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License No.: 044-31369-01

Docket No: 030-38029

Control No: 612372

Dear Mr. Pfingsten, 

Please find my attached and updated application for renewal for Catamount
Veterinary Specialty and Emergency Hospital, PC.

Thank you, 

Bryan Harnett

On Fri, Jul 26, 2019 at 9:17 AM Bryan Harnett <harnett.bryan@gmail.com> wrote:
Dear NRC - 

Thank you for your help in this matter. I have received this email and will work diligently to
complete the requests. 

Bryan

On Fri, Jul 26, 2019 at 9:05 AM Pfingsten, Jonathan <Jonathan.Pfingsten@nrc.gov> wrote:

License No.: 044-31369-01

Docket No: 030-38029

Control No: 612372

 

Dr. Harnett – I am the NRC license reviewer assigned to the renewal of the
Catamount Veterinary Specialty and Emergency Hospital PC license.
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Practice and Regulations for the 
Safe Use of Radioactive Materials


October 23, 2012


What is 
radioactivity?


An atom that has excess 
energy in nucleus and 
releases that energy in 
the form of gamma 
radiation, beta radiation, 
or alpha radiation (plus a 
couple of other options


Only example that
we care about
is Radon gas
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How are these radiations 
stopped?


Two illustrations to show different materials.  Alpha particles are stopped easily and
Are not of concern except when immediately adjacent to living cells..e.g. radon in lungs.
Electrons are stopped in a few cm of materials


Iodine  131 decay info


Decays by emitting beta 
particles (electrons) and 
gamma rays


Another characteristic of 
radioactivity is the half life, 
which is how long to decay 
to ½ of initial activity.


I-131 is 8 days, which 
means every 8 days is ½ of 
what it started with


Example:  After 40 days (5 
x 8 days) the remaining 
activity would be 


½ x ½ x ½ x ½ x ½  = 1/32 
of the initial activity.
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• The primary emissions of 131I decay are
– beta particles with a maximal energy of 606 


keV (89% abundance) The beta particles, due 
to their high mean energy have a tissue 
penetration of 0.6 to 2 mm These are what 
causes the cell damage, and thus successful 
treatment


– and 364 keV gamma rays (81% abundance) 
These are what are the radiation safety 
concern


• We measure the intensity of radiation 
exposure in 


Grays (S.I.) or Rads (common)


often in millirads (1/1000 rad)


If this value is corrected for biological 
effectiveness


Rads x factor = Rems (or millirems
which is unit used for film badge readings)
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Why do we care?


• Most important 
reason is that 
radiation 
exposure, at high 
levels, has been 
shown to cause 
cancer.  


ALARA


• As 
• Low 
• As
• Reasonably
• Achievable
Operating philosophy that license
must make every effort restrict exposures
to staff and public
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What radiation exposure might you receive…first consider 
background Radiation 


Accounts for approx 300 
millirem per year.


Of this, 200 millirem is 
attributed to radon gas


Remaining 100 millirem is 
from


radioactivity in soil


cosmic radiation


radioactivity in foods


Note that this results in 
about 10 millirem per 
month that would be 
registered on a film badge if 
not zeroed out.


Comparison of doses received from 
common activities


Note that background
varies depending
on location in US
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Licenses for Use of Radioactive 
Materials


• Issued by the Nuclear 
Regulatory Commission


• States have entered into 
agreements with NRC to 
function as licensing agency 
(Agreement States)  The state 
must ensure that all NRC regs 
are followed, but may be more 
restrictive in some areas.


• Issued to an institution with 
individuals named as 
Authorized Users


States in orange are “agreement” states


Regulations


• Regulations are set 
forth in 10 Code of 
Federal Regulations


• Primarily Parts 19, 20 
and 35, which are 
available on line
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Monitoring Occupationally Exposed 
Personnel


• Required if surveys or historical records 
demonstrate likelihood of exceeding 10% 
of the MPD


• Practically: Anyone who handles 
radioactive material will be issued a film 
badge and ring badge


Radiation Dose Limits
These are set in law by the NRC and 


state regulatory agencies


• Occupational       per year
– Whole body 5000 mrem


– Individual organ 50000 mrem


– Lens of eye 15000 mrem


– Skin or extremity 50000 mrem  (ring badge)


– Minor 10% adult limits


• Do not include background or personal medical
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Declared Pregnant Worker


occupationally exposed woman has notified the 
Radiation Safety Officer that she is pregnant


– Embryo/fetus 500 mrem in 9 months/ 50 
millirem per month


– Usually determined by issuing a separate badge to be 
worn at abdomen level


Do not include background or personal medical


Dose Limits


• Non occupational
– Members of the general public are not 


monitored to verify compliance. Rather, areas 
are designed to meet these limits, controls are 
enacted, and surveys are performed to 
monitor.


Individual member of public 100 mrem/year


Exposure rate 2 mrem/hour 
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Personnel Monitors


• Film badges are worn 
on the torso, facing 
out, exchanged 
monthly or in low 
exposure, quarterly.


• Ring badges are TLD 
dosimeters.  Worn on 
hand that likely to get 
highest reading.  
Should be palm in.


Film badge holders have a 
number of different filters 
built in.  Because radiation 
is attenuated at a different 
rate by different materials, 
this allows a determination 
of the approx energy of the 
radiation.
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• Wear a film badge on 
the trunk and TLD ring 
badge on the hand likely 
to receive the highest 
exposure, typically the 
dominant hand.  Ring 
badges are to be worn 
whenever handling 
radioactive material or 
the injected cat.
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Reduction of Exposure


• Time


• Distance 


• Shielding


Inverse Square


• Example:
What would be the reduction in exposure 


rate if approx 4 mR/hour at 0.5 meters by 
moving to 2 meter distance


x mR/hour =  (0.5)2 = .0625
4 mR/hour ( 2)2


.0625 x 4 mR/hour =0.25 mR/hour
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• All radioactive material 
must be stored in shields. 
Use syringe shields for 
administration of 
radiopharmaceuticals.


• Note also that disposable 
gloves must be worn and 
changed if contamination 
is suspected.


A lead apron is 0.5 mm lead equivalent


• Thickness of lead to 
attenuate 95% of 
photons:
– Diagnostic x rays: 0.5 


to 0.65 mm


– I-131 gammas: 10 mm 
which is 20 aprons!


DO NOT wear lead apron when using I-131..little benefit and slows you down!
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Typical exposure rates:


• If you assume 20 mCi 
of I-131 is present in 
the cats post treatment, 
the exposure rate at 


• ½ meter ~ 16 mR/hour


• 1 meter is ~4 mR/hour
(inverse square use of distance)


• So for ½ meter for 15 
minutes would be 4 mR


Minimize Time and Maximize
Distance!


Staff should minimize the time spent in close proximity 
(less than two meters) from the patient.
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• Appropriate protective 
covering must be 
worn when working 
with unsealed 
radioactive material.  
In general, this means 
wearing a lab coat 
and nonporous gloves 
to minimize the 
possibility of exposure 
from contamination. 
Wear disposable 
gloves at all times 
when handling 
radioactive materials, 
including for 
injections. 


A fume hood is needed if I-131 not kept
in containers (e.g. in the syringe) 
since it is volatile.
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Survey Equipment for 
radioactive materials


• GM Survey Meters


• Have high sensitivity
– Used for 


contamination surveys


• Before leaving the area or eating, 
wash hands and monitor your 
hands for contamination either 
with a GM survey meters
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Posting requirements and signs to 
use


Room need not be posted if under direct control and activity 
is present on temporary basis


• Keep all radioactive 
solutions in shielded 
containers that are 
clearly labeled with the 
radionuclide, name of 
compound, date and 
time of receipt or 
preparation. 
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• Dispose of radioactive waste 
only in the designated bins in 
or in designated shielded 
needle boxes.  If there is the 
possibility that an item is 
contaminated, check it before 
placing in regular waste. 
Deface all radioactive 
symbols prior to disposal 
except for items placed in 
needle boxes.


• If returning shipping 
containers with no rad 
material, turn over the 
shipping label.


Disposal of Radioactive Waste
Rad waste is disposed of by 


“decay in storage”  


If material has a half life of less 
than 120 days may store until 
levels are less than twice 
background when surveyed 
with a sensitive radiation 
detector, such as a pancake 
chamber GM detector 


This is the method used for 
disposal of contaminated litter.







18


Definition of working space


• Restricted or controlled:
– An area that is under the control of 


occupationally exposed personnel  e.g. hot 
lab  These are subject to design limits for 
Occupationally Exposed personnel.


• Unrestricted or uncontrolled
An area that is open to members of the 


general public  e.g. the open space/corridor or 
where non occupationally exposed persons work


License requirement


• The license requires 
that all workers who 
use or who are 
around rad materials 
have certain rights. 
These are given in a 
Notice  which must be 
posted
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• Perform exposure rate 
surveys daily and wipe 
tests weekly in 
accordance with the 
protocol found under 
surveys.  If unusual 
levels or contamination 
is found, secure the 
area or decontaminate 
as necessary.  Record 
all results, including 
follow-up surveys.


Pancake probe on GM provides
high sensitivity for detection of 
contamination (Daily at end of day)


Papers with
label area 
that
may be used
for wipe tests
(Weekly)







 

As we discussed on the phone, the guidance for licensing your type of program
has been updated since your previous licensing cycle.  This has led to a
significant number of discrepancies between your previous commitments and the
updated guidance.

 

You requested the opportunity to submit an update to your renewal request
utilizing the NUREG 1556, Volume 7, Revision 1 guidance.  The document can be
found at https://www.nrc.gov/docs/ML1806/ML18065A006.pdf.   The checklist
containing the requested information can be found in Appendix B found on page
107 of the overall PDF document.  The same licensing checklist is used for initial
and renewal applications.

 

As you are going through the requested checklist, please feel free to either
directly copy and paste commitments or simply mark the boxes on a printed copy
to be scanned and sent to us.  While the phrase “Suggested Response” is used, it
makes the process much easier for both parties if you utilize the exact wording.

 

Please note that some items will require additional information to be attached
regardless of commitments.

 

Additionally, Appendix D on page 129 of the overall PDF document contains
additional guidance for laboratory animal and veterinary medicine uses.  Please
review this section and include a discussion of release criteria and instructions to
caretakers.  Examples are provided in the NUREG guidance if needed.

 

Finally, with your submission, please include any necessary request, information,
or documentation concerning the removal of any unnecessary locations of use
currently approved on your license.

 

Your reply must be an originally signed and dated letter.  The letter may be
scanned and submitted as a pdf document attached to an email or it may be sent
by regular mail.  If we do not receive a reply from you within 30 calendar days
from the date of this e-mail, we will assume that you do not wish to pursue your
renewal request. Please reference Mail Control number 612372 with your
updated submission.

https://www.nrc.gov/docs/ML1806/ML18065A006.pdf


 

Please respond by e-mail to acknowledge that you have received the e-mail
request for additional information.  We will continue our processing of your
request upon receipt of the updated information.

 

If you have any questions, feel free to reach out to me via email or at the number
below.

 

Thank you,

 

Jonathan Pfingsten

Health Physicist

U.S. Nuclear Regulatory Commission

RI/DNMS/CIRDA

(610) 337-5170

 

-- 
Bryan Harnett, DVM, Diplomate ACVIM (SAIM)
Burlington Emergency & Veterinary Specialists
1417 Marshall Ave
Williston, VT 05495
P (802) 863-2387 ext. 106
F (802) 863-2348
www.bevsvt.com
 

-- 
Bryan Harnett, DVM, Diplomate ACVIM (SAIM)
Burlington Emergency & Veterinary Specialists
1417 Marshall Ave
Williston, VT 05495
P (802) 863-2387 ext. 106
F (802) 863-2348
www.bevsvt.com

http://www.bevsvt.com/
http://www.bevsvt.com/
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Practice and Regulations for the 
Safe Use of Radioactive Materials

October 23, 2012

What is 
radioactivity?

An atom that has excess 
energy in nucleus and 
releases that energy in 
the form of gamma 
radiation, beta radiation, 
or alpha radiation (plus a 
couple of other options

Only example that
we care about
is Radon gas
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How are these radiations 
stopped?

Two illustrations to show different materials.  Alpha particles are stopped easily and
Are not of concern except when immediately adjacent to living cells..e.g. radon in lungs.
Electrons are stopped in a few cm of materials

Iodine  131 decay info

Decays by emitting beta 
particles (electrons) and 
gamma rays

Another characteristic of 
radioactivity is the half life, 
which is how long to decay 
to ½ of initial activity.

I-131 is 8 days, which 
means every 8 days is ½ of 
what it started with

Example:  After 40 days (5 
x 8 days) the remaining 
activity would be 

½ x ½ x ½ x ½ x ½  = 1/32 
of the initial activity.
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• The primary emissions of 131I decay are
– beta particles with a maximal energy of 606 

keV (89% abundance) The beta particles, due 
to their high mean energy have a tissue 
penetration of 0.6 to 2 mm These are what 
causes the cell damage, and thus successful 
treatment

– and 364 keV gamma rays (81% abundance) 
These are what are the radiation safety 
concern

• We measure the intensity of radiation 
exposure in 

Grays (S.I.) or Rads (common)

often in millirads (1/1000 rad)

If this value is corrected for biological 
effectiveness

Rads x factor = Rems (or millirems
which is unit used for film badge readings)
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Why do we care?

• Most important 
reason is that 
radiation 
exposure, at high 
levels, has been 
shown to cause 
cancer.  

ALARA

• As 
• Low 
• As
• Reasonably
• Achievable
Operating philosophy that license
must make every effort restrict exposures
to staff and public
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What radiation exposure might you receive…first consider 
background Radiation 

Accounts for approx 300 
millirem per year.

Of this, 200 millirem is 
attributed to radon gas

Remaining 100 millirem is 
from

radioactivity in soil

cosmic radiation

radioactivity in foods

Note that this results in 
about 10 millirem per 
month that would be 
registered on a film badge if 
not zeroed out.

Comparison of doses received from 
common activities

Note that background
varies depending
on location in US
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Licenses for Use of Radioactive 
Materials

• Issued by the Nuclear 
Regulatory Commission

• States have entered into 
agreements with NRC to 
function as licensing agency 
(Agreement States)  The state 
must ensure that all NRC regs 
are followed, but may be more 
restrictive in some areas.

• Issued to an institution with 
individuals named as 
Authorized Users

States in orange are “agreement” states

Regulations

• Regulations are set 
forth in 10 Code of 
Federal Regulations

• Primarily Parts 19, 20 
and 35, which are 
available on line
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Monitoring Occupationally Exposed 
Personnel

• Required if surveys or historical records 
demonstrate likelihood of exceeding 10% 
of the MPD

• Practically: Anyone who handles 
radioactive material will be issued a film 
badge and ring badge

Radiation Dose Limits
These are set in law by the NRC and 

state regulatory agencies

• Occupational       per year
– Whole body 5000 mrem

– Individual organ 50000 mrem

– Lens of eye 15000 mrem

– Skin or extremity 50000 mrem  (ring badge)

– Minor 10% adult limits

• Do not include background or personal medical
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Declared Pregnant Worker

occupationally exposed woman has notified the 
Radiation Safety Officer that she is pregnant

– Embryo/fetus 500 mrem in 9 months/ 50 
millirem per month

– Usually determined by issuing a separate badge to be 
worn at abdomen level

Do not include background or personal medical

Dose Limits

• Non occupational
– Members of the general public are not 

monitored to verify compliance. Rather, areas 
are designed to meet these limits, controls are 
enacted, and surveys are performed to 
monitor.

Individual member of public 100 mrem/year

Exposure rate 2 mrem/hour 
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Personnel Monitors

• Film badges are worn 
on the torso, facing 
out, exchanged 
monthly or in low 
exposure, quarterly.

• Ring badges are TLD 
dosimeters.  Worn on 
hand that likely to get 
highest reading.  
Should be palm in.

Film badge holders have a 
number of different filters 
built in.  Because radiation 
is attenuated at a different 
rate by different materials, 
this allows a determination 
of the approx energy of the 
radiation.
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• Wear a film badge on 
the trunk and TLD ring 
badge on the hand likely 
to receive the highest 
exposure, typically the 
dominant hand.  Ring 
badges are to be worn 
whenever handling 
radioactive material or 
the injected cat.
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Reduction of Exposure

• Time

• Distance 

• Shielding

Inverse Square

• Example:
What would be the reduction in exposure 

rate if approx 4 mR/hour at 0.5 meters by 
moving to 2 meter distance

x mR/hour =  (0.5)2 = .0625
4 mR/hour ( 2)2

.0625 x 4 mR/hour =0.25 mR/hour
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• All radioactive material 
must be stored in shields. 
Use syringe shields for 
administration of 
radiopharmaceuticals.

• Note also that disposable 
gloves must be worn and 
changed if contamination 
is suspected.

A lead apron is 0.5 mm lead equivalent

• Thickness of lead to 
attenuate 95% of 
photons:
– Diagnostic x rays: 0.5 

to 0.65 mm

– I-131 gammas: 10 mm 
which is 20 aprons!

DO NOT wear lead apron when using I-131..little benefit and slows you down!
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Typical exposure rates:

• If you assume 20 mCi 
of I-131 is present in 
the cats post treatment, 
the exposure rate at 

• ½ meter ~ 16 mR/hour

• 1 meter is ~4 mR/hour
(inverse square use of distance)

• So for ½ meter for 15 
minutes would be 4 mR

Minimize Time and Maximize
Distance!

Staff should minimize the time spent in close proximity 
(less than two meters) from the patient.
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• Appropriate protective 
covering must be 
worn when working 
with unsealed 
radioactive material.  
In general, this means 
wearing a lab coat 
and nonporous gloves 
to minimize the 
possibility of exposure 
from contamination. 
Wear disposable 
gloves at all times 
when handling 
radioactive materials, 
including for 
injections. 

A fume hood is needed if I-131 not kept
in containers (e.g. in the syringe) 
since it is volatile.
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Survey Equipment for 
radioactive materials

• GM Survey Meters

• Have high sensitivity
– Used for 

contamination surveys

• Before leaving the area or eating, 
wash hands and monitor your 
hands for contamination either 
with a GM survey meters
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Posting requirements and signs to 
use

Room need not be posted if under direct control and activity 
is present on temporary basis

• Keep all radioactive 
solutions in shielded 
containers that are 
clearly labeled with the 
radionuclide, name of 
compound, date and 
time of receipt or 
preparation. 
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• Dispose of radioactive waste 
only in the designated bins in 
or in designated shielded 
needle boxes.  If there is the 
possibility that an item is 
contaminated, check it before 
placing in regular waste. 
Deface all radioactive 
symbols prior to disposal 
except for items placed in 
needle boxes.

• If returning shipping 
containers with no rad 
material, turn over the 
shipping label.

Disposal of Radioactive Waste
Rad waste is disposed of by 

“decay in storage”  

If material has a half life of less 
than 120 days may store until 
levels are less than twice 
background when surveyed 
with a sensitive radiation 
detector, such as a pancake 
chamber GM detector 

This is the method used for 
disposal of contaminated litter.
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Definition of working space

• Restricted or controlled:
– An area that is under the control of 

occupationally exposed personnel  e.g. hot 
lab  These are subject to design limits for 
Occupationally Exposed personnel.

• Unrestricted or uncontrolled
An area that is open to members of the 

general public  e.g. the open space/corridor or 
where non occupationally exposed persons work

License requirement

• The license requires 
that all workers who 
use or who are 
around rad materials 
have certain rights. 
These are given in a 
Notice  which must be 
posted
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• Perform exposure rate 
surveys daily and wipe 
tests weekly in 
accordance with the 
protocol found under 
surveys.  If unusual 
levels or contamination 
is found, secure the 
area or decontaminate 
as necessary.  Record 
all results, including 
follow-up surveys.

Pancake probe on GM provides
high sensitivity for detection of 
contamination (Daily at end of day)

Papers with
label area 
that
may be used
for wipe tests
(Weekly)
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