibrator (JL. Shepherd Model 28-6A, /N 10056). The results are tabulated belov.
‘ : Catidbration iz Lraceadle to NIST.
- ORI )
‘ | Scale or Range Calculyed Ohsgnsd i
, 20.000 20000 * 100 3 1
50 10.000 10000 * 1.00
40 000 40000 * 1.00
250 50 000 50000 ° 100 | - 2
; 200 000 200000 * 100 S
. 500 10000 10000 * 100 s
40000 0000 * 100 2
Lo 5000 1.000 00 §,000 00 X1 (o]
4,000 00 4 00600 100
0- 1 (177
|
: 0 Calculated .
Calibration Geometry
Onentation To Radiation Beam
Front X Back Parallel Perpendicular
PROBE WINDOW
: : 100 OPEN  CLOSED RXED X
. Average carection Factor: DIS'I'RUMEN'l" ' CKS
- ORMEMT Pt sed. CHECK SOURCE: "\\°
. - BATTERY CHECK:PA
. _ ENVIRONMENTAL c%\u)tnous
R R , L . Temmun:
o gk B P ogr agb . .’ _.f?ﬂ.ﬂ‘.* . » L . . L T S . \.h.-’ - num:ms M
' PRI - ‘Humidity:65 ¢ 1
o ¥ ST T LEY LRV L R e N R R o 2R N Tt TN g
' n’fsﬁu@l e Shoald For Recalibration No Lafer Than 8/3i798 ~
. . .'.:'!:::-. N
sw:d . Calibrated By. Reviewed By: a2/38
Maryland Li D 33-021-01

- —— -




RSO Inc RSO Ordc.r No. 14951
’ -

P.O. Box 1526 P.O. No.

Laurel, MD 20725

(301 953 2482

Certificate of Calibration

Issued To [Instrument ]
CustomerRS0. INC. : Make:Ludlum ‘
Type:aletneter
Addressb204 i TIRNICK ROAD
CityLAURTL Stater®  Zip?0?07 Modcl:2200
__ContactJin DFAN, R Phonet™C1) 953 2487 || Serial # :43045
Y " Mak Ty Mode} Serial Number Vol Radionuclid Effici
i e e € pe. erial Number oltage (v ionyclide icienc
1. Ludfum s Flow 4370 T3] _._.'w!_ax_l_lv\, Ll;?)'s—r?-‘r r ‘375*\’1"—!‘_ Ya®
2, 99T¢ 0%
. . : 3.
) 4,

XS0, Tac Certilies I-1 oa 4723/ 93 (he above descrioed insirument was calibrazed uting 8 radioactive source W delerdine the
sfficiency for & specific radionuclidets) and using electconicatly gr. er .ed pulses lor the linearity. The etficicacy is xhown
sbove with the linearity data tabulaied belov. Calidration cquioment and tources sed are traceable 1c NIST.

Scaje.ox Range Calculucd ! Observed!on? g IO T T
‘bn:t 5 4100000 11y foy 0 9f L1 -
400 000 411 000 097
Scale 1,000 000 1,011 060 099
4,000 000 4,100 200 098
10.000.000 10,300 000 097 3
40.000 000 41,000 000 098 >

100,000 00 103 .000 00 097 ) 44

400,00000  404.00000 0w g 1 T .

IRERER T 1T

0 T
0 Calculated !
R Calibration Geometry
Orientation To Radiation 8eam
Front  Back Parallel Perpendicular
PROBE WINDOW
Average correction Faclos: 097 J b FIXED
. : . — INSTRUMENT CHECKS
i COMMENTS CHECK SOURCE: NA:
: ! BATTERY CHECKBATT/AC

' ENVIRONMEN‘I’AL CQO6NDC, \ IONS .

o . P . Tc ¥ S L “
‘ . mgusm 765 mmyg S
¢ o . ‘;1’ ) v i * -, L " !;lu!!.\ld"y 55 % s ‘_\ :

e This Instrument Should Be ’
:-:'Ag.:.'-;':u_;:u;‘: T SO NP = 0 )

i ergdnd pe - Yo, - #
- AT ;.::f;iﬁk?#an_.nﬁl,ghﬁﬁ'e - "’

-




RSO Order No. 14.355
RSO, Inc.
P.O. Box 1526 P.Q. No.
Laurel, MD 20725

(301) 953-2482

Certificate of Callbratmn

Issued To mﬂf
Cu- tomer; %50- INC. Makc: wdiom
Type: Ratermter
Address: 5204 MINNILK ROAD
City: LAUREL State; 10 Zip:20707 Model: 2221
» Ddectors i ) .
\ Make Muodel Serial Number  Voltage (v) Radionuclide Efficiency
T H Gas Flow 4820 1975 90Sr.14C 35%.10%

2. 99T, 137Cs 17%.13%
3

' 4.

b W50 1ac. certilles that on 4771790 ibe above deaccibed instrument was calibrated using & radicactive soucce Lo deteraine the

eflic ency (or ¢ specilic ragirauclide(s) x1d using electronically genersted pulses for the tinearity. The efficiency is shown
above with the lipearitv Jaws Labulated deiow. Calibration eauioment and sources used are traceable to KIST.

1

Scale or Range Calculated (P")  Obeerved (Com)  CF
Il 100 000 100 900 00
<00 000 403 060 999
110 1.000 000 1,011 000 09
4,000 000 4.039.000 099
X100 10,000 000 10,115.000 69 3
40,000 000 40.396 000 095 2
K 100.000.00 10115700 09
4000° ) 40394200 099 g
.  J
{
- 0 TI
0 .
Calculated
Calibration Geometry
Onentation To Radiation Beam
Front  Back Paralle] Peérpendicular
PROBE WINDOW
. Average currection Factor: 099 INSTRUM!:TD CiECI(S
. CO"*MFNTS CHECK SOURCE: . Source Set : 31000 cpm
BATTERY CHECK: BATY
ENVIRONMENT AL CONDITIONS
Tem ntum 2 °C
. 765 um
. ‘Huxmdity 785 '8
Than IQZZQLQQ_ S




RSO Ordc;No 14.805

RSO’ Inc. P.O. No.

P.O. Box 1526
Laurel, M) 20725
(301) 953-2482

Certificate of Calibration

Issued To Instrument

Customer:R50 INC. Make; Lusium
SAFETY SERVICES
Type: Ralemeler
Address:S206 MINNICK ROAD

City:LAIREL State:MD  Zip:toi07? Model: 12
Contact:” . Giren Smith m[-ﬂﬁ) 292-7444 || Serial #: 102824
to
Detectors Make Type Mode} Senal Number  Volta Radionuclide Efficienc
1. Ludfom Hal 7 5278
2,
3

4
mem!mﬂﬂmvmmﬁnnrumm was calibraied using a radioactive source to determine the

sllicicncy for a specitic radionuciidels) and using electronica{ly generated puises for the lineacity. The efficiency 13 shown
above with the tinesrity dat2 tabulated belov. Calidration esuioment and sources used are (raceabte to NIST.

R ,*,..,.,.1.’3.:%' .

T Observed LISTITE
Seale or Rapge Calpalpicds 100) 0y o
400000 400 00y 100
X190 1,000 000 1.609 000 1 00
4.,000.000 4,000 000 100
1100  10.000 000 10.000 000 109
40,000 000 40,000 000 100
Xi000 100,000 00 100,000 00 100
400,000 00 4090 000 .00 100

Front

100

Average catrection Factor:

COMMENTS

etumed For Reallhrstion No

.

Observed

Calculated ’

Callbration Geometry
Onentation To Radistion Beam

Back Parallel Pefpendicular
PROBE WINDOW

OPEN CLOSED VIXED
INSTRUMENT CHECKS
CHECK SOURCE: NA:
BATTERY cusc&“"
ENVIRONMENTAL C%Nné'nous

Tcm
ure: 765 mmig
_+ . Humidiry:6S %
Than 6/31/98

»
R
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14 U.8. NUCLEAR REQULA RN T e m
)
CETHAITED SLSOER FOR ALAPENEE 6 CHMPLY WITH TISL SAAMRADSY 8P S TN CRULLITION
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CERTIFICATE OF DISPOSITION OF MATERIALS ] uaatem cnasmin simmyi, o 30464061 48 T Bl /ibwtts MuSoy
SGUITE VAT S5T CONICT 08 SPOSOR, A0S A FERSER 8 NOT SRS T8 RAFWA T8, 4

LNSTRUCTIONS: ALL ITEMS MUST BE COMPLETID - PRINT ON TYPE CaLLICRan ©F EPMMATGN SIss 17 BUALYS A CATENTLY LI M CAETO BRI
SEND THE COMPLITED CERTIFICATE TO THE NAC OFFICE SPECIFIED DM THE REVERSL

11T Research Institute
8510 Cinderbed Road, Suite 300
Newington, vA 22122

45-25057-U1

AYE

December 31, 2004

A. MATERIALS DATA (Check one and compiete as necessacy/

THE UICENSEE OR ANY INDIVIDUAL EXECUTING THIS CERTIFICATE ON BEMALF OF Tt~ LICENSEE CERTIFIES THAT:
{Check and/or complate the appropre.s itemis) below./

1. NO MATERIALS HAVE EVER BEEN PROCURED OR POSSESSED BY THE UCE“QEZ UNDER THIS UCENSE.

OR
Ez. ALL ACTIVITIES AUTHORIZED BY THE LICENSE HAVE CEASED AND ALL MATERIALS FROCURED AND/OR POSSESSED BY THE
LICENSEE UNDER THE LICENSE NUMBER CITED ABOVE HAVE BEEN DISPOSED OF IN THE FOLLOWING MANNER. (/f sdditonsi
Space is needed, usa the reverse srie o7 provide stiachmends.)

Doscribe spacific material vansfor actions and. if thers were radioactive wistes genersted in tarnvinating this Ecense. the dposs!
sctions including the dliposition of low-level radicsctive wasts, mixad waste, Graater-than-Clsse-C weste. snd sasied sources, it
spphcable.

See Attachment - 1

For transters, specify the dats of the r-sler, the nama of L licensed rec.pisnt, and the recipient's NRC kcense number or
Agieament Siste nama and licanss nun. o8/,

See Attachment - |1

It matsrisis were disposed of directly by the ¥censss rather than tranafarcad 1o anothar licensese. licensed disposal site Or waste
contractor, desceibe the specific dispossl procedurss fe.g.. decay in storsge).

Not Applicable

) 8. OTHLR PATA
XJ 1. OUR LICENSF HAS NOT YET EXPIREU; PLEASE TERMINATEIT.

2. A RADIATION SURVEY WA3 CONDUCTED 8Y THE LICENSEE YO CONFIRM THE ABSENCE OF LICENSED RADIOACTIVE MATERIALS
AND TO DETERMINE WHE THER ANY CONTAMINATION REMAINS ON THE PREMISES COVERED BY THE LICENSL  (Check one)

NO (Attach eaplanatwn) ’
YES THE RESULTS /Check onel

X | ARE ATTACHED, or

WERE FORWARDED TO NRC ON [Dare)

3. YHE PLRSON TO BE CONTACTED aw T [l
REGARDING THE INFORMATION Dr. Richard . Dovie 703-4550-04060

PROVIGED ON THIS FORM

4. WAL ALL FUTURE CONALSPONDENCE REGARDING THIS LIZLNSTE 10
IITRE, P,O. Boux B99
B510 Cinderbed Road, Surte 300, Newington, VA L W

CERTIFYING OFFICIAL

I CERTIFY UNDER PENALTY OF PERJURY THAT THE FOREGOING 1S YRUE AND CORRECT
- OATE

—

oRTT D NAME Azl TITLT

Dy Richhrd © heyie 07 & }—
- Jownad C b ALC U

ZATRIT
Assuciaty Djrec b/iwe O
1N THIS CERTIFICATE MAY Bf SU8

WARKING  FALSE STATEMENTS ~T YO Civit AND/OR CRIMINAL PENALTIES  NRC
RCGULATIONS REGUIRE THAT SUBMISSIONS TO THE NRC BE COMPLETE AND ACCURATE IN ALl MATERIAL RESPECTS. 1B USC
SECTION 1001 MAKES 1T A CRIMINAL OFFENSE TO MAKE A WILLFULLY FALSE STATEMLNT OR KEPRESENTATION 1O ANY
DEPARTMENT OR AGENCY OF THE UNITED STAYES AS TO ANY MATTIR WITHIN 1S JURL T THIONS
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Attachment 1
Certificate cf Disposition of Materiais
NRC Form 314 -
Saction A.2. {Continued)

IIT Research institute, Newington VA
License Number 45-26057-01
Docket No. 030-31193

Material Yransfer Actions

1i TRI provided notification to the NRC on Apri 28, 1998 of intention 10 permanently cease
operations. The radioactive materials that remained at the [IT Research Institute (IITRI) licensed
facility on that date, have been removed from the premises The information conceming the
transfer of the materials is listed below.

Radioactive Waste materjals

Waste materials or. hand and waste materials generated dur-ng 1.8 decommissioning procedures
were all low specific activily matenals and were packaged and r:moved from our facility by 8
waste coniractor, Radiatio. Service Organization (RSO), Inc., £ 204 Minnick Road, Laurel, MD
20725. Their Maryland State radioactive materials license nur ber is MD-33-021-02. The waste
malerials were 8ll were transferred from lITRI to RSO un two iates.

1. On 07/30/98, dry solid wastes, EPA-hazardous scinfillation vials, mixed waste, iquid wastes,
a chemical lab pack, contaminated oil, and a contaminated vacuum tank and were
transfeed to RSO on manifest # 14604. The dry solid wastes were transferred {6 the RSO
facility at Lauref, MD. then are destined for supercompaction at GTS Duratek, Oak Ridge, TN
(Tennessee License # R-73008-H94) and burial at Barnwell, SC ( South Carohna License #
097). The hazardous scintillation vials, mixed waste, liquid wastes, and the chemical lab
pack were ~hipped by RSO on an exciusive use shipment to Ferma-Fix ot Flonda, Inc., 1940
NW 67" Place, Gainesvilie, FL. 32606, (Florida License # 2598-1). The shioment was
received by Perma-Fix on 08/10/98 for eventual incineration. The contaminated oil was
shipped 1o GTS Duratek, Oak Ridge, TN (Tenpesses License # R-73013-F21) for
incineration, and the contaminated tank was also shipped to GTS Duratek (Tennessce
License # R-73008.H94) for metal meit

2. On 08,21/98_ the second transtel to RSO took place &nd was documented on the RSO
manifest # 1382%  The shipment included dry sohd wastes that were transteired to the RSO
facility a! Laurel, MD. then are destined for supercompaction at GTS Duratek , Osk Ridge,
TN (Tennessee License # R-730( 3-H94) and burial at Bainwell, SC { South Carohna License
# 097) The second transfer to RSO atso included ron-hazardous scintifation wials that were
shipyed to the RSO faciity at Laurel, MO tor eventual stuprient to Peima-Fix of Flonda _
(Flonda License # 2598- 1) 10r incineration -

Radioactive Sealed Sources

The HTRI tacity possessed two sealed sourmes as histed on the TR Matenab, License Ni-63
(10mCt) and Ba-133 {18 6uC1) The Ni-63 sealed soutce was used in an election captute aelecio
of a Model 14 Shimazu gas chvomatogiaph The Ba- 133 sealed source was used as an external
standard in a Mogel 2200 CA Packard n-Carb Ligind Scintiflation Analyzer

1 On 06/29/98 the NI-63 soudrce wirs removed by a Shunadzu Scientiic Institenents, Ine
techncean 101 transter to the Shimadeu tacibty at 7100 Riverwood Dt Colurmbit, MD 19045,
(Maryland License # MD-27-011-01) 1t bem held there tor eventuat Lianster to ow IITRE

Page = vl 3




Attachment 1
Cenificate of Disposition of Materials
NRC Form 314 -
Section A.2. (Continued)

117 Research institute, Newington VA
License Number 45-25057-01
Docket No. 030-31193

facility at 10 West 35" Strael. Chicago, IL 60616, (lllinois License # IL-01563-01) for re-
installation into the gas chromatograph when it amves there

2. On 0872598 the Ba-133 source was removed by a Packard instrument Co technician for
transfer to the Packard facility at 2200 Warrenville Road, Downers Grove, IL 60615, (Hiinois
License # IL-01741-01). it will be transferred to the IITRI facility at 10 West 35" Stieet,
Chicago, IL 60616, (liinois License # IL-01563-01) when thie licuid scintiflation analyzer
amves at that facility.

Other Radioactive Materials

UTRI also transferred various other radicadjve maternals to sponsors  The matenuls had
previously been held in the lITRI Newington, VA radiodClive malenal arclives

1 On 08/12/93, radioactive test and reference matenals were transterred ‘0 Novantis Crop
Protection, Inc.. 410 Swing Road, Greensboro, NC 27409, (North Caroliria License # 041-
0450-1).

2  On 081498, radioactive test matenal was tr~-sterred to Uniroyat Cherrcal Co | i, World
Headquarters, Middlebury, CT 06749, (NRC wLicense # 06-06221-08)

3 On 08/19/98. radioactive tesl matenal was transterred to WIL Research Laboralones, Inc,
1407 Geoige Rd.. Ashiand, OR 44805, (NRC License # 34-20070-01)

Page 0ot 3
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