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Re: License no. 37-30095-01 
Docket no. 030033359 

Dear Sir or Madam: 

As indicated to you in our letter of 12 JulO7, MPI Research was in the process of 
decommissioning the Radioisotope Laboratory and disposing of all radioactive material 
in preparation for termination of license no. 37-30095-01. The decommissioning is now 
complete and all licensed material has been disposed. A copy of the Final Status Survey 
is enclosed. The survey documents that the facilities at MPI Research meet the 
requirements for unrestricted release. A Certificate of Disposition of Materials (NRC 
Form 3 14) is enclosed to verify the disposal of all licensed material. 

MPI Research requests that license no. 37-30095-01 be terminated and thanks you for 
your prompt attention to this matter. 

Sincerely, 

/ 

Kevin Lloyd 
General Manager, Analytical Services 

Enclosure: NRC Form 3 14 
Final Status Survey 
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Introduction 
This report is the Final Status Survey that is required for the termination of Nuclear 
Regulatory Commission (NRC) byproduct material license number 37-0095-01. It is also 
intended to serve as a historical reference for MPI Research for information on facilities 
and the activities conducted under the NRC license. 

Historical Information 
Nuclear Regulatory Commission byproduct material license 37-30095-01 was issued to 
Centre Analytical Laboratories, Inc. at 3048 Research Drive, State College, PA 16801 on 
28 Feb 94. The radiochemistry laboratory was located in room 6 of the basement of what 
is now Building 1. The activity limits were: 

Carbon 14 95 millicuries 
Phosphorus 32 6 millicuries 
Sulfur 35 10 millicuries 

In October 1996 the radioisotope laboratory was moved to room 209 of the new Building 
2 next door to Building 1 at 3058 Research Drive. In March of 2002 the license was 
amended to also allow the use of licensed material in a new Building 3 located at 3 117 
Research Drive. The environmental fate studies using Building 3 were completed and it 
was removed from the license in September 2003 and released for unrestricted use. 
Building 3 sold shortly thereafter. 

In February 2004 the radiochemistry laboratory was moved from Building 2 to the 
present location in room 101 of Building 1. 

The following amendments have been made to the original license. 

Amendment #1 was issued 4 Aug 94. It changed the Radiation Safety Officer to 
Rodger W. Granlund. 

On 8 Apr 96 the NRC notified Centre Analytical Laboratories that the expiration 
date of the license had been extended to 28 Feb 2004. 

Amendment #2 was issued 10 Oct 96. This amendment changed the location of 
the radioisotope lab to room 209 of Building 2. 

Amendment #3 was issued 16 Apr 01. This amendment added 20 millicuries of 
3H to the license and acknowledged the change of the person responsible for the 
license from Michael Arjmand to Richard Grazzini. 

Amendment #4 was issued on 12 Sep 01. This amendment acknowledged the 
name change to Exygen Research, Inc. 

Amendment #5 was issued on 12 Mar 02. This amendment covered the use of 
licensed material in Building 3, 3 1 17 Research Drive. 
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Amendment #6 was issued on 11 Sep 2003. This amendment removed Building 3 
from the license and released the building for unrestricted use. 

Amendment #7 was issued on 18 Feb 04. This amendment covered the relocation 
of the Radioisotope Laboratory from room 209 in Building 2 to room 101 of 
Building 1. 

Amendment #8 was issued on 13 May 04. This amendment renewed the license 
until 31 May 2014. 

Amendment #9 was issued on 12 Oct 06 and acknowledged the transfer of the 
ownership of Exygen Research to MPI Research. 

Amendment #10 was issued 10 Aug 07 for the replacement of Richard Grazzini 
as the management person named on the license with Kevin Lloyd, General 
Manager. The letter for this amendment also notified the NRC of the intent of 
MPI Research to terminate the NRC license. 

The current radioisotope and activity limits (any chemical or physical form) are: 
Hydrogen 3 20 mCi 
Carbon 14 95 mCi 
Phosphorus 32 6 mCi 
Sulfur 35 10 mCi 

No was possessed or used under this license. The last 32P acquired under the license 
was in April 2001, so any 32P activity has been removed by radioactive decay. No 3H 
was used in any projects. A NIST standard of tritiated water with an activity of 10.8 
microcuries was received on 9 Oct 98. This was divided into several vial and flame 
sealed for storage. Some of the 3H standard was used for calibration of the liquid 
scintillation counter; the remainder was disposed in the final waste shipment. Two items 
with 250 microcuries of 3H each were received on 22 Nov 04. This material was stored 
frozen and never used. It was disposed in the final waste shipment. Therefore, only I4C 
was of concern for the final status survey, although, those items that were used for 
storage of tritium-labeled compounds, such as the freezer(s), were checked for 3H 
contamination. Also, the smears used to check for residual contamination were counted 
in a liquid scintillation counter in a window that would include tritium counts with those 
for 14c. 

Surveys 
The previous locations of the radiochemistry laboratory in room 6 of Building 1 and 
room 209 of Building 2 were surveyed at the time the laboratories were moved. A 
closeout survey was also performed for Building 3 after radioisotope use was terminated 
there and before the building was sold. The guidelines published by the NRC in 
Regulatory Guide 1.86 in 1974 (NRC 1974) and in 1993 (NRC 1993) were used as the 
contamination limits. For I4C the values were 5,000 dpd100  cm2 averaged over up to 1 
m2, 15,000 dpd100  cm2 maximum for up to 100 cm2, and 1,000 dpd100 cm2 for 
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removable contamination. The current limits for building surface contamination 
published by the NRC in NUREG 1757 (NRC 2006) are based on specific radionuclides 
and the value for I4C is 3.7E+6 dpd100 cm2. This value assumes 10% of the activity is 
removable and is based on a dose of 25 mredyear for building occupants. 

The closeout surveys for each of the laboratories are discussed below and copies of the 
surveys are included as attachments to this report. Building surfaces were all well within 
the limits for residual contamination and in most instances were below detection limits. 
The only surfaces with residual contamination were in the interiors of hood ductwork. 
These surfaces were also within the limits for unrestricted release. 

Radioisotope Laboratory, Room 6, Building 1 
This laboratory was used for 14C work from February 1994 until October 1996. Routine 
surveys during this period did not detect any significant contamination. The cabinets, 
bench tops and floors were surveyed on 27 Feb 97. All smears for removable 
contamination were less than 100 dpd100 cm2. No contamination was detectable with a 
thin-window GM detector and ratemeter (MDA=4500 dpd100 cm2) or with a scaler 
(MDA=100 dpd100  cm2. 

The hood ductwork was the only location that any contamination was found. The hood 
exhaust duct passes through the wall to the outside then up along the outside wall to the 
roof. The exhaust fan and a short stack with a venturi to draw in extra dilution air are 
located on the roof. A filter box for a HEPA filter or an activated carbon filter is located 
just above the point where the duct emerges through the basement wall, but no filters 
were ever used. 

A survey of the interior of the hood and the ductwork accessible at the top of the hood 
and at the filter box was conducted on 30 Dee 06. The baffles were removed from inside 
the hood to make all the interior surfaces and the inside of the ductwork available. 
Smears of the interior of the hood were all less than 100 dpd100 cm2. One smear from 
the inside of the duct at the top of the hood showed 195 dpd100 cm2 of removable 
contamination. No contamination was detectable by direct survey of the surfaces with a 
thin-window pancake GM detector (MDA=45OO dpd100 cm2 with a ratemeter). The 
inside of the filter box was surveyed before cleaning to estimate the contamination level 
for the inaccessible surfaces of the ductwork. Smears from inside the filter box had 130 
to 640 dpd100  cm2. Direct counts inside the filter box with a thin-window pancake GM 
detector indicated up to 1900 dpd100 om2 (MDA=l200 dpd100 cm2 for a 1 minute 
count with a scaler). 

On 2 Nov 02 the fan and stack on the roof were opened for repairs, making some interior 
surfaces that were not normally accessible available to survey. The filter box and the 
interior of the hood were also rechecked at that time. The interior of the fan housing had 
a maximum of 170 dpd100 cm2. The interior the exhaust stack had 430 dpd100  cm2 at 
the bottom and 40 dpd100 cm2 at the top. Smears from the interior of the filter box 
were all less than 100 dpd100 cm2. Smears €?om inside the ductwork above and below 
the filter box were 250 and 160 dpd100 cm2 respectively. All smears from the hood and 
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a small attached canopy were less than 100 dpm/IOO cm2. 
contamination on any of the surfaces with a thin-window pancake GM detector and 
ratemeter. 

There was no detectable 

All the smears for removable contamination and the GM measurements for total 
contamination in the Building 1 Radioisotope Laboratory were within the limits listed 
above (NRC 1993). No further surveys or decontamination are required. Copies of the 
laboratory and hood surveys are included as Attachment A. 

Radioisotope Laboratory, Room 209, Building 2 
The Radioisotope Laboratory was moved from the basement of Building 1 to room 209 
Building 2 during Jan-Feb 97. The laboratory remained there until February 2004, when 
it was moved to the present location in Room 101 of Building 1. During that period 14C 
was used in the laboratory for a number of environmental fate studies. During the period 
December 1999 through May 2001 32P was also used in genetic studies. The closeout 
survey of Room 209 was performed in Jan-Feb 2004. A draft of the closeout survey 
report was prepared in March 2004. Through an oversight the final review was not 
completed until the draft was examined again in July 2007. 

The only residual activity after cleaning was in the hood ductwork. Smears of the 
accessible ductwork were less than 100 dpd100 cm2. One side of the ductwork for hood 
2-209-A had spots with 100-200 gross cpm with a pancake GM detector. This is 
equivalent to 3600-8700 dpd100 cm2 and is within the release limits for spot 
contamination. A copy of the closeout survey for Room 209 is enclosed as Attachment B 

Building 3 
The license was amended in March 2002 to allow the use of 14C in environmental fate 
studies in Building 3 at 3 1 17 Research Drive. This building contained several 
environmental chambers that were used for long-term environmental fate studies until 
November 2002. It also contained a large walk-in freezer that was used for sample 
storage until July 2003. A closeout survey of Building 3 was conducted on 17 JulO3. 
The survey was submitted to the NRC with a request to remove Building 3 from the 
license in August 2003. Amendment 6 to the license in September 2003 removed 
Building 3 from the license and released it for unrestricted use. Building 3 was sold after 
it was released for unrestricted use. A copy of the closeout survey that was submitted to 
the NRC for Building 3 is included as Attachment C. 

Radioisotope Laboratory, Room 101, Building 1 
In February 2004 the radioisotope laboratory was moved from room 209 of Building 2 to 
room 10 1 of Building 1. In June 2007 work to decommission the laboratory and 
terminate the license was started. All equipment in the laboratory was surveyed and 
decontaminated, as necessary, for unrestricted release. The work surfaces, floors, 
drawers, cabinets, walls and ceiling were all surveyed. With the exception of general 
license or exempt instrument calibration sources, all radioactive material was shipped for 
disposal on 3 Oct 07. 
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A hood on the first floor of Building 2 was used for a 14C compound synthesis in May- 
June 2005 because the hood in room1 of Building 1 was not large enough to 
accommodate the apparatus. There was no detectable contamination on accessible 
surfaces of the hood after cleaning. The hood was not disassembled to check the 
ductwork, but the contamination level at the exhaust baffles in the hood indicated that 
any ductwork contamination would be well below the limits for building surfaces. A 
hood on the third floor of Building 3 was also used for several weeks in 2006 for 
extractions of samples containing less than 1 microcurie of I4C. No volatile 14C 
compounds were involved and there was no detectable contamination at the conclusion of 
the work. The surveys for these hoods are included with the surveys for room 101 of 
Building 1. After decommissioning there was no detectable activity with survey meters 
on any accessible room surfaces or equipment and removable contamination was less 
than 10 dpd100  cm2. A copy of the closeout survey for room 101 Building 1 is included 
as Attachment D. 

Conclusion 
Centre Analytical Laboratories, Inc. was issued NRC byproduct material license number 
37-30095-01 on 28 Feb 94. The license, as amended, allowed the possession and use of 
'H, I4C, "P and 35S. Only I4C and 32P were used in significant quantities and there has 
been no 32P uses since 2001, so only 14C is of concern for this survey. Licensed material 
was used in the Radioisotope Laboratories in room 6 of Building 1, room 209 of Building 
2, room 101 of Building 1, and the environmental chambers of Building 3. Separate 
closeout surveys were conducted of these laboratories as work was completed and moved 
to a new location. The surveys for each of the four areas are included as attachments to 
this report. 

All the laboratories were surveyed with a portable survey meter and smears on a weekly 
basis when licensed material was in use. These surveys show that contamination of the 
laboratory was limited to a few experiments and was removed at the completion of the 
work. Only minor contamination was detected during the Final Status Surveys and it 
was removed. At the conclusion of the closeout surveys for each area there was no 
contamination of accessible surfaces detectable with portable survey meters and 
removable contamination was less than 100 dpm/100 cm2 (less than 10 dpd100  cm2 for 
the last closeout survey of room 1-101). The inaccessible hood ductwork of the 
radioisotope laboratories in room 6 of Building 1 and room 209 of Building 2 are known 
to contain some 14C contamination, which is well below the limit for building surfaces 
and poses no hazard for persons using or maintaining the hoods. 

In summary the Final Status Survey shows that the facilities previously used for work 
with licensed material are within the contamination limits for unrestricted release. 

References 
NRC 1974. Regulatory Guide 1 26, Termination of Operating Licenses for Nuclear 
Reactors, NRC June 1974. 
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Prepared by: 15 Nov 07 

Radiation Safety Officer 

Attachments: A. Closeout Survey, Radioisotope Laboratory, Room 6, Building 1 
B. Closeout Survey, Radioisotope Laboratory, Room 209, Building 2 
C. Closeout Survey, Environmental Fate Facilities, Building 3 
D. Closeout Survey, Radioisotope Laboratory, Room 101, Building 1 
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Attachment B 

Closeout Survey 
Environmental Fate Laboratory 

Room 209 Building 2 



EXYGEN KESEARCH 
RADIOISOTOPE LABORATORY CLOSEOUT SURVEY 

Building 2, Room 209 

SUMMARY 
The radioisotope laboratory in Room 209 of Building 2 has only been used with 14C and 32P. No 
32P has been received since May 2001. It has all decayed to undetectable levels and only 14C 
could be present. All areas of the laboratory and all equipment used with radioactive material 
were checked for contamination using a pancake GM probe and smears assayed with a liquid 
scintillation counter. Historically there was only one incident that resulted in significant 
contamination. There was some contamination still present on the inside surfaces of the exhaust 
system for hood 209-B. The inside panels of the hood were removed and the contamination 
removed. There was also contamination on the inside of the ductwork for this hood, primarily on 
the outside curve of the first elbow above the hood. This contamination was also removed. Any 
remaining contamination on the inaccessible inside surface of the ductwork between the hood 
and the roof should be within the acceptable limits for unrestricted release. 

The survey shows that there is no significant residual radioactive contamination in Room 209 of 
Building 2 in excess of the release criteria in NUREG 1556 v7 Table 4.2 for release of 
equipment (15,000 d p d l 0 0  cm2 maximum, 5,000 dpd100 cm2 average and 1,000 dpd100 cm2 
removable) and in Table 4.3 for building surfaces (3.7E6 dpd100 cm2). Room 209 may be 
released for unrestricted use. 

This report was prepared 1 March 2004. Final review and minor editorial revisions were made 
14 Jun 07. 

INTRODUCTION 
The radioisotope laboratory was moved from the basement of Building 1 to Room 209 of 
Building 2 after the issuance of amendment 3 to the NRC license in October of 1996. The only 
radioactive isotopes used in this laboratory were 14C and 32P. The last 32P received was in May 
200 1, so it has decayed to undetectable levels and only I4C is of concern. There are plated disc 
sources of 9oSr/90Y and 99Tc for calibration of the pancake GM probes and 14C and 3H solutions 
for the calibration of the liquid scintillation counters. The calibration sources are license exempt 
quantities and their use has not resulted jn any contamination. However, if any contamination 
from the calibration sources was present, it would have been detected in the wide 14C channel of 
the liquid scintillation counter that was used to assay the samples in this survey. 

Work areas are checked with a pancake GM survey meter each day that unsealed radioactive 
material is used. Weekly checks are made with smears counted with a pancake GM tube or a 
liquid scintillation counter. There has been only one incident involving significant 
contamination in the laboratory. In August and September 2002 some 14C stock solution 
contamination was purified using thin layer chromatography. When the material was scraped 
from the glass TLC plate, some of the fine particles contaminated the work area and one hood. 
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Removable contamination levels were up to 1,300 d p d l  00 cm2 on the benchtop and up to 
13,000 dpm/l 00 cm2 in the rear air intake of the hood. The contamination was removed from the 
benchtop and the accessible sections of the hood, but it was assumed that some contamination 
remained in the upper, covered portions of the hood and inside the ductwork. Therefore, in the 
interior panels of both hoods were removed to make the air intake and ductwork connections of 
the hoods accessible for this survey. 

In addition to the benchtops and hoods all the other parts of the lab were checked for 
contamination, including the drawers, cabinets, shelves, floor, walls, ceiling, sink and equipment. 

SURVEY METHOD 
Surfaces were checked with a portable survey meter with a pancake GM probe for any detectable 
contamination. The surfaces were also checked for removable contamination with paper smears 
counted in the wide I4C window of a liquid scintillation counter. A scaler with a GM pancake 
probe for direct counting of smears was also available, but the liquid scintillation counter is more 
sensitive and was used in this survey. 

The equipment and materials used for the survey included. 
Beckman 6500 liquid scintillation counter. 
Bicron Surveyor M survey meter with PGM probe. 
National Diagnostics Ecoscint liquid scintillation fluid (1 0 ml/sample) 
Plastic scintillation vials, 20 ml. 
Acme paper smears, 1 5/8" diameter. 
RCSBCTWF 42-mm cloth smears (for sink drains and some hood areas). 

SENSITIVITY 
The liquid scintillation counter has a background range of 20-30 cpm in the wide I4C channel and 
an efficiency of 90+%. Smears were counted for 5 minutes each giving an MDA (4.65 CJbkg) of 
about 15 dpdsmear. Results less than 100 dpm are simply reported as 4 00 dpm. Assuming 
that smears cover an area of 100 cm2, this is equal to a sensitivity of 15 d p d l 0 0  cm2 for 
removable contamination. 

The background for the portable GMSM is about 30 cpm and the efficiency for 14C (as 
determined with 99Tc) is 0.13 countheta. A count rate increase of about 3 times background is 
usually detectable with the audible indicator in a survey for surface contamination. This is 
equivalent to 90 c p d l 5  cm2 or a sensitivity of about 4,600 dpm/lOO cm2 for total contamination. 

Both of these survey methods provide adequate sensitivity to meet the criteria for the maximum 
C contamination in NUREG 1556 v7 Table 4 .2  for release of equipment (15,000 dpd100 cm2 

maximum, 5,000 dpm/100 cm2 average and 1,000 dpm/100 cm2 removable) and in Table Q.3 for 
building surfaces (3.7E6 d p d l 0 0  cm2). 
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RESULTS 
The results are presented below for each area of the laboratory. Copies of the individual survey 
forms are included with the report. 

Benchtops 
Three surveys with 29 smears included benchtops. There was no detectable contamination with 
the GMSM and all smears were 4 0 0  dpd100 an2. 

Cabinets, shelves and drawers. 
Five surveys with 23 smears included cabinets, shelves and drawers. There was no detectable 
contamination with the GMSM and all smears were -400 dpd100 cm2. 

Floor 
There were 3 surveys of the floor with 22 smears. There was no detectable contamination with 
the GMSM and all smears were -400 dpd100 an2. 

Walls 
Two surveys included 9 smears of wall surfaces. There was no detectable contamination with the 
GMSM and all smears were 4 0 0  dpd100 cm2. 

Ceiling 
One survey included a ceiling tile from each of the three areas of the lab. There was no 
detectable contamination with the GMSM and all smears were 4 0 0  dpd100 cm2 (p.26). 

Hoods 
The laboratory contains two large hoods, 209-B (north) and 209-A (south). The hoods are 
adjacent, but have separate exhaust fans and ductwork. Removable panels in the back and top of 
the hood with adjustable openings provide the exhaust passage for the hoods. Each hood has two 
exhaust ducts at the top. The ducts are joined in a Y to the duct that goes to the fan on the roof 
above the third floor. With the top panel removed it is possible to reach up in the duct to where 
the two exhaust ducts make the Y connection to the duct that goes to the roof. Hood 209-A 
(nearest the si&) was the hood primarily used with radioactive material, although the 209-B was 
occasionally used for such work. As indicated above in the Introduction, 209-A was known to 
contain some contamination in the inside of the back panels and possibly in the ductwork. The 
back and top panels were removed in both hoods to make these areas accessible. 

The top and back panels of hood 209-B were removed to allow access to the interior of the 
exhaust passage and the ductwork. There was no detectable contamination with the GMSM and 
all smears were 4 0 0  dpd100 cm2 (p. 5). 

The survey of hood 209-A before removal of the panels showed no detectable contamination 
with the GMSM. One smear on the ceiling of the hood had 100 dpm and all others were 4 0 0  
d p d l  00 cm2 (p. 14). Before cleaning the left side of the ductwork Y connection showed no 
detectable contamination with the GMSM and 4 0 0  d p d l  OOcm2 with smears. Smears from the 
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right side were 230 to 3 10 dpd100 cm2 and there was one area on the inside of the elbow that 
showed about 200 gross cpm with the GMSM (about 8,700 dpd100 cm2) (p. 15). Before 
cleaning the inside surfaces of the back of the hood the panels indicated 200-400 gross cpm with 
the pancake GM probe or 8,700-19,000 dpd100 cm2 (p. 16). After cleaning, smears from the 
panels and the back and top of the hood were all 4 0 0  dpm/lOO cm2 and there was no detectable 
activity with the GMSM (p. 16, 17, 19). After wiping, the inside surface of the right side of the 
ductwork had a gross count rate with the GMSM of 100-200 cpm (3600-8700 dpd100 cm2) (p. 
19) and all smears were 4 0 0  dpd100 cm2 (p. 20). 

Sinlts 
The laboratory has three sinks. Only the sink on the south wall near hood 209A has been used 
with radioactive material for washing labware and for the discharge of liquid waste. There is 
also a sink on the north wall and a small cup sink in hood 209-A. The traps in all three sinks 
were disassembled and the interior wiped with cloth smears to check for contamination. The 
water in the traps was also assayed for I4C. 

The smear from the inside of the inlet pipe to the trap of the sink on the south wall had 360 dpm. 
The smears from the trap and the outlet pipe from the trap were <lo0 dpm. The water in the trap 

had no detectable I4C. 

The sink on the north wall had no detectable activity on the smears or the liquid in the trap. 

The smears from the cup sink in the hood had 4 0 0  dprn. The water sample from the trap had 
120 dpid2 ml(2.7E-5 pCi/ml or about 2.7E-3 pCi in 100 ml). The sink has not been used so the 
activity was probably froin some of the particles from TLC plates that caused the hood 
contamination. The water from the trap was absorbed and put in the solid I4C waste for disposal 
and the trap was reassembled. 

Laboratory Equipment 
The following equipment items were surveyed. There was no detectable contamination with the 
GMSM and all smears were 4 0 0  dpm/lOO cm2. 

Sonicator #2 (p. 1) 
Nitrogen evaporator (p. 1) 
Pyro Magnestir #4 (p. 2) 
Mini-Vortex #2 (p. 2) 
Sonicator #5 (p. 2) 
Centrifhge #7 (p. 2) 
Incubator #5 (p. 3) 
Incubator #6 (p. 3) 
Computer PC00420 (p. 4) 
Biological material oxidizer #I (p. 4) 
Biological material oxidizer #2 (p. 4) 
Balance #11 (p. 6) 
Computer PC898 (p. 6) 
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TLC Scanner #1 (p. 6) 
TLC Scanner #2 (p. 6) 
P-10 cylinder (p. 6) 
Oxygen cylinder (p. 6) 
Refrigeratodfreezer #24 (p. 7) 
Multi-Magnestir (p. 7) 
Lamp (p. 8) 
Porta-Trace lightbox (p. 8) 
Recirculator (p. 8) 
Soxhlet extractor #2 (p. 8) 
Soxhlet extractor #3 (p. 8) 
Stability chamber #4 (p. 9) 
HPLC #3 (p. 10) 
HPLC#7 (p. 11) 
Refrigeratodfreezer #13 (p. 25) 

Prepared by: Rodger W. Granlund, C &J Date: 14 Jun 07 
Radiation Safety Officer 

Attachments: Survey forms (26 pages) plus counter printouts (21 pages). 
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EXYGEN RESEARCH INC. 

Building 3 
closeout survey 

Summary 
Building 3 of Exygen research was used for the incubation and storage of samples containing "C. 
It is planned that the building will sold and ownership transferred on or about 3 1 Aug 03. No 
Contamination was detected in the routine surveys conducted while I4C was used in the 
environmental chambers. All licensed material was removed &om the building and a closeout 
survey was performed to determine whether there was any 14C contamination left in the building. 
The interior of the complete building was included in the survey, with emphasis on the locations 
of the environmenfal chambers where I4C was used and the fieezer where 14C samples were 
stored. No contamination was detected and .the building can be released without any restrictions 
on use because of radioactive material. 

Introduction 
Exygen Research (formerly Centre Analytical Laboratories) was issued byproduct material 
license number 37-30095-01 on 28 Feb 94. The license allowed the use of 'H, 14C, "P and 35S in 
the radioisotope laboratory located in the building (Building 1) at 3048 Research Drive, State 
College, PA. Amendment number 2, wbich was issued on 10 Oct 96 added Building 2 at 3058 
Research Drive to the license and allowed the radioisotope laboratory to be moved to the second 
floor of Building 2. Amendment number 5 was issued on 12 Mar 02 and added Building 3 at 
3 117 Research Drive to the license. The use of radioactive material in building 3 was limited to 
1 mCi of I4C in samples mainfained in environmental chambers. The large walk-in fieezer in 
Building 3 was also used for the storage of samples that had been processed and were being held 
until the client@) accepted the study report gave permission to dispose of the samples. The 
environmental chambers and the work areas around them were subject to the same requirements 
for m e y s  as the radiochemistry laboratory when radioactive material was in use. Building 3 
also housed the receiving department for Exygen, including the receipt of radioisotope 
shipments. Radioisotope shipments were delivered to the radioisotope laboratory for opening. 
The receiving department was moved back to Building 1 in November 2002. 

It is planned that Building 3 will be sold by Exygen Research on or about 3 1 Aug 03. This 
survey was made to document that all licensed radioactive material has been removed fiom the 
building and that there is no residual radioactive contaminaton. 

Disposition of Licensed Material 
The use of the environmental chambers in building 3 was terminated in November 2002. The 
chambers and samples were transferred to the radioisotope laboratory in Building 2, where they 
are still in use. The remaining licensed material in Building 3, the samples that were stored in 
the wdk-h freezer, was transferred to a fieezer in Building 1 on about 15 JulO3. 
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Radiation Survey 
The only licensed material used in Building 3 was 14C, which does not produce an e x t d  
radiation hazard. No specific measurements for external dose rates were made as part of this 
survey. However, the survey for surface contamination with a pancake GM probe indicated no 
radiation levels above the normal background level. 

Contamination Survey 
A survey for fixed and removable radioactive contaminafion was conducted in B d d ~  3 on 17 
JulO3. All areas in the building were checked with a Geiger Mueller Survey Meter with a 2-inch 
pancake probe. Paper smears, assayed by liquid scintillation counting were used to check for 
removable contamination. Spot checks were made in all the rooms. The locations of the 
environmental chambers and the storage area for samples in the walk-in fieezer were checked in 
more detail. There was no indication of contamination, either fixed or removable with the 
GMSM survey or the smears. 

The surveys included the accessible portions of floor drains. The environmental chambers have 
drains for condensation that were routed to the floor drain with flexible plastic tubw. The 
environmental chambers were operated above room temperature and no condensation h m  
volatile I4C compounds was expeded. The samples in the chambers were also connected to a gas 
collection system which continuouSly purged the gas h m  the samples and trapped "CO, to 
measure the breakdown of the materials under test. No con tamhation was found in or near the 
floor drain in this survey or in the routine surveys when the environmental chambers were in use. 

The walk-in fkeezer used for storage of samples in Building 3 is a closed unit with no ventilation. 
Air is blown over two sets of cooling coils imide the chamber by fans. The coils have a defiost 
cycle to remove frost The catch pans for the defkost water drain to the outside of the building 
through 314" copper/plastic drains. Smears were talcen fiom the inside of the exit ends of the 
drain pipes outside the building (the only accessible location without cutting open the pipes) to 
check for any contamination from condensation of volatile 14C compounds. No 14C was 
detectable in either of the drain pipe smears. One smear had an activity of about 70 dpm in the 
I4C channel of the Liquid Scintillation Counter, but an 800-minute beta spectrum of the Sample 
also indicated energies higher than I4C and the spectrum was not distinguishable from 
background. The activity is attributed to natural activity in the buildup of dirt inside the pipe. 

Instrumentation 
The portable survey meter used in the survey was a Bimn Surveyor EVL, SM B426JK with a 
Bicron PGM probe SM BlO7N calibrated on 27 Feb 03. The efficiency of the pancake probe on 
contact with a surfkce is 0.13 &ta, as determined with a 45-mm plated q c  source. 
Background is typically 25-30 cpm. The liquid scintillation counter used to count smears was a 
Beckman LS6500. This instrument has an internal quench correction program and is checked 
daily with a factory I4C standard and is calibrated annually under the Exygen QA program with 
the same standard. Smears were counted on 17 JulO3 for 5 minutes each with 2 vials with blank 
smears used for backpund. The sample set was recounted on 18 JulO3 for 30 minutes each 
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(MDA estimate is 4.3 dpm). The activity on all paper smears was well below 100 dpm limit for 
removable contamination. The highest vdue was 11 dpm. The cloth smears were also counted 
using the Becknan LS6500. 

Attachments 
The contamination survey fonns are attached. 

Prepared by: Date: 8 Aug 03 
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Closeout Survey 
Radioisotope Laboratory 

Room 101, Building 1 
MPI Research, State College, PA 

SUMMARY 
The Radioisotope Laboratory in room 1- 10 1 has been decommissioned. All radioactive 
material, except the general license sources in the liquid scintillation counters and exempt 
quantity calibration sources for the pancake GM counters, has been disposed as 
radioactive waste. The survey included the work surfaces, cabinets, drawers, floor, walls, 
ceiling, sink drains, hood, refrigeratodfreezers, and all other equipment used or stored in 
the room. 

Work surfaces and other flat surfaces were surveyed with a Ludlum 2360 ratemetedscaler 
and a Ludlum 43-89 100 cm2 detector. Smaller areas and equipment surfaces, not 
accessible to the Ludlum 43-89 probe, were checked with a Ludlum 3 ratemeter and 
Ludlum 44-9 thin end-window detector. Paper smears counted with a liquid scintillation 
counter were used to check for removable contamination. The MDA for smears from a 
100 cm2 area and counted for 30 minutes was 5 dpm. The MDA for the Ludlum 43-89 
detector was 2320 dpm/100 cm2 or 1370 dpmll00 cm2 if the scaler function was used to 
integrate counts during the survey. The MDA for the pancake GM detectors was 8,000 
dpd100  cm2 to 16,000 dpd100 cm2 .These MDA’s are all well below the limit of 
3.7E+6 dpd100  cm2 for unrestricted release of building surfaces. 

After decommissioning, accessible building and equipment surfaces had less than 10 
dpd100  cm2 of removable Contamination and no detectable contamination with survey 
meters. These values are well below the limits for unrestricted release and room 1-101 
can be returned to normal use without restrictions. 

INTRODUCTION 
The Radioisotope Laboratory was moved from room 209 of Building 2 to room 101 of 
Building 1 in February 2004. Tritiated compounds were stored in the lab and some 
assays of samples containing tritium were performed, but the inventory did not exceed 
0.51 mCi and no work with more than a few microcuries was performed. One project in 
2005 involved a total of 15 mCi of I4C and resulted in minor contamination (<lo00 
dpm/lOO cm2) of some work surfaces and equipment. All areas were cleaned to less than 
100 dpm/lOO cm2 at the completion of the work. All other work was with microcurie 
amounts and there was essentially no contamination. In the routine weekly surveys of the 
laboratory in 2004-2006, only about 3 smears of the floor and uncovered bench tops 
exceeded 100 dpd100 cm2. 

RELEASE LIMITS 
The guidelines published by the NRC in Regulatory Guide 1.86 in 1974 (NRC 1974) and 
in 1993 (NRC 1993) were used as the contamination limits for previous closeout surveys. 
For 14C the values were 5,000 d d 1 0 0  cm2 averaged over up to 1 m2, 15,000 dpd100 
cm2 maximum for up to 100 cm , and 1,000 dpm/100 cm’ for removable contamination. 
The current limits for building surface contamination published by the NRC in NUREG 
1757 (NRC 2006) are based on specific radionuclides and the value for 14C is 3.7E+6 
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dpd100  cm2. This value assumes 10% of the activity is removable and is based on a 
dose limit of 25 mredyear for building occupants. 

SURVEY METHOD 
Routine daily surveys when unsealed radioactive material was handled included a direct 
survey of the work surface with a thin-window pancake GM detector and wipes of the 
work surface, also checked with the thin-window pancake GM detector. The 
radioisotope user also checked hands, shoes and clothing with the GM detector. Routine 
weekly surveys included a direct survey with a thin-window pancake GM detector and 
smears of the floor and work surfaces. The 4 cm diameter paper smears were counted 
with either a thin-window GM detector and scaler or with a liquid scintillation counter. 
Styrofoam smears counted in the liquid scintillation counter were also used in some 
surveys. 

For this survey paper smears were counted using a Beckman LS 6500 liquid scintillation 
counter to improve the MDA (minimum detectable activity). Surfaces were also 
surveyed with a Ludlum 43-89 alpha-beta probe. This probe has a thin ZnS alpha 
scintillator backed by a plastic beta scintillator. The probe was operated in the beta-only 
mode with a Ludlum 2360 ratemeter. More than 90% of the area of bench tops, cabinet 
exteriors and interiors and drawer exteriors and interiors were surveyed with this 
instrument. Equipment was surveyed with a thin-window pancake GM tube and smears 
before release. 

CALIBRATION 
The Beckman LS 6500 liquid scintillation counter was calibrated with factory 14C and 3H 
standards. The factory-installed quench curves and the external source quench factor 
were used to provide the quench correction for individual samples. The detection 
efficiency for 14C on smears with this counter is typically about 93%. 

The portable Ludlum model 3 with Ludlum 41-9 pancake GM probe and the Bicron 
Surveyor with Bicron PGM pancake probe were routinely calibrated for beta detection 
efficiency with an Eberline electroplated 99Tc disc source. The Bicron frisk-tech scaler 
with the Bicron LPGM lead-shielded pancake detector used for smear counting was also 
routinely calibrated with the Eberline electroplated 99Tc disc source. The detection 
efficiency for 99Tc beta radiation with these counters was 1 I %  to 14% at the last 
calibration in July 2007. 

For this survey the detectors were calibrated with 14C sources to achieve a more accurate 
efficiency for I4C surface contamination. Two14C disc sources were prepared using 14C 
glucose solution that had been standardized using the liquid scintillation counter. The 
sources were prepared by depositing the same number of 10 ul aliquots of solution on 
several equal-area annular rings to simulate a uniform deposit. The 4.75 diameter discs 
had an active diameter of 4.4 cm. The discs were made of heavy paper with the annular 
rings marked on the paper and topped with a transparent adhesive plastic film. The 
solution was deposited on the film and evaporated at low temperature to produce a 
simulated uniform deposit of I4C without self-absorption. The detection efficiencies of 
the Ludlum 3/44-9, Bicron Surveyor M/PGM and Ludlum 2360/43-89 survey meters for 

C surface contamination determined with these sources were 5.3% to 6.5%. 14 

2 



DETECTION LIMITS 
Most smears were counted for 30 minute periods in the liquid scintillation counter. A 
blank smear was used for the background count, which was typically 25-30 cpm. This 
equates to a standard deviation (0) of 1 cpm or 1.1 dpm. The MDA (4.66*q,kg) for 
smears assayed with li uid scintillation counting is 5 dpm. The Bicron frisk-tech has an 
efficiency of 4.5% for C on smears and a background of about 30 cpm. Routine smears 
counted for 1 minute have a standard deviation of 5.5 cpm or 120 dpm and a MDA of 
570 dpm. Therefore, to achieve the lowest MDA for this survey the liquid scintillation 
counter was used with a 30 minute count time to assay smears. 

74 

For surveys with the portable survey meters, changes in the audible count rate are used to 
detect contamination on surfaces. A change in count rate to 2-3 times the average 
background is usually detectable. The background for the Ludlum and Bicron pancake 
GM meters was about 60 cpm, so an increase of 60-120 cpm is assumed to be detectable. 
For a detector area of 15 cm2 and a 14C detection efficiency of 5%, this corresponds to a 
MDA of 1200-2400 dpm or 8,000-16,000 dpd100 cm2. 

The background for the Ludlum 2360/43-89 survey meter was 270 cpm and in increase to 
400 cpm was detectable. For a detector area of 100 cm2 and a 14C efficiency of 5.6% this 
corresponds to a MDA of 2320 dpm or 2320 dpm/lOO cm2. In addition to an analog 
ratemeter, the Ludlum 2360 is equipped with a digital scaler that was used to integrate the 
counts for 1-minute periods during the scans. This provided the average count rate for 
the surface scanned during the 1-minute period. The MDA is the same as for a 1-minute 
count with a background of 270 cpm, which is 1,370 dpm. The average area scanned 
with the Ludlum 43-89 probe in one minute was 4,500 cm2, giving a MDA of 1,370 
dpd100 cm2 averaged over 4,500 cm2. Using the scaler function during the scans 
reduced the detection limit for the Ludlum 2360/43-89 survey meter and that survey 
meter was used to survey all building surfaces. The smaller pancake GM detectors were 
used to survey the irregular surfaces of equipment. 

RESULTS 
The results of the surveys are described below. The 73 pages of survey records are 
attached to this report. 

Bench top work surfaces 
The results for the surveys of the bench top work surfaces are on pages 58-60 of 
the surveys. Only one smear (1 1 dpm) exceeded 10 dpm. No contamination was 
detected in the scan with the Ludlum 2,360/43-89 survey meter. 

Sinks 
Room 101 contains two sinks. The small sink on the south wall is the one 
routinely used. The larger sink at the end of the counter island was rarely used. 
Samples of the water in the traps of both sinks were collected and 1-ml aliquots 
were assayed on 3 1 Aug 07 (page 37). Both samples were less than background 
with a MDC of 2E-6 microcuries/ml. The sink on the south wall was used after 
that date for washing equipment used in the preparation of liquid waste for 
disposal, Therefore, samples were collected from the surface and bottom of the 



trap for the south wall sink on 4 Oct 07 and 2-ml aliquots of the samples were 
assayed (page 60). The results were 1.1E-6 microcuries/ml and 1.6E-6 
microcuries/ml respectively, with a MDC of 2E-7 microcuries/ml. This is less 
than 1% of the sewer release concentration for 14C and indicates only minor 
contamination in the sink trap, which would be expected to have the highest 
contamination in the plumbing. Therefore, no attempt was made to disassemble 
and survey the interior of any plumbing. 

Floor 
The floor of room 1-101 was surveyed on 10 and 11 Oct 07 after all other areas 
had been cleaned and surveyed (page 62-64). Two smears (35 dpm and 32 dpm) 
of 37 exceeded 10 dpm. After cleaning, smears from this area were also less than 
10 dpm. Each of the floor smears covered a single 1 ft2 tile, so the results were 
less than 10 dpm/930 cm’. In addition to smears, 11 areas of about 10 ft’each 
were scanned with the Ludlum 2360/43-89 survey meter. There was no 
detectable contamination in these scans. Smears from the hallway between the 
building entrance and room 101 were also less than 10 dpm. 

Walls 
Thirty-five smears were taken of the wall surfaces (page 52-54), with more 
attention to the areas on the west wall behind the radioisotope lab bench and 
hood, the south wall behind the sink, and the east wall where an experiment using 
millicuries amounts of 14C was conducted. The windows and shades behind the 
hood exhaust were also surveyed. About 160 ft2 of those areas were also 
surveyed with the Ludlum 2360/43-89 survey meter. All smears were less than 
10 dpm and there was no detectable contamination with the survey meter scan. 

Ceiling 
The suspended ceiling is made up of 2’x2’ acoustic tile with 12 Z’x4’ fluorescent 
light diffuser panels. Smears taken from 5 of the diffuser panels and 4 tiles were 
all less than 10 dpm. There was no detectable contamination on the five diffuser 
panels and 9 tiles that were scanned with the Ludlum 2360/43-89 survey meter. 
However, the background of the tiles with the survey meter was about 130 cpm 
greater than for the rest of the room. This was determined by gamma 
spectroscopy to be from 232Th in the tile. The tiles that were surveyed included 
those directly above the exhaust port for the portable hood. 

Hoods 
A portable hood was located on the radioisotope bench along the west wall of the 
lab. The hood was equipped with an activated carbon filter and a fiber prefilter. 
The carbon from the filter was assayed by combusting samples in the biological 
oxidizer and counting with the liquid scintillation counter. Two carbon filters 
were used in the hood during the time radioactive material was used in room 1- 
101. The filter removed on 8 Apr 05 contained 0.36 microcuries and the filter 
removed on 17 JulO7 contained 38.6 microcuries. The higher activity in the 
second filter is attributed to the opening of a vial of 14C-formic acid in the hood in 
June 2005. The activated carbon was included in the radioactive waste shipment 
of 3 Oct 07. 
pancake GM detector (page 17). No contamination was detected with the GM 

The hood was disassembled and surveyed with smears and a 
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survey meter but, three of the 20 smears had detectable contamination (12-23 
dpm). After cleaning the contaminated area all smears were less than 10 dpm. 
The hood was released for unrestricted use. 

In May and June 2005 the hood in room 11 1 of Building 2 was used for the 
synthesis of 14C compounds, because the hood room 101 of Building 1 was not 
large enough to accommodate the apparatus. A total of about 3.2 mCi of I4C was 
used in three syntheses. The glassware used for the syntheses was vented through 
a LN2 trap to catch any volatile I4C compounds. The hood, other work areas in 
the room and the equipment were cleaned and surveyed after each use. All 
accessible areas and equipment items had <lo0 dpm/lOO cm2 removable 
contamination after cleaning. The hood was not disassembled, but contamination 
levels at the air exhaust slots at the back of the hood were well below the limit for 
unrestricted release of building surfaces. Copies of the hood surveys are included 
as pages 67-72 of the attached surveys. 

In August-October 2006 hoods 2-305-A and 2-305-B were used for some 
extractions of samples with microcuries quantities of 14C. No volatile 14C 
compounds were involved and the assay of the extraction waste indicated the total 
activity in the samples was less than 1 microcurie. Routine weekly smear and 
GMSM surveys of the hoods did not detect any contamination. The final survey 
was done on 5 Oct 06 and is included as page 73 of the attached surveys. 

Refrigerators and freezers 
Room 1 - 10 1 contained two combination refrigeratodfreezers that were used for 
the storage of radioactive standards and samples. The freezers were emptied, 
cleaned and checked with smears and a pancake GM survey meter (page 14-16). 
There was no detectable contamination on the smears or with the ancake GM 
survey for either unit. The smears were counted for both I4C and H. A smear 
used to absorb some condensate water on the floor under refrigeratodfreezer #13 
indicated 18 dpm 'H. This was not considered significant because there was no 
indication of any contamination inside the refrigeratodfreezer. The 
refrigeratodfreezers were no longer needed and were released for disposal as 
municipal waste. 

P 

Walk-in freezer #10 had been used to store some samples containing 14C and 
routine surveys did not indicate any contamination. Smear samples taken from 
the floor and shelves inside the freezex and the floor outside the freezer were all 
less than 10 dpm (page 64). The low-temperature freezer #35 had also been used 
for some storage of 14C samples. Frost from this freezer was thawed and a 2 ml 
aliquot had 28 dpm 'H (page 64). This was suspected to be cross contamination 
of the sample container so another sample of frost was removed from the freezer 
on 18 Oct 07. Duplicate 2 ml aliquots of this sample indicated no contamination 
(MDA=l.3 dpm 'H, 4.0 dpm 14C) and no further action was deemed necessary. 

Equipment 
Room 101 contained a great deal of equipment that had been used in radioisotope 
experiments including 2 liquid scintillation counters, 2 biological oxidizers, 2 
TLC plate scanners and 2 HPLC units with Beta-Ram detectors. A large amount 



of other TLC equipment was stored in the room. All the equipment was surveyed 
with smears and a pancake GM survey meter. Equipment that showed no 
detectable contamination with the pancake GM survey and had smears of less 
than 10 dpm was released for unrestricted use. Items that could not be readily 
decontaminated were disposed as radioactive waste. The surveys of equipment 
are contained in pages 1-13, 19-36,50,51,61,65, and 66. All equipment except 
the two liquid scintillation counters, the pancake GM meters and the office 
equipment used in preparing this report has been removed from room 1-101. The 
two Beckman LS 6500 liquid scintillation counters were surveyed (page 61) and 
will be transferred to the MPI laboratories at Mattawan, MI. The transfer of the 

Cs sources in the liquid scintillation counters will be handled by a Beckman 
service representative. 

137 

Prepared by: -w 
Rod&#W. Granlund, CHP 
Radiation Safety Officer 

14 Nov 07 
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This is to acknowledge the receipt of your letter/application dated 

4&/--, , and to inform you that the initial processing which 
includes an administrative review has been performed. 

7we 77- 3cm7,5=u/ d There were no administrative omissions. Your application was assigned to a 
technical reviewer. Please note that the technical review may identify additional 
omissions or require additional information. 

Please provide to this office within 30 days of your receipt of this card 

A copy of your action has been forwarded to our License Fee & Accounts Receivable 
Branch, who will contact you separately if there is a fee issue involved. 

Your action has been assigned Mail Control Number 3 . 
When calling to inquire about this action, please refer to this control number. 
You may call us on (61 0) 337-5398, or 337-5260, 

NRC FORM 532 (RI) 

(6-96) 
Sincerely, 
Licensing Assistance Team Leader 


