
 
 
 
 
 
 

September 30, 2016 
 
Janice Nguyen 
Senior Health Physicist 
U.S. Nuclear Regulatory Commission 
2100 Renaissance Boulevard, Suite 100 
King of Prussia, PA  19406 
 
RE:  RESPONSE TO A REQUEST FOR ADDITIONAL 
 INFORMATION CONCERNING APPLICATION FOR 
 RENEWAL OF LICENSE, RADIOCAT PC, License 
 NO. 45-25330-01, CONTROL NO. 590846 
 
Dear Ms. Nguyen: 
 
This letter is in response to the questions in 
your August 30, 2016 email message.  Each question 
is repeated below, followed by Radiocat’s 
response.  The responses are bolded to distinguish 
them from the questions.   
 
Please provide the intended use – e.g., feline 
thyroid disease or feline hyperthyroidism.   
 
The intended use is for treatment of feline 
Hyperthyroidism. 
 
Please provide the details of the audits to be 
conducted by Ms. Blumenkamp-Smith.   
 
Each audit reviews: audit history, organization of 
the program, training, survey instruments, type of 
radioactive materials used, personnel protection, 
notification and reports, posting and labels, and 
any elements in need of corrective action.   
 
Also, describe how the results of the audits will 
be relayed to the RSO and management.   
 
The audits are verbally reviewed with the RSO and 
copies are emailed for further review. The 
original copy is maintained on-site at the 
respective clinic.   
 
Please indicate how much time and at what 
frequency the Radiation Safety Officer (RSO) is 
on-site at the New Castle, DE, Middletown, CT, and 
Fishers, IN locations.   
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The RSO is available throughout each and every treatment week by phone 
and/or skype/facetime. On site visits are performed on an as needed 
basis after evaluation of audits to be conducted by Ms. Blumenkamp-
Smith. 
 
With regards to access to your facilities, please provide a copy of 
one of the signed leases indicating Radiocat’s exclusive use and 
control.   
 
The lease for 290 Churchmans Road, New Castle, Deleware is attached as 
Attachment A. 
 
In addition, indicate who is provided keys to Radiocat’s facilities 
and how these keys are controlled to ensure that personnel not 
affiliated with Radiocat do not gain access.   
 
The technician for Radiocat, the treating doctor, and Cardinal Health 
maintain keys to the treatment ward. The Head Veterinarian has a 
master key to access the treatment ward only in the event of an 
emergency. No other personnel have keys.   
 
Finally, confirm that only Radiocat personnel receive and monitor 
packages.   
 
Radiocat confirms that only Radiocat personnel receive and monitor 
packages.   
 
For the diagram of 290 Churchmans Road, New Castle, DE, it indicates 
the facility is slab on grade with a flat roof above; however, one 
wall is labelled, “outside wall (second floor).”  Please clarify if 
the facility is one story or two, and if it is two-stories, describe 
what is above the areas of use.    
 
The facility is one story.  
 
Please also indicate the secure area adjacent to the restricted 
treatment area that is used for package receipt.   
 
Cardinal Health delivers the iodine packages directly into the 
treatment ward with their own key. The packages are always secure in 
the treatment ward.   
 
For the diagram of 730 Randolph Road, Middletown, CT, please indicate 
what is located above the areas of use.   
 
Waiting area/ exam rooms. 
 
Please also indicate the secure area adjacent to the restricted 
treatment area that is used for package receipt.   
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The iodine packages are delivered in to the treatment ward by Cardinal 
Health. The iodine packages are always secure in the treatment ward. 
 
For the diagram of 7712 Crosspoint Commons, Fishers, IN, please 
indicate what is located above the areas of use and if there is any 
shielding (i.e. concrete, lead, etc.) in the walls.  
 
Vacant space above the ward. Shielding is inherent in concrete. 
 
Please also indicate the secure area adjacent to the restricted 
treatment area that is used for package receipt.   
 
Cardinal Health delivers the iodine packages directly into the 
treatment ward with their own key. The packages are always secure in 
the treatment ward.    
 
Please indicate whether the cages housing treated cats include 
shielding, and if so, describe.   
 
The cages do not include shielding. 
 
In Item 10. H., you reference air sampling of waste compaction, but no 
description of the periodic air sampling was provided.  Please provide 
a description of how the sampling is performed (i.e. what type of 
equipment is used, where samples are taken, how samples are counted, 
etc.).   
 
Air Sampling was been performed to determine the release factor during 
a complete treatment cycle from patient intake through release, 
compaction of waste, and decontamination.  A detailed description of 
the methodology is attached as Attachment B. 
 
In addition on Page 2 of Item 9, you indicate that compactors are 
surveyed for removable contamination.  Describe the procedure if 
contamination is found.   
 
If removable contamination is found the technicians are trained to use 
a product called “Bind-it” to wipe the area of contamination until the 
area has no removable contamination is detected. 
 
On Page 11 of Item 9, you indicate that a service licensee will 
calibrate the instrument used for bioassays.  Please provide a copy of 
the last calibration.    
 
A copy of the last calibration is attached as Attachment C. 
 
In addition, you indicate that this instrument will be pulse 
calibrated instead of calibrated in a radiation field.   
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You are correct. 
 
You indicated in Item 10. I. 9. that in the event that an animal dies 
during its treatment with iodine-131 you will hold the body for decay 
in storage (80 days) or until the exposure rate at one meter is 0.5 
mR/hr or less.  You go on to state that the owner will be informed 
that the body will be held for 80 days or until the exposure rate at 
one meter is at background levels.  Please confirm that the body of 
the deceased cat will be held for in accordance with your waste 
disposal procedures, including assuring that the dose rate at the 
surface of the deceased animal is at background levels prior to return 
to the owner.   
 
A deceased animal will be held for decay in storage to reduce the dose 
to the owner when the animal is returned.  This is not a disposal 
procedure.  Radiocat, treating veterinarians, and owners do not 
consider, identify, or characterize a pet that died as waste.  It is 
the owner’s pet and property.  Holding a dead pet for 80 days or until 
the exposure rate at one meter is 0.5 mR/hr or less achieves the goal 
of keeping public dose below public dose limit and ALARA, while 
providing closure to the owner of a pet that died and minimizing the 
grieving owner’s distress over the death of a pet.    
 
In Item 7 A. paragraph 3 delegation of authority from the Radiation 
Safety Officer (RSO) to the Assistant RSO, please provide a copy of 
the written delegation used to document the transfer of authority and 
describe the training provided to the Assistant RSO for serving in the 
RSO function.   
 
A copy of the delegation used to document transfer authority to an 
assistant RSO is attached as Attachment D.  The training for 
authorized users and the Assistant RSOs is attached as Attachment E. 
 
Please confirm that package receipt surveys will include a requirement 
to survey the radiation levels of the external surface of a "labeled 
package" or a damaged package.   
 
Radiocat confirms that, as required by 10 CFR 20.1906, Radiocat shall 
monitor the external surfaces of a labeled package for radiation 
levels unless the package contains quantities of radioactive material 
that are less than or equal to the Type A quantity, as defined in 10 
CFR 71.4 and appendix A to 10 CFR 71; and shall Monitor all packages 
known to contain radioactive material for radioactive contamination 
and radiation levels if there is evidence of degradation of package 
integrity, such as packages that are crushed, wet, or damaged.  
 
In your application dated April 15, 2016, you indicated that exhaust 
ventilation is straight through the facility roof with no filtration 
or direct monitoring.  Please provide descriptions of the ventilation 
systems, with pertinent airflow rates for each facility.   
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The exhaust ventilation is via a duct straight through the facility 
roof with a roof mounted blower, maintaining the duct at negative 
pressure.  The air flow is 340 cfm or greater. 
 
In addition, please confirm that the minimum air flow per facility 
will be 340 cfm and indicate how and how often this will be tested.   
 
Radiocat confirms that the minimum airflow per facility will be 340 
cfm and that airflow rates shall be measured annually using an 
anemometer to assure proper ventilation system performance.  
 
Finally, provide calculations to show that public dose limits will be 
met in unrestricted areas.   
 
Exposure at the 10 CFR 2 Appendix B Table Col. 1 limit for an 8760 
hour year will result in 50 mrem dose.  Release at The point of 
release for exhaust air is normally inaccessible.  Access to the point 
of release is unlikely to result in more than eight hours of exposure 
in an 8760 hour year. The typical dose to a member of the public will 
be 8/8760 x 50 mrem or 0.046 mrem.   
 
Please call me at 847-965-1999 if you have any questions.   
 
Sincerely,  
 
 
 
 
Eli A. Port, CHP, CIH, P.E. 
Health Physicist 
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Attachment A 
Lease 

290 Churchmans Road 
New Castle, Deleware 













 
 
 
 
 
 
 
 
 
 

Attachment B 
Air Sampling Methodology 



Exhaust Air Flow 
 
The average duct flow rate, V , is the product of the area of the 
exhaust and the average linear velocity.  The linear velocity is 
measured using on a grid at the exhaust duct using a calibrated 
hot wire anemometer.  
  

AL  V    
 

Where: 
 

area duct  A

 rate flow Linear  L

rate flow Volumetric  V









 

 
The volume of air discharged, V, is the volumetric exhaust rate 
multiplied by the time air is being discharged.  The Radiocat 
facility exhaust is on continually through the year.   
The annual volume of effluent discharged is: 
 

tV  V   
 
Where:   
 
V = the annual volume discharged  
 
t = minutes in a year 
 
 
 
Release Factor 
 
The release factor (F) is calculated from measurements of 
airborne concentrations and exhaust flow rates and the recorded 
activity used during a treatment cycle test period.   
 
F = QS/QTS 
 

Where: 
 
QS = the calculated loss 
QTS = the activity used during the week of sampling 
 
QS is calculated from the measured airborne I-131 concentration 
during the week of sampling and the total air volume exhausted 
during the same period.   
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C = QSS/VSS 
 
Where  
 
QSS = Sample Activity (μCi)  
 
VSS = Sample volume (ml) 
 
Air samples for analysis for I-131 are collected during a 
typical treatment cycle.  Air is drawn through F&J 433 TEDA 
impregnated Coconut Shell Carbon charcoal cartridges in F&J 
AC433A inline holders in tandem.  Tandem samples are use to 
monitor for breakthrough.  The sampling stream is drawn by a 
critical flow orifice limited Gast 303 pump.  The flow rate is 
limited to prevent break-through or bypass of the sampling 
media.  A 24 hour blank is drawn prior to using I-131. 
 
The sampling flow rate is calibrated with a Dry-Cal DC-Lite 
primary flow meter.  The measured flow rates are used for 
calculations of air volume through the sampling media.  A 
rotameter is used to monitor the constancy of air flow during 
the sampling periods.    
 
Samples are collected at the duct through which air from 
Radiocat is exhausted.  A one-day blank sample is collected the 
day before I-131 is used.   
 
Sample Analysis 
 
The sample cartridges are counted for one hour on an Ortec HPGe 
detector and the spectral data are analyzed using Ortec 
GammaVision software.   
 



 
 
 
 
 
 
 
 
 
 

Attachment C 
Bioassay Instrument 

Calibration 



CERTIFICATE OF CALIBRATION 

Certificate No, 049902 

RADIOCAT 
Attention : David S. Herring , Dvm , Daevr 
730 Randolph Rd . 

Manufacturer: 
Model: 
Serial No.: 

LUDLUM 
2241-2 
163601 

6312 West Oakton Street 

Morton Grove, IL 60053-2723 

Telephone: 847-965- /999 

Fax: 847-965-/991 

www.rssi.us 

Middletown, CT 06457 Probe(s): LUDLUM 44-2 , Sn: PR168241 
LUDLUM 44-9, Sn: PR166197 

CALIBRATION DATA 

SOURCE* RANGE FIELD READING FIELD READING 
(cpm ) (cpm) (cpm) (cpm) 

5 0-1 K 50 51.3 500 512 
5 0- 100 K 5K 5.11 K 50 K 51.1 K 
5 0-1 M 500 K 512 K 

SCALER counts counts counts counts 
5 0-1 K 50 51 500 512 
5 0- 100 K 5K 5121 50 K 51184 
5 0-1 M 500 K 512177 

If the accuracy of a scale IS not within +/-10% but IS within +/-20% a correction factor IS supplied. 

LUDLUM44-9 Efficiencies: 13; 0.26 ef13 (Cs-137) 

LUDLUM 44-9 Check Source: Ba-133 
LUDLUM 44-2 Check Source: Ba-133 

Reading: 2.48 kepm 
Reading: 281 kepm 

Probe Window: open 

Temperature: 20.5 DC Relative Humidity: 41 % 

C ;_. -/-,,' 
- j. '". ,?L.( t.Jf~ .. . ' 7-

Calibrated by: _______________ _ 

Calibration Frequency: Annual 

*SOURCE 
Manufacturer 
Model 
Serial Number 
Activity 
Date 

1. Cs-137 
U.S. Nuclear 
CCs-O-20E 
69036EZ 
15 Ci 
4/2009 

2. Cs-137 
Eon Corp. 
64-764 
722 
100 mCi 
5/2/78 

3. Am-241 
Amersham 
AMC 13446 
7510 LA 
100 mCi 
6/3/84 

Barometric Pressure: 976 mbar 

Date: 03/16/16 

Recalibrate by: 03/16/17 

4. Cf-252 
Amersham 
100 
FTC-CF-001 
1801 J..I.9 
10/8/85 

5. Electronic 
LUDLUM 
500 
32789 
NONE 
11/18/09 

6. Other 

Calibration authorized by Illinois Department of Nuclear Safety License No. IL-01429-01 and meets the requirements of ANSI 323-1978 and MIL-STD-
45662A. 
Exposure rate traceable to NIST with MDH model 1015 SN 109 transfer instrument. Radcal Cert. of Canf. 20300. 



PREVENTIVE MAINTENANCE PERFORMED 

BATTERIES/CONTACTS CHECKED ./ 

HIGH VOLTAGE MEASURED ./ DET1 = 903 VOLTS, DET2 = 1049 VOLTS 

SENSITIVITY MEASURED ./ DET1 = 34 mVOL TS, DET2 = 24 mVOL TS 

METER ZERO CHECKED NA DIGITAL 

INSTRUMENT CLEANED ./ 

Lab Reference: 16 



Line 1: 

Line 2: 

Line 3: 

Line 4: 

Line 5: 

Line 6: 

a. 
b. 
c. 
d. 

RADIOCAT 1-131 EFFICIENCY AND MDA FORM 
LOCATION: MIV pLfIn wN ( (T 

LUDLUM 2241 WITH 44-2 
INSTRUMENT SN I ~? ('. () I 

Ba-133 Gross Count in Neck Phantom: 1'1~gOt cpm 

Neck Phantom Background Count: ISS6 cpm 

Ba-133 Net Count (Line 1 - Line 2): 2~/71L(8 cpm 

Ba-133 Counting System Efficiency 
(Line 3/ Current source activity , 1- 6£2.nCi '1l'~I~ cpm/nCi 

Limit of Detection: I &6{g cpm 
(from Line d Below) 

Line 2 x 2: '3112 cnts 
Square Root (Line a): 2'Dl'1 cnts 
Line b x 3.3: I g'~d cnts 
Line c + 2.7225: l g6.8 cpm 

NOTE: Above Equation ONLY VALID for 1 minute counts 

Minimum Detectable Activity: 
(Line 5 / Line 4) 

o-J i-l~ °lL l1. 
~./ ...#tr'-..t' W"7 /7'<- . 

j/IC/rb 
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RADIOCAT 
MIDDLETOWN, CT 
LUDLUM 2241 WITH 44-2 
INSTRUMENT SN 163601 

BIOASSAY RESULTS FORM 

DO NOT USE THIS FORM AFTER 3/16/17 

Efficiency 92.9 cpm/nCi MDA 2.01 nCi Check Source 0 

Date of Bioassay: __ 1 __ 1 __ 

Date of Dosing : __ 1 __ 1 __ 

1. Name 2. Social Security 3. Bkg cpm 4. Gross cpm 5. Net cpm 6. Results nCi 
Number (4. - 3.) (5 . .;- Eft) 

Comments: _________________________ _ 



 
 
 
 
 
 
 
 
 
 

Attachment D 
Delegation of 
Authority 



 
 
 
 
 
 

DATE 
 
To:   
From: Rand Wachsstock, DVM, President 
 
Subject: DELEGATION OF AUTHORITY AS  
     ASSISTANT RSO  
 
You have been appointed Assistant Radiation Safety 
Officer and are responsible for ensuring the safe use 
of radioactive material under license number 45-25330-
01. You are responsible for day-to-day management of 
the radiation protection program; identifying 
radiation protection problems; initiating, 
recommending, or providing corrective actions; 
verifying implementation of corrective actions; 
stopping unsafe activities; and ensuring compliance 
with regulations.  

You are hereby delegated the authority necessary to 
meet those responsibilities, including prohibiting 
the use of byproduct material by employees who do not 
meet the necessary requirements and shutting down 
operations where justified by radiation safety 
concerns. You are required to notify management of 
situations where staff are not cooperating and not 
addressing radiation safety issues, of any radiation 
safety concerns that come to your attention, and of 
any activities that are not in compliance with 
license conditions or applicable regulations.  

 

______________________________ ____________ 
President                  Date 
 
I accept the above responsibilities 
 

 

_______________________________ ____________ 
Acting Radiation Safety Officer  Date 
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Attachment E 
Training for 
Assistant RSOs 



Radiocat 
 

Radiation Safety Course 
 
 
The following is a course outline for the radiation safety course taught to  
                                                                   by Rand S. Wachsstock, DVM  
 
Radiation Physics and Instrumentation 
 
** Atomic Structure  
** Radiation and Radioactivity 
** Radiation Units 
** Interactions of radiation with matter and tissues 
** Half-lives, biologic half-lives, effective half-lives 
** Inverse square law (time, distance, shielding) 
** Dose rate, dose, time, and the relations between the three 
** Sealed and unsealed sources, the differences in precautions 
 
Radiation Biology 
 
** Effects of radiation on tissue 
** Maximum permissible dose 
** Radiation carcinogenesis 
** Hereditary effects of radiation 
** Effects of radiation on the embryo and the fetus 
** Radiation cataractogenesis 
** Maximum permissible dose 
 
Radiation Protection Principles 
 
** Radiation safety references (NCRP Reports, Textbooks) 
** Receipt and inventory of radioactive materials 
** Storage and security of radioactive materials 
** Release procedures for patients 
** Storage and disposal of radioactive waste (non-animal) 
** Storage and disposal of animal waste 
** Radiation detection instrumentation 
** Area Surveys 
** Wipe Tests 
** Film badges and bioassays 
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