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August 27,2003 

Pamela J. Henderson 
Division of Nuclear Materials Safety 
U.S. Nuclear Regulatory Commission 
Region 1 
475 Allendale Road 
King of Prussia, PA 19406-1 401 5 

n , 4 y 0  RE: License No. 29-30516-01 
op ’  

Dear Ms. Henderson, 

Please amend license number to decommission the Gibraltar Laboratories 
facility located at 122 Fairfield Road, Fairfield, NJ 07004 from our radioactive 
materials license. I have enclosed a final release surveys fiom October through 
March, 2003 which documents the radiological condition of the site, and 
demonstrates that the facility meets the requirements to be released for 
unrestricted use, as per 10 CFR 20.1402. 

I trust that this information is sufficient for the approval of this amendment. 
Should you have any questions, please contact Mr. Artur Lewandowski or 
myself at 973-227-6882. 

Sincere1 , 

J g f  
If Prince, CEO 
Gibraltar Laboratories 
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1.0 BACKGROUND 

1.1 Reason for Decontamination 

The facility of Gibraltar Laboratories at 122 Fairfield Rd, Fairfield, NJ has been used for research 
activities and development activities since March 1999. Gibraltar Laboratories was granted a NRC 
license on March 18, 1999. Gibraltar is not planning to use radioactive materials and would like to 
decomission this facility. The facility will be for non-radiological operations. Thus, the facility has 
to be decommissioned to a non-radiologically controlled status. 

1.2 Technical/Management Approach 

During the early weeks of March 2003, Gibraltar personnel performed initial survey operations in 
all radiation controlled areas of the facility. A Ludlum Model 3 survey instrument with a 44-9 G-M 
pancake probe was used to conduct a survey, while a liquid scintillation counter (LSC) was used to 
analyze wipe tests by the contractor Emerson RSI. No contamination above background was 
identified. 

On May 13, 2003 an outside consultant performed a final status survey in the controlled areas 
using survey measurements with the Ludlum Model 3. The survey was performed following 
general survey methodology in MARRSIM ("Multi-Agency Radiation Survey and Site Investigation 
Manual", 1997). Because of the nature of the radioactive material used at the Gibraltar facility (C- 
14) techniques for evaluating data (statistical analyses) were not performed. 

This report summarizes the results of final status survey measurements with respect to applicable 
guidelines. 

1.3 Site Description 

1.3.1 Type and Location of Facility 

The facility is a research laboratory located in a stand alone steel/wood/concrete building 
zoned for light industrial use on approximately 1/3 acres of land. Gibraltar Laboratories is a 
privately held laboratory owned by Or. D. Prince and founding partners. Gibraltar occupies 
the entire building, approximately 4,000.00 sq. ft. of laboratory space. Approximately 16.5 
sq. ft. is approved for work with radioisotopes. 

1.3.2 Areas 

The main areas of interest were the area of the radioisotope usage. The main lab is an 
approximately 4,000.00 sq. ft. standard research laboratory with a vinyl tile floor. Also in 
the lab were approximately 230 feet of lab benches, 3 sink, 3 refrigerator, 1 freezer and 2 
chemical fume hoods. 



1.3.3 Licensing and Operations 

Since it was granted the NRC license in May 1999 Gibraltar has only possessed and used '- 
l4 at its Fairfield facility. A total inventory of 1.425 mCi of C-14 has been received since 
March 1999. A total of 1.425 mCi of C-14 solid waste was held for picked up by the waste 
contra d o  r RSI . 

1.4 Site Conditions At Time of Final Survey 

At the time of final status survey on March 13, 2003 all licensed operations had been suspended. 
7/21/00 was the last dayC -14 was used at the facility and 10/11/02 was the date the radioactive 
waste was picked up. 

1.5 Identity of Contaminants and Release Guidelines 

The only contaminant of interest was C-14 as surface contamination or incorporated into objects. 
Decontamination guidelines for floors, walls and other fixtures for non-controlled use were those 
given by USNRC Reg. Guide 1.86, as well as Gibraltar internal guidance: 

Removable beta-gamma contamination: 

1,000 dpm/l00 sq.cm 

2.0 REMEDIATION ACTIVITIES 

No remediation was performed, as it was unnecessary. 

3.0 SURVEY METHODOLOGY 

3.1 Objectives 

The purpose of the final status survey is to demonstrate that the radiation-controlled areas contain 
no residual radioactivity levels in excess of applicable guidelines so that the space can be released 
from radiation safety restrictions for future use. Specifically: 

1. All removable surface contamination levels must be less than applicable limits; 

2. Residual contamination, if any, is as low as is reasonably achievable; and 

3. The dose from residual radioactivity above background does not exceed 25 mrem to the 
average member of a critical group to occupy the area. 



3.2 Results of Previous Surveys 

Results of initial surveys performed by the contractor's personnel indicated the results were 
consistent with background. 

Contamination surveys were also performed monthly as part of the Gibraltar radiation safety 
program and it's license conditions. Records from 1999 to the present indicate no areas of 
contamination above background 

3.3 Survey Organization and Responsibilities 

The final status survey was performed under direction of consultants hired to assist Gibraltar with 
their radiation safety program. Their responsibilities included: 

that the survey was conducted according to the survey plan. 

0 that an adequate number of survey samples were taken as per MARSSIM. 

Analyses of wipes samples were performed by consultants using the procedures outlined in 
NUREG/CR- 5849 as guidance only. 

3.4 Instrumentation 

3.4.1 Liquid Scintillation Counter 

Off-site analyses of wipe tests were performed in a Beckman Model LS 6500 Liquid 
Scintillation Counter (LSC). This instrument was used with a 1-minute counting time which 
provided a minimum detectable activity (MDA) of approximately 10-15% of the guideline of 
1000 dpm/100 cm2 for C-14 wipes covering 100 cm'. 

The operation of the LSC was checked during the project by counting standards (H-3 and C-14) 
and backgrounds vials and calculating the efficiency and MDA. Conversion from cpm to dpm was 
performed by dividing the cpm of each sample by the lowest counting efficiency (most 
conservative approach). 

3.4.2 Ludlum Model 3 Survey Meter with 44-9 G-M Probe 

A Ludlum Model 3 Survey instrument (sn 159352) with a 44-9 pancake probe, last calibrated 
06/12/02, was used to assess beta emissions from surfaces. 

Instrumentation calibration certificates are shown in Appendix D. 

3.4.3 Minimum Detectable Activity 

The MDA of the LSC was calculated and can be found in Appendix A. 



3.4.4 Instrument QA/QC 

The LSC efficiency and calibration can be found in Appendix A. 

3.5 Area Classification 

The radioisotope lab and the radioactive waste storage area were MARSSIM Class 3 Areas. 

3.6 Reference Grid and Measurement Frequency 

Grids were established for the purpose of referencing locations of samples and measurements, 
relative to the floor plan of the area. All affected floor areas were gridded at approximately 1 m x 1 
m intervals (actually 3 ft x 3 ft based on floor tile sections). All remaining equipment, furnishings 
and fixtures were also identified with a unique numbering sequence. 

Floor plans of the areas surveyed are shown in Appendix B. 

3.7 Background Level Determinations 

Because natural tritium and C-14 background levels on surfaces are much less than the MDA of the 
LSC, any test result over the instrument's MDA is considered to be "above background". Thus, 
determining local background levels over which regulatory guidelines apply per MARSSIM was not 
necessary for this project. 

Background for the G-M counter is dependent on the amount of natural radioactivity in the 
surfaces measured. For painted concrete block, plasterboard, and vinyl tile over concrete, the G-M 
background ranged from 10 to 20 cpm. Background measurements were performed in a non- 
radiological area that had a similar construction as the radioisotope laboratory. The background 
count rate for the Ludlum G-M was approximately 20 cpm. 

3.8 Sample Collection Procedure 

The amount of removable radioactive material per 100 cm2 of surface area was determined by 
wiping that area with Whatman #1 filter or cotton swabs, applying moderate pressure, and 
assessing the amount of radioactive material on the wipe with the LSC. If removable 
contamination on objects of less surface area was determined, the pertinent levels were reduced 
proportionately and the entire surface wiped. 

The wipes were either cotton swabs for use in probing cracks and interfaces between surfaces, or 
filter papers such as Whatman filters. Wipes were placed in numbered scintillation vials. The 
sample numbers corresponded to a grid location, recognizable piece of equipment or other facility 
item. 

3.9 Sample Analysis 

Wipe samples (1 mi aliquots) were placed into 7 ml plastic scintillation vials, cocktail was added, 
and the samples analyzed in the liquid scintillation counter as discussed previously in this section. 



3.10 Data Recording Procedures 

All wipe test results on the LSC printout sheets were labeled with the sample number so that they 
corresponded to a sample location or grid. The sample numbers were recorded on data sheets 
along with descriptions of the items surveyed. 

Ludlum G-M measurement readings were also recorded on the data sheets along with sample 
numbers and descriptions of the items surveyed. The readings then were entered into the 
spreadsheet program and were converted from cpm/100 cm2 to dpm/l.00 cm2 for comparison to the 
surface activity guidelines. This was done by subtracting background and then dividing by the 
efficiency obtained during calibration. We did not record these on data sheets. There were no 
measurements above background. Everything was wipe tested as well and these are recorded as 
indicated above. 

3.11 Techniques For Reducing/evaluation Data 

Data conversion and evaluations were performed, following the guidance in NUREG/CR-5849 and 
MARSSIM. 

4.0 SURVEY FINDINGS 

4.1 Findings 

The results of field measurements and laboratory analysis for final release measurements of the 
areas are shown in the Appendix A. 

4.2 Comparison of Findings with Guideline Values and Conditions 

The results of measurements performed are compared to the survey objectives below: 

a. All measurement results were found to be in compliance with the contamination limit 
criteria. All wipe samples were consistent with background. 

b. AIARA considerations: No further AIARA consideration is warranted since the samples were 
indistinguishable from background. 

c. Confidence level objectives (number of samples, background values) as described in 
MARSSIM were met, although the calculations were not included in this report. 

d. Prospective doses will not measurably exceed background levels and thus will comply with 
the 25 mrem dose limitation since no residual radioactivity was detected. 

5.0 SUMMARY 

As part of radiological decommissioning, the radioisotope laboratory and radioactive waste storage 
facility a t  the Gibraltar Laboratories were surveyed in accordance with generally-accepted 
procedures. I n  the opinion of the Licensee, as supported by work described herein by qualified 
consultants, the following are concluded: 



0 no residual radioactivity exists in excess of guidelines and, 
0 prospective doses to future occupants and workers will be well within guideline values and will 

be indistinguishable from natural background levels. 



Appendix C - Summary of MARSSIM Area Classification and Sample Frequency Calculations 

Area Classification: For purposes of establishing the sampling and measurement frequency and 
pattern, MARSSIM discusses non-impacted and impacted areas in which there are 3 sub- 
classifications: 

Impacted Areas - have potential radioactive contamination (based on facility operating history) 
or known radioactive contamination (based on past or preliminary radiological surveillance). 
These include areas where radioactive materials were used or stored, or potential for unusual 
occurrences that could have resulted in contamination. Areas adjacent to locations where 
radioactive materials were used or stored are normally included in this classification because of 
the potential for inadvertent spread of contamination. These areas are further classified as: 

Class 1 Areas: (areas experiencing prior remedial action, spills, waste storage or 
disposal, relatively large quantities of loose radioactivity) 

Class 2 Areas: (areas handling low concentrations or small quantities of radioactivity in 
unsealed forms, upper walls and ceilings in airborne radioactivity areas, perimeters of 
contamination control areas, etc. where no individual measurement result would be 
expected to exceed guideline values before remediation) 

Class 3 Areas: (areas in which residual radioactivity is expected but a t  a small fraction of guideline 
values such as buffer areas to contaminated areas, lab offices, hallways, loading docks used for 
radioactive shipments, etc.) 

Non-impacted areas - All areas not classified as affected. These areas are not expected to contain 
residual radioactivity, based on a knowledge of site history and/or previous survey information. 
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CERTIFICATE OF OISPOSITtTION OF MATERIALS 

PLEASE READ THESE INSTRUCTIONS BEFORE COMPLETING NRC FORM 3t4. 

Subpart E of I O  CFR Part 20 establishes the radiological criteria for license tem~inations/Uecommissioning of 
facilities licensed under 10 CFR Pads 30, 40, 50,60,61, 70, and 72, as well as ofhet facilities subject to the 
Commission's jurisdiciion under the Atomic Energy Act of 1854, as amended, and the Energy Reorganization 
Act of 1974, as amended. 

INSTRUCTIONS 
Section B. Item 2. 
Licensees should describe the specific radioactive material transfer actions. If rcrdi0adVe wastes were 
generated in terminating this license, the licensee shoutd describe the disposal actions taken, induding the 
disposition of low-level radioactive waste, mixed waste, wafer-than-Class4 waste, and sealed sources. 

Saclion B.'ltern 2.8. 
The information provided concerning the transfer of radioactive material to another iicensee shodd specify the 
date of the trander, the name of thelicensee recipient, an individual contad name and telephone number for 
the lic8nsee recipient, and the recipient's NRC or Agreement State license number. 

Section 8, Item 2. b. 
For disposal of radioactive materials, licens&s should desCribe the specific disposal method or procedure 
(e&., drpcay-in-storage). For those cases when radioactive materials are disposed of by a licensed disposal 
site or by a waste conhador, the licenses should specify the name, address, and telephone number of the 
licensed disposal site operator or waste contractor. 

Section 8. Item 2.c. 
"Residual adioactivity," as defined in 10 CFR 20.1003, means radioadivity in 'areas' (structures, materials, 
soils, etc.) remaining as a result of activities (licensed and unlicensed) under the iicensete's control from 
sourns used by the licensee, excluding background radiation. A M R A  is defined in 10 CFR 20.1003. 

B 

FILE CERTIFICATES AS FOLLOWS; 

f e- 

IF YOU ARE LOCATED IN: 

CONNECTICUT, DELAWARC DISTRICT OF COLUMB1A, 

NEW JERSEY NEW YORK, PENNSYLVANIA, RHODE 
---MARYLAND, MASSACHUSETTS, NEW HAMPSHIRE. 

e E R M O N T ,  SEND CERTIFICATES TO: 

/ LICENSING ASSISTANT SECTION 
NUCLEAR MATERIALS SAFETY BRANCH 
U.S. NUCLEAR REGULATORY COMMISSION, REGION I i 

! 475ALLENDALE ROAD 

IF YOU ARE LOCATED IN: 

ILLINOIS, INDLANA, IOWA, MICHIGAN, MI"ESOT4 
MlSSOURt, OHIO, OR WISCONSIN, SEND CERTlFlCAlES 
TO: 

MATERIALS LICENSING SECTION 
US. NUCLEAR REGULATORYCOMMISSIOIJ, REGION 111 
Bbt WARRENVILLE RD. 
USLE,IL 605324351 

1 

ALABAMA; FLOfUDA, GEORGlq KENTUCKY, MISSISSIPPI, 
NORTH CMOUNA PUERTO N O .  SOUTH CAROUNq 
TENNESSEE VrRUtWb, VIRGIN ISLANDS, OR WESY 
W R O l W  SEND CERTIFK;ATES TO: 

KING OF PRUSSIA. PA 18406-141 5 
ALASKq ARPONA, ARKANSAS, CAUFORN14 

MONTAN4 NEBRASKA, NWADA, N E W  MEXICO, NORTH 
DAKOTA, OKLAHOMA, OREGON, PACIFIC TRUST 
TERRITORIES, SOUTH DAKOTA TEXAS, UTAH, 
WA8HINMOk, OR WVOMING, SEND CERTlFlCATES TO: 

.. COLORADO, HAWAII, IDAHO, KANSAS, LOUlSlANq 

NUCLEAR MATERlALS SAFETY SECTION MATERUL R A D U ~ O N  momnoN sEcnoN 
U. S. NUCLEAR REGUlA7ORY COMMISSION. REGION 11 
SAM NUNN ATLANTA FEDERAL CENTER 
61 FORSYTH STREET, S.W.. SUITE Z3T85 
ATLANTA. GEORGIA -1 

U, S. NUCLEAR REGUUTORY COMMISSION. REGION N 
61 1 RYAN PLAZA D R M .  SUITE 400 
ARLINGTON, TX 76011- 

TOTFlL P.Q3 
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a Emerson RSI 

Certificate of Calibrition 
* Certificate Number: 1170 

Type of Calibration: 

Meter: Ludlum3 

Linearity & Effiaenq Test 

Serial#: 155944 Detector; 44-9 

Dose Rate Calibration 

Serial#: 159352 

Calibrated for: Gibraltar Labortoria 

__. 

Meter tested as: d e r  0 

Lr . :  

Meter is: within 10% 

- 
. -~ 

within 20 

... . _ . e . .  .. 

. . . . .  

. .  8,OOO 0.036 - . 
. . . . .  -,. ... . . .  . 

,, 85 keV 3,000 0.130 
C-14, s.n. K786,3.752 kBq, 49.5 kev 
Tc-99, s a  D713,385.9 Bq 

. -  . .- . - .. 
. .  . .  . . .  :.+,...-. 

....... .- .. - .... . _ . _  .. . ~ .. 
. .  . .,. - . 

LudlumModel500 Pulse Genexatm, s.n. 114518 NIST Traceable C a l i i o n  date: March 25,2002 

. .  

D.*. 6/12/02 Calibrated by: D. McFarlane 

Approved by: - 
~ ., . . . .  

f i  

_ - -  
- -_:- --*: 

- .  
_ -  . . . .  

. . . .  _ .  

. .  

. .- 

. .- *,. . 

. . . . . .  

Comments: Replaced 2-D battffla. ....... 



0 Emerson RSI 

Reference Reference 
Meter Reading . Calibration Point Meter Multiplier Calibration point 

mWhrD cpmB mwhro cpmta or Scale 

xl 00 170,000 170,000 340,000 

x10 - 17,000 17,000 34,000 

xl 1,700 1,700 3,400 

xo. 1 170 170 340 

-- 

Meter Reading 

350,000 - 
34?0(-)0 

3,400 

340 

Certificate of Calibration 
Certificate Number: 1198 I )  

Type of Calibration: Linearity &Efficiency Test fXI Dose Rate Calibration [7 

Meter: Ludlum 3 Serial#: 157157 Detector: 44-9 Serial#: 158037 

Calibrated for: G~braltar Labortorie~ 

Batterycheck: passm f a i l 0  Highvoltage: meterm pulserm 9OOv int.D 

Meter tested as: sealer El or ratemeter El 

Meter is: within 10% Ix1 within 20% (graph attsched) 

MST referenced instruments and sourcps used with this calibration: 

Isotope i p s q  Net Cts. Eff. 

C-14, s.n K786,3.752 kBq, 49.5 keV 8,000 0.036 _ -  
Tc-99, s.n D713,385.9 Bq, 85 keV 2,750 0.119 

LudlrrmModel500 Pulse Generator, s.n. 114518 - NLsT Traceable CaliWon date: March 25,2002 
* 

Calibrated by: D. McFarlane Date: a2ao2 

Approved by: hte:  d/>B/J 

Comments: . _  . 
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... . .  
. .  
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Instrument 

Ludlum Model 12 

W/Model43-68 
probe 

Packard 19OOCA 
Liquid Scintillation 

Analyzer 

I 

Use 

Direct measurements for beta 
and gamma radiation. 

Liquid scintillation counting of 
samples for removable 

radioactive contamination 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
1 
1 
! 
I 

I. 

II. 

0 RSI 
Introduction 

This report has been prepared by Radiation Science, Inc. for Gibraltar Laboratories, Inc. 
to summarize the results of the monthly radiation safety surveys performed in the 
radioactive materials use areas at your facility in Fairfield, New Jersey. The purpose of 
the survey was to identify and define the extent of tixed and removable radioactive 
contamination in the rooms where radioactive materials are used so that the researchers 
witl be able to decontaminate the areas as soon as possible. 

The survey was performed on March 25,2003 by Robert Mahoney. 

Survey Instrumentation 

Table 2-1 -provides a description of the instrumentation e d  to perform the routine 
monthly surveys. 

x 

102312 I Attimeof I 

All meters and instrumentation used for this survey have been calibrated within the 
past twelve m o n h  to standards traceable to the National Institu+z -of Stanctards and 
Testjng (NIST). The hand held meters response to a dedicated check source was verified 
prior to use. The liquid scintillation counter was calibrated prior to use by running the 
manufacturer's calibration protocol, allowing the machine to adjust the gain. 

Minimum Detectable Activity 
Mcuiations* 

Quation 

MDA = 2.71+4.65 d G  
t x E x A/ 100 

where: 
MDA = activity in dpm/ 100 cm2 - 
Br 

E 
A 

= background rate in counts per minute 

= detector efficiency in counts per disintegration (4x) 
= probe area or area wiped in cm' 

t = counting timeirrrrrimtt es 

2 
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102312 

n. purvey Instrumentation (coat) 

Channel 1: 33 dpm/sample 

Channel 2: 28 dpmjsample 

Table 2-2 provides the lower limits of detection for the instrumentation used to perform 
the surveys. The MDA for the Ludlum survey meter uses a background count rate of 280 
cpm and an efficiency of 8 TO for carbon- 14. 

Ludlum Model 12 
W/Model43-68 probe 

1,006 dpmj 100 cm2 

Packard Model 1900CA 
Liquid Scintillation 

Analyzer 

I 1 1 Channel 3: 29 dpmjsample 

III. Survey Methodology 

Wipe samples were obtained by wiping at least 100 cm2 with a 4.25 cm diameter, dry 
filter paper. The samples were placed directly into plastic 7 milliliter vials in an LSC rack 
labeled with a unique identitication number. Upon returning to the Emerson laboratory, 
5 milliliters of an ecologically safe liquid scintillation cocktail were added to each vial. 
The vial was thencapped, shaken, and returned to the rack. All vials were &owed to sit 
for at least 15 minutes before counting was initiated so that any chemicals reactions 
that may occur will progress to completion. Wipes exhibiting activity above the MDA 
were recounted for two minutes, three times, and the results reported herein as the best 
estimate of removable radioactivity. 

Locations of the wipe samples are indicated on the room diagrams contained in this 
report. Analytical results are presented with each diagram. Results are reported as less 
than the Minimum Detectable Activity (MDA) of the instruments where appropriate. The 
method used to calculate these values is included in the report. 

The results of the liquid scintillation analyses are presented by channel number. 
Channel 1 is set for optimum tritium efficiency (0-19 kev); channel 2 is set for optimum 
carbon-14 efficiency (19-156 kev) and channel 3 is set for all d e r  higher energy beta 
emitters ( 156- 1000 kev) . 
Benchtops, sinks, equipment, and hood sashes were scanned with a 100 cm2 gas 
proportional detector using the audio output to identify areas of elevated radioactivity. 
Contaminated areas are identified as areas greater than twice background. Each 
contaminated area is identified on the corresponding room diagram along with the 
results of an integral measurement. The reported Pesults have been c0rrecte.d for 
bacJcground, and are based on the meters efficiency to Carbon-14. 

3 
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Room Wipe # Channel 1 Channel 2 
(dpm/ 100 cm2) (dpm/ 100 cm2) 

None N/A N/A N/A 

W. Summary of Survey Results 

Channel 3 
(dpm/ 100 cm2) 

N/A 

The following s u m  includes all removable andjzxed contarmination found to be 
greater than the BWA 

Direct Activity 

None I N/A I N/A I 
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Use 

Direct measurements for beta 
and gamma radiation. 

0 RSI 

Serial 
Number 

105685 

PR 1 10377 

I, Introduction 

Liquid scintillation counting of 
samples for removable 

radioactive contamination 

This report has been prepared by Radiation Science, Inc. for Gibraltar Laboratories, Inc. 
to summarize the results of the monthly radiation safety surveys performed in the 
radioactive materials use areas at your facility in Fairfield, New Jersey. The purpose of 
the survey was to identify and define the extent of fxed and removable radioactive 
contamination in the rooms where radioactive materials are used so that the researchers 
will be able to decontaminate the areas as soon as possible. 

1023 12 

The survey was performed on February 25,2003 by Robert Mahoney. 

11. Survey Instrumentation 

Table 2-1 provides a description of the instrumentation used to perform the routine 
monthly surveys. 

Instrument 

~~ 

Ludlum Model 12 

W/Model43-68 
probe 

Packard 1900CA 
Liquid Scintillation 

Analyzer 

I 

Calibration 
Date 

021 14/03 

At time of 
use. 

All meters and instrumentation used for this survey have been calibrated within the 
past twelve months to standards traceable to the National Institute of Standards and 
Testing (NIST). The hand held meters response to a dedicated check source was verified 
prior to use. The liquid scintillation counter was calibrated prior to use by running the 
manufacturer’s calibration protocol, allowing the machine to adjust the gain. 

Minimum Detectable Activity 
Calculations* 

Equation 

MDA = 2.71 + 4.65 4 E t  
t x Ex A/ 100 

where: 
MDA = activity in dpm/ 100 cm2. 
Br = background rate in counts per minute 
t = counting time in minutes 
E = detector efficiency in counts per disintegration (44 
A = probe area or area wiped in cm2 

2 



11. Survey Instrumentation (cont) 

Instrument 

Table 2-2 provides the lower limits of detection for the instrumentation used to perform 
the surveys. The MDA for the Ludlum survey meter uses a background count rate of 280 
cpm and an efficiency of 8 YO for carbon- 14. 

Serial Number Minimum Detectable Activity 

Ludlum Model 12 
W/Model43-68 probe 

105685 1,006 dpm/ 100 cm' 

PR110377 

Packard Model 19OOCA 
Liquid Scintillation 

Analyzer 

102312 Channel 1: 33 dpm/sample 

Channel 2: 28 dpmlsample 

Channel 3: 29 dpm/sample I 
111. Survey Methodology 

Wipe samples were obtained by wiping at least 100 cm2 with a 4.25 cm diameter, dry 
filter paper. The samples were placed directly into plastic 7 milliliter vials in an LSC rack 
labeled with a unique identification number. Upon returning to the Emerson laboratory, 
5 milliliters of an ecologically safe liquid scintillation cocktail were added to each vial. 
The vial was then capped, shaken, and returned to the rack. All vials were allowed to sit 
for at least 15 minutes before counting was initiated so that any chemicals reactions 
that may occur will progress to completion. Wipes exhibiting activity above the MDA 
were recounted for two minutes, three times, and the results reported herein as the best 
estimate of removable radioactivity. 

Locations of the wipe samples are indicated on the room diagrams contained in this 
report. Analytical results are presented with each diagram. Results are reported as less 
than the Minimum Detectable Activity (MDA) of the instruments where appropriate. The 
method used to calculate these values is included in the report. 

The results of the liquid scintillation analyses are presented by channel number. 
Channel 1 is set for optimum tritium efficiency (0-19 kev); channel 2 is set for optimum 
carbon-14 efficiency (19-156 kev) and channel 3 is set for all other higher energy beta 
emitters (156-1000 kev). 

Benchtops, sinks, equipment, and hood sashes were scanned with a 100 cm2 gas 
proportional detector using the audio output to identij. areas of elevated radioactivity. 
Contaminated areas are identified as areas greater than twice background. Each 
contaminated area is identified on the corresponding room diagram along with the 
results of an integral measurement. The reported results have been corrected for 
background, and are based on the meters efficiency to Carbon-14. 

3 



IV. Summary of Survey Results 

Wipe # Channel 1 Channel 2 Room 
(dpm/ 100 cm2) (dpm/ 100 cm2) 

None N/A N/A N/A 

The following sullull~vy includes al l  removable andfixed contamination found to be 
greater than the MDA. 

Channel 3 
(dpm/ 100 cm2) 

N/A 

Room Location 

None N/A 

Direct Activity 

(cpm/ 100 cm2) 

N/A 

1 
1 
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105685 02/ 18/02 

PR110377 

Introduction 

Liquid scintillation counting of 
samples for removable 

radioactive contamination 

This report has been prepared by Radiation Science, Inc. for Gibraltar Laboratories, Inc. 
to summarize the results of the monthly radiation safety surveys performed in the 
radioactive materials use areas at your facility in Fairfield, New Jersey. The purpose of 
the survey was to identify and define the extent of fmed and removable radioactive 
contamination in the rooms where radioactive materials are used so that the researchers 
will be able to decontaminate the areas as soon as possible. 

1023 12 At time of 
use. 

The survey was performed on January 30,2003 by Robert Mahoney. 

Survey Instrumentation 

Table 2-1 provides a description of the instrumentation used to perform the routine 
monthly surveys. 

Instrument 

Ludlum Model 12 

W/Model43-68 
probe 

Packard 1900CA 
Liquid Scintillation 

Analyzer 

All meters and instrumentation used for this survey have been calibrated within the 
past twelve months to standards traceable to the National Institute of Standards and 
Testing (NIST). The hand held meters response to a dedicated check source was verified 
prior to use. The liquid scintillation counter was calibrated prior to use by running the 
manufacturer's calibration protocol, allowing the machine to adjust the gain. 

Minimum Detectable Activity 
Calculations* 

Equation 

MDA = 2.71 + 4.65 4Br x t 
t x E x A/ 100 

where: 
MDA = activity in dpm/ 100 cm2 
Br = background rate in counts per minute 
t = counting time in minutes 
E = detector efficiency in counts per disintegration (4n) 
A = probe area or area wiped in cm' 

, 
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PR110377 

1023 12 
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II. Survey Instrumentation (cont) 

Minimum Detectable Activity 

1,006 dpm/ 100 cm2 

Channel 1: 33 dpm/sample 

Channel 2: 28 dpm/sample 

Channel 3: 29 dpmlsample 

Table 2-2 provides the lower limits of detection for the instrumentation used to perform 
the surveys. The MDA for the Ludlum survey meter uses a background count rate of 280 
cpm and & efficiency of 

Instrument 

Ludlum Model 12 
W/Model43-68 probe 

Packard Model 1900CA 
Liquid Scintillation 

Analyzer 

III. Survey Methodology 

Wipe samples were obtained by wiping at least 100 cm2 with a 4.25 cm diameter, dry 
filter paper. The samples were placed directly into plastic 7 milliliter vials in an LSC rack 
labeled with a unique identification number. Upon returning to the Emerson laboratory, 
5 milliliters of an ecologically safe liquid scintillation cocktail were added to each vial. 
The vial was then capped, shaken, and returned to the rack. All vials were allowed to sit 
for at least 15 minutes before counting was initiated so that any chemicals reactions 
that may occur will progress to completion. Wipes exhibiting activity above the MDA 
were recounted for two minutes, three times, and the results reported herein as the best 
estimate of removable radioactivity. 

Locations of the wipe samples are indicated on the room diagrams contained in this 
report. Analytical results are presented with each diagram. Results are reported as less 
than the Minimum Detectable Activity (MDA) of the instruments where appropriate. The 
method used to calculate these values is included in the report. 

The results of the liquid scintillation analyses are presented by channel number. 
Channel 1 is set for optimum tritium efficiency (0-19 kev); channel 2 is set for optimum 
carbon-14 efficiency (19-156 kev) and channel 3 is set for all other higher energy beta 
emitters (156-1000 kev). 

Benchtops, sinks, equipment, and hood sashes were scanned with a 100 cm2 gas 
proportional detector using the audio output to identify areas of elevated radioactivity. 
Contaminated areas are identified as areas greater than twice background. Each 
contaminated area is identified on the corresponding room diagram along with the 
results of an integral measurement. The reported results have been corrected f0.r 
background, and are based on the meters efficiency to Carbon- 14. 

3 



IV. Summary of Survey Results 

Room Wipe # Channel 1 Channel 2 
(dpm/ 100 cmz) (dpm/ 100 cmz) 

None N / A  N / A  N / A  

The folzowing summwy includes all removcrble 
greater than the MDA. 

Channel 3 
(dpm/ 100 cm2) 

N / A  

andfixed contamination found to be 

Room Location 

N o n e  N/A 

(cpm/ 100 cmz) 

N/A 
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a Emerson RSI 

Calibration 
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02/ 18/02 

At time of 

I. 

11. 

Introduction 

This report has been prepared by Emerson RSI, Inc. for Gibraltar Laboratories, Inc. to 
summarize the results of the monthly radiation safety surveys performed in the 
radioactive materials use areas at your facility in Fairfield, New Jersey. The purpose of 
the survey was to identify and define the extent of b e d  and removable radioactive 
contamination in the rooms where radioactive materials are used so that the researchers 
wil l  be able to decontaminate the areas as soon as possible. 

The survey was performed on December 20,2002 by Joel Antkowiak. 

Survey Instrumentation 

Table 2-1 provides a description of the instrumentation used to perform the routine 
monthly surveys. 

Instrument 

Ludlum Model 12 

W/Model43-68 
probe 

Packard 1900CA 
Liquid Scintillation 

Analyzer 

Use 

Direct measurements for beta 
and gamma radiation. 

Liquid scintillation counting of 
samples for removable 

radioactive contamination I use- I 
Au meters and instrumentation used for this survey have been calibrated within the 
past twelve months to standards traceable to the National Institute of Standards and 
Testing (NIST). The hand held meters response to a dedicated check source was verified 
prior to use. The liquid scintillation counter was calibrated prior to use by running the 
manufacturer’s calibration protocol, allowing the machine to adjust the gain. 

Minimum Detectable Activity 
calculations* 

Equation 

MDA = 2.71 + 4.65 4 E t  
t x E x A/ 100 

where: 
MDA = activity in dpm/ 100 cm2 ‘ 
Br = background rate in counts per minute 
t = counting time in minutes 
E = detector efficiency in counts per disintegration (44 
A = probe area or area wiped in cm” 

2 



Emerson RSI 

11. Survey I n s t r u m e n t a t i o n  (cont) 

Table 2-2 provides the lower limits of detection for the instrumentation used to perform 
the surveys. The MDA for the Ludlum survey meter uses a background count rate of 280 
cpm and an efficiency of 8 YO for carbon- 14. 

I 

Instrument 

Ludlum Model 12 
W/Model43-68 probe 

Packard Model 1900CA 
Liquid Scintillation 

Analyzer 

1,006 dpm/ 100 cm” 

Channel 1: 33 dpm/sample 

Channel 2: 28 dpmlsample 

111. Survey Methodology 

Wipe samples were obtained by Wiping at least 100 cm2 with a 4.25 cm diameter, dry 
filter paper. The samples were placed directly into plastic 7 milliliter vials in an LSC rack 
labeled with a unique idenliftcation number. Upon returning to the Emerson laboratory, 
5 milliliters of an ecologically safe liquid scintillation cocktail were added to each vial. 
The vial was then capped, shaken, and returned to the rack. All vials were allowed to sit 
for at least 15 minutes before counting was initiated so that any chemicals reactions 
that may occur will progress to completion. Wipes exhibiting activity above the MDA 
were recounted for two minutes, three times, and the results reported herein as the best 
estimate of removable radioactivity. 

Locations of the Wipe Samples are indicated on the room diagrams contained in this 
report. Analytical results are presented with each diagram. Results are reported as less 
than the Minimum Detectable Activity (MDA) of the instruments where appropriate. The 
method used to calculate these values is included in the report. 

The results of the liquid scintillation analyses are presented by channel number. 
Channel 1 is set for optimum tritium efficiency (0-19 kev); channel 2 is set for optimum 
carbon-14 efficiency (19-156 kev) and channel 3 is set for all other higher energy beta 
emitters (156-1000 kev). 

Benchtops, sinks, equipment, and hood sashes were scanned with a 100 cm2 gas 
proportional detector using the audio output to identify areas of elevated radioactivity. 
Contaminated areas are idenaed as areas beater than twice background. Each 
contaminated area is identified on the corresponding room diagram along with the 
results of an integral measurement. The reported results have been corrected for 
background, and are based on the meters efficiency to Carbon-14. 

I 3 



a Emerson RSI 

Room Wipe # Channel 1 
(dpm / 100 cm2) 

None N/A N/A 
I 

IV. Summary of Survey Results 

Channel 2 Channel 3 
(dpm/ 100 cm2) (dpm/ 100 cm2) 

N/A N/A 

The following sutnmary includes all removable andfixed contamination found to be 
greater than the MDA. 

Room 

None 

Removable Activity 

Location (cpm/ 100 cm2) 

N/A N/A 

I 

4 
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V. List of Rooms Surveyed 

Radioisotope Receiving 
Area 

Rad Bench 

Inc./Ref. Room 

Sterility Room 
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I. Introduction 

This report has been prepared by RSI, Inc. for Gibraltar Laboratories, Inc. to summarize 
the results of the monthly radiation safety surveys performed in the radioactive 
materials use areas at your facility in Fairfield, New Jersey. The purpose of the survey 
was to identify and define the extent of tixed and removable radioactive contamination in 
the rooms where radioactive materials are used so that the researchers will be able to 
decontaminate the areas as soon as possible. 

The survey was performed on November 26,2002 by Joel Antkowiak. 

I 11. Survey Instrumentation 

Table 2-1 provides a description of the instrumentation used to perform the routine 
monthly surveys. 

Instrument 

Ludlum Model 12 

W/Model43-68 
pro& 

Packard Model 
1600TR Liquid 

Scintillation Analyzer 

Direct measurements for beta 
and gamma radiation. 

samples for removable 

All meters and instrumentation used for this survey have been calibrated within the 
past twelve 'months to standards traceable to the National Institute of Standards and 
Testing (NIST). The hand held meters response to a dedicated check source was verified 
prior to use. The liquid scintillation counter was calibrated prior to use by running the 
manufacturer's calibration protocol, allowing the machine to adjust the gain. 

' 

M i n i m u m  Detectable Actidty 
calclllatiaIls* 

Equation 

MDA = 2.71 + 4.65 4Br x t 
t x E x A/ 100 

where: 
MDA = activiw in dpm/ 100 cm2 
Br = background rate in counts per minute _. 
t = counting time in minutes 
E = detector efficiency in counts per disintegration (474 
A = probe area or area wiped in cm" / 

2 
* 
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Instrument Serial Number 

Ludlum Model 12 105685 
W/Model43-68 probe 

PR110377 

Packard Model 1600TR 
Liquid Scintillation 

Analyzer 

404 13 1 

C 3  RSI 

Minimum Detectable Activity 

1,006 dpm/lOO cm2 

Channel 1: 33 dpm/sample 

Channel 2: 27 dpm/sample 

Channel 3: 29 dpm/sample 

11. Survey Instrumentation (cont) 

111. Survey Methodology 

Wipe samples were obtained by wiping at least 100 cm2 with a 4.25 c m  diameter, dry 
filter paper. The samples were placed directly into plastic 7 milliliter vials in an LSC rack 
labeled with a unique identilication number. Upon returning to the Emerson laboratory, 
5 milliliters of an ecologically safe liquid scintillation cocktail were added to each vial. 
The vial was then capped, shaken, and returned to the rack. All vials were allowed to sit 
for at least 15 minutes before counting was initiated so that any chemicals reactions 
that may occur will progress to completion. Wipes exhibiting activity above the MDA 
were recounted for two minutes, three times, and the results reported herein as the best 
estimate of removable radioactivily. 

Locations of the wipe samples are indicated on the room diagrams contained in this 
report. AnaJflcal results are presented with each diagram. Results are reported as less 
than the Minimum Detectable Activity (MDA) of the instruments where appropriate. The 
method used to calculate these values is included in the report. 

The results of the liquid scintillation analyses are presented by channel number. 
Channel 1 is set for optimum tritium efficiency (0-19 kev); channel 2 is set for optimum 
carbon-14 efficiency (19-156 kev) and channel 3 is set for all other higher energy beta 
emitters (156- 1000 kev). 

Benchtops, sinks, equipment, and hood sashes were scanned with a 100 cm2 gas 
proportional detector using the audio output to identi@ areas of elevated radioactivily. 
Contaminated areas are identilied as areas greater than twice background. Each 
contaminated area is identified on the corresponding room diagram along with the 
results of an integral measurement. The reported results have been corrected for 
background, and are based on the meters efficiency to Carbon- 14. 
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IV. Summary of Survey Results 

Room 

None 

The following sununcuy includes all removable andfixed contamination found to be 
greater than the MDA. 

Wipe # Channel 1 Channel 2 Channel 3 
(dpm/ 100 cm2) (dpm/ 100 cm2) (dpm/ 100 cm2) 

N/A N/A N/A N/A 

Removable Activity 

Room 

None 

Location (cpm/ 100 cm2) 

None None 
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V. List of Rooms Surveyed 

Radioisotope Receiving 
Area 

Rad Bench 

Inc./Ref. Room 

Sterility Room 

, 
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