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Katanic, Janine

From: Schippers, Dale <dschippers@Queens.Org>
Sent: Tuesday, June 25, 2019 10:48 PM
To: Katanic, Janine
Cc: Goerner, Frank; Chadwick, Darlena
Subject: [External_Sender] FW: RE: NRC reported medical event
Attachments: Radiation Safety Plan June 18, 2019.pdf

Follow Up Flag: Follow up
Flag Status: Completed

After I sent the email I see that it was rejected due to size. This is part one with only the Radiation Safety Plan. 

From: Schippers, Dale  
Sent: Tuesday, June 25, 2019 5:44 PM 
To: 'Katanic, Janine' <Janine.Katanic@nrc.gov> 
Cc: Goerner, Frank <fgoerner@Queens.Org>; Chadwick, Darlena <dchadwick@queens.org> 
Subject: RE: RE: NRC reported medical event 

Janine, 
Attached are additional documents, as requested, as additional information related to your inspection on May 28 – 30.  

Y‐90 Medical Event, May8, 2019 NRC Report revised 5‐30‐2019 signed (with corrective action)  
This PDF includes: 

 Y‐90 initial training for Neal Viradia

 JP Colon Pons_RadioEmbol Training 6_5_2019

 IR Physicians PB General Radiation Safety Training, 2019 (Dr. Chan was trained by BTG on 5/15/2019, Dr.
Yamada will be trained when available)

 TheraSphere Vendor training, May15‐16, 2019 with roles

 TheraSphere Customer Complaint PR46327, BTG Initial report – Initial BTG report dated June 7, 2019

 BTG Destructive Catheter Testing results, Jun13, 2019

 TheraSphere NM policy with updated checklist
Radiation Safety Minutes Q2, May 8, 2019 
Radiation Safety Minutes Q2, Jun17, 2019 
Radiation Safety Plan June 18, 2019 – includes revision history and previous plan from 2014 
RSO‐19‐101_All Radiation Badge Monitoring Responsibilities 
Estimated Dose Memo, Queen's Medical Center 

Frank and I discussed the infusion set/catheter reports from BTG with them and they are pretty convinced that an air 
bubble is not the cause of the high resistance in the catheter. It appears to be an isolated case and we don’t really have 
any conclusive evidence in regards to the cause.  

Let me know if we missed anything or if you have additional questions. 
Thank you, 
Dale 

From: Katanic, Janine <Janine.Katanic@nrc.gov>  
Sent: Friday, June 14, 2019 11:52 AM 
To: Schippers, Dale <dschippers@Queens.Org> 
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Cc: Goerner, Frank <fgoerner@Queens.Org>; Chadwick, Darlena <dchadwick@queens.org> 
Subject: RE: RE: NRC reported medical event 
 
Aloha Dale, 
 
Thanks for the update.   
 
I think that when discussing the issues we need to make clear separation between the medical event and the dosimetry 
issue. 
 
For the medical event, regarding the 15 day report, you sent the original to us prior to the inspection.  It was not on 
letterhead, and it was not signed.  During the inspection, we talked about some inconsistencies in the report, and 
clarifications that needed to be made, and you made some changes, put it on letterhead, printed it, and handed it to 
me, but it was not signed.  When I returned to the office, I stamped it as received on May 30, 2019.   In talking with my 
management, they still want a letterhead and SIGNED copy of the report.  Since the Therasphere policy and checklist 
you noted in Item 2 below are part of your corrective actions, when you revise the 15 day report, you can include those 
as an attachment to the report.  You can also include the BTG report (item 6) as an attachment to the revised report.  I 
still need the training for the IR referenced docs as you noted in Item 4 below.  If item 9, Therasphere training for the MP 
techs, and Item 10, documentation of Therasphere refresher training, are also part of your corrective actions, they can 
also be an attachment to the 15 day report.   
 
For Item 1, Radiation Safety Program changes, I understand that you are going to take that to the RSC for approval. 
 
Then for the dosimetry issue, which covers Items 3, 5, 7, and 8 below:  Were any of these items going to address the 10 
CFR 19.12 training that Darlena noted at the preliminary exit meeting was given to the IR docs?  You were going to check 
whether they were previously getting that training.  Also, I wanted to point out that although Drs.   and   are 
the most egregious, several other IR docs had months with M’s or missing dosimeters.  Also, I was only able to see 
records from 2017 forward, and don’t know the full extent of the situation, how many years back, so it needs to be part 
of your evaluation. 

 – I did not see his dosimetry report to see if he had M’s.  He may have done Y‐90 cases, you would need to 
evaluate. 

 – all M’s 
 – December 2018 was M – did he not wear it or was he not doing any procedures that month? 

 – mostly M’s, also a missing dosimeter in December 2018, needs to be evaluated 
 – one anomalous looking reading in August 2018, and a missing dosimeter in April 2017, needs to be evaluated 
 – several months with M’s in 2017, 2018, and 2019, needs to be evaluated 
 – I did not see his dosimetry report to see if he had M’s.   
 – I did not see his dosimetry report to see if he had M’s.   

So what I’m saying is that your evaluation needs to be comprehensive for all of the Y‐90 IR docs, not just   and 
. 

 
I am out of the office next week but will be checking email. 
 
Regards, 
Janine 
 
Janine F. Katanic, PhD, CHP 
Senior Health Physicist 
Division of Nuclear Materials Safety 
Materials Inspection Branch 
US Nuclear Regulatory Commission 
Region IV 
office: 817-200-1151 
email:  Janine.Katanic@nrc.gov 
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From: Schippers, Dale <dschippers@Queens.Org>  
Sent: Friday, June 14, 2019 3:20 PM 
To: Katanic, Janine <Janine.Katanic@nrc.gov> 
Cc: Goerner, Frank <fgoerner@Queens.Org>; Chadwick, Darlena <dchadwick@queens.org> 
Subject: [External_Sender] RE: NRC reported medical event 

Janine, 
Want to give you an update since it’s been a couple of weeks. Frank and I have been working on the dosimetry estimate 
for Drs.   and   and also on our Radiation Safety Program. We have a special RSC meeting scheduled for 
Monday to get approval for the changes to the RS Program and to approve your recommended changes to the 
TheraSphere checklist. 
We are planning to submit the following documents to you next week: 

1. Radiation Safety Program
2. TheraSphere policy including the checklist
3. Dosimetry estimate for Drs.  and 
4. Initial TheraSphere training for Drs. Viradia and JP.
5. Memo to staff re: film badge requirements
6. Report from BTG regarding the catheter/infusion set (Don’t hold your breath. It’s not very conclusive.)
7. Film badge request form indicating that they received a copy of our policy for radiation monitoring and RS plan
8. Training and requirements for staff when we issue them a film badge.
9. TheraSphere training for medical physics techs.
10. Documentation for TheraSphere refresher training for IR physicians and Authorized Users

I think that should cover it but if you have further suggestions or items in your inspection notes, please let us know. 

Mahalo, 
Dale 
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II. Revision History: 
Original plan: most recent plan available appears to be a draft plan and was 
dated July 2014. It is attached as Appendix C. 

This update includes reformatting for clarity with only minor changes or revisions 
to radiation safety practices. The revisions include: 

1. The table of contents added. 
2. Frequency of types of audits were added for clarity 
3. The introduction now contains a section on how to change the radiation 

safety plan. 
4. Management commitment to ALARA program section was modified. Two 

paragraphs were removed. 
5. High Exposure Level was added to the ALARA levels and each ALARA level 

was clarified with what actions will be taken. 
6. Radiation Safety Officer and Authorized User sections under ALARA were 

deleted. 
7. Dosimetry section was added to clarify the use of radiation badge monitors. 
8. Item 17, under Rules for Safe Use of Radiopharmaceuticals was removed. 
9. Radiation survey instrument capabilities were clarified in Area survey 

procedures 
10. The training program section was changed to reflect the training that new 

employees and nursing staff receive. The article that was photocopied into 
the manual after the training section was deleted. 

11. The Radiological Rooms, Radiation Safety Guidelines for Portable x-rays, 
Lead Apron Evaluation Program and Radioactive Trash In-service sections 
were removed because these are all addressed in QMC policies. 

12. The Radiation Accident Protocol section was removed since the Spill 
Procedures section was added and covers most of this information. 

13. The policies at the end of the radiation safety program were removed since 
these have all been revised. 

14. Survey instrument calibration section was added. 
15. Waste disposal section was added. 
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III. Purpose 
A. Providing safe and effective use of radiation for patients, employees, 

medical staff, and visitors. 

IV. Responsibilities 
A. Radiation Safety Committee (RSC) – Administers the plan, meets quarterly. 
B. Radiation Safety Officer (RSO) – Manages the program, conducts 

Compliance Audits. 
C. Management – Evaluate Annual Review of Program. 
D. Employees – Reports any unsafe conditions or events to the RSO. 

V. Audits 
A. Personnel Monitoring - Quarterly. 
B. Radiation Therapy – Quarterly. 
C. Nuclear Medicine – Quarterly. 
D. Cyclotron - Quarterly 
E. Radiology – Annually. 

VI. Radiation Safety Program 
A. Introduction 

1. It is the policy of The Queen’s Medical Center (QMC) that exposures to 
ionizing radiation are to be kept as low as reasonably achievable 
(ALARA) to all employees, patients, and visitors to QMC. Toward that 
end, QMC has established the Radiation Safety Committee (RSC) to 
oversee the radiation safety practices at QMC. Furthermore, the 
committee has appointed a Radiation Safety Officer (RSO) to ensure the 
safe use of radiation. He/she will be responsible for managing the 
Radiation Safety Program, identifying radiation safety problems, and 
implementing corrective action when needed. He/she will also be 
responsible to ensure compliance with the United States Nuclear 
Regulatory Commission (NRC), State of Hawaii, and The Joint 
Commission (TJC) requirements. 

2. Sources of radiation include x-ray machines in Radiology, Surgery, and 
the Dental Clinic, as well as linear accelerators in Radiation Therapy. In 
Nuclear Medicine, radioactive drugs are used for imaging and treatment. 
Finally, certain patients on the nursing floors and in angiography are 
treated with radioactive sources for cancer therapy. The benefits of using 
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radiation in medicine are great, and this program is designed to minimize 
the risks.  

3. If you have any questions or concerns regarding radiation, please call 
the RSO at 691-4884 during normal working hours. For urgent requests, 
he/she can also be contacted through the QMC operator.  

4. Changes to Radiation Safety Program 
a) All changes to the Radiation Safety Program must be reviewed and 

approved in writing by the RSO and management. 
b) Individuals affected by changes to the Radiation Safety Program will be 

instructed on the revised program before the changes are 
implemented. 

c) A record of each change to the Radiation Safety Program will be 
maintained for 5 years. The record will include a copy of the old and 
new procedures, the effective date of the change, and the signatures of 
the RSO and management representative that reviewed and approved 
the change (§ 35.2026). 

d) Any change requiring a license amendment according to 10 CFR 35.13 
must be submitted to the Nuclear Regulatory Commission for approval. 

 

B. Duties of the Radiation Safety Committee/Radiation Safety Officer 
1. The Radiation Safety Committee shall: 

a) Ensure that licensed material will be used safety. This includes review, 
as necessary, of training programs, equipment, facility, supplies, and 
procedures. 

b) Ensure that licensed material is used in compliance with NRC 
regulations and the institutional license. 

c) Ensure that the use of licensed material is consistent with the ALARA 
philosophy and program. 

d) Establish a table of investigational levels for individual occupational 
radiation exposures. 

e) Identify program problems and solutions. 
2. Responsibilities of the Radiation Safety Committee include: 

a) Be familiar with all pertinent NRC regulations, the license application, 
the license, and any and all amendments. 

b) Review the training and experience of the proposed authorized users, 
the RSO, and the Authorized Medical Physicist to determine that their 
qualifications are sufficient to enable the individuals to perform their 

https://www.nrc.gov/reading-rm/doc-collections/cfr/part035/full-text.html#part035-2026
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duties safely and are in accordance with the regulations and the 
license. 

c) Review of the basis of safety and approve or deny, consistent with the 
limitations of the regulations, the license and the ALARA philosophy, 
all requests for authorization to use radioactive material within the 
institution. 

d) Prescribe special conditions that will be required during a proposed 
method of use of radioactive material, such as requirements for 
bioassays, physical examinations of users, and special monitoring 
procedures. 

e) Review quarterly the RSO’s summary report of the occupational 
radiation exposure records of all personnel, giving attention to 
individuals or groups of workers whose occupational exposure 
appears excessive. 

f) Establish a program to ensure that all persons whose duties may 
require them to work in or frequent areas where radioactive materials 
are used (e.g., Nursing, Security, Housekeeping) are appropriately 
instructed as required in 19.12 of 10 CFR Part 19. 

g) Review at least annually the RSO’s summary report of the entire 
Radiation Safety Program (RSP) to determine that all activities are 
being conducted safely, in accordance with NRC regulations and the 
conditions of the license, and consistent with the ALARA program and 
philosophy. The review must include an examination of records, 
reports from the RSO, and results of NRC inspections, written safety 
procedures, and the adequacy of the management control system. 

h) Recommend remedial action to correct any deficiencies identified in 
the RSP. 

i) Maintain written minutes of all Committee meetings, including 
members in attendance and members absent, discussions, actions, 
recommendations, decisions, and numerical results of all votes taken. 

j) Ensure that the byproduct material license is amended, if required, 
prior to any changes in facilities, equipment, policies and procedures, 
and personnel. 

3. Administrative Information: 
a) The Committee shall meet as often as necessary to conduct its 

business, but not less than once in each calendar quarter (four times 
yearly). 

b) Membership must include one authorized user of each type of use 
authorized by the license, the RSO, a nursing representative and a 
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representative of management who is neither an authorized user nor 
an RSO. Management, and the RSO, may appoint alternate members to 
participate in meetings in the case of absence of principal members. 

c) To establish a quorum, one-half of the Committee’s membership, 
including the RSO and the management representative, must be 
present. 

d) To the extent that they do not interfere with the mission of the 
Committee, management may assign other responsibilities, such as x-
ray radiation safety, quality assurance (QA) oversight, and research 
project review and approval. 

C. ALARA Program 
1. Management Commitment 

a) We, the management of QMC, are committed to the program described 
herein for keeping individual and collective doses of radiation as low 
as reasonably achievable (ALARA). In accordance with this 
commitment, we hereby describe an administrative organization for 
radiation safety and will develop the necessary written policies, 
procedures, and instructions to foster the ALARA concept within our 
institution. The organization will include a Radiation Safety Committee 
(RSC) and Radiation Safety Officer (RSO). 

b) We will perform a formal annual review of the RSP, including ALARA 
considerations. This will include reviews of operating procedures and 
past dose records, inspections, etc., and consultations with the 
Radiation Safety Staff or outside consultants. 

2. Radiation Safety Committee 
a) Review of Proposed Users and Uses 

(1) The RSC will thoroughly review the qualifications of each 
applicant with respect to the types and quantities of materials 
and methods of use for which application has been made to 
ensure that the applicant will be able to take appropriate 
measure to maintain exposure ALARA. 

(2) When considering a new use of byproduct material, the RSC will 
review the efforts of the applicant to maintain exposure ALARA. 

(3) The RSC will ensure that the users justify their procedures and 
that individual and collective doses of radiation will be ALARA. 

(4) The RSC will perform a quarterly review of occupational 
radiation exposure with particular attention to instances in 
which the ALARA levels are exceeded. The principal purpose of 
this review is to assess trends in occupational exposure as an 
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index of the ALARA Program’s quality and to decide if action is 
warranted when investigational levels are exceeded. 

(5) ALARA Levels 
 

 ALARA Level I 
10% of MPD 

ALARA Level II 
30% of MPD 

High Exposure 
Level 
1/12 of MPD 

Annual 
Limit 
(MPD) 

Body Dose  
(DDE /EDE2) 

125 mrem/qtr. 375 mrem/qtr. 400 mrem/mth 5 rem 

Lens of Eye 
(LDE) 

375 mrem/qtr. 1125 mrem/qtr 1250 mrem/mth 15 rem 

Extremities 
(SDE) 

1875 
mrem/qtr. 

5625 mrem/qtr. 4000 mrem/mth 50 rem 

LDE limits per 
ICRP 

 150 mrem/qtr  2 rem 

 
(a) ALARA Level I:  No investigation is required but the RSO 

will watch for a trend. 
(b) ALARA Level II:  The RSO will ask the individual to reply to 

a High Exposure memo. 
(c) High Exposure Level:  The RSO will ask the individual to 

reply to a High Exposure memo. 
(6) The RSO will review and record, on NRC Form 5 or equivalent, a 

summary of personnel monitoring on an annual basis. 

VII. Quality Management Program 
A. Objective  

1. To provide high confidence that byproduct material will be administered 
as directed by the Authorized User (AU). 

B. Requirements 
1. Prior to administration, a Written Directive (WD) will be completed and 

signed by an AU for the following procedures: 
a)  Any therapeutic administration of a radiopharmaceutical 
b) Any administration of I-125 or I-131 greater than 30 Ci 
c) Brachytherapy and High Dose Rate (HDR) procedures 

2. Annual Audit to include: 
a) The compliance rate of having a WD prior to administration of a 

radiopharmaceutical or radiation in those cases where WD is required. 
b) The content of the written directive is as required. 
c) A comparison of what was administered versus what was prescribed in 

the WD. 
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VIII. Dosimetry (Personnel Radiation Monitoring). 
1. Monitoring of occupational exposure to radiation from licensed and 

unlicensed radiation sources under licensee control will be supplied and 
require the use of individual monitoring devices by:  
a) Adults likely to receive greater than 10% of the annual limits in § 

20.1201(a) [10% of annual limit is 500 mrem]. 
b) Minors likely to receive, in 1 year, from radiation sources external to the 

body, a deep dose equivalent in excess of 0.1 rem (1 mSv), a lens dose 
equivalent in excess of 0.15 rem (1.5 mSv), or a shallow dose equivalent 
to the skin or to the extremities in excess of 0.5 rem (5 mSv); 

c) Declared pregnant women likely to receive during the entire 
pregnancy, from radiation sources external to the body, a deep dose 
equivalent in excess of 0.1 rem (1 mSv); and 

d) Individuals entering a high or very high radiation area. 
2. All individuals who are likely to receive greater than 5 rem skin dose 

(10% of skin dose limit) from handling radioactive material will be issued, 
and are required to wear, a film, TLD, or OSL extremity dosimeter. 

3. Prior exposure history will be requested from the most recent employer, 
when applicable. 

4. Staff shall report any lost, damaged, or accidentally exposed badges to 
the Radiation Safety Officer. 

5. Employees and contractors (including physicians) must wear a 
dosimeter when performing procedures that involve ionizing radiation 
unless they have documentation to verify that they are not likely to 
receive greater than 10% of the annual dose limits. 

6. In the event that your dosimeter is lost or temporarily displaced you may 
participate in a procedure involving ionizing radiation but you must report 
your lost dosimeter and/or lack of dosimeter use to Radiation Safety. 
The form for this report is included in appendix A. 

7. Failure to wear your assigned radiation dosimeter will result in the 
following disciplinary actions: 
a) Consistent neglect in wearing your dosimeter, as indicated by an 

unusually low reported exposure relative to your workload, will result 
in the loss of privileges to work with ionizing radiation. For more 
information, please see policy Radiation Badge Monitoring 
Responsibilities (RSO-19-101-All). 

https://www.nrc.gov/reading-rm/doc-collections/cfr/part020/part020-1201.html
https://www.nrc.gov/reading-rm/doc-collections/cfr/part020/part020-1201.html
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IX. Procedures for Radiopharmaceuticals and Sealed Sources 
A. Rules for Safe Use of Radiopharmaceuticals 

1. Wear laboratory coats or other protective clothing at all times in areas 
where radioactive material is used. 

2. Wear disposable gloves at all times while handling radioactive materials. 
3. Monitor your hands for contamination in a low-background area with a 

survey meter either after each procedure or before leaving the area. 
4. Use syringe shields for routine preparation of multi-dose vials and 

administration of radiopharmaceuticals to patients, except in those 
circumstances in which their use is contraindicated (e.g., recessed veins, 
infants). In these exceptional cases, consider the use of other protective 
methods such as remote delivery of the dose (.e.g., through use of a 
butterfly valve). 

5. Do not eat, drink, smoke, or apply cosmetics in any area where 
radioactive material is stored or used. 

6. Do not store food, drink, or personal effects in areas where radioactive 
material is stored or used. 

7. Wear personnel monitoring devices at all times while in areas where 
radioactive materials are used or stored. These devices should be worn 
as prescribed by the RSO. When not being worn to monitor occupational 
exposures, personnel monitoring devices should be stored in the work 
place in a designated low-background area. 

8. Wear a finger exposure monitor during the elution of generators; during 
the preparation, assay, and injection of radiopharmaceuticals. 

9. Dispose of radioactive waste only in designated, labeled, and properly 
shielded receptacles. 

10. Never pipette by mouth. 
11. Wipe test by-product storage, preparation, and administration areas 

weekly for contamination. If necessary, decontaminate or secure the 
area for decay. 

12. With a radiation detection survey meter, survey the generator storage (if 
applicable), kit preparation, injection areas and trash daily for 
contamination. If necessary, decontaminate or secure the area for 
decay, as appropriate. 

13. Confine radioactive solutions in shielded containers that are clearly 
labeled. Radiopharmaceutical multi-dose diagnostic vials and therapy 
vials should be labeled with the isotope, the amount of the compound, 
and the date and time of receipt or preparation. A log book or computer 
software should be used to record the preceding information and total 
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prepared activity, specific activity as mCi/cc at a specified time, total 
volume prepared, the measured activity or each patient dosage, and any 
other appropriate information. 

14. Each syringe and vial that contains unsealed byproduct material must be 
labeled to identify the radioactive drug. Each syringe shield and vial 
shield must also be labeled unless the label on the syringe or vial is 
visible when shielded. 

15. Assay each patient dosage in the dose calibrator before administering it. 
Do not use a dosage if it is more than 20 percent off from the prescribed 
dosage, except for prescribed dosages of less than 1 mCi. When 
measuring the dosage, you need not consider the radioactivity that 
adheres to the syringe wall or remains in the needle. Check the patient’s 
name and identification number and the prescribed radionuclide, 
chemical form, and dosage before administering. 

16. Always keep flood sources, syringes, waste, and other radioactive 
material(s) in shielded containers. 

 

B. Radiation Surveys. 
1. Surveys will be performed at the end of each day of use for all 

radiopharmaceutical elution, preparation, assay and administration areas 
(except patient rooms should be surveyed at the end of the therapy 
instead of on the day of administration) when using 
radiopharmaceuticals requiring a written directive (e.g., all therapy 
dosages and any iodine-131 dosage exceeding 30 µCi). Special care will 
be taken to remove all paraphernalia from patient rooms where 
diagnostic administrations are occasionally made.  Patient rooms will not 
be surveyed. 
Surveys of ambient radiation exposure rates should be performed at the 
end of each day of use for all radiopharmaceutical elution, preparation, 
assay and administration areas (excluding patient rooms). Daily surveys 
are consistent with our ALARA philosophy, Part 20 requirements and will 
ensure that radioactive material is not inadvertently disposed in the 
normal trash. 

2. All areas where radiopharmaceuticals are eluted, prepared, assayed and 
administered will be surveyed weekly for ambient radiation exposure 
rates and for removable contamination. 

3. All radiopharmaceutical use, storage and waste storage areas will be 
surveyed weekly for ambient radiation exposure rates and for removable 
contamination. 

https://www.nrc.gov/reading-rm/doc-collections/cfr/part020/part020-1501.html
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4. All sealed source and brachytherapy source storage areas will be 
surveyed quarterly for ambient radiation exposure rates. 

5. Surveys for ambient exposure rates will be performed with a radiation 
detection survey instrument able to detect at least 0.05 mR/hour.  

6. Surveys for removable contamination will consist of a series of wipes 
which will be assayed using a procedure sufficiently sensitive to detect 
2000 dpm (200 dpm for isotopes of iodine). 

7. Survey results greater than the trigger levels (Table R.1 from 
NUREG 1556 vol9, rev2) will result in decontamination or shielding 
procedures necessary to reduce the exposure or contamination levels to 
less than the trigger levels on repeat surveys. 

Type of Survey  Area Surveyed  Trigger Level 
Ambient Dose Rate Unrestricted 0.1 mR/hr 
Ambient Dose Rate Restricted 5.0 mR/hr 
All trash All areas Background 

8. A record shall be kept of all survey results. The record will include: 
a) Location, date, and type of equipment used; 
b) Initials of the person conducting the survey; 
c) Drawing of the area surveyed; 
d) Trigger levels keyed to the location on the drawing; 
e) Measured dose rates in mR/hr or contamination levels in dpm/100 

cm2, as appropriate; 
f) Corrective actions taken in case of contamination or excessive 

exposure rates and reduced contamination levels after corrective 
action. 

9. The RSO will be notified immediately if the trigger levels are exceeded.  
 

C. Procedure for Receiving and Opening Radioactive Packages 
1. Packages must be delivered directly to NM or Radiation Therapy and not 

left in Receiving Department. 
2. For all packages containing radioactive materials licensed per 10 CFR 

35, the following procedure will be performed. 
a) Put on gloves to prevent hand contamination 
b) Visually inspect the package for any sign of damage (e.g., wet or 

crushed).  If damage is noted, stop the procedure and notify the 
Radiation Safety Officer (RSO). 

c) Measure the exposure rate at the package surface.  The surface 
exposure rate should not exceed 0.5, 50 and 200 mR/hr for “White I”, 
“Yellow II” and “Yellow III” packages, respectively.  If it is higher than 

https://www.nrc.gov/reading-rm/doc-collections/cfr/part020/part020-1906.html
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expected, stop and notify the RSO. The Transportation Index (TI) is the 
radiation level, measured at 1 meter, in Sieverts (TI:  

d) Determine the removable contamination level on the exterior of the 
package. Wipe an area of 300 cm2 with an absorbent material. The 
contamination cannot exceed or 173.443: 
(1) 240 dpm/cm2 for beta and gamma emitters. 
(2) Contamination (in dpm) = cpm / (300 cm2 x efficiency) 
(3) Use the measured efficiency or 0.10 if unknown. 

e) Open the package with the following precautionary steps: 
(1) Remove the packing slip. 
(2) Open the outer package following the supplier’s instructions, if 

provided. 
(3) Open the inner package and verify that the contents agree with the 

packing slip. 
(4) Check the integrity of the final source container.  Look for broken 

seals or vials, loss of liquids, condensation, or discoloration of the 
packing material. 

f) If there is any reason to suspect contamination, wipe the external 
surface of the final source container and remove the wipe sample to a 
low-background area.  Assay the wipe sample to determine if there is 
any removable radioactivity.  (It is required that the sample be assayed 
using a Nal Well Counter, and the results recorded in disintegrations 
per minute).  Take precautions against the potential spread of 
contamination. 

g) Check the user request to ensure that the material received is the 
material that was ordered. 

h) Monitor the packing material and the empty packages for 
contamination with a radiation detection survey meter before 
discarding. 
(1) If contaminated, treat this material as radioactive waste. 
(2) If not contaminated, remove or obliterate the radiation labels 

before discarding in normal trash. 
i) Make a record of the receipt.  The receipt survey records must be kept 

on file for three years.  The record of receipt (i.e. bill of lading, 
radiopharmaceutical incoming labels) must be kept as long as the 
licensee retains possession of the material and for three years 
following the transfer or disposal of the material. 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=2ahUKEwjF1vC79vHiAhVHslQKHW7LAPAQFjACegQIBBAC&url=https%3A%2F%2Fwww.gpo.gov%2Ffdsys%2Fpkg%2FCFR-2011-title49-vol2%2Fpdf%2FCFR-2011-title49-vol2-sec173-443.pdf&usg=AOvVaw1qCI_ZDGXZ-Hl9CWq3HHLP
https://www.ecfr.gov/cgi-bin/text-idx?SID=21e5edfb396717b940ca345c48cf9935&mc=true&node=se49.2.173_1443&rgn=div8
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3. The monitoring required by paragraph (2) shall be performed as soon as 
practical after receipt of the package, but not later than 3 hours after the 
package is received at the licensee’s facility if it is received during 
normal working hours, or not later than 3 hours from the beginning of the 
next working day if it is received after working hours. 

D. Survey Instrument Calibration 
1. General Requirements 

a) Survey instruments, for example GM survey meters, ionization 
chambers and NaI(Tl) scintillator probes, are required for performing 
various surveys (see Radiation Surveys). NUREG-1556, Volume 9, 
Section 8.17, states that the “instruments should be available for use at 
all times when byproduct material is in use. The licensee should 
possess survey instruments sufficiently sensitive to measure the type 
and energy of radiation used, including survey instruments used to 
locate low-energy or low-activity seeds [e.g., iodine-125 (I-125), 
palladium-103 (Pd-103)] if they become dislodged in the operating 
room or patient’s room. The Radiation Protection Program that 
licensees are required to develop, document, and implement in 
accordance with NRC 10 CFR 20.1101 must include provisions for 
survey instrument calibration. Instruments used for quantitative 
radiation measurements must be calibrated for the radiation 
measured.” The NRC in NRC 10 CFR 35.61 requires the “calibration of 
survey instruments used to show compliance with NRC 10 CFR 35 and 
NRC 10 CFR 20 before first use, annually, and following a repair that 
affects the calibration.” (Battery changes are not considered 
“servicing.”)  

2. Calibrating Survey Instruments  
a) Survey meters used for quantitative measurements will be calibrated 

on an annual basis using the services provided by calibration 
laboratories, a survey instrument vendor or a consultant. 

b) An alternative method to perform calibration of our own survey 
instruments, may be used, as discussed by Pat Zanzonico in a 2008 
Journal of Nuclear Medicine review article. Further information is 
available in NUREG-1556, Volume 9, Section 8.17 and Appendix K. Note 
that the NRC states that, as an operational check, each day before use 
perform a check (with a dedicated check source) as well as a battery 
check. A record of each survey instrument calibration must be retained 
for three years in accordance with NRC 10 CFR 35.2061.  

http://pbadupws.nrc.gov/docs/ML0734/ML073400289.pdf
http://pbadupws.nrc.gov/docs/ML0734/ML073400289.pdf
http://www.nrc.gov/reading-rm/doc-collections/cfr/part020/part020-1101.html
http://www.nrc.gov/reading-rm/doc-collections/cfr/part035/part035-0061.html
http://www.nrc.gov/reading-rm/doc-collections/cfr/part035/part035-0061.html
http://www.nrc.gov/reading-rm/doc-collections/cfr/part020/part020-1101.html
http://pbadupws.nrc.gov/docs/ML0734/ML073400289.pdf
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E. Waste Disposal 
1. The purpose of this procedure is to assure that all radioactive waste is 

disposed of within the guidelines of the Nuclear Regulatory Commission 
and State rules and standards. 

2. Radioactive Waste will include the following items: 
-radiopharmaceutical vials, syringes, needles, tubing, connectors, 
pipettes, and any other items that may be contaminated. 

3. Radioactive waste storage and disposal must include the following 
documentation: 
a) Date item or container was placed in storage 
b) Date of the disposal, the survey instrument used, the background 

radiation level, the radiation level measured at the surface of each 
waste container, and the name of the individual who performed the 
survey. 

4. Sharps containers will be used to collect the radioactive waste.  Large 
items that cannot be placed into a Sharp’s container will be placed into a 
doubled lined plastic (biohazard for human byproducts) bag. 

5. When the Sharp’s container is filled to the recommended limit (biohazard 
bags are full), the container (bag) will be closed securely.  Each 
container will be labeled with a “radioactive materials” tag, which will 
have survey date, type of isotope, and initials of the surveyor.  Report all 
abnormal/hazardous situations immediately to the RSO and manager of 
the nuclear medicine department. 

6. All containers will be placed into a holding Pb (lead) lined box in the 
Waste Storage room.  Report all abnormal/hazardous material to the 
RSO and Senior Nuclear Medicine Technologist. 

7. All byproduct material with a physical half-life of less than or equal to 120 
days can be disposed in the normal trash following decay-in-storage if: 
a) Survey at the surface demonstrates that its radioactivity cannot be 

distinguished from the background radiation level when monitored 
with an appropriate radiation detection survey meter set on its most 
sensitive scale and with no interposed shielding; and 

b) All radiation labels, except for radiation labels on materials that are 
within containers and that will be managed as biomedical are removed 
or obliterated. 

8. Storage and disposal records of all radioactive waste will be maintained 
for 3 years following disposal.  

 

https://www.nrc.gov/reading-rm/doc-collections/cfr/part035/full-text.html#part035-2092
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F. Spill Procedures 
1. Contamination control is the responsibility of every individual using 

radioactive material.  Proper preparation based on its physical state, drip 
pans, splash guards, backed absorbent paper and similar inexpensive 
provisions greatly reduce the need for decontamination.  Well-channeled 
ventilation, good housekeeping, and frequent use of survey meters are 
investments which will be well repaid. 

2. Minor Contamination Events 
a) Minor contamination events are those events typically identified 

through routine surveys that involve removable contamination levels 
greater than the action limit, but less than ten times the action limit. 

b) Minor contamination events can be easily decontaminated without the 
need for strict adherence to a step-by-step procedure. 

c) Minor contamination events require judgment on the part of the 
individuals responding to determine the scope and extent of the 
contamination and to assess their ability to respond effectively. 

d) In order to prevent the spread of contamination, coworkers should be 
notified if decontamination of the area will be delayed. 

e) Notification of the RSO is not required. 
3. Spilled activity that exceeds the values listed in this table should be 

considered a Major Spill (NUREG 1556 vol 9 rev 2 & draft rev 3). 
F-18 100 mCi  In-111 10 mCi  Lu-177 1 mCi 
Ga-67 10 mCi  Lu-177 1 mCi  Ra-223 * 
I-123 10 mCi  P-32 1 mCi  Y-90 10 mCi 
I-125 1 mCi  Tc-99m 100 mCi    
I-131 1 mCi  Tl-201 100 mCi    
* any spill of isotopes that are primarily alpha emitters should be major 

4. The Radiation Safety Office should be notified as soon as possible 
whenever a spill (major or minor) occurs.   
Meanwhile, the primary considerations are: 
a) Prevent spread of contamination.  If liquid spill, use absorbent material 

to prevent flow and seal cracks in floor, workbench, etc. Use 
decontamination solution (e.g. radiac wash) and wipe the 
contaminated area with absorbent material.  If airborne, close 
windows, doors, vents, turn off ventilation, seal doors with masking 
tape. 

b) Post radiation warning signs and allow no one to enter contaminated 
area unaware. 

c) Decontaminate personnel using the following steps: 
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(1) Surface contamination - Persons splashed with active solutions 
should wash immediately with ample quantities of water.  A mild 
soap should be used for a "surgical scrub" with light brushing.  If 
the body contamination after this scrubbing remains more than 
two times background, the laboratory supervisor and the 
Radiation Safety Officer must be notified so that further steps can 
be taken. 

(2) Internal contamination (ingestion) - Any radioactive material 
swallowed should be evaluated immediately by the Radiation 
Safety Officer and a physician knowledgeable in radiation safety, 
e.g., a nuclear medicine physician. 

d) The Radiation Safety Office must be notified and may render assistance 
in decontamination.  All personnel affected will be monitored and shall 
follow the recommendations regarding decontamination. 

5. A complete history of the spill and subsequent remedial or protective 
measures must be submitted to the Radiation Safety Office via a Spill 
Report (Appendix B).  

 

X. Personnel Protection 
See the following policies available at The Queen’s Medical Center intranet,  
eww.queens.org/RadTx/policies.html 

A. Radiation Safety Guidelines Regarding Personnel Monitoring. RSO-19-101-
All 

B. Radiation Safety Guidelines for Fetal Protection 

XI. Training 
A. Annual General In-service to QMC Staff. 
B. Initial Training for New Employees working with radiation may include 

the following as applicable 
1. Review Dosimetry Requirements as listed in section VII. 
2. Review policies for procedures that require a Written Directive  
3. Review Personnel Protection policies listed in section IX. 
4. A training checklist will be used to document initial radiation safety 

training. The checklist must be signed by the employee and approved by 
the RSO. 

C. Specific Instructions 
1. Nursing 

http://eww.queens.org/RadTx/policies.html
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a) Initial and annual radiation safety instruction will be provided to
personnel caring for patients who cannot be released under § 35.75.
The instruction will be commensurate with the nurse’s duties and
include (§ 35.310):
(1) Patient or human research subject control;
(2) Visitor control, including—

(a) Visitation to hospitalized individuals will be limited in an 
effort to maintain the public dose to < 100 mrem (§ 20.1301) 

(b) In special cases, the dose to the public may exceed 100 mrem, 
but must be < 500 mrem. The Authorized User must 
determine that the visit is appropriate; 

(3) Contamination control; 
(4) Waste control; and 
(5) Notification of the Radiation Safety Officer, or his or her designee, 

and an authorized user if the patient or the human research 
subject has a medical emergency or dies. 

2. Nuclear Medicine
a) Initial and annual radiation safety instruction will be provided and

cover the training requirements in 10 CFR 19.12, 20 and 35.
3. Radiation Therapy

a) Emergency procedures for High Dose Rate brachytherapy
b) Radiation Safety for brachytherapy

https://www.nrc.gov/reading-rm/doc-collections/cfr/part035/part035-0075.html
https://www.nrc.gov/reading-rm/doc-collections/cfr/part035/full-text.html#part035-0310
https://www.nrc.gov/reading-rm/doc-collections/cfr/part035/part035-0069.html
https://www.nrc.gov/reading-rm/doc-collections/cfr/part019/part019-0012.html


Revised: June, 2019 Lost Dosimeter Form, 2019

THE QUEEN'S MEDICAL CENTER
Radiation Safety

Appendix A Radiation Safety 
Plan; 
Appendix B RSO-xx-101 AllLost Dosimeter Form

Complete this form and return via email or inter-department mail to:

Dale Schippers, RSO
Nae'a - Radiation Therapy Department or dschippers@queens.org

Last Name First Name

Department/Series Code: phone / ext.

Begin Wear Date: End Wear Date:
(or first use date) (date badge was lost)

Type of badge: [ Body ] [ Ring ] [Other]

Signature Date

Radiation Safety Use Only Date:

Name: Series Code: Badge #

Previous exposure reading (mrem)
MONTH Spare Badge Assigned?

DDE Yes /     No
LDE
SDE

millirem to be assigned: DDE LDE SDE

Radiation Safety Officer Date

In the event that your dosimeter is lost or temporarily displaced you may participate in a procedure involving 
ionizing radiation only if another person is unable to take your place and you report the details of the procedure 
to the RSO within 3 days. 

Also, if your dosimeter is not returned to Radiation Safety within 60 days of the end wear date, the RSO will 
estimate your exposure from your, or similar users, dose history. To properly assign the dose, we need the 
information requested below.  If you have any questions contact the RSO at 691-4884.

Were there any circumstances during the period which might have caused an increase or decrease in 
your typical reading? (i.e. Unusually high workload, vacation/sick days off)

Briefly describe your duties around radiation sources.

mailto:dschippers@queens.org


Badge Training Handout, Jun17, 2019 

QUEEN’S MEDICAL CENTER 
INFORMATION AND RESPONSIBILITIES FOR BADGED RADIATION WORKERS 

(Do not return with badge application – please keep for your record.)  

Radiation Monitoring Badges Are Required to be worn if you are exposed to more than 10% of the annual dose limit 
for radiation workers.  The Radiation Safety Officer (RSO) will help you determine whether or not you are required to 
wear a radiation monitoring badge. 
If the RSO determines that you are required to wear a radiation monitoring badge, it is MANDATORY that you wear 
the badge when you work with or around radiation.  If the RSO determines that you are not regularly wearing your 
radiation badge when working with or around radiation, the following disciplinary action will result: 

• Consistent neglect in wearing your dosimeter, as indicated by an unusually low reported exposure relative to
your workload, will result in the loss of privileges to work with ionizing radiation. Consistent neglect is 
defined as 3 months of unexplained low exposures, relative to workload, in a 12 month period. 

It is important that you wear your radiation monitoring badge for the following reasons: 
1. For your own safety related to radiation.

Exposure data will help the radiation safety office to better determine if the work environment you are in 
protects you from unnecessary radiation and if you are using radiation safely and adhering to ALARA. 

2. For the safety of your co-workers.
Your radiation exposure data can be helpful in estimating the exposure for other staff in the room. 

3. For the safety of patients.
Your radiation exposure can be an indication of the radiation the patient received and if the user is consistently 
using radiation in the safest manner possible. 

4. It’s a requirement of Federal, State and regulatory agencies.

Radiation Badge Monitoring Wearer’s Responsibility Code: 
I understand that in conjunction with my application submission for and issuance of a personnel radiation monitoring 
badge, I will comply with the following:  

• Wear my badge whenever I am working in the vicinity of radiation or with radioactive material

• Return my old badge at the end of the wear period

• Wear my badge according to the appropriate type:

1. Collar Badge – wear on collar, outside of lead apron (if a lead apron is worn)

2. Waist Badge – wear on waist, underneath lead apron (if a lead apron is worn)
If assigned a collar and waist badge, the waist badge must be worn underneath lead apron 

3. Fetal Badge – wear low in center of abdomen, underneath lead apron
The fetal badge will be exchanged monthly, even if your chest badge is exchanged quarterly  
Note: Pregnant radiation workers should review the Declared Pregnant Worker information. 

4. Ring Badge – wear on dominant hand, under gloves, facing source of radiation

• The badge reading is a legal record and must reflect occupational exposure only:

o Badge shall be worn only by the person to whom it was assigned

o Badge shall not be worn during exposure I receive as a medical patient

o Badge shall not be worn at institutions outside of The Queen’s Medical Center

• If I lose my badge, I will report it on the Lost Dosimeter Form and request a replacement

• Failure to return my badge when it is due may result in disciplinary action

• Know and adhere to the Radiation Safety Program Manual and any associated policies and procedures specific
to radiation safety that are applicable to my work, including 10 CFR 19.12 training requirements.

https://www.nrc.gov/reading-rm/doc-collections/cfr/part019/part019-0012.html


Radioactive Spill Report
Enter values in all red cells

Date of spill: Meter used:
Time of spill:

Isotope: F-18 Activity:

Meter used:

cpm dpm
cpm dpm
cpm dpm
cpm dpm
cpm dpm
cpm dpm
cpm dpm
cpm dpm
cpm dpm

Location description Pre-clean survey Post clean
survey wipe test

Personnel Present contamination results (items)

Radioisotopes present or suspected in spill

Person recording form:

Minor Spill

Contamination Results

Description of the event

Follow up actions taken

Select a counter from dropdown

Select a meter from dropdown

Radioactive spill report (date)1 Page 1 of 1
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RADIATION SAFETY PLAN 

1. Purpose

Providing safe and effective use of radiation for patients, employees, medical/dental
staff, and visitors.

2. Responsibilities

2.1. Radiation Safety Committee (RSC) – Administers the plan, meets quarterly.

2.2. Radiation Safety Officer (RSO) – Manages the program, conducts Compliance
Audits. 

2.3. Management – Conducts Annual Review of Program. 

2.4. Employees – Reports any unsafe conditions or events to the RSO. 

3. Compliance Audit Frequency

3.1. Personnel Monitoring - Monthly.
3.2. Radiation Therapy – Monthly.
3.3. Nuclear Medicine – Quarterly.
3.4. Brachytherapy – Quarterly.
3.5. Radiology – Annually.

4. Records

4.1. Audits, Records, References, RSC Meeting Minutes.
4.2. Aforementioned records maintained in Radiation Safety Office.

5. The Queen’s Medical Center’s (QMC’s) References

5.1. Nuclear Regulatory Commission (NCR) License No. 52-16533-02.
5.2. Quality Assurance Plan for Radiation Oncology.
5.3. Quality Assurance Plan for Radiology.
5.4. Quality Assurance Plan for Nuclear Medicine.
5.5. QMC’s Radiation Safety Manual.
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6. Published References

6.1. 10 CFR Parts 19, 20, and 35.

6.2. National Council on Radiation Protection & Measurements (NCRP) Report Nos.
49, 51, 102, and 147. 

6.3. The Joint Commission, Hospital Accreditation Standards (most recent edition). 

7. Plan Features

7.1. Radiation Safety Program

7.1.1. QMC Policy. 
7.1.2. Radiation Safety Committee Charter dated September 1994 (attached). 
7.1.3. ALARA Program. 
7.1.4. Reporting. 

7.2. Radiology 

7.2.1. Annual Calibration of X-ray-producing Equipment. 
7.2.2. Annual Evaluation of Patient Dosimetry. 
7.2.3. Acceptance Testing of New Equipment. 

7.3. Nuclear Medicine 

7.3.1. Radioisotope Management. 
7.3.2. Radiation Control Surveys. 

7.4. Teletherapy 

7.4.1. Initial and Weekly Verification of Patient Dosimetry. 
7.4.2. Monthly Evaluation of Radiation-producing Equipment. 
7.4.3. Annual Calibration of Radiation-producing Equipment. 

7.5. Brachytherapy 

7.5.1. Sealed Source Maintenance. 
7.5.2. Monitoring of Radiation Levels. 
7.5.3. Guidelines for Visitors. 

7.6. Emergency 

7.6.1. Radiation Accident Protocol. 
7.6.2. Radiation Exposure/Emergency Procedures. 
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7.7. Personnel Protection 

7.7.1. Guidelines for Personnel Monitoring. 
7.7.2. Guidelines for Fetal Protection. 
7.7.3. Guidelines for Portable X-rays. 

7.8. Training 

7.8.1. Annual General Inservice to QMC Staff. 
7.8.2. Specific Instructions for Departments: Nursing, Radiation Therapy, 

Imaging. 

7.9. Facilities 

7.9.1. Shielding Design for New Installations. 
7.9.2. Barrier Surveys for New Installations. 
7.9.3. Nuclear Medicine Ventilation Surveys. 

7.10. Ancillary Departments 

7.10.1. Surgery. 
7.10.2. Dental Clinic. 

7.11. Waste Management 
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RADIATION SAFETY PROGRAM 

It is the policy of The Queen’s Medical Center (QMC) that exposures to ionizing 
radiation are to be kept as low as reasonably achievable (ALARA) to all employees, 
patients, and visitors to QMC. Toward that end, QMC has established the Radiation 
Safety Committee (RSC) to oversee the radiation safety practices at QMC. 
Furthermore, the committee has appointed a Radiation Safety Officer (RSO) to ensure 
the safe use of radiation. The RSO will be responsible for managing the Radiation 
Safety Program, identifying radiation safety problems, and implementing corrective 
action when needed. The RSO will also be responsible to ensure compliance with the 
United States Nuclear Regulatory Commission (NRC), State of Hawaii, and The Joint 
Commission (TJC) requirements. 

Sources of radiation include x-ray machines in Radiology, Surgery, and the Dental 
Clinic, as well as higher x-ray machines in Radiation Therapy. In Nuclear Medicine, 
radioactive drugs are used to image the body. Finally, certain patients on the nursing 
floors are treated with radioactive sources for cancer therapy. The benefits of using 
radiation in medicine are great, and the risk associated with the low doses now possible 
is minimal. 

If you have any questions or concerns regarding radiation, please call the RSO at 691-
4884 during normal working hours; the RSO is always “on call” through the QMC 
operator. 
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Duties of the Radiation Safety Committee/Radiation Safety Officer 

1. Radiation Safety Committee Charter

1.1. Charge – The Committee shall:

1.1.1. Ensure that licensed material will be used safety. This includes review, as 
necessary, of training programs, equipment, facility, supplies, and 
procedures. 

1.1.2. Ensure that licensed material is used in compliance with NRC regulations 
and the institutional license. 

1.1.3. Ensure that the use of licensed material is consistent with the ALARA 
philosophy and program. 

1.1.4. Establish a table of investigational levels for individual occupational 
radiation exposures. 

1.1.5. Identify program problems and solutions. 

1.2. Responsibilities – The Committee shall: 

1.2.1. Be familiar with all pertinent NRC regulations, the license application, the 
license, and any and all amendments. 

1.2.2. Review the training and experience of the proposed authorized users, the 
RSO, and the teletherapy physicist to determine that their qualifications 
are sufficient to enable the individuals to perform their duties safely and 
are in accordance with the regulations and the license. 

1.2.3. Review of the basis of safety and approve or deny, consistent with the 
limitations of the regulations, the license, and the ALARA philosophy, all 
requests for authorization to use radioactive material within the institution. 

1.2.4. Prescribe special conditions that will be required during a proposed 
method of use of radioactive material, such as requirements for bioassays, 
physical examinations of users, and special monitoring procedures. 

1.2.5. Review quarterly the RSO’s summary report of the occupational radiation 
exposure records of all personnel, giving attention to individuals or groups 
of workers whose occupational exposure appears excessive. 
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1.2.6. Establish a program to ensure that all persons whose duties may require 
them to work in or frequent areas where radioactive materials are used 
(e.g., Nursing, Security, Housekeeping) are appropriately instructed as 
required in 19.12 of 10 CFR Part 19. 

1.2.7. Review, at least annually, the RSO’s summary report of the entire 
Radiation Safety Program (RSP) to determine that all activities are being 
conducted safely, in accordance with NRC regulations and the conditions 
of the license, and consistent with the ALARA program and philosophy. 
The review must include an examination of records, reports from the RSO, 
and results of NRC inspections, written safety procedures, and the 
adequacy of the management control system. 

1.2.8. Recommend remedial action to correct any deficiencies identified in the 
RSP. 

1.2.9. Maintain written minutes of all Committee meetings, including members in 
attendance and members absent, discussions, actions, recommendations, 
decisions, and numerical results of all votes taken. 

1.2.10. Ensure that the byproduct material license is amended, if required, 
prior to any changes in facilities, equipment, policies and procedures, and 
personnel. 

2. Radiation Safety Committee Administrative Information:

2.1. The Committee shall meet as often as necessary to conduct its business, but not
less than once in each calendar quarter (four times yearly). 

2.2. Membership must include one authorized user of each type of use authorized by 
the license, the RSO, a representative of the Nursing service, and a 
representative of management who is neither an authorized user nor the RSO. 
Management may appoint alternate members to participate in meetings in the 
case of absence of principal members, and should consider appointing as 
adjunct members representatives from Security, Housekeeping, and other 
departments. (Adjunct members should abstain from balloting on radiation safety 
technical questions, such as Items 2 through 5 in the “Responsibilities” section 
above.) 

2.3. To establish a quorum, one-half of the Committee’s membership, including the 
RSO and the management representative, must be present. 
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2.4. To the extent that they do not interfere with the mission of the Committee, 
management may assign other responsibilities, such as x-ray radiation safety, 
quality assurance (QA) oversight, and research project review and approval. 
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ALARA PROGRAM 

1. Management Commitment

1.1. We, the management of QMC, are committed to the program described herein
for keeping individual and collective doses of radiation as low as reasonably 
achievable (ALARA). In accordance with this commitment, we hereby describe 
an administrative organization for radiation safety and will develop the necessary 
written policies, procedures, and instructions to foster the ALARA concept within 
our institution. The organization will include a Radiation Safety Committee (RSC) 
and Radiation Safety Officer (RSO). 

1.2. We will perform a formal annual review of the RSP, including ALARA 
considerations. This will include reviews of operating procedures and past dose 
records, inspections, etc., and consultations with the Radiation Safety Staff or 
outside consultants. 

1.3. Modifications to operating and maintenance procedures and to equipment and 
facilities will be made if they will reduce exposures unless the cost, in our 
judgment, is considered to be unjustified. We will be able to demonstrate, if 
necessary, which improvements have been sought, that modifications have 
been considered, and that they have been implemented when reasonable. If 
modifications have been recommended, but not implemented, we will be 
prepared to describe the reasons for not implementing them. 

1.4. In addition to maintaining doses to individuals as far below the limits as is 
reasonably achievable, the sum of the doses to individuals received by all 
exposed individuals will also be maintained at the lowest practicable level. It 
would not be desirable, for example, to hold the highest doses to individuals to 
some fraction of the applicable limit if this involved exposing additional people 
and significantly increasing the sum of radiation doses received by all involved 
individuals. 

2. Radiation Safety Committee

2.1. Review of Proposed Users and Uses

2.1.1. The RSC will thoroughly review the qualifications of each applicant with 
respect to the types and quantities of materials and methods of use for 
which application has been made to ensure that the applicant will be able 
to take appropriate measure to maintain exposure ALARA. 
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2.1.2. When considering a new use of byproduct material, the RSC will review 
the efforts of the applicant to maintain exposure ALARA. 

2.1.3. The RSC will ensure that the users justify their procedures and that 
individual and collective doses of radiation will be ALARA. 

2.2. Delegation of Authority 

(The judicious delegation of the RSC authority is essential to the enforcement of 
an ALARA Program.) 

2.2.1. The RSC will delegate authority to the RSO for enforcement of the ALARA 
concept. 

2.2.2. The RSC will support the RSO when it is necessary for the RSO to assert 
authority. If the RSC has overruled the RSO, it will record the basis of its 
action in the minutes of the quarterly meeting. 

2.3. Review of the ALARA Program 

2.3.1. The RSC will encourage all users to review current policies and 
procedures and initiate any revisions, as appropriate, to support the 
ALARA principle. 

2.3.2. The RSC will perform a quarterly review of occupational radiation 
exposure with particular attention to instances in which the investigational 
levels in Table 1 (below) are exceeded. The principal purpose of this 
review is to assess trends in occupational exposure as an index of the 
ALARA Program’s quality and to decide if action is warranted when 
investigational levels are exceeded (see Item #6, “Establishment of 
Investigational Levels in Order to Monitor Individual Occupational External 
Radiation Doses,” below). 

TABLE 1 
INVESTIGATIONAL LEVELS 

Investigational Levels 
(mrems per calendar quarter) 

Level I Level II 
1. Whole body, head and trunk 125 375 
2. Hands and forearms; feet and ankles 1250 3750 
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2.3.3. The RSC will evaluate our institution’s overall efforts for maintaining doses 
ALARA on an annual basis. This review will include the efforts of the RSO, 
authorized users, and workers as well as those of management. 

3. Radiation Safety Officer

3.1. Annual and Quarterly Review

3.1.1. Annual Review of the RSP – The RSO will perform an annual review of 
the RSP for adherence to the ALARA concept. Reviews of specific 
methods of use may be conducted on a more frequent basis. 

3.1.2. Quarterly Review of Occupational Exposures – The RSO will review, at 
least quarterly, the external radiation doses of authorized users and 
workers to determine that their doses are ALARA in accordance with the 
provisions of Item #6, “Establishment of Investigational Levels in Order to 
Monitor Individual Occupational External Radiation Doses,” (below) of this 
program and will prepare a summary report for the RSC. 

3.1.3. Quarterly Review of Records of Radiation Surveys – The RSO will review 
radiation surveys in unrestricted and restricted areas to determine that 
dose rates and amounts of contamination were at ALARA levels during 
the previous quarter and will prepare a summary report for the RSC. 

3.2. Education Responsibilities for the ALARA Program 

3.2.1. As needed, the RSO will schedule briefings and educational sessions to 
inform workers of the ALARA Program efforts. 

3.2.2. The RSO will ensure that authorized users, workers, and ancillary 
personnel who may be exposed to radiation be instructed in the ALARA 
philosophy and informed that management, the RSC, and the RSO are 
committed to implementing the ALARA concept. 

3.3. Cooperative Efforts for Development of ALARA Procedures 

Radiation workers will be given opportunities to participate in formulating the 
procedures that they will be required to follow. 

3.3.1. The RSO will be available to all users and workers in order to discuss, 
develop, or review ALARA procedures for working with radioactive 
materials. 
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3.3.2. As needed, the RSO will establish procedures for receiving and evaluating 
the suggestions of individual workers for improving health physics 
practices and will encourage the use of those procedures. 

4. Authorized Users

4.1. New Methods of Use Involving Potential Radiation Doses

4.1.1. The authorized user will consult with the RSO and/or RSC during the 
planning stage before using radioactive material for new uses. 

4.1.2. The authorized user will review each planned use of radioactive materials 
to ensure that doses will be kept ALARA. Trials runs may be helpful. 

4.2. Authorized User’s Responsibility to Supervised Individuals 

4.2.1. The authorized user will explain the ALARA concept and the need to 
maintain exposures ALARA to all supervised individuals. 

4.2.2. The authorized user will ensure that supervised individuals who are 
subjects to occupational radiation exposure are trained and educated in 
good health physics practices and in maintaining ALARA. 

5. Individuals Who Receive Occupational Radiation Doses

5.1. Workers will be instructed in the ALARA concept and its relationship to work
procedures and work conditions. 

5.2. Workers will be instructed in recourses available if they feel that ALARA is not 
being promoted on the job. 

6. Establishment of Investigational Trigger Levels in Order to Monitor Individual
Occupational External Radiation Doses

This institution hereby establishes investigational levels for occupational external
radiation doses, which, when exceeded, will initiate review or investigation by the
RSC and/or RSO. The investigational levels that we have adopted are listed in Table
1 (above). These levels apply to the occupational exposure of individual workers.

The RSO will review and record, on Form NRC-5, “Current Occupational External
Radiation Exposures,” or an equivalent form (e.g., dosimeter processor’s report)
results of personnel monitoring not less than once in any calendar quarter as
required by 10 CFR Part 20. The following actions will be taken at the investigational
levels as stated in Table 1.
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6.1. Personnel Dose Less Than ALARA Level  1 

Except where deemed appropriate by the RSO, no further action will be taken in 
those cases where an individual’s occupational dose is less than Table 1 values 
for ALARA Level 1. 

6.2. Personnel Dose Equal To or Greater Than ALARA Level 1, But Less Than 
ALARA Level 2 

The RSO will review the dose of each occupational quarterly dose that equals or 
exceeds the ALARA Level 1 trigger and will report the results of the reviews at 
the first RSC meeting following the quarter when the dose was recorded. If the 
dose does not equal or exceed ALARA Level 2, no action related specifically to 
the exposure is required unless deemed appropriate by the RSC. The RSC will, 
however, review each such dose in comparison with those of others performing 
similar tasks as an index of ALARA program quality and will record the review in 
the RSC meeting minutes. 

6.3. Personnel Doses Equal To or Greater Than ALARA Trigger Level 2 

The RSO will investigate in a timely manner the causes of all occupational doses 
equaling or exceeding Investigational Level II and, if warranted, will take action. 
A report of the investigation, any actions taken, and a copy of the individual’s 
Form NRC-5, or its equivalent, will be presented to the RSC at its first meeting 
following completion of the investigation. The details of these reports will be 
included in the RSC meeting minutes. 

6.4. Re-Establishment of ALARA Trigger Levels Above Those Listed In Table 1 

In cases where a worker’s or a new group of workers’ doses need to exceed an 
investigational trigger level, a new, higher  trigger level may be established for 
that individual or group on the basis that it is consistent with good ALARA 
practices. Justification for new trigger levels will be documented. 

The RSC will review the justification for and must approve or disapprove all 
revisions of investigational trigger levels. 
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ORDERING AND RECEIVING RADIOACTIVE 
MATERIALS 

1. The Radiation Safety Officer (RSO), Radiological Physicist, Medical Dosimetrist, or
Nuclear Medicine Technologist must authorize each order for radioactive materials
and ensure that the requested materials and quantities are authorized by the license
for use by the requesting authorized user and that possession limits are not
exceeded.

2. The RSO will establish and maintain a system for ordering and receiving radioactive
materials. The system must contain the following information:

2.1. For Routinely Used Materials

2.1.1. Written records that identify the authorized user or department, isotope, 
chemical form, activity, and supplier will be made. 

2.1.2. The above records will be checked to confirm that material(s) received 
was ordered through proper channels. 

2.2. For Occasionally Used Materials (e.g., therapeutic dosages) 

2.2.1. The authorized user who will perform the procedure will make a written 
request that indicates the isotope, radiopharmaceutical, activity, and 
supplier. 

2.2.2. The person who receives the material will check the physician’s written 
request to confirm that the material received is what was ordered. 

3. For deliveries during normal working hours, the RSO will tell carriers to deliver
radioactive packages directly to a specified area.

4. For deliveries during off-duty hours, the RSO will tell Security personnel to accept
delivery of radioactive packages in accordance with procedures outlined in the
sample memorandum (attached).
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(on QMC memorandum form) 

Date 

TO:   Chief of Security 

FROM:  Radiation Safety Officer 

SUBJECT: Receipt of Packages Containing Radioactive Material 

The security guard on duty will accept delivery of radioactive material that arrives 
outside normal working hours. Packages will be taken immediately to the Nuclear 
Medicine Division, Room __________. Unlock the door, place the package on top of the 
counter, and relock the door. 

If the package appears to be damaged, immediately contact one of the individuals 
identified below. Ask the carrier to remain at QMC until it can be determined that neither 
the driver nor the delivery vehicle is contaminated. 

If you have any questions concerning this memorandum, please call our Radiation 
Safety Officer at 691-4884. 

Name Cell/Home 
Telephone 

Radiation Safety Officer 

Director, Nuclear Medicine 

Nuclear Medicine Technologist Supervisor 

Nuclear Medicine Technologist On Call 
(call/page Operator at ext. __________) 
Nuclear Medicine Physician On Call 
(call/page Operator at ext. __________) 

crichards � 4/18/14 1:53 PM
Comment [1]: Location for West Oahu 
deliveries? 
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RULES FOR SAFE USE OF 
RADIOPHARMACEUTICALS 

1. Wear laboratory coats or other protective clothing at all times when working with
radioactive materials.

2. Wear disposable gloves at all times while handling radioactive materials.

3. Monitor your hands for contamination in a low-background area with a radiation
survey meter, crystal probe or camera either after each procedure or before leaving
the area.

4. Use syringe shields for routine preparation of multi-dose vials and administration of
radiopharmaceuticals to patients, except in those circumstances in which their use is
contraindicated (e.g., recessed veins, infants). In these exceptional cases, consider
the use of other protective methods such as remote delivery of the dose (.e.g.,
through use of a butterfly infusion set).

5. Do not eat, drink, smoke, or apply cosmetics in any area where radioactive material
is stored or used.

6. Do not store food, drinks, or personal effects in areas where radioactive material is
stored or used.

7. Wear personnel monitoring devices at all times while in areas where radioactive
materials are used or stored.  These devices should be worn as prescribed by the
Radiation Safety Officer.  When not being worn to monitor occupational exposures,
personnel monitoring devices should be stored in the work place in a designated
low-background area.

8. Wear a finger exposure monitor during the elution of generators; during the
preparation, assay, and injection of radiopharmaceuticals; and when holding patients
during procedures.

9. Dispose of radioactive waste only in designated, labeled, and properly shielded
receptacles.

10. Never pipette by mouth.
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11. Wipe test radioactive materials storage, preparation, and administration areas
weekly for contamination.  If necessary, decontaminate or secure the area for decay.

12. On a daily basis, use a radiation detection survey meter to survey generator storage,
kit preparation, and radiopharmaceutical injection areas for contamination.  If
necessary, decontaminate or secure the area for decay, as appropriate.

13. Confine radioactive solutions in shielded containers that are clearly labeled.
Radiopharmaceutical multi-dose diagnostic vials and therapy vials should be labeled
with the isotope, the amount of the compound, and the date and time of receipt or
preparation.  A log book should be used to record the preceding information and
total prepared activity, specific activity as mCi/cc at a specified time, total volume
prepared, the measured activity or each patient dosage, and any other appropriate
information.

14. Each syringe or its shield shall be labeled with the radiopharmaceutical name (or its
abbreviation) and the clinical procedure to be performed, OR the patient’s name.

15. Assay each patient dosage in the dose calibrator before administering it.  Do not use
a dosage if it is more than 10 percent off from the prescribed dosage, except for
prescribed dosages of less than 10 mCi.  When measuring the dosage, you need
not consider the radioactivity that adheres to the syringe wall or remains in the
needle.  Check the patient’s name and identification number and the prescribed
radionuclide, chemical form, and dosage before administering.

16. Always keep flood sources, syringes, waste, and other radioactive material(s) in
shielded containers.

17. Because even sources with small amounts of radioactivity exhibit a high dose rate
on contact, you should use a cart or wheelchair to move flood sources, waste, and
other radioactive material(s).

REFERENCES 

1. Policy & Procedure #RSO-xx-101-B, Radiation Safety Guidelines Regarding
Personnel Monitoring.

2. Policy & Procedure #RSO-xx-115-B, Radiation Badge Report Action Levels.

3. Policy & Procedure #RSO-xx-300-B, Radioactive Materials Disposal Procedures.
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AREA SURVEY PROCEDURES 

1. Ambient Dose Rate Surveys

1.1. Survey Areas and Schedule

1.1.1. At the end of each day of use, perform an ambient radiation dose level 
survey with a radiation detection meter in all areas of radiopharmaceutical 
elution, preparation, and administration.  If diagnostic administrations are 
occasionally made in patients’ rooms and special care is taken to remove 
all paraphernalia, those rooms need not be surveyed. 

1.1.2. On a weekly basis, perform an ambient radiation dose level survey with a 
radiation detection meter in all areas of radiopharmaceutical dose storage 
and radioactive waste. 

1.1.3. On a monthly basis, perform an ambient radiation dose level survey with a 
radiation detection meter in laboratory areas where gamma-emitting 
radioactive materials are processed (less than 200 microcuries at any 
single time). 

1.1.4. On a quarterly basis, perform an ambient radiation dose level survey with 
a radiation detection meter in sealed source and brachytherapy storage 
areas. 

1.2. Immediately notify the RSO in those cases in which the trigger level is 
exceeded. 

2. Removable Contamination Surveys

2.1. Survey Areas and Schedule

2.1.1. On a weekly basis, perform removable contamination surveys by wipe 
sample assay in all areas of radiopharmaceutical use and storage (e.g. 
elution, dose preparation, dose administration, and waste storage).  If 
diagnostic administrations are occasionally done in patients’ rooms and 
special care is taken to remove all paraphernalia, those rooms need not 
be surveyed. 

2.1.2. On a monthly basis, perform removable contamination surveys by wipe 
sample assay in laboratory areas where gamma-emitting radioactive 
materials are processed (less than 200 microcuries at any single time). 
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2.2. The wipe sample assay procedure should be sufficiently sensitive to detect the 
presence of 200 dpm/100 sq cm of removable contamination.  A radioactive 
reference source with a known amount of activity must be used to convert 
sample assays (usually in counts per minute or cpm) to disintegrations per 
minute or dpm. 

2.3. Immediately notify the RSO in those cases in which the removable 
contamination trigger level is exceeded. 

3. Records

3.1. Keep a record of dose rate and contamination survey results.  It must include the
following information: 

3.1.1. The date, area surveyed, and equipment used. 

3.1.2. The name or initials of the person who made the survey. 

3.1.3. A drawing of the areas surveyed with contamination and the trigger levels 
as established by the RSO. 

3.1.4. Measured dose rates in mR/hr or contamination levels in dpm/100 sq cm, 
as appropriate. 

3.1.5. Actions taken in the case of excessive dose rates or contamination as 
follow up survey information. 

3.2. As per the ALARA Program, the RSO will perform quarterly reviews of the 
records and also promptly upon notification that the trigger levels were 
exceeded. 
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TRAINING PROGRAM 

1. Site-specific radiation safety instruction shall be provided to all identified groups of
workers. All training shall be tailored to meet the needs of the individuals in
attendance and may include the following subjects:

1.1. Applicable regulations and license conditions.

1.2. Areas where radioactive material is used or stored.

1.3. Potential hazards associated with radioactive material in each area where the
employees will work. 

1.4. Appropriate radiation safety procedures. 

1.5. Licensee’s in-house work rules. 

1.6. Each individual’s obligation to report unsafe conditions to the RSO. 

1.7. Appropriate response to emergencies or unsafe conditions. 

1.8. Worker’s right to be informed of occupational radiation exposure and bioassay 
results. 

1.9. Locations where the licensee has posted or made available notices, copies of 
pertinent regulations, and copies of pertinent licenses and license conditions 
(including application and applicable correspondence), as required by 10 CFR 
Part 19. 

1.10. Question-and-answer period. 

2. The following groups of workers have been identified for radiation safety training:

2.1. Nuclear Medicine Department staff.

2.2. Radiation Therapy Department staff.

2.3. Nurses attending to Radiopharmaceutical Therapy and Implant Therapy
patients. 

2.4. Housekeepers attending to Radiopharmaceutical Therapy and Implant Therapy 
patients. 
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2.5. Security Officers. 

3. Depending on the needs of the group, the following methods of training may be
utilized: lectures, videotaped presentations, required reading, and demonstrations.

4. Personnel will be instructed:

4.1. Before assuming duties with, or in the vicinity of, radioactive materials.

4.2. During annual refresher training.

4.3. Whenever there is a significant change in duties, regulations, or the terms of the
license. 

REFERENCES 

1. Policies & Procedures:

1.1. #RSO-xx-105-B, Eye Protection Policy.

1.2. #RSO-xx-205-B, Gonadal Shielding for Radiology Patients.

1.3. #RSO-xx-220-B, Pregnant Patients and Imaging Examinations.

1.4. #RSO-xx-221-B, Radiation Safety Policy for Fetal Protection.

1.5. #RSO-xx-222-B, Radiation Safety Guidelines for Fetal Protection.

1.6. #RSO-xx-300-B, Radioactive Materials Disposal Procedures.

2. Hedrick, Wayne R., et.al. Radiology Management, “Managing the Pregnant
Radiation Worker: A Realistic Policy for Hospital Today,” Summer 1986, (attached).
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RADIOLOGICAL ROOMS 

1. Shielding Design for Radiological Rooms

1.1. All construction plans for rooms intended for radiological equipment shall be
evaluated by the RSO. 

1.2. Shielding design calculations for Imaging Equipment shall follow the principles of 
NCRP Report Nos. 49 and 102. 

1.3. Shielding design calculations for Therapy Equipment shall follow the principles 
of NCRP Report Nos. 49, 51, 102, and 147. 

1.4. The RSO or appropriate Medical Physicist shall inspect the construction site 
during installation of the shielding to verify compliance with the design. 

1.5. All shielding calculations shall be kept on file in the Medical Physics Department. 

2. Barrier Surveys of Radiological Rooms

2.1. Upon installation of the equipment, the RSO shall perform radiation exposure
level measurements to test the installed shielding. 

2.2. Barrier survey measurements shall follow the principles of NCRP Report No. 
102. 

2.3. All survey reports shall be kept on file in the Medical Physics Department. 

3. Nuclear Medicine Ventilation Surveys

Surveys shall be conducted bi-annually to confirm compliance with the attached
NRC license requirements.

crichards � 4/17/14 10:03 AM
Comment [1]: Attachment??? 
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RADIATION SAFETY GUIDELINES FOR 
PORTABLE X-RAYS 

Portable x-rays play an important role in the management of the hospitalized patient. 
The radiation dose delivered to the patient presents an insignificant risk compared to 
the immediate benefit of the diagnostic examination. Sound radiation safety principles 
must be applied to minimize the exposure to the technologists, nurses, family, and other 
patients during these procedures. 

Goal – In accordance with the National Council on Radiation Protection, no member of 
the general public shall receive in excess of 500 mrem per year. Occupationally 
exposed workers shall be limited to 5,000 mrem per year. In either case, all efforts will 
be extended to maintain ALARA. 

Dosimetry – The scatter exposure at 6 feet from the patient is 4,000 times less than 
what the patient received. A portable radiograph may deliver 5 to 500 mrem skin dose 
to the patient. This will result in a maximum of 0.1 mrem at 6 feet. By comparison, the 
daily dose due to background radiation in Honolulu, Hawaii, is 0.3 mrem. 

Technique – The x-ray field shall be collimated to the smallest dimensions required to 
image the anatomy. The highest kVp and shortest time appropriate for the examination 
will be used. The beam axis shall never be directed toward another patient or staff. 

Technologists – Technologists shall wear a lead apron during the exposure and stand at 
a distance of 6 feet from the patient. 

Nurses – Nurses shall maintain a minimum distance of 6 feet during the exposure. If it is 
convenient, they may be encouraged to leave the room. A lead apron is not required for 
nurses. 

Pregnancy – Refer to Policy & Procedure 621-xx-220-B, Pregnant Patients and Imaging 
Examinations, for additional information. 

Family – Family shall be asked to leave the room during the examination to maximize 
efficiency for the technologist during the study. 

Other Patients – The exposure delivered at a distance of 6 feet is insignificant 
compared to the potential trauma of moving that patient. Therefore, patients shall not be 
required to leave the room or wear a lead apron during portable x-rays. 
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LEAD APRON EVALUATION PROGRAM 

1. Purpose

The Lead Apron Evaluation Program is designed to identify damaged or defected
lead protective apparel with QMC and ensure that these items are removed and
disposed of in accordance with the Hazardous Material/Waste Management Policy
for QMC, and any federal, state, or local regulations and guidelines.

2. Procedure

The following procedure is established for the evaluation of lead protective apparel
used within QMC and the disposal of defective items.

2.1. Annual Testing

2.1.1. All lead protective apparel used within QMC will be inspected annually by 
Imaging Services. 

2.1.2. Testing of lead protective apparel will be completed by a licensed 
technologist, medical physicist, or alternate individual with proper training. 

2.1.3. All lead aprons, gloves, and thyroid shields will be tested using a 
fluoroscopic system by placing each item separately on the examination 
table and imaging the entire length of the apparel. 

2.1.4. The evaluation criteria for identifying defective apparel under fluoroscopic 
inspection are any cracks greater than 1 inch in length and ¼ inch in 
width, or any holes greater than ½ inch in diameter. 

2.1.5. Each defect found will be properly identified on the outside of the lead 
apparel with the use of a permanent marker. 

2.1.6. When necessary, the defect can be imaged and further evaluated using 
the spot-film radiographic system. 

2.1.7. Inspection records will be maintained for all lead protective apparel used 
within QMC. 

3. Disposal

3.1. The defective lead protective apparel will be immediately removed from service.
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3.2. All lead protective apparel removed from service will be stored and then 
disposed of in accordance with the Hazardous Material/Waste Management 
Policy for QMC. When available, detective lead protective apparel will be 
shipped back to the vendor for recycling. 
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RADIOACTIVE TRASH INSERVICE 

1. Where Does It Come From?

1.1. Nuclear Medicine Department (vials, absorbent paper, bandages).
1.2. T7E Patients (diapers, paper tissues, disposable dining trays).

2. What Is It?

2.1. Tc-99m = 6-hour half life.
2.2. I-131  = 8-day half life.
2.3. In-111 = 3-day half life.
2.4. TI-201 = 3-day half life.

3. Is It Safe? – Yes, very low-level exposure rate.

4. What’s the Problem?

4.1. The United States Environmental Protection Agency (EPA) does not allow us to
throw away anything radioactive. 

4.2. The Honolulu Program of Waste Energy Recovery (H-Power) transfer station 
has radiation detectors. They will send the truck back to QMC if it sets off alarm. 

5. How Do We Stop It?

5.1. Radiation detectors at Compactor and Biohazard Room.
5.2. Push carts slowly past the detectors.
5.3. Alarm is sounded when radiation is present.

6. What Do We Do With It?

6.1. Must hold it at QMC until it decays to background levels.
6.2. Put a “Radioactive Materials” tag on the bag.
6.3. Keep it separated and test it the next day.
6.4. Tell supervisor if still radioactive.
6.5. Supervisor will contact Radiation Safety Officer (RSO) at ext. 4884.



Radioactive Accident Protocol, 2014 Page 1 of 6 

RADIATION ACCIDENT PROTOCOL 

1. Notification – Director of the Emergency Department

1.1. Notifies the RSO via telecommunications.
1.2. Notifies Security.
1.3. Together with the RSO decides whether to implement Radiation Accident Plan.
1.4. Takes charge of victim(s) or designates person(s) to do so.

2. Obtain On-Site Information

2.1. Number and condition of uncontaminated victim(s).
2.2. Number and condition of contaminated victim(s).
2.3. Type of radioactive material involved.
2.4. Type of radioactive accident:

2.4.1. Irradiation. 
2.4.2. Contamination. 
2.4.3. Incorporation. 

3. Emergency Department Preparation

3.1. Emergency Department Patients and Personnel

3.1.1. Move all patients or others near route from ambulance entrance to 
decontamination area to other areas free of possible contamination. 

3.1.2. Move all pregnant or possibly pregnant women to other areas free of 
possible contamination. 

3.1.3. Locate decontamination supplies for radiation safety personnel. 

3.2. Preparation for Arrival of Victim(s) 

3.2.1. Floor 

3.2.1.1. Receiving dock area and route to decontamination area will be 
covered with absorbent paper or plastic and secured with tape. 

3.2.1.2. Receiving area and route will be marked “RADIOACTIVE” until 
cleared by the RSO. 
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3.2.2. Decontamination Area 

3.2.2.1. Area or room shall be covered with absorbent paper or plastic 
and secured with tape. 

3.2.2.2. Entrance to area shall be marked “RADIOACTIVE.” 

3.2.2.3. RSO shall designate person(s) with surveying instruments to 
stay at entrance to monitor all personnel, equipment, and 
samples leaving area. 

3.2.2.4. ALL non-essential equipment to be removed from area. 

3.2.2.5. Charge Nurse to designate person(s) to stand outside to obtain 
supplies for medical and decontamination team. 

3.2.2.6. Cover examination gurney with absorbent paper or plastic. 

3.2.2.7. Provide large red plastic bags or metal containers to receive 
discarded clothing, gauze, supplies, etc. 

3.2.3. Decontamination Team 

3.2.3.1. Physician – Takes charge of patient’s medical problems. 

3.2.3.2. Nurse 

• Assists physician(s).

• Responsible for collecting all specimens.

- Laboratory (blood for complete blood count, typing and
cross-matching, urine for analysis).  

- Swabs for contaminated areas (see below). 

• Monitors vital signs and records data.

3.2.3.3. Radiation Safety Officer (RSO) 

• Directs decontamination procedure.

• Monitors patient and decontamination team during care of
patient.

crichards � 5/9/14 10:22 AM
Comment [1]: Should this be secured with 
tape? 
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• Responsible for analysis of all swabs and specimens for
contamination and identification thereof.

3.2.3.4. Circulating Nurse and Ancillary Radiation Personnel 

• Assists team as needed.

• Labels all specimens.

• Obtains all needed supplies from outside decontamination
area.

• Records areas and levels of contamination on chart as
measured by RSO.

3.2.4. Decontamination Team Preparation 

3.2.4.1. Use restroom. 

3.2.4.2. Attach film badge to clothes. 

3.2.4.3. Put on disposable gown, disposable booties, gloves (double 
glove), and mask. 

3.2.4.4. Attach external dosimeter, if available. 

3.2.4.5. Read, at intervals, during decontamination procedure and 
report/record readings. 

4. Patient Arrival – Physician and RSO to examine patient in ambulance on arrival.

4.1. RSO decides if patient is contaminated.

4.2. Patient’s Condition

4.2.1. If patient is critically injured, he/she goes directly to decontamination room 
whether or not his/her clothes have been removed. 

4.2.2. If patient is not critically injured, his/her clothing will be removed in the 
ambulance or loading area in red plastic bags. 

4.3. Patient is transferred to stretcher and covered with absorbent paper or plastic 
sheet or cloth. 
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4.4. Ambulance attendants stay by ambulance until they and the ambulance are 
monitored for contamination. 

4.4.1. If contaminated, follow RSO’s instructions for decontamination. 

4.4.2. If not contaminated, release for duty. 

5. Decontamination of Patient

5.1. Airway, breathing, and cardiovascular status must be attended to first.

5.1.1. Physical examination done by physician. 

5.1.2. Required laboratory material, electrocardiogram, and radiographs 
obtained, as required, by patient’s condition. 

5.1.3. Procedures, fluids, and drug administration done, as required, to stabilize 
patient’s condition. 

5.2. Patient Evaluation 

5.2.1. Remove patient’s clothing if not done in ambulance area, place in red 
plastic bag, seal, and label. 

5.2.2. Cotton swab samples of ear canals, nares, and mouth. 

5.2.3. Place swabs in labeled containers as directed. RSO monitors patient 
completely. 

5.2.4. Nurse or assistant records contamination areas and readings. 

5.3. Physical Decontamination of Radioactive Areas 

5.3.1. Contaminated Open Wounds (these have first priority) 

5.3.1.1. Wash with normal saline. 
5.3.1.2. Monitor, repeat 5.3.1.1. 
5.3.1.3. If contamination persists, wash with 3% hydrogen peroxide. 
5.3.1.4. Consider surgical debridement. 
5.3.1.5. Save and monitor all removed tissue. 
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5.3.2. Contaminated Eyes 

5.3.2.1. Rinse with water, stream should go in nose to temple direction, 
away from medial canthus. 

5.3.2.2. Monitor patient and repeat 5.3.2.1, as needed. 

5.3.3. Contaminated Ear Canals 

5.3.3.1. Rinse gently with small amount of water; suction frequently. 

5.3.3.2. Monitor patient and repeat 5.3.3.1, as needed. 

5.3.4. Contaminated Nares and Mouth 

5.3.4.1. Turn patient’s head to side or down as condition permits. 

5.3.4.2. Rinse gently with small amount of water; suction frequently. 

5.3.4.3. Prevent water from entering stomach as much as possible. 

5.3.4.4. Insert nasogastric tube into stomach; suction and monitor 
contents. If contents are contaminated, lavage with small 
amount of normal saline until contents is clear of contamination. 

5.3.5. Contaminated Intact Skin 

5.3.5.1. Wash with mild soap and tepid water, gently scrubbing with soft 
brush for 3 minutes. 

5.3.5.2. Monitor patient and repeat 5.3.5.1, as needed. 

5.3.5.3. Do not redden or irritate skin with hot water or harsh scrubbing. 

5.3.6. Contaminated Hair 

5.3.6.1. Shampoo with mild soap for 3 minutes. 

5.3.6.2. Monitor patient and repeat 5.3.6.1, as needed. 

5.3.6.3. If contamination persists, cut contaminated hair off. 

6. Removal of Patient from Decontamination Room

6.1. Dry patient thoroughly.
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6.2. Re-swab all previously contaminated areas. 

6.2.1. Label all swabs and mark “Post Decontamination.” 

6.2.2. Give swabs to RSO or assistant. 

6.3. RSO to monitor entire body. 

6.4. New covering is placed on floor from door to patient so that “clean” area(s) do 
not become contaminated. 

7. Exit of Decontamination Team

7.1. Each team member goes to “clean” line at door and removes protective clothing
and places them in red plastic bag marked “Contaminated.” 

7.1.1. Remove outer gloves first, turning them inside-out as they are pulled off. 

7.1.2. Give dosimeter to RSO. 

7.1.3. Remove inner gloves. 

7.2. Have hands and feet monitored. 

8. For 24-hour assistance in dealing with radiation accidents, call:

REAC/TS 
Oak Ridge National Laboratory 

615.576.1004
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SUBJECT: 
USE OF THE FLURO SCAN (aka MINI) C-ARM/IMAGE INTENSIFIER: RADIATION 
SAFETY/FLUOROSCOPY 

PURPOSE:  
To provide guidelines for the use of the Fluro Scan image intensifiers also known as the Mini C-
Arm. 

POLICY: 

1. The Fluro Scan may be utilized in the Operating Rooms - Main O.R. and Same Day
Surgery - by Attending Surgeons who meet the criteria of authorized operator as
identified in the "One Level of Care:  Fluoroscopy" statement a component of the Medical
Staff Policy Department regulations.

2. All personnel within a 3 foot distance from the unit during use will wear a lead apron and
other protective equipment as necessary.

3. If the C-Arm is used in a free state (removed from the positioning bar) the surgeon will
hold the arm, the Operating Room staff will not be required to hold the c-arm unit.

Responsibilities: 

Surgeon - as Authorized Operator: 

1. Will inform Surgery Scheduling/Front Desk at the time of scheduling the case that the
Fluro Scan and XI-Scan/Mini C-Arm will be required for the case.

2. Will be accountable for the safety of the patient, personnel and equipment.

3. Report any unsafe procedure or incident to the Radiation Safety Officer: telephone: 4884
pager:  

Staff of the Operating Rooms: 

1. Turn on C-Arm unit and take exposures as directed by attending physician/Authorized
Operator.

2. Provide appropriate protection for patient and room personnel.

3. Report any unsafe procedure or incident to the Radiation Safety Officer: telephone: 4884
pager:  

4. Report any maintenance issues to Biomedical Services at ext. 4719.
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POLICY 

To assure the integrity of lead aprons and thyroid collars used in the Surgical Suites, fluoroscope 
examination will be performed annually (Nov/Dec) by the Medical Physicist, in conjunction with: 

1. Main OR: Orthopedic Service Line Manager and the evening Clinical Operations Manager. 

2. SDS: Clinical Operations Manager. 

3. West Oahu: OR Charge Nurse. 

OUTCOME MEASUREMENT 

Any aprons/collars found to be an ineffective radiation barrier by fluoroscope will be removed from 
service. 

PROCEDURE 

1. The Medical Physicist contacts the Orthopedic Service Line Manager (Main OR), Operations 
Manager (SDS), or OR Charge Nurse 0Nest Oahu) to arrange a time for annual fluoroscopic 
examination of aprons and collars. 

2. A complete inventory list of lead aprons and collars is maintained by the Medical Physicist. A copy 
will be forwarded to the Orthopedic Service Line Manager, SDS Clinical Operations Manager, and 
OR Charge Nurse West Oahu. 

3. The outcome of the fluoroscopic exam for each article will be noted, dated, and initialed by the 
radiation technician. 

4. Items that do not pass the fluoroscopic examination will be marked and removed from service. 
Disposal of the lead aprons and collars that are beyond repair will be arranged by the Medical 
Physicist (ext. 4597). 

5. The Medical Physicist will forward an updated copy of the inventory list to the Orthopedic Service 
Line Manager, SDS Clinical Operations Manager, and OR Charge Nurse CNest Oahu) .. 
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PURPOSE 

1. To protect patients and personnel from the effects of ionizing radiation exposure. 

2. To minimize the amount of radiation exposure of patients and personnel. 

BACKGROUND INFORMATION 

1. Ionizing radiation is produced naturally by the decay of radioactive elements or artificially by such 
devices as x-ray machines. 

2. Radiation exposure usually results from scattering of x-ray beams or the emission of gamma rays 
by patients being treated with radioactive implants. 

3. Ionizing radiation can cause biological effects such as cancer. 

4. The effects of radiation exposure can be cumulative. 

POLICY 

1. The Radiology Department and the Radiation Safety Officer will be responsible for the radiation 
safety activities in Surgical Services. All equipment will be maintained and monitored by the 
Radiology and Biomedical Departments. OR/SDS management is responsible for compliance to 
radiation standards. 

2. The patient will be protected from unnecessary exposure to x-rays. 

2.1. Inquire of all females of childbearing age if they are, or could be, pregnant. Refer information 
to radiologist/surgeon. 

2.2. Leaded shields should be used to protect the patient's gonads during x-ray studies of the hips 
and upper legs, unless the shield interferes with exam or treatment. 

2.3. Whenever possible, a thyroid shield should be used during upper extremities and head x-rays. 

2.4. All reasonable means of reconciling an incorrect count should be implemented prior to 
performing an x-ray. 

3. All personnel will be protected from unnecessary x-ray exposure. 

3.1. Only staff who works within 6 feet of the patient shall be required to wear lead aprons and 
thyroid shields. 

3.2. Those staff members who work at a distance greater than 6 feet from the patient are not 
advised to wear lead aprons. 

3.3. Staff is not advised to leave the room when radiography is performed. This only compromises 
patient care and sterility. 
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3.4. No additional precautions are necessary for pregnant staff. 

3.5. Inadvertent exposures shall be investigated by the Radiation Safety Officer. A dose estimate 
shall be calculated from the technical data provided by the radiologic technologist. No dose 
estimate is required if the exposed individual was located at least 6 feet away from the patient. 
If exposure occurs, the staff member will fill out an event form and include the patient's name, 
procedure, and name of the radiologic technologist. 

3.6. Leaded gloves should be worn when hands are in direct exposure to fluoroscopy. 

4. Radiation monitoring devices are not required for any personnel. 

5. Personnel will be protected from exposure to patients who have received radioactive implants in 
surgery. 

5.1. See safety guidelines from radioactive implants in surgery. 

5.2. Notify radiation safety officer who will be present to monitor and explain. 

5.3. Warning signs should be posted at doors to alert personnel entering room that radioactive 
materials are present. 

5.4. Alert receiving unit prior to transfer to allow time to plan for protection of their personnel and 
other patients. 

6. Leaded protective devices will be handled carefully and examined periodically to prevent damage. 

6.1. Aprons should be laid flat or hung by the shoulders when not in use. 

6.2. Protective devices are checked annually for cracks or damage that could diminish effectiveness 
and safety level. 

7. All employees will have an annual radiation safety update. In addition a radiation safety, in-service 
will be provided for the OR staff by the Radiation Safety Officer and will include: 

7.1. Review of principles of radiation safety and dose reduction techniques. 

7.2. Review of the different x-ray imaging procedures and associated exposures. 

7.3. Review of the proper use and evaluation of the personnel monitors. 
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Test Frequency Method 

Overall QC Review Annually Evaluation of results 

CR Review Annually 

MammoFilm Daily Sensitometer, Densitometer, 
Processor thermometer 
Mammo Review Quarterly Review daily results 

Retake Analysis Monthly Calculation of retake rate 

Review Annually Evaluation of Program 

Lead Aprons Annually Fluoroscopic System 

Cassette Condition Annually Visual 

Computed Radiography: 

Cassette Uniformity Annually 1 mR exposure 

Laser Printer Bi-monthly Service Program 

Laser Printer Quarterly Evaluation of Program 

All Systems: 

kVp Accuracy Annually kVp meter, cassette, or voltage divider 

Beam Quality (HVL) Annually Electrometer, aluminum filters 

Focal Spot Size Annually Star or bar pattern 

Radiographic Systems: 

Radiation Output Annually Electrometer 

Output Linearity Annually Electrometer 

Reproducibility Annually Electrometer 

Timer Accuracy Annually Digital timer 

Phototimer Operation Annually Electrometer, densitometer 

Patient Exposures Annually Electrometer 

Lig hURadiation Annually Phantom, Cassette 
Coincidence 
SID, Field Size Annually Phantom, Cassette 
Indicator Accuracy 
Fluoroscopic Systems: 

High Contrast Annually Resolution Phantom 
Resolution 
Low Contrast Annually Low Contrast Phantom 
Sensitivity 
A.B. C. Annually Electrometer, Visual 

Fluoro Patient Annually Electrometer, Phantoms 
Exposure Levels 
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Test Frequency Method 

Beam Collimation Annually Ruler Plate, Film 

Tomography Systems: 

Tomographic Motion Annually Tomo Uniformity Phantom 

Fulcrum Height Annually Tomo Accuracy Phantom 

Tomo Resolution Annually Tomo Resolution Phantom 

Digital Subtraction Systems: 

High Contrast Spatial Annually Digital Phantom 
Resolution 
Low Contrast Annually Digital Phantom 
Resolution 
Contrast Uniformity Annually Digital Phantom 

Spatial Uniformity Annually Digital Phantom 

Contrast Linearity Annually Digital Phantom 

Artifacts Annually Digital Phantom 

Patient Exposure Annually Electrometer, Phantom 

RADIOGRAPHIC TECHNICQUES AND CRITERIA 

1. kVp Calibration 

Performed 
By 
Physicist 

Physicist 

Physicist 

Physicist 

Physicist 

Physicist 

Physicist 

Physicist 

Physicist 

Physicist 

Physicist 

A digital kVp meter is used to measure both the average kVp and the effective kVp. The kVp 
measurements are derived from measurement of the linear absorption coefficient of the hardened 
x-ray beam. The average kVp is derived from data collected solely from the peaks of the x-ray 
waveform while the effective kVp is obtained from the entire x-ray waveform. As the kVp increases, 
the linear absorption coefficient increases. The filtration can affect the accuracy of the 
measurement because additional filtration will harden the beam, which in turn changes the linear 
absorption coefficient. Errors in measurement from differences in filtration can be corrected by 
knowing either the total aluminum equivalent filtration or the half value layer at 80 kVp. 

Without correction, the digital kVp meter is accurate to within ± 5 percent. With correction, the 
meter accuracy is ± 2 percent. Should the measured kVp differ from the indicated value by more 
than ± 5 percent, the unit should be checked by appropriate service personnel. 

For mammography systems, the accuracy of the digital kVp meter is ± 1 kV + 2 percent, or± 5 
percent for film/screen mammography. Without correction, the measurements are accurate to 
within ± 10 percent. If the measurements differ from the indicated value by more than 10 percent, 
the unit should be checked by appropriate service personnel. 
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2. Beam Quality 

The half value layer (HVL) is measured using a diagnostic ion chamber and Type 1100 aluminum 
alloy. The ion chamber center is placed 40 inches (or the maximum allowable if 40 inches is not 
possible) and the aluminum is placed as near the x-ray tube as possible. The acceptance criteria 
for HVL is that recommended by National Council on Radiation Protection & Measurements 
(NCRP) Report No. 102 entitled "Medical X-ray, Electron Beam and Gamma Ray Protection for 
Energies up to 50 MeV (Equipment Design, Performance and Use)." The HVL at 80 kVp shall 
exceed 2.4-mm aluminum for single-phase systems, and 2. 7 -mm for three-phase, high-frequency, 
and constant potential systems as specified in that report. 

In accordance with NCRP Report No. 85, entitled, "Mammography- A User's Guide," the HVL must 
exceed 0.3mm aluminum at 30 kVp for film/screen mammography tubes and 1.5-mm aluminum at 
45 kVp for xeromammography systems. A HVL for film/screen systems greater than 0.4-mm 
aluminum at 30 kVp indicates a probable problem with the calibration or position of the mirror 
and/or filtration. 

3. Focal Spot Size 

A star pattern phantom is used to measure the focal spot size. Radiation from different areas of the 
focal spot will cause a periodic blurring of the pattern due to penumbra effects. Knowing the 
geometric factors and the distance from the center of the pattern to the region where blurring occurs 
allows calculation of the focal spot size. 

For very small focal spots, such as those for mammography, the size measured by a star pattern 
can be affected by the focal spot intensity distribution. The star pattern still provides a good 
measurement of the tube's resolution but might not correspond accurately to the focal spot size. 
Action regarding acceptability of focal spot size should only be based on slit camera or pinhole 
measurements. 

According to National Electrical Manufacturers Association (NEMA) standards, the focal spot size 
shall not measure more than 50 percent above the nominally stated dimension supplied by the 
manufacturer for less than 0.8 mm focal spots, not more than 40 percent above for nominal 0.8-
through 1.5-mm focal spots and not more than 30 percent above nominal focal spots greater than 
1.5 mm. 

4. Time Accuracy 

Here, a digital x-ray timer is used. The timer operates in both the "time mode" and the pulse "count 
mode" (for single-phase systems). In the count mode, the accuracy is± 0.1 msec or 5 percent, 
whichever is greater. The measured exposure time should be within 5 percent or 1 msec 
(whichever is greater) of the set exposure time. 

5. Coefficient of Variation 

This measurement of reproducibility consists of repeated radiation measurements with an 
electrometer. For any specific combination of selected technique factors, the coefficient of 
variation, defined as the standard deviation divided by the mean, shall not exceed 0.05 (or 5 
percent) for 10 consecutive measurements. For systems with automatic exposure controls, the 
AEC must meet the same requirements for exposures at least 0.1 second (or 12 pulses). 
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6. Linearity 

This requirement applies to equipment that allows a choice of x-ray tube current settings. The mA 
stations used are those within the range of 40 to 100 percent of the maximum rated. The coefficient 
of linearity is defined as the difference divided by the sum of the average mR/mA values calculated 
for each of 2 consecutive tube current stations. The value of this coefficient must be less than 0.10 
(or 10 percent). 

7. Exposure Rate 

The exposure rate for the radiographic tubes is measured using an ion chamber. At 40 inches from 
the focal spot of the tube, and at 80 kVp, the exposure rate in mR/mAs should be within 20 percent 
of 4 mR/mAs for single-phase, full-wave rectified equipment; and 6 mR/mAs for three-phase, high­
frequency, and constant potential equipment. The exposure rate at other distances from the focal 
spot and kVp's may be estimated using inverse square dependence on distance and squared 
dependence on kVp. Systems with unusually high filtration will have lower mR/mAs. 

8. Source Image Distance 

This is checked by exposing a film to a specific collimator-set field size at a distance determined by 
the SID indicator. Then, without changing the collimator setting, the tube is lowered a distance "d" 
and the film is re-exposed. If FS1 and FS2 represent the dimension of a radiation field before and 
after the tube is lowered a distance d, the SID is given by: 

d(FS1) 
SID = (FS2- FS1) 

The accuracy of the SID indicator should be within 2 percent of the SID. At 40 inches, this means 
the accuracy should be ± 0.8 inches. 

9. Light/Radiation Coincidence 

This is checked by comparing the light-field-defined margins with the radiation-field-defined 
margins. The center of the light field should correspond to the radiation field center to within ± 2 
percent of the Scientific Information Database (SID). The field size indicators should provide the 
correct dimension of the radiation field to within± 2 percent of the SID along either the length or 
width and to within± 3 percent of the SID for the sum of both directions. The light field and 
radiation field should coincide to within± 2 percent of the SID along either the length or width and to 
within± 3 percent of the SID for the sum of both directions." 

10. Tomographic Test 

The fulcrum position, mechanical stability, and resolving power are checked. The fulcrum position 
is checked with a helix of 23 lead numbers embedded in plastic. Each of the numbers is 1 mm 
apart. The fulcrum indicator is set within this range. The phantom also contains a copper mesh 
consisting of 4 individual sections that tests the resolving poser. The holes per millimeter are 0.8, 
1.2, 1.6, and 2.0. The stability and uniformity of exposure is checked by observation and use of an 
aperture plate with a 3.0-mm-diameter central hole. Large tomographic angles are used to 
minimize the slice thickness. 
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The accuracy of the fulcrum indicator should be within ± 1 mm for circulator or pluridirectional 
systems and± 3mm for linear systems. The trace of the 3.0-mm hole in the aperture plate should 
show no path or exposure non-uniformities. 

FLUOROSCOPIC TECHNICQUES AND CRITERIA 

1. Patient Exposure Rate 

The exposure measurements are made with a calibrated ion chamber. For systems with under 
table tubes, measurements are made just above the table top on the central ray. For systems with 
tubes above the table, measurements are made 12 inches above the table top with the tube in its 
closest operational position. For C-arms and L-U systems, measurements are made 12 inches 
from the input plane of the image intensifier with the tube in its closest operational position. 
Exposure measurements are taken using a child phantom (0. 75-inch aluminum), and adult phantom 
(1.50-inch aluminum), and a lead blocker. For systems equipped with ABC (automatic brightness 
control) mode, the measurements will be made in this mode. 

"Acceptance criteria are based on that recommended by NCRP Report No. 102 and 21 CFR 
1020.32, Fluoroscopic Equipment. The maximum entrance exposure rate (EER) shall not exceed 
10 R/minute for systems with ABC and 5 R/minute for those with only manual control. Systems with 
high-level control (HLC) that can operate with EER greater than 10 R/minute must provide ABC. If 
available, when the HLC is activated, the maximum EER shall not exceed 20 R/minute. 

The entrance exposure rate with the child and adult phantoms is dependent upon many factors, 
such as field size, kVp, filtration, and specific geometry, but is should not exceed 5 R/minute for 
normal operation. Typically, the exposure rate is between 1 and 3 R/minute with the adult 
phantom." 

2. Beam Quality 

This is determined from the half value layer measured with an ion chamber and Type 1100 
aluminum. The method and criteria of acceptance is as described in this category under 
Radiographic Techniques and Criteria. 

3. Limiting Resolution 

The maximum resolution of the imaging system is measured by viewing a resolution phantom 
placed as close as possible to the image intensifier with no additional attenuation material in the 
beam. If the system is equipped with ABC, it should be used. Otherwise, the lowest manual kVp 
(typically 60-65 kV) should be used. 

There are no specific requirements for the limiting resolution but typically a system with a 9-inch 
field of view will resolve at least 0.8 line pairs per mm and smaller fields of view will resolve 1.0 line 
pair per mm or better. Changes in limiting resolution are a good indication that the imaging system 
requires adjustment. 
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4. Low Contrast Delectability 

The low contrast performance is determined by viewing a phantom made of 3/16-inch aluminum 
with 3/8-inch holes of varying depths. Copper sheets totaling 2mm is also placed in the beam to 
provide normal attenuation levels and reduce the contrast of the phantom. If the system has 
automatic brightness control, that mode is used. If not, 80 or 100 kVp is selected manually. 
Typically a system will resolve the 3.3 percent contrast hole or better. Changes in this function 
indicate that the imaging system requires adjustment. 

Another phantom sometimes used for this measurement consists of 2, 0. 75-inch aluminum blocks 
with a 1/32-inch aluminum sheet placed between them. The aluminum sheet has 5 pairs of holes 
ranging from 1/16 inch to 1/4 inch. All systems should resolve at least the 1/8-inch holes but most 
systems will resolve them all. 

5. Contrast-Detail Resolution 

The phantom used for this test consists of 3 strips of copper and 3 strips of aluminum of different 
thicknesses. Each strip will have 8 holes ranging from 1/8-inch to 1/2-inch diameter. This provides 
for resolution measurement of 6 different contrast levels. The 2-mm copper is also placed in the 
beam as in the low contrast delectability test. If the system has ABC mode, it is used. Otherwise, 
80 or 1 OOkVp is manually selected. 

These results provide a good comparison of image quality between different systems and another 
method of monitoring changes. Most systems will resolve all of the 31.9 percent contrast holes and 
1 or 2 of the 1. 7 percent contrast holes. 

6. Image Intensifier Entrance Exposure Rate 

An ion chamber is used to measure the exposure rate at the entrance to the image intensifier (or 
grid). Manufacturers specify what the levels should be when the system is new but the radiation 
levels are generally increased as the image intensifier ages in order to keep the same image 
quality. Higher than normal values may be an indication that adjustment or replacement of 
components is warranted. Sudden changes in the exposure rate indicate a problem that should be 
checked by appropriate service personnel. 
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PROCEDURE 

Test Frequency Method 

Fast Cal Daily Noise phantom 

Linearity Annually CT test phantom 

Contrast Scale Annually CT test phantom 

Noise Annually CT test phantom 

Beam Alignment Annually CT test phantom 

Slice Thickness Annually CT test phantom 

High Contrast Spatial Annually CT test phantom 
Resolution 
Point Spread Function Annually CT test phantom 

Low Contrast Sensitivity Annually CT test phantom 

Radiation Exposure Annually CT test phantom 

Laser Alignment Annually CT test phantom 
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OBJECTIVE 

The fundamental objective of the medical use of radiation is to obtain optimum diagnostic information or 
therapeutic effect with minimal exposure of the patient, the radiological personnel concerned, and the 
general public. Therefore, the following methods and rationale hope to achieve the above objective by 
utilizing technical aspects and methods of radiation safety to minimize unproductive radiation exposure 
of human beings. 

1. For the General Public: 

Methods Rationale . 

Fluoroscopy checks before patient load begins. To insure radiation output of fluoroscopy stations 
for optimum consistency and quality. 

Ask all females of childbearing age if they are To optimally minimize radiation exposure during 
pregnant or if there is a possibility that they are exam or if possible, postpone or cancel exam, 
pregnant. If pregnant, refer to a Radiologist before especially during the first trimester of pregnancy. 
proceeding. 

Close all doors in room before making exposure. Avoid unnecessary exposure to other patients 
and employees outside the room. 

Select the appropriate size cassette for each exam To avoid unnecessary primary and secondary 
and limit the useful beam to the smallest area radiation exposure to body parts which do not 
consistent with clinical requirements. Accurately need to be seen for clinical evaluation on the 
align the x-ray beam with the patient and the film. finished radiograph. 
There must be evidence of a cone cut on each film. 

Use optimal KV and minimal MAS (time for The use of high KV and low MAS (time) results in 
exposure to patient). minimum dose to the patient. 

Use optimal usable distance of the individual from To minimize radiation exposure to the patient. 
the source. 

Use a bucky or grid for any body parts measuring To reduce secondary and scattered radiation to 
1 0 to 12 ems. or more. the patient due to higher exposure necessary to 

penetrate part. 

Use a lead shield over gonadal area of all patients To avoid radiation exposure to gonadal area in 
up to the age of 50 years, unless such devices patients during organ development, cell 
interfere with the conditions or objectives of the maturation and childbearing years. 
exam or treatment. 

Keep fluoroscopy exposure rate to a maximum of 5 To reduce the higher amount of radiation 
R/min. exposure to patient that is necessary for 

fluoroscopy. 

Avoid unnecessary repeat films due to positioning To avoid unnecessary additional radiation 
or technique errors. exposure to the patient. 

Fluoroscopy should not be used as a substitute for To avoid unnecessary additional radiation 
radiography. exposure to the patient. 
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2. For the User: 

Methods 

Wear film badge on the chest or abdomen at all 
times during working hours. 

A During fluoroscopy, badge should be worn 
outside lead apron. 

Stand deep within the control booth during 
radiation exposure to patient. 

Wear lead apron of at least 0.25 mm lead to cover 
torso and upper legs during fluoroscopy and do not 
turn back to source. 

A Avoid putting hands near or under useful beam 
unless covered with lead gloves, and when 
possible stand at 90 degrees angle and 6' 
distance from source. 

B. Wrap-around aprons and thyroid shields are 
also available for use during fluoroscopy. 

Use mechanical supporting or restraining devices 
when patient must be held in position for 
radiography. If the patient must be held by an 
individual, that individual shall be protected with 
appropriate shielding devices and he should be 
positioned so that no part of this body will be struck 
by the useful beam and as far as possible from the 
useful beam. 

Wear lead apron and stand at 90 degrees angle 
and 6' distance from the patient, tube and useful 
beam during portable and/or surgery exposures. 

A pregnant technologist will wear two film badges; 
one outside the apron, the other under the apron at 
the abdomen level. 

Rationale 

To provide a monitoring system for whole body 
dose radiation. 

A For accurate reading to eyes and thyroid. 

To avoid unnecessary radiation exposure to the 
body. 

To minimize additional radiation of gonadal 
regions. 

A To avoid unnecessary radiation to other body 
parts. 

B. To avoid unnecessary radiation to other body 
parts. 

To avoid unnecessary radiation and limit 
radiation exposure to the gonadal areas of user. 

To provide optimal protection from unnecessary 
radiation exposure. 

To monitor the skin close as well as the radiation 
dose to the fetus. 

Reference. Medtcal X-ray & Gamma-Ray Protectton for Energtes up to 10 MeV. Equtpment Destgn and 
Use. NCRP Report No. 102 June 30, 1989. 

LEAD APRON AND SAFETY CHECK 

Lead aprons and thyroid collars are labeled numerically. Once a year they are fluoroscoped by an RT 
to guarantee their integrity. Results are logged and inventory lists are kept in the Radiation Safety 
Office. 
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RADIATION SAFETY GUIDELINES FOR PORTABLE SYSTEMS 

Portable systems using both radiography and fluoroscopy play an important role in the management of 
the hospitalized patient. The radiation dose delivered to the patient presents an insignificant risk 
compared to the immediate benefit of the diagnostic exam. Sound radiation safety principles must be 
applied to minimize the exposure to the technologists, nurses, family, and other patients during these 
procedures. 

1. Goal - Hawaii Administrative Rules Title 11 Chapter 45 sets an annual limit of 100 mrem to 
members of the general public. Occupationally exposed workers shall be limited to 5000 mrem 
per year. In practice, the QMC ALARA Program reduces this limit to 500 mrem per year for 
radiological staff. 

2. Dosimetry- The scatter exposure at 6 feet from the patient is 400 times less than what the 
patient received. A portable radiography may deliver a skin dose of 500 mrem to the patient. 
This results in 1 mrem at 6 feet. A fluoroscopy study using a mobile C-Arm may deliver 10,000 
mrem to the patient or 25 mrem at 6 feet. 

3. Technique- The x-ray field shall be collimated to the smallest dimensions required to image the 
anatomy. The highest peaked kilovolts (kVp) and shortest time appropriate for the exam shall 
be used. The beam axis shall never be directed toward another patient or staff. For C-arm, 
lead aprons are required. Other patients and visitors are not allowed in the room during C-arm 
procedure. 

4. Technologists- The technologist and/or operator must wear a lead apron if standing within 6 
feet of the examined patient. No lead apron is required beyond 6 feet. 

5. Nurses - Nurses shall maintain a minimum distance of 6 feet during the exposure. At this 
distance, a lead apron is not required for nurses when portables are performed on the nursing 
units. 

6. Family- Family shall be asked to leave the room during the exam to minimize their exposure 
and maximize efficiency for the technologist during the study. 

7. Other Patients- The exposure delivered at a distance of 6 feet is insignificant compared to the 
potential trauma of moving that patient. Therefore, nearby patients shall not be required to 
leave the room or wear a lead apron during portable x-rays. 

RADIATION SAFETY GUIDELINES FOR PREGNANT PATIENTS 

1. Purpose- To provide appropriate guidelines for handling pregnant or possibly pregnant patients 
requiring diagnostic examinations that involves ionizing radiation. 

2. Background 

2.1. Available scientific data shows that the health risks associated with radiation to the fetus are 
small for the dose levels delivered by most diagnostic procedures. No proven effects have 
been observed for total radiation doses to the fetus less than 5 rad. 
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2.2. The health risks associated with radiation to the fetus are cumulative. As a result, previous 
exposures to radiation during the pregnancy must be considered before new procedures are 
initiated. 

2.3. QMC shall follow the guidelines of The American College of Obstetricians and Gynecologists 
(ACOG) regarding radiological imaging exams conducted on pregnant patients (International 
Journal of Gynecology and Obstetrics, Vol 51 (1995) 288-291). 

3. Procedure 

3.1. Imaging Services should be notified when a patient is known or thought to be pregnant. The 
information should be included on the imaging requisition or entered into the Carelink order. 

3.2. Before every imaging procedure, the technologist(s) should inquire from all female patients, of 
the child bearing age, as to whether she is or may be pregnant. If time permits, a pregnancy 
test should be performed. 

3.3. If a patient is or may be pregnant, the radiologist assigned to that particular service should 
always be contacted. 

3.4. Women should be counseled that x-ray exposure from a single diagnostic procedure does not 
result in harmful fetal effects. Specifically, exposure to less than 5 rad has not been associated 
with an increase in fetal anomalies or pregnancy loss. 

3.5. Concern about possible effects of high-dose ionizing radiation exposure should not prevent 
medically indicated diagnostic x-ray procedures from being performed on the mother. During 
pregnancy, other imaging procedures not associated with ionizing radiation (e.g., 
ultrasonography, MRI) should be considered instead of x-ray, when possible. 

3.6. Ultrasonography and MRI are not associated with known adverse fetal effects. However, until 
more information is available, an MRI is not recommended for use in the first trimester. 

3.7. Consultation with a radiologist or physicist may be helpful in calculating estimated fetal dose 
when multiple diagnostic procedures are performed on a pregnant patient. 

3.8. The use of radioactive isotopes of iodine is contraindicated for therapeutic use during 
pregnancy. 

3.9. Estimated fetal dose from some common radiologic procedures: 
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Procedure 

Chest X-ray (2 views) 

Abdominal film (single view) 
Intravenous pyelography 
Hip film (single view) 
MammoQraphy 
Barium enema or small bowel series 
CTt scan of head or chest 
CT scan of abdomen and lumbar 
spine 
CT pelvimetry 
* Exposure depends on number of f1lms. 
t CT indicates computed tomography. 

4. Shielding Techniques 

Fetal 
Exposure 
0.02-0.07 
mrad 
100 mrad 
>1 rad* 
200 mrad 
7-20 mrad 
2-4 rad 
<1 rad 
3.5 rad 

250 mrad 

4.1. The technologist should shield the abdomen and pelvis with lead aprons for procedures above 
the abdomen or below the hip. 

4.2. Contact the radiologist who can discuss the risks versus benefits for procedures performed 
where the fetus is in the x-ray beam and may receive a radiation dose greater than 5 rads. 
Imaging techniques not involving ionizing radiation should be considered. 

4.3. Coverage of procedure should be limited to area essential for a diagnosis. 

4.4. Repeat exposures should not be performed without consulting the radiologist responsible for 
reading the exam. Every effort must be made to eliminate repeat exposures. 

4.5. Low exposure techniques should be used to reduce fetal dose. 
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Radiation Safety Committee Meeting 
May 8, 2019 

 
Attendees: 
Name / (Role) Name / (Role) 
Darlena Chadwick, RN, VP (nursing & mgmt. rep.) Doug Prager, MD (AU 35.100, 200, 300, 1000) 
Dale Schippers (RSO) Frank Goerner, PhD (medical physicist) 
Jennifer Kimbell, PhD (Cyclotron management) Gary Ropert (West Radiology mgmt.) 
Kathy Sugai (Radiology Director)  

Absent: 
Marc Coel, MD (AU 35.100, 200, 300, 1000) Dana Ast (NM technologist, NHCH) 
Anthony Herrera, MD (IR radiologist) Brad Kim (NM technologist Punchbowl) 
Stuart Tsuji, MD, PhD (AU 35.400, 600) Vince Duryee, PhD (Authorized medical physicist) 

Guests: Darby Corriston (Radiology Mgmt.) 
  
 
I) Minutes of the meeting of the Feb 20, 2019 were reviewed and approved. 
 
II) OLD BUSINESS: 

1) Dose Tracking software 
i) We are tracking CT doses on all campuses. Phase 2 will record patient dose from flouro 

procedures. 
2) Radioactive trash monitoring  

i) The purchase of a second set of detectors for West, including the server software, will 
be charged to Medical Physics_QHS cost center. 

3) CT Protocol committee update 
i) The committee will meet next week. This should conclude the protocol review. 

4) Fluoro Training 
i) The training can be accessed on Queen’s intranet page. 

My Info / Learning Dashboard / Find Learning (under Quick Links) / search for “Fluoroscopy.” 
ii) We discussed the need to define affected staff and physicians. Del can assist for SDS 

and OR. Ron Kuroda, MD for West physicians. Gary Goldberg, MD for NHCH 
physicians. Rick Bruno, MD may be able to help with physician names for 
Cardiology, Ortho and ED. Kapuna Montgomery for Cath Lab staff. 

 
III) RSO REPORTS: 

1) Dosimetry 
i) Fetal doses – all well below the 500 mrem limit. 
ii) Staff exceeding ALARA Level II (DDE >375 mrem, Ext >3750 mrem) for Q1. 

Name EDE2 LDE Lt Finger Rt Finger 
i)  379 mrem 1,268 mrem   
ii)  393 mrem 1,309 mrem   
iii)  946 mrem 2,117 mrem  6,762 mrem 
v)    7,712 mrem 6,309  mrem 
     

 All of the staff that exceeded ALARA II received a memo investigating their exposure.  
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2) Dosimeter use 
i) , MD, , MD and , MD may not be wearing 

their dosimeters on a regular basis.     
3) Spills, Surveys 

i) No spills 
ii) All surveys documented. 

4) Events 
i) Skin Doses exceeding 500 cGy 

a) Cath Lab patient ( ) received a skin dose of 5.5 Gy on 3/6/2019. 
b) IR patient ( ) had a dose to the reference point of 9 Gy on 3/4/2019. 

ii) CT High-dose log 
37 patients exceeded the CT dose thresholds. 
West comment: Poor centering of a Lumber spine and Head cuased several high 
doses. Romeo will send an email reminding technologists to center the patients. 
Others were due to patient size. 

iii) Misadministrations (NRC, State) 
c) none 

5) Audits 
i) All areas had satisfactory audits. 

6) Radiation Safety Training: 
i) Punchbowl HDR: January 2019  
ii) NHCH Nuclear Medicine (Angie Sanford): April 2019 
iii) PET: May 2019 

 
 

IV) NEW BUSINESS: 
1) NRC Cyclotron Inspection, March 18 

i) No violations 
ii) Recommended annual review similar to NM 
iii)  Annual effluent monitoring is recommended 
iv) Pharmacy distribution license, from the NRC, could be discontinued. 

2) Membership Changes 
i) A motion was made to remove Dana Ast and add Kelly Fitzgerald. Kelly is the new 

imaging supervisor for NHCH. The motion was approved (7 – yes, 0 – no votes). 
3) Blood Irradiator update 

i) The x-ray unit should be delivered in early June. 
4) RadPad use in Cath Lab 

i) Medical physics observed several cardiac imaging exams and measured the 
attenuation benefits of the RadPad. 

ii) The RadPad offers limited benefit for most procedures since the overhead shield is 
very effective at reducing the scattered radiation to the staff. The exception would be 
for exams that require left radial catheter placement. 

iii) Radiation safety practices that we observed were very good. 
 

Radiation Safety Committee Meetings 
• August 14, 2019 
• November 13, 2019 
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Radiation Safety Committee Meeting 
June 17, 2019 

 
Attendees: 
Name / (Role) Name / (Role) 
Darlena Chadwick, RN, VP (nursing & mgmt. rep.) Marc Coel, MD (AU 35.100, 200, 300, 1000) 
Dale Schippers (RSO) Frank Goerner, PhD (medical physicist) 
Jennifer Kimbell, PhD (Cyclotron management) Gary Ropert (West Radiology mgmt.) 
Kathy Sugai (Radiology Director) Anthony Herrera, MD (IR radiologist) 
Kelly Fitzgerald (NHCH Imaging Supervisor) Brad Kim (NM technologist Punchbowl) 

Absent: 
Stuart Tsuji, MD, PhD (AU 35.400, 600) Vince Duryee, PhD (Authorized medical physicist) 

Guests: Erin Capps, MD (Radiologist), Darby Corriston (Radiology Mgmt.) 
  
 
 
I) Establish Quorum 

A) Management, Nursing and RSO plus > 50% of members were present. 
 

II) Review changes to Radiation Safety Plan 
A) The revisions and additions to the plan were discussed.  

1) The committee recommended that package receipt include the requirement to deliver 
directly to NM or radiation therapy.  

2) Also discussed the requirements to wear dosimeters (film badges) and the 
consequences for failing to wear on a consistent basis.  

3) Radiation safety training for Security will be included in the annual SOS program. 
4) Add clarification for spills, major vs minor vs contamination. 

B) A motion was made to accept the changes to the plan. The motion was carried (10 – Yes, 0 
– no votes) 
 

III) Application for Personal Dosimetry form review 
A) The updated form, including the obligations of the user, were discussed.  
B) A motion was made to accept the changes to the form. The motion was carried (10 – Yes, 

0 – no votes) 
 

IV) Review TheraSphere Checklist 
A) The updated checklist was discussed.  
B) A motion was made to accept the changes to the checklist. The motion was carried (10 – 

Yes, 0 – no votes) 
 
 
Radiation Safety Committee Meetings 
• August 14, 2019 
• November 13, 2019 
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SCOPE 
 

Individuals likely to receive 10% of the annual radiation dose limit (500 mrem/year is 10%), will be 
provided with and MUST WEAR radiation dosimeters when working with or around ionizing radiation.  
Radiation safety staff will determine which individuals or groups require monitoring.  This includes 
personnel (employees and contractors) who work with radioactive material or x-ray equipment at The 
Queen’s Medical Center. 
 
PURPOSE 
 
1. To ensure the safety of patients, staff and contractors at Queen’s Medical Center that are exposed 

to ionizing radiation. 
2. To ensure that staff and contractors are compliant with personnel monitoring procedures. 
 
POLICY COMPLIANCE  
 
The Radiation Safety Officer (RSO) or a delegate will review all dosimeter reports for high level 
exposures which will follow guidelines listed in the Radiation Safety Program.  Additionally, dosimeter 
reports will be reviewed to ensure that staff are compliant in wearing their radiation badge dosimeters 
when working with or around ionizing radiation.  If the RSO determines that staff have failed to wear 
their radiation dosimeter(s) while working with or around radiation the following corrective actions will 
be taken: 
 
1. The first offense will result in a formal notification letter to the employee or contractor requesting 

additional information regarding the relatively low exposure recorded on their dosimeter. 
a. If the response is unsatisfactory or no response is given their supervisor will be notified in 

writing and be asked to have the employee or contractor provide a response to the letter. 
2. If a second offense occurs, in the subsequent monitoring period, this will result in written notification 

to the individual as well as the individual’s supervisor.  The written notification will include a warning 
that a subsequent offense will result in the loss of privileges to work with or around radiation unless 
a satisfactory explanation is given. 

3. If a third offense occurs, in subsequent monitoring periods or a consistent pattern of failure to wear 
their dosimeter is observed, the individual will lose privileges to work with or around ionizing 
radiation at all Queen’s Health System’s facilities. 

 
PROCESS 
 
1. To obtain a Radiation badge for occupational dose monitoring, radiation workers must submit a 

completed “Application for Personal Dosimetry” form (Appendix A) to the RSO. 

2. If your radiation dosimeter is lost, misplaced, damaged or contaminated you must notify the RSO 
within 3 days. A “Lost Dosimeter Form” (Appendix B) must be completed and submitted to the RSO. 

3. To obtain a Fetal Radiation badge for occupational fetal dose monitoring, radiation workers must 
notify the RSO.  A “Declaration of Pregnancy” form (Appendix C) must be completed and submitted 
to the RSO for approval. 



THE QUEEN'S MEDICAL CENTER

REQUEST FOR PERSONAL DOSIMETRY

RADIATION MONITORING BADGE

Type or print legibly all information requested.

1. Full Name:
Last First Middle (Maiden)

2. Last 4 digits of your Social Security Number: 3. Sex: Male Female

4. Department: 5. Telephone No. / ext.:

6. Position/Title:

7. a. Have you previously been issued a radiation monitoring badge by QMC? Yes No

b. If "Yes", complete the following:

(1) Department:

(2) Dates of Employment: From To

8. Previous exposure history - OTHER THAN AT QMC.

a. Have you been enrolled in a dosimetry program before? Yes No

b. Have calculations and/or analysis been made of external radiation received,
and/or radioactive materials deposited in your body? Yes No

c. If answer to "a" or "b" above is "Yes", complete the following:

Note: This section only applies to the individual who has worked with radiation-producing devices or radioisotopes in a permanent status.

List only those employers for whom you worked with radiation.

- Under the provisions of Title 10, Code of Federal Regulations, Part 19.13 (10CFR19.13), I authorize former employers to release my history 
of occupational radiation exposure to The Queen's Medical Center, Radiation Safety Officer. 

- I have read and understand the form "Information and Responsibilities for Badged Radiation Workers" and agree to wear my 
radiation dosimetry badge any time I am using or around radiation while performing work duties at The Queen's Medical Center.

Signature: Date:

RADIATION SAFETY USE ONLY

Series Code:

a. Monitoring badge required Whole-body Type Ring Size

b. Frequency Monthly Quarterly

Date badge ordered: Begin Wear Date:

Issue spare badge? Yes No Spare badge date: Spare badge #: Date Issued:

Month  /  Year

TO
NAME OF EMPLOYER AND DEPARTMENT

ADDRESS

(Street address, city, state, zip code)

FROM

Month  /  Year

Revised June 17, 2019

Appendix A
RSO-19-101_All



Badge Training Handout, Jun17, 2019 

 
QUEEN’S MEDICAL CENTER 

INFORMATION AND RESPONSIBILITIES FOR BADGED RADIATION WORKERS  
(Do not return with badge application – please keep for your record.)  

 
Radiation Monitoring Badges Are Required to be worn if you are exposed to more than 10% of the annual dose limit 
for radiation workers.  The Radiation Safety Officer (RSO) will help you determine whether or not you are required to 
wear a radiation monitoring badge. 
If the RSO determines that you are required to wear a radiation monitoring badge, it is MANDATORY that you wear 
the badge when you work with or around radiation.  If the RSO determines that you are not regularly wearing your 
radiation badge when working with or around radiation, the following disciplinary action will result: 

• Consistent neglect in wearing your dosimeter, as indicated by an unusually low reported exposure relative to 
your workload, will result in the loss of privileges to work with ionizing radiation. Consistent neglect is 
defined as 3 months of unexplained low exposures, relative to workload, in a 12 month period. 
 

It is important that you wear your radiation monitoring badge for the following reasons: 
1. For your own safety related to radiation.  

Exposure data will help the radiation safety office to better determine if the work environment you are in 
protects you from unnecessary radiation and if you are using radiation safely and adhering to ALARA. 

2. For the safety of your co-workers.   
Your radiation exposure data can be helpful in estimating the exposure for other staff in the room.  

3. For the safety of patients. 
Your radiation exposure can be an indication of the radiation the patient received and if the user is consistently 
using radiation in the safest manner possible. 

4. It’s a requirement of Federal, State and regulatory agencies. 
 
 

Radiation Badge Monitoring Wearer’s Responsibility Code: 
I understand that in conjunction with my application submission for and issuance of a personnel radiation monitoring 
badge, I will comply with the following:  

• Wear my badge whenever I am working in the vicinity of radiation or with radioactive material  

• Return my old badge at the end of the wear period  

• Wear my badge according to the appropriate type:  

1. Collar Badge – wear on collar, outside of lead apron (if a lead apron is worn) 

2. Waist Badge – wear on waist, underneath lead apron (if a lead apron is worn) 
If assigned a collar and waist badge, the waist badge must be worn underneath lead apron  

3. Fetal Badge – wear low in center of abdomen, underneath lead apron  
The fetal badge will be exchanged monthly, even if your chest badge is exchanged quarterly  
Note: Pregnant radiation workers should review the Declared Pregnant Worker information.  

4. Ring Badge – wear on dominant hand, under gloves, facing source of radiation  
 

• The badge reading is a legal record and must reflect occupational exposure only:  

o Badge shall be worn only by the person to whom it was assigned  

o Badge shall not be worn during exposure I receive as a medical patient  

o Badge shall not be worn at institutions outside of The Queen’s Medical Center  
 

• If I lose my badge, I will report it on the Lost Dosimeter Form and request a replacement  
 

• Failure to return my badge when it is due may result in disciplinary action  
 
• Know and adhere to the Radiation Safety Program Manual and any associated policies and procedures specific 

to radiation safety that are applicable to my work, including 10 CFR 19.12 training requirements. 

https://www.nrc.gov/reading-rm/doc-collections/cfr/part019/part019-0012.html


Revised: June, 2019 Lost Dosimeter Form, 2019

THE QUEEN'S MEDICAL CENTER
Radiation Safety

Appendix A Radiation Safety 
Plan; 
Appendix B RSO-xx-101 AllLost Dosimeter Form

Complete this form and return via email or inter-department mail to:

Dale Schippers, RSO
Nae'a - Radiation Therapy Department or dschippers@queens.org

Last Name First Name

Department/Series Code: phone / ext.

Begin Wear Date: End Wear Date:
(or first use date) (date badge was lost)

Type of badge: [ Body ] [ Ring ] [Other]

Signature Date

Radiation Safety Use Only Date:

Name: Series Code: Badge #

Previous exposure reading (mrem)
MONTH Spare Badge Assigned?

DDE Yes /     No
LDE
SDE

millirem to be assigned: DDE LDE SDE

Radiation Safety Officer Date

In the event that your dosimeter is lost or temporarily displaced you may participate in a procedure involving 
ionizing radiation only if another person is unable to take your place and you report the details of the procedure 
to the RSO within 3 days. 

Also, if your dosimeter is not returned to Radiation Safety within 60 days of the end wear date, the RSO will 
estimate your exposure from your, or similar users, dose history. To properly assign the dose, we need the 
information requested below.  If you have any questions contact the RSO at 691-4884.

Were there any circumstances during the period which might have caused an increase or decrease in 
your typical reading? (i.e. Unusually high workload, vacation/sick days off)

Briefly describe your duties around radiation sources.

mailto:dschippers@queens.org


 THE QUEEN’S MEDICAL CENTER Appendix C,  
 RADIATION SAFETY OFFICE RSO-19-101-All 
 

Declaration of Pregnancy - QMC 

 
 

 
DECLARATION OF PREGNANCY 

 
 
 

Employee Name:  ___ ______________  Department: ___________________ 
 

 
I have declared my pregnancy and wish to continue to work in my present capacity at 
The Queen’s Medical Center.  Currently, my work involves occupational radiation 
exposure. 
 
The Radiation Safety Officer has provided me the following documents: 
 

1) Radiation and Pregnancy: A Fact Sheet for the Public 
2) Radiation Safety Guidelines for Fetal Protection 

 
I understand that the additional risk from occupational exposure during my 
pregnancy is less than that for most occupational groups. 
 
The approximate date of conception is ___________________________. 
 
A fetal radiation badge will be issued to monitor fetal radiation exposure.  This badge 
is to be worn at my waist and under the lead apron when one is being worn.  
I understand that the fetal dose will not be allowed to exceed the 500 mrem limit during 
the entire monitoring period. 
 
 
 
__________________________________  ____________________ 
Employee sign Date 
 
 
 
__________________________________  ____________________ 
Manager sign Date 
 
 
Reviewed: 
 
 
 
__________________________________  _____________________ 
Radiation Safety Officer / medical physicist Date 
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MEMORANDUM 

TO: Janine Katanic, PhD 

FROM: Frank Goerner, PhD 

RE: Dosimetry Audit of Interventional Radiologists during period of RAM use 

Date: June 24, 2019 

On June 21, 2019 dose estimation calculations were made for all of the interventional 
radiologist at Queen’s Medical Center that work with or around radioactive materials including: 

 MD,  MD,  MD,  MD,  MD, 
 MD,  MD and  MD. 

We reviewed all dosimetry records starting from the beginning of the Y-90 program. The first Y-
90 procedure was done in December of 2011.  We reviewed the records to look for any months 
that an interventional radiologist had a dose of minimal or “M” or when they had an unused or 
absent dosimeter.  For each month that this occurred for each radiologist we also determined 
how many interventional cases that they performed.  If a radiologist performed 10 or more 
interventional cases, and we determined that they may not have worn there radiation badge, 
we estimated their dose for that month. 

It is difficult to determine what the dose estimate should be or when it is appropriate for a 
radiologist to receive an M on their dosimeter report because the amount of radiation they use 
on each patient is so variable.  For example some patients only receive a few mGy of dose for a 
straightforward case done by an experienced radiologist, while others may receive up to 8 Gy of 
skin dose because a case is complex.  Additionally the radiologist’s position during a case can 
greatly affect the monitored dose.  If they are standing directly behind the overhead lead shield 
and doing a procedure on a normal sized patient the dose rate we measured to their collar is 1 
mR/hr. If, with a similar sized patient, the radiologist is unable to use the overhead lead shield 
the dose we measured would be 24 mR/hr.  Additionally these doses will vary substantially with 
patient size. Based on these numbers were determined that it is possible and likely for a 
radiologist to receive an “M” for the month if they performed fewer than 10 cases. 

Radiation dose was estimated for months when the radiologist performed more than 10 exams 
but the reported dose was listed as M. The expected dose per case was estimated by looking at 
time periods for which we had the number of cases and we knew that Dr.  and Dr. 

 wore their badges. We eliminated the rest of the physicians for the following reasons: 
Dr.  is part time, Dr.  does a lot of work in the operating room with a different 
fluoroscopy machine, Dr.  and Dr.  both have limited dose history at Queens, 
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Drs.  and  had too many Ms in there dose history. We looked at the total dose from 
January 2013 to March 2019 for Dr.  and determined how many cases he did during that 
period, eliminated any months of non-dosimeter use and found his dose per case rounded up 
to the nearest integer to be EDE2= 2 mrem, SDE & LDE = 5 mrem. Additionally we looked at Dr. 

’s doses from January 2017 to March 2019 and his total number of cases and total dose 
for that time period and arrived at the same dose per case.  For the following dose estimates 
we multiplied the estimated dose per case by the number of cases that were performed during 
the indicated period to arrive at our estimated dose. 

 MD has worked at Queens Medical center since August 2018 and has had one 
month in December of 2018 with an M in his dosimetry record in which he participated in his 
normal workload.  He recalls wearing a badge at all times during his entire time at Queens 
Medical Center.  Upon reviewing his dose history his dose for November 2018 was 120 mrem 
DDE and his doses for January, February and March of 2019 were 21, 61, 62 mrem respectively. 
It is likely that he wore his November badge for the month of December as well as November. 

 MD has worked at Queens Medical center since August 2018 and it appears based 
on review of his dosimetry records that he has worn his badge every month. 

 MD has worked at Queens Medical center since before the start of the Y-90 
program.  His dosimetry records were reviewed from December of 2011 until present. Based on 
this review we believe the Dr. ’s dosimetry records are accurate and he regularly wore 
his badge.  Dr.  did have 2 months that said his dosimeter was unused but we believe 
based on his habitual badge use that this was likely because he wore his dosimeter for 2 
months in a row so we did not estimate any doses for him. 

 MD has worked at Queens Medical center since before the start of the Y-90 
program. His dosimetry records were reviewed from December of 2011 until present. Below 
are estimated doses for months in which Dr.  had a dose of M and performed 10 or 
more cases.  The table below only lists estimated doses.  Even with estimated doses Dr. 

 annual doses were well below regulatory limits. 

 MD Estimated Dose mrem 
Month-Year # Cases EDE2 LDE SDE 

May-13 46 92 230 230 
April-15 32 64 160 160 
May-15 24 48 120 120 

August-15 69 138 345 345 
August-17 111 222 555 555 

July-18 50 100 250 250 
January-19 20 40 100 100 

 MD has worked at Queens Medical center since before the start of the Y-90 
program. His dosimetry records were reviewed from December of 2011 until present. Below 
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are estimated doses for months in which Dr.  had a dose of M and performed 10 or more 
cases. The table below only lists estimated doses.  Even with estimated doses Dr.  annual 
doses were well below regulatory limits. 

 Estimated Dose mrem 

Month-Year 
# 
Cases EDE2 LDE SDE 

February-12 35 70 175 175 
June-12 26 52 130 130 
July-12 38 76 190 190 

December-12 57 114 285 285 
December-13 21 42 105 105 

January-14 50 100 250 250 
February-16 24 48 120 120 

April-17 22 44 110 110 
December-18 17 34 85 85 

 

 MD has worked at Queens Medical center since before the start of the Y-90 
program. His dosimetry records were reviewed from December of 2011 until present. Below 
are estimated doses for months in which Dr.  had a dose of less than 10 mrem EDE2 and 
performed 20 or more cases.  We changed the criteria slightly for Dr.  because he had a 
large amount of months with doses less than 10 but greater than 0, which seemed unlikely for 
someone with his case load. 

        Estimated or Reported Dose 
mrem  MD Reported Dose mrem 

Month-Year EDE2 LDE SDE EDE2 LDE SDE 
December-11 2 7 6 2 7 6 

January-12 M M M 146 365 365 
February-12 8 27 27 118 295 295 

March-12 9 31 30 186 465 465 
April-12 M M M 122 305 305 
May-12 1 4 3 90 225 225 
June-12 M M M 102 255 255 
July-12 M M M 148 370 370 

August-12 M M M 92 230 230 
September-12 1 2 1 206 515 515 

October-12 M M M 106 265 265 
November-12 1 1 M 178 445 445 
December-12 M M M 38 95 95 

Total 2012 1532 3830 3830 
January-13 M M M 40 100 100 
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February-13 M M M 180 450 450 
March-13 28 92 90 28 92 90 

April-13 ABSENT 108 270 270 
May-13 M M M 162 405 405 
June-13 48 158 154 48 158 154 
July-13 23 75 70 23 75 70 

August-13 ABSENT 122 305 305 
September-13 M M M 214 535 535 

October-13 M M M 136 340 340 
November-13 M M M 122 305 305 
December-13 M M M 122 305 305 

Total 2013 1304 3340 3329 
January-14 M M M 76 190 190 

February-14 M M M 36 90 90 
March-14 M M M 128 320 320 

April-14 M M M 82 205 205 
May-14 M M M 142 355 355 
June-14 M M M 154 385 385 
July-14 M M M 80 200 200 

August-14 M M M 62 155 155 
September-14 M M M 150 375 375 

October-14 M M M 144 360 360 
November-14 M M M 66 165 165 
December-14 M M M 188 470 470 

Total 2014 1308 3270 3270 
January-15 M M M 112 280 280 

February-15 M M M 108 270 270 
March-15 M M M 110 275 275 

April-15 M M M 72 180 180 
May-15 M M M 194 485 485 
June-15 1 2 1 74 185 185 
July-15 3 11 10 192 480 480 

August-15 M M M 66 165 165 
September-15 M M M 258 645 645 

October-15 M M M 134 335 335 
November-15 M M M 98 245 245 
December-15 M M M 138 345 345 

Total 2015 1556 3890 3890 
January-16 M M M 128 320 320 

February-16 M M M 88 220 220 
March-16 M M M 104 260 260 

April-16 M M M 204 510 510 
May-16 M M M 208 520 520 
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June-16 56 185 185 56 185 185 
July-16 12 40 40 12 40 40 

August-16 M M M 60 150 150 
September-16 77 257 246 77 257 246 

October-16 9 29 27 130 325 325 
November-16 131 436 430 131 436 430 
December-16 48 160 156 48 160 156 

Total 2016 1246 3383 3362 
January-17 61 203 198 61 203 198 

February-17 50 168 168 50 168 168 
March-17 74 247 244 74 247 244 

April-17 ABSENT 82 205 205 
May-17 133 447 447 133 447 447 
June-17 67 222 219 67 222 219 
July-17 94 314 313 94 314 313 

August-17 51 170 168 51 170 168 
September-17 35 115 113 35 115 113 

October-17 89 295 290 89 295 290 
November-17 23 77 76 23 77 76 
December-17 140 466 458 140 466 458 

Total 2017 898 2929 2899 
January-18 37 124 122 37 124 122 

February-18 60 200 192 60 200 192 
March-18 95 315 313 95 315 313 

April-18 93 311 303 93 311 303 
May-18 102 347 347 102 347 347 
June-18 63 210 208 63 210 208 
July-18 200 672 672 200 672 672 

August-18 1 2 1 116 290 290 
September-18 63 209 202 63 209 202 

October-18 51 171 165 51 171 165 
November-18 169 564 551 169 564 551 
December-18 103 342 333 103 342 333 

Total 2018 1153 3755 3698 
January-19 56 185 183 56 185 183 

February-19 41 137 136 41 137 136 
March-19 296 987 943 296 987 943 

April-19 86 289 289 86 289 289 
 

 MD has worked at Queens Medical center since before the start of the Y-90 
program. His dosimetry records were reviewed from December of 2011 until present. Below 
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are estimated doses for months in which Dr.  had a dose of M and performed 10 or more 
cases. 

 MD Reported Dose mrem Estimated Dose mrem 
Month-Year EDE2 LDE SDE EDE2 LDE SDE 

December-11 UNUSED 78 195 195 
January-12 M M M 16 40 40 

February-12 M M M 92 230 230 
March-12 5 18 18 28 70 70 

April-12 5 16 16 170 425 425 
May-12 M M M 126 315 315 
June-12 M M M 136 340 340 
July-12 M M M 22 55 55 

August-12 M M M 12 30 30 
September-12 M M M 98 245 245 

October-12 M M M 214 535 535 
November-12 M M M 68 170 170 
December-12 M M M 68 170 170 

Total 2012 1050 2625 2625 
January-13 M M M 128 320 320 

February-13 M M M 86 215 215 
March-13 M M M 100 250 250 

April-13 M M M 52 130 130 
May-13 M M M 54 135 135 
June-13 M M M 178 445 445 
July-13 1 2 2 204 510 510 

August-13 M M M 106 265 265 
September-13 M M M 104 260 260 

October-13 M M M 110 275 275 
November-13 M M M 18 45 45 
December-13 UNUSED 164 410 410 

Total 2013 1304 3260 3260 
January-14 UNUSED 122 305 305 

February-14 M M M 226 565 565 
March-14 M M M 98 245 245 

April-14 M M M 84 210 210 
May-14 M M M 150 375 375 
June-14 M M M 134 335 335 
July-14 M M M 176 440 440 

August-14 M M M 76 190 190 
September-14 M M M 56 140 140 

October-14 M M M 122 305 305 
November-14 M M M 52 130 130 
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December-14 M M M 86 215 215 
Total 2014 1382 3455 3455 

January-15 M M M 78 195 195 
February-15 M M M 110 275 275 

March-15 M M M 102 255 255 
April-15 M M M 108 270 270 
May-15 UNUSED 58 145 145 
June-15 M M M 4 10 10 
July-15 M M M 170 425 425 

August-15 M M M 40 100 100 
September-15 M M M 60 150 150 

October-15 M M M 98 245 245 
November-15 M M M 56 140 140 
December-15 M M M 66 165 165 

Total 2015 950 2375 2375 
January-16 M M M 96 240 240 

February-16 M M M 84 210 210 
March-16 M M M 70 175 175 

April-16 M M M 62 155 155 
May-16 M M M 66 165 165 
June-16 M M M 28 70 70 
July-16 M M M 94 235 235 

August-16 M M M 64 160 160 
September-16 M M M 104 260 260 

October-16 M M M 64 160 160 
November-16 M M M 50 125 125 
December-16 M M M 96 240 240 

Total 2016 878 2195 2195 
January-17 M M M 156 390 390 

February-17 M M M 124 310 310 
March-17 M M M 152 380 380 

April-17 M M M 216 540 540 
May-17 M M M 132 330 330 
June-17 M M M 78 195 195 
July-17 M M M 126 315 315 

August-17 M M M 100 250 250 
September-17 M M M 92 230 230 

October-17 M M M 178 445 445 
November-17 M M M 142 355 355 
December-17 M M M 118 295 295 

Total 2017 1614 4035 4035 
January-18 M M M 146 365 365 

February-18 M M M 64 160 160 
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March-18 M M M 104 260 260 
April-18 M M M 106 265 265 
May-18 M M M 68 170 170 
June-18 M M M 80 200 200 
July-18 M M M 104 260 260 

August-18 M M M 62 155 155 
September-18 M M M 70 175 175 

October-18 M M M 92 230 230 
November-18 M M M 28 70 70 
December-18 M M M 82 205 205 

Total 2018 1006 2515 2515 
January-19 M M M 84 210 210 

February-19 M M M 82 205 205 
March-19 M M M 78 195 195 

April-19 M M M 116 290 290 
 

 MD has worked at Queens Medical center since August 2014. Below are 
estimated doses for months in which Dr.  had a dose of M and performed 10 or more 
cases. 

        
Estimated or Reported 

Dose mrem 
 

MD Reported Dose mrem 
Month-Year EDE2 LDE SDE EDE2 LDE SDE 

August-14 M M M 208 520 520 
September-14 M M M 130 325 325 

October-14 M M M 62 155 155 
November-14 UNUSED 240 600 600 
December-14 UNUSED 120 300 300 

Total 2014 760 1900 1900 
January-15 M M M 212 530 530 

February-15 M M M 188 470 470 
March-15 M M M 178 445 445 

April-15 M M M 212 530 530 
May-15 M M M 130 325 325 
June-15 M M M 242 605 605 
July-15 M M M 166 415 415 

August-15 M M M 156 390 390 
September-15 M M M 90 225 225 

October-15 M M M 166 415 415 
November-15 M M M 64 160 160 
December-15 M M M 190 475 475 
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Total 2015 666 1665 1665 
January-16 M M M 82 205 205 

February-16 49 163 163 49 163 163 
March-16 M M M 122 305 305 

April-16 M M M 118 295 295 
May-16 M M M 32 80 80 
June-16 M M M 228 570 570 
July-16 M M M 72 180 180 

August-16 M M M 204 510 510 
September-16 M M M 208 520 520 

October-16 M M M 210 525 525 
November-16 M M M 216 540 540 
December-16 M M M 192 480 480 

Total 2016 1030 2575 2575 
January-17 M M M 60 150 150 

February-17 M M M 112 280 280 
March-17 M M M 208 520 520 

April-17 M M M 148 370 370 
May-17 M M M 184 460 460 
June-17 M M M 196 490 490 
July-17 M M M 110 275 275 

August-17 M M M 134 335 335 
September-17 M M M 82 205 205 

October-17 M M M 122 305 305 
November-17 M M M 188 470 470 
December-17 M M M 86 215 215 

Total 2017 612 1530 1530 
January-18 M M M 152 380 380 

February-18 M M M 94 235 235 
March-18 M M M 230 575 575 

April-18 M M M 132 330 330 
May-18 79 270 270 79 270 270 
June-18 151 505 505 151 505 505 
July-18 M M M 112 280 280 

August-18 251 852 852 251 852 852 
September-18 57 196 196 57 196 196 

October-18 M M M 138 345 345 
November-18 M M M 134 335 335 
December-18 M M M 134 335 335 

Total 2018 714 2063 2063 
January-19 M M M 52 130 130 

February-19 M M M M M M 
March-19 M M M 32 80 80 
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April-19 M M M 154 385 385 
 

 


	I. Approvals
	A. Management Approval:
	B. RSO Approval:
	C. RSC Approval:
	D. Effective Date:
	E. Date(s) when staff were trained in the new plan:

	II. Revision History:
	1. The table of contents added.
	2. Frequency of types of audits were added for clarity
	3. The introduction now contains a section on how to change the radiation safety plan.
	4. Management commitment to ALARA program section was modified. Two paragraphs were removed.
	5. High Exposure Level was added to the ALARA levels and each ALARA level was clarified with what actions will be taken.
	6. Radiation Safety Officer and Authorized User sections under ALARA were deleted.
	7. Dosimetry section was added to clarify the use of radiation badge monitors.
	8. Item 17, under Rules for Safe Use of Radiopharmaceuticals was removed.
	9. Radiation survey instrument capabilities were clarified in Area survey procedures
	10. The training program section was changed to reflect the training that new employees and nursing staff receive. The article that was photocopied into the manual after the training section was deleted.
	11. The Radiological Rooms, Radiation Safety Guidelines for Portable x-rays, Lead Apron Evaluation Program and Radioactive Trash In-service sections were removed because these are all addressed in QMC policies.
	12. The Radiation Accident Protocol section was removed since the Spill Procedures section was added and covers most of this information.
	13. The policies at the end of the radiation safety program were removed since these have all been revised.
	14. Survey instrument calibration section was added.
	15. Waste disposal section was added.

	III. Purpose
	A. Providing safe and effective use of radiation for patients, employees, medical staff, and visitors.

	IV. Responsibilities
	A. Radiation Safety Committee (RSC) – Administers the plan, meets quarterly.
	B. Radiation Safety Officer (RSO) – Manages the program, conducts Compliance Audits.
	C. Management – Evaluate Annual Review of Program.
	D. Employees – Reports any unsafe conditions or events to the RSO.

	V. Audits
	A. Personnel Monitoring - Quarterly.
	B. Radiation Therapy – Quarterly.
	C. Nuclear Medicine – Quarterly.
	D. Cyclotron - Quarterly
	E. Radiology – Annually.

	VI. Radiation Safety Program
	A. Introduction
	1. It is the policy of The Queen’s Medical Center (QMC) that exposures to ionizing radiation are to be kept as low as reasonably achievable (ALARA) to all employees, patients, and visitors to QMC. Toward that end, QMC has established the Radiation Saf...
	2. Sources of radiation include x-ray machines in Radiology, Surgery, and the Dental Clinic, as well as linear accelerators in Radiation Therapy. In Nuclear Medicine, radioactive drugs are used for imaging and treatment. Finally, certain patients on t...
	3. If you have any questions or concerns regarding radiation, please call the RSO at 691-4884 during normal working hours. For urgent requests, he/she can also be contacted through the QMC operator.
	4. Changes to Radiation Safety Program
	a) All changes to the Radiation Safety Program must be reviewed and approved in writing by the RSO and management.
	b) Individuals affected by changes to the Radiation Safety Program will be instructed on the revised program before the changes are implemented.
	c) A record of each change to the Radiation Safety Program will be maintained for 5 years. The record will include a copy of the old and new procedures, the effective date of the change, and the signatures of the RSO and management representative that...
	d) Any change requiring a license amendment according to 10 CFR 35.13 must be submitted to the Nuclear Regulatory Commission for approval.


	B. Duties of the Radiation Safety Committee/Radiation Safety Officer

	B.
	C.
	1. The Radiation Safety Committee shall:
	a) Ensure that licensed material will be used safety. This includes review, as necessary, of training programs, equipment, facility, supplies, and procedures.
	b) Ensure that licensed material is used in compliance with NRC regulations and the institutional license.
	c) Ensure that the use of licensed material is consistent with the ALARA philosophy and program.
	d) Establish a table of investigational levels for individual occupational radiation exposures.
	e) Identify program problems and solutions.

	2. Responsibilities of the Radiation Safety Committee include:
	a) Be familiar with all pertinent NRC regulations, the license application, the license, and any and all amendments.
	b) Review the training and experience of the proposed authorized users, the RSO, and the Authorized Medical Physicist to determine that their qualifications are sufficient to enable the individuals to perform their duties safely and are in accordance ...
	c) Review of the basis of safety and approve or deny, consistent with the limitations of the regulations, the license and the ALARA philosophy, all requests for authorization to use radioactive material within the institution.
	d) Prescribe special conditions that will be required during a proposed method of use of radioactive material, such as requirements for bioassays, physical examinations of users, and special monitoring procedures.
	e) Review quarterly the RSO’s summary report of the occupational radiation exposure records of all personnel, giving attention to individuals or groups of workers whose occupational exposure appears excessive.
	f) Establish a program to ensure that all persons whose duties may require them to work in or frequent areas where radioactive materials are used (e.g., Nursing, Security, Housekeeping) are appropriately instructed as required in 19.12 of 10 CFR Part 19.
	g) Review at least annually the RSO’s summary report of the entire Radiation Safety Program (RSP) to determine that all activities are being conducted safely, in accordance with NRC regulations and the conditions of the license, and consistent with th...
	h) Recommend remedial action to correct any deficiencies identified in the RSP.
	i) Maintain written minutes of all Committee meetings, including members in attendance and members absent, discussions, actions, recommendations, decisions, and numerical results of all votes taken.
	j) Ensure that the byproduct material license is amended, if required, prior to any changes in facilities, equipment, policies and procedures, and personnel.

	3. Administrative Information:
	a) The Committee shall meet as often as necessary to conduct its business, but not less than once in each calendar quarter (four times yearly).
	b) Membership must include one authorized user of each type of use authorized by the license, the RSO, a nursing representative and a representative of management who is neither an authorized user nor an RSO. Management, and the RSO, may appoint alter...
	c) To establish a quorum, one-half of the Committee’s membership, including the RSO and the management representative, must be present.
	d) To the extent that they do not interfere with the mission of the Committee, management may assign other responsibilities, such as x-ray radiation safety, quality assurance (QA) oversight, and research project review and approval.

	C. ALARA Program
	1. Management Commitment
	a) We, the management of QMC, are committed to the program described herein for keeping individual and collective doses of radiation as low as reasonably achievable (ALARA). In accordance with this commitment, we hereby describe an administrative orga...
	b) We will perform a formal annual review of the RSP, including ALARA considerations. This will include reviews of operating procedures and past dose records, inspections, etc., and consultations with the Radiation Safety Staff or outside consultants.

	2. Radiation Safety Committee
	a) Review of Proposed Users and Uses
	(1) The RSC will thoroughly review the qualifications of each applicant with respect to the types and quantities of materials and methods of use for which application has been made to ensure that the applicant will be able to take appropriate measure ...
	(2) When considering a new use of byproduct material, the RSC will review the efforts of the applicant to maintain exposure ALARA.
	(3) The RSC will ensure that the users justify their procedures and that individual and collective doses of radiation will be ALARA.
	(4) The RSC will perform a quarterly review of occupational radiation exposure with particular attention to instances in which the ALARA levels are exceeded. The principal purpose of this review is to assess trends in occupational exposure as an index...
	(5) ALARA Levels
	(a) ALARA Level I:  No investigation is required but the RSO will watch for a trend.
	(b) ALARA Level II:  The RSO will ask the individual to reply to a High Exposure memo.
	(c) High Exposure Level:  The RSO will ask the individual to reply to a High Exposure memo.

	(6) The RSO will review and record, on NRC Form 5 or equivalent, a summary of personnel monitoring on an annual basis.




	VII. Quality Management Program
	A. Objective
	1. To provide high confidence that byproduct material will be administered as directed by the Authorized User (AU).

	B. Requirements
	1. Prior to administration, a Written Directive (WD) will be completed and signed by an AU for the following procedures:
	a)  Any therapeutic administration of a radiopharmaceutical
	b) Any administration of I-125 or I-131 greater than 30 Ci
	c) Brachytherapy and High Dose Rate (HDR) procedures

	2. Annual Audit to include:
	a) The compliance rate of having a WD prior to administration of a radiopharmaceutical or radiation in those cases where WD is required.
	b) The content of the written directive is as required.
	c) A comparison of what was administered versus what was prescribed in the WD.



	VIII. Dosimetry (Personnel Radiation Monitoring).
	1. Monitoring of occupational exposure to radiation from licensed and unlicensed radiation sources under licensee control will be supplied and require the use of individual monitoring devices by:
	a) Adults likely to receive greater than 10% of the annual limits in § 20.1201(a) [10% of annual limit is 500 mrem].
	b) Minors likely to receive, in 1 year, from radiation sources external to the body, a deep dose equivalent in excess of 0.1 rem (1 mSv), a lens dose equivalent in excess of 0.15 rem (1.5 mSv), or a shallow dose equivalent to the skin or to the extrem...
	c) Declared pregnant women likely to receive during the entire pregnancy, from radiation sources external to the body, a deep dose equivalent in excess of 0.1 rem (1 mSv); and
	d) Individuals entering a high or very high radiation area.

	2. All individuals who are likely to receive greater than 5 rem skin dose (10% of skin dose limit) from handling radioactive material will be issued, and are required to wear, a film, TLD, or OSL extremity dosimeter.
	3. Prior exposure history will be requested from the most recent employer, when applicable.
	4. Staff shall report any lost, damaged, or accidentally exposed badges to the Radiation Safety Officer.
	5. Employees and contractors (including physicians) must wear a dosimeter when performing procedures that involve ionizing radiation unless they have documentation to verify that they are not likely to receive greater than 10% of the annual dose limits.
	6. In the event that your dosimeter is lost or temporarily displaced you may participate in a procedure involving ionizing radiation but you must report your lost dosimeter and/or lack of dosimeter use to Radiation Safety. The form for this report is ...
	7. Failure to wear your assigned radiation dosimeter will result in the following disciplinary actions:
	a) Consistent neglect in wearing your dosimeter, as indicated by an unusually low reported exposure relative to your workload, will result in the loss of privileges to work with ionizing radiation. For more information, please see policy Radiation Bad...


	IX. Procedures for Radiopharmaceuticals and Sealed Sources
	A. Rules for Safe Use of Radiopharmaceuticals
	1. Wear laboratory coats or other protective clothing at all times in areas where radioactive material is used.
	2. Wear disposable gloves at all times while handling radioactive materials.
	3. Monitor your hands for contamination in a low-background area with a survey meter either after each procedure or before leaving the area.
	4. Use syringe shields for routine preparation of multi-dose vials and administration of radiopharmaceuticals to patients, except in those circumstances in which their use is contraindicated (e.g., recessed veins, infants). In these exceptional cases,...
	5. Do not eat, drink, smoke, or apply cosmetics in any area where radioactive material is stored or used.
	6. Do not store food, drink, or personal effects in areas where radioactive material is stored or used.
	7. Wear personnel monitoring devices at all times while in areas where radioactive materials are used or stored. These devices should be worn as prescribed by the RSO. When not being worn to monitor occupational exposures, personnel monitoring devices...
	8. Wear a finger exposure monitor during the elution of generators; during the preparation, assay, and injection of radiopharmaceuticals.
	9. Dispose of radioactive waste only in designated, labeled, and properly shielded receptacles.
	10. Never pipette by mouth.
	11. Wipe test by-product storage, preparation, and administration areas weekly for contamination. If necessary, decontaminate or secure the area for decay.
	12. With a radiation detection survey meter, survey the generator storage (if applicable), kit preparation, injection areas and trash daily for contamination. If necessary, decontaminate or secure the area for decay, as appropriate.
	13. Confine radioactive solutions in shielded containers that are clearly labeled. Radiopharmaceutical multi-dose diagnostic vials and therapy vials should be labeled with the isotope, the amount of the compound, and the date and time of receipt or pr...
	14. Each syringe and vial that contains unsealed byproduct material must be labeled to identify the radioactive drug. Each syringe shield and vial shield must also be labeled unless the label on the syringe or vial is visible when shielded.
	15. Assay each patient dosage in the dose calibrator before administering it. Do not use a dosage if it is more than 20 percent off from the prescribed dosage, except for prescribed dosages of less than 1 mCi. When measuring the dosage, you need not c...
	16. Always keep flood sources, syringes, waste, and other radioactive material(s) in shielded containers.

	B. Radiation Surveys.
	1. Surveys will be performed at the end of each day of use for all radiopharmaceutical elution, preparation, assay and administration areas (except patient rooms should be surveyed at the end of the therapy instead of on the day of administration) whe...
	2. All areas where radiopharmaceuticals are eluted, prepared, assayed and administered will be surveyed weekly for ambient radiation exposure rates and for removable contamination.
	3. All radiopharmaceutical use, storage and waste storage areas will be surveyed weekly for ambient radiation exposure rates and for removable contamination.
	4. All sealed source and brachytherapy source storage areas will be surveyed quarterly for ambient radiation exposure rates.
	5. Surveys for ambient exposure rates will be performed with a radiation detection survey instrument able to detect at least 0.05 mR/hour.
	6. Surveys for removable contamination will consist of a series of wipes which will be assayed using a procedure sufficiently sensitive to detect 2000 dpm (200 dpm for isotopes of iodine).
	7. Survey results greater than the trigger levels (Table R.1 from NUREG 1556 vol9, rev2) will result in decontamination or shielding procedures necessary to reduce the exposure or contamination levels to less than the trigger levels on repeat surveys.
	8. A record shall be kept of all survey results. The record will include:
	a) Location, date, and type of equipment used;
	b) Initials of the person conducting the survey;
	c) Drawing of the area surveyed;
	d) Trigger levels keyed to the location on the drawing;
	e) Measured dose rates in mR/hr or contamination levels in dpm/100 cm2, as appropriate;
	f) Corrective actions taken in case of contamination or excessive exposure rates and reduced contamination levels after corrective action.

	9. The RSO will be notified immediately if the trigger levels are exceeded.

	C. Procedure for Receiving and Opening Radioactive Packages
	1. Packages must be delivered directly to NM or Radiation Therapy and not left in Receiving Department.
	2. For all packages containing radioactive materials licensed per 10 CFR 35, the following procedure will be performed.
	a) Put on gloves to prevent hand contamination
	b) Visually inspect the package for any sign of damage (e.g., wet or crushed).  If damage is noted, stop the procedure and notify the Radiation Safety Officer (RSO).
	c) Measure the exposure rate at the package surface.  The surface exposure rate should not exceed 0.5, 50 and 200 mR/hr for “White I”, “Yellow II” and “Yellow III” packages, respectively.  If it is higher than expected, stop and notify the RSO. The Tr...
	d) Determine the removable contamination level on the exterior of the package. Wipe an area of 300 cm2 with an absorbent material. The contamination cannot exceed or 173.443:
	(1) 240 dpm/cm2 for beta and gamma emitters.
	(2) Contamination (in dpm) = cpm / (300 cm2 x efficiency)
	(3) Use the measured efficiency or 0.10 if unknown.

	e) Open the package with the following precautionary steps:
	(1) Remove the packing slip.
	(2) Open the outer package following the supplier’s instructions, if provided.
	(3) Open the inner package and verify that the contents agree with the packing slip.
	(4) Check the integrity of the final source container.  Look for broken seals or vials, loss of liquids, condensation, or discoloration of the packing material.

	f) If there is any reason to suspect contamination, wipe the external surface of the final source container and remove the wipe sample to a low-background area.  Assay the wipe sample to determine if there is any removable radioactivity.  (It is requi...
	g) Check the user request to ensure that the material received is the material that was ordered.
	h) Monitor the packing material and the empty packages for contamination with a radiation detection survey meter before discarding.
	(1) If contaminated, treat this material as radioactive waste.
	(2) If not contaminated, remove or obliterate the radiation labels before discarding in normal trash.

	i) Make a record of the receipt.  The receipt survey records must be kept on file for three years.  The record of receipt (i.e. bill of lading, radiopharmaceutical incoming labels) must be kept as long as the licensee retains possession of the materia...

	3. The monitoring required by paragraph (2) shall be performed as soon as practical after receipt of the package, but not later than 3 hours after the package is received at the licensee’s facility if it is received during normal working hours, or not...

	D. Survey Instrument Calibration
	1. General Requirements
	a) Survey instruments, for example GM survey meters, ionization chambers and NaI(Tl) scintillator probes, are required for performing various surveys (see Radiation Surveys). NUREG-1556, Volume 9, Section 8.17, states that the “instruments should be a...

	2. Calibrating Survey Instruments
	a) Survey meters used for quantitative measurements will be calibrated on an annual basis using the services provided by calibration laboratories, a survey instrument vendor or a consultant.
	b) An alternative method to perform calibration of our own survey instruments, may be used, as discussed by Pat Zanzonico in a 2008 Journal of Nuclear Medicine review article. Further information is available in NUREG-1556, Volume 9, Section 8.17 and ...


	E. Waste Disposal
	1. The purpose of this procedure is to assure that all radioactive waste is disposed of within the guidelines of the Nuclear Regulatory Commission and State rules and standards.
	2. Radioactive Waste will include the following items: -radiopharmaceutical vials, syringes, needles, tubing, connectors, pipettes, and any other items that may be contaminated.
	3. Radioactive waste storage and disposal must include the following documentation:
	a) Date item or container was placed in storage
	b) Date of the disposal, the survey instrument used, the background radiation level, the radiation level measured at the surface of each waste container, and the name of the individual who performed the survey.

	4. Sharps containers will be used to collect the radioactive waste.  Large items that cannot be placed into a Sharp’s container will be placed into a doubled lined plastic (biohazard for human byproducts) bag.
	5. When the Sharp’s container is filled to the recommended limit (biohazard bags are full), the container (bag) will be closed securely.  Each container will be labeled with a “radioactive materials” tag, which will have survey date, type of isotope, ...
	6. All containers will be placed into a holding Pb (lead) lined box in the Waste Storage room.  Report all abnormal/hazardous material to the RSO and Senior Nuclear Medicine Technologist.
	7. All byproduct material with a physical half-life of less than or equal to 120 days can be disposed in the normal trash following decay-in-storage if:
	a) Survey at the surface demonstrates that its radioactivity cannot be distinguished from the background radiation level when monitored with an appropriate radiation detection survey meter set on its most sensitive scale and with no interposed shieldi...
	b) All radiation labels, except for radiation labels on materials that are within containers and that will be managed as biomedical are removed or obliterated.

	8. Storage and disposal records of all radioactive waste will be maintained for 3 years following disposal.

	F. Spill Procedures
	1. Contamination control is the responsibility of every individual using radioactive material.  Proper preparation based on its physical state, drip pans, splash guards, backed absorbent paper and similar inexpensive provisions greatly reduce the need...
	2. Minor Contamination Events
	a) Minor contamination events are those events typically identified through routine surveys that involve removable contamination levels greater than the action limit, but less than ten times the action limit.
	b) Minor contamination events can be easily decontaminated without the need for strict adherence to a step-by-step procedure.
	c) Minor contamination events require judgment on the part of the individuals responding to determine the scope and extent of the contamination and to assess their ability to respond effectively.
	d) In order to prevent the spread of contamination, coworkers should be notified if decontamination of the area will be delayed.
	e) Notification of the RSO is not required.

	3. Spilled activity that exceeds the values listed in this table should be considered a Major Spill (NUREG 1556 vol 9 rev 2 & draft rev 3).
	* any spill of isotopes that are primarily alpha emitters should be major
	4. The Radiation Safety Office should be notified as soon as possible whenever a spill (major or minor) occurs.   Meanwhile, the primary considerations are:
	a) Prevent spread of contamination.  If liquid spill, use absorbent material to prevent flow and seal cracks in floor, workbench, etc. Use decontamination solution (e.g. radiac wash) and wipe the contaminated area with absorbent material.  If airborne...
	b) Post radiation warning signs and allow no one to enter contaminated area unaware.
	c) Decontaminate personnel using the following steps:
	(1) Surface contamination - Persons splashed with active solutions should wash immediately with ample quantities of water.  A mild soap should be used for a "surgical scrub" with light brushing.  If the body contamination after this scrubbing remains ...
	(2) Internal contamination (ingestion) - Any radioactive material swallowed should be evaluated immediately by the Radiation Safety Officer and a physician knowledgeable in radiation safety, e.g., a nuclear medicine physician.

	d) The Radiation Safety Office must be notified and may render assistance in decontamination.  All personnel affected will be monitored and shall follow the recommendations regarding decontamination.

	5. A complete history of the spill and subsequent remedial or protective measures must be submitted to the Radiation Safety Office via a Spill Report (Appendix B).


	1 mCi
	Lu-177
	10 mCi
	In-111
	100 mCi
	F-18
	*
	Ra-223
	1 mCi
	Lu-177
	10 mCi
	Ga-67
	10 mCi
	Y-90
	1 mCi
	P-32
	10 mCi
	I-123
	100 mCi
	Tc-99m
	1 mCi
	I-125
	100 mCi
	Tl-201
	1 mCi
	I-131
	X. Personnel Protection
	A. Radiation Safety Guidelines Regarding Personnel Monitoring. RSO-19-101-All
	B. Radiation Safety Guidelines for Fetal Protection

	XI. Training
	A. Annual General In-service to QMC Staff.
	B. Initial Training for New Employees working with radiation may include the following as applicable
	1. Review Dosimetry Requirements as listed in section VII.
	2. Review policies for procedures that require a Written Directive
	3. Review Personnel Protection policies listed in section IX.
	4. A training checklist will be used to document initial radiation safety training. The checklist must be signed by the employee and approved by the RSO.

	C. Specific Instructions
	1. Nursing
	a) Initial and annual radiation safety instruction will be provided to personnel caring for patients who cannot be released under § 35.75. The instruction will be commensurate with the nurse’s duties and include (§ 35.310):
	(1) Patient or human research subject control;
	(2) Visitor control, including—
	(a) Visitation to hospitalized individuals will be limited in an effort to maintain the public dose to < 100 mrem (§ 20.1301)
	(b) In special cases, the dose to the public may exceed 100 mrem, but must be < 500 mrem. The Authorized User must determine that the visit is appropriate;

	(3) Contamination control;
	(4) Waste control; and
	(5) Notification of the Radiation Safety Officer, or his or her designee, and an authorized user if the patient or the human research subject has a medical emergency or dies.


	2. Nuclear Medicine
	a) Initial and annual radiation safety instruction will be provided and cover the training requirements in 10 CFR 19.12, 20 and 35.

	3. Radiation Therapy
	a) Emergency procedures for High Dose Rate brachytherapy
	b) Radiation Safety for brachytherapy






