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ATT 7.1
Training and Experience for Individual Users

All new employees will receive general radiation safety training during the new employees’ orientation and
will be given a handout which contains general radiation safety information.

Personnel who work with or in the vicimty of radioactive material will be instructed
1. By the.. supervisor before assuming duties with. or in the vicinity of radiation

2. By their supervisor or the Radiation Safety Officer or his designee whenever there is a significant
change in duties. regulations, or the terms of the license.

Instruciion for individuals will include the following subjects:

1. Applicable regulations and license conditions.

2. Areas where radiation 1s used cr stored.
3. Potential hazards associated with radiation in each area where the employees will work
4. Appropriate radiation safety procedures.

5. Hospital's in-house work rules

6. Each individual's obligation to report unsafe conditions 1o the Radiation Safets Off cer
7. Appropriate response to emergencies or unsafe conditions.

8. Worker's right to be informed of occupational radiation exposure and bioassay results

9. Location where notices. copies of pertinent regulatons. and copies of pertinent licenses and license
conditions are available, as required by 10 CFR Pant 19

Personnel classified as radiation workers tradiology and nuclear medicine staff) will receive an annual
refresher course which wiil reemphasize the ininal traiming given and cover any changes in the license. .
State law or the general philosophy regarding rudiation safety

Ancillary personnel who work with or in the vicimty of radioactive material will recene peniodic refresher
training which re-stresses those areas of radiation protection which are peruinent. This training mav be
incorporated into ongoing departmental or hospital wide safety training programs were appropriate
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ATT 9.2
Procedure for Calibrating Survey Instruments

All survey instruments will be calibrated annually or following repair by the Radiation Safety Office at
VCU according to the procedures on file with the NRC under license # 45-00048-17 issued to Virginia
Commonwealth University, or by an outside contractor who follow s the model procedures published in
Appendix B of Regulatory Guide 10.88. Revision 2.

S Apnl 17 v
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ATT 9.3
Procedure for Calibrating Dose Calibrator

Procedure
1. Test for the following at the indicated frequency and for the suggested tolerance:
a. Constancy at least once each day prior to assay of patient dosages ( + 10 percent).
b. Linearity at installation and at least quarterly thereafter ( + 10 percent).

c. Geometry dependence at installation ( + 10 percent)

d. Accuracy at installation and at least annually thereafter ( + 10 percent).
2. After repair, relocation or adjustment, repeat the above tests as appropriate.

3. Constancy means reproducibility in measuring a constant souice over a long period of time.
Assay at least one relatively long-lived source such as Cs-137. Co-60. Ba-1 13, Co-57. or Ra-226
using a reproducible geometry each day before using the calibrator. Consider the use of two or
more sources with different photon energies and activities. Use the following procedure:

a. Assay the reference source(s) using a frequently used setting «..¢ . Tc-99m may be the most
frequently used setting).

b. Measure background at the same setting. and subtract or confirm the proper operation of the
automatic background subtract circuit if it is used.

c. Weekly, using one of the sources. repeat the above procedure for all commonly used
radioisotope settings. Log the results.

d. The toleiunce for each recorded measurement at which the individual performing the test will
automatically notify the chief technician and Radiation Safety Officer of suspected malfunction
of the calibrator will be + 10%. These action levels should be written in the log book.

e. If the value does not agree. within + 10%, the dose calibrator must be repaired or replaced.

4. Inspect the instrument on a quarterly basis to ascertain that the measurement chamber liner is in
place and that the instrument is zeroed according to the manufacturer’s instructions

5. Linearity means that the calibrator is able to indicate the correct activity over the range of use of
that calibrator. This test is done using a vial or syringe of activity which is at least as large as the
highest dosage that will be administered to a patient. in a unit dosage svringe. or as a therapeutic
radiopharmaceutical (whichever 1s largest)

Decay Method

a. Assay the Tc-99m syringe or vial in the dose calibrator. and subtract background to obtain
the net activity in millicune. Record the date. ime to the nearest minute, and net activity.
This first assay should be done in the morning at. for example, 8am

b Repeat the assay at about noon, and again at about 4 P.m  Record the time of the assay.
Continue on subsequent davs until the assaved actnviey 18 less than 30 microcurie For
dose calibrators on which you select a range with a switch. select the range vou would

c.  Convert the time and date information vou recorded 7o hours clapsed since the first assay

Apnl 17, 1996
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d. Plot or calculate the predicud activity versus the measured Icuvity using a reading near
a millicurie value frequently used for pauent doses for a \artng point.

e. If an error greater than + 10% is noted between the predicted and measured activities. the
dose calibrator should be repaired or adjusted  If this cannot be done, it will be necessary
to make a correction table or graph that will allow you o convert from activity indicated
by the dose calibrator to "true activity."

6. Geometry independence means that the indicated activity does not change with volume or
configuration. This test should be done using a syringe that is normally used for injections.
Licensees who use generators and radiopharmaceutical kits should also do the test using a vial
similar in size, shape. and construction to the radiopharmaceutical kit vials normally used. The
following test assumes injections are done with 3-cc plastic syringes and that radiopharmaceutical
kits are made in 30-cc glass vials. If you do not use these, change the procedure so that your
syringes and vials are tested throughout the range of volumes commonly used.

a. Ina small beaker or vial, mix 2 cc of a solution of Tc-99m with an activity concentration
between 1 and 10 mCi/m!. Set out a second small beaker or vial with nonr.dioactive
saline. You may also use tap water.

b. Draw 0.5 cc of the Tc-99m solution into the syrninge and assay it. Record the volume and
millicurie indicated on the Dose Calibrator Geometry and Accuracy Form.

¢. Remove the syringe from the calibrator. draw an additional 0.5 cc of nonradioactive saline
or tap water, and assay again. Record the volume and millicurie indicated.

d. Repeat the process until you }iave assayed a 2.0-¢cc volume.

e. Select as a standard the volume closest to that normally used for injections. For all the
other volumes, divide the standard millicurie by the millicurie indicated for each volume.
The quotient is a volume correction factor. Alternatively. you may graph the data and
draw horizontal 10 percent error lines above and below the chosen “standard volume.”

f.If any correction factors are greater than 1.1 or less than 0.9, or if any data points lie
outside the 10 percent error lines. it will be hecessary to make a correction table or graph
that will allow you to convert from “indicated activity” to “true activity.” If this is
necessary. be sure to label the table or graph “syringe geometry dependence”. and note
the date of the test and the model number and serial number of the calibrator.

g To test the geometry dependence for a 30-cc glass vial, draw 1.0 cc of the Tc-99m solution
into a syringe and then inject it into the vial Assay the vial. Record the volume and
millicurie indicated.

h. Remove the vial from the calibrator and. using a clean syringe, inject 2.0 cc of
nonradioactive saline or t.p water. and assay agamn  Record the volume and millicurie
indicated.

I. Repeat the process until you have assayed a 19 O-c¢ volume  The entire process must be
completed within 10 minutes.

J Select as a standard the volume closest to that normally used for .mixing
radiopharmaceutical kits.  For all the other volumes. di ide the standard millicurie by the
millicurie indicated for each volume. The quotient is 4 volume correcuon factor
Alternatively. you may graph the data and draw horizonal {0 percent error hines above
and below the chosen “standard volume -

4pnl 17, 199
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k. If any correction factors are greater than 1.1 or less than 0.9 or if any data points lie
outside the 10 percent error lines, it will be necessary to make a correction table or graph
that will allow you to convert from “indicated ToUvity” to “true activity.”™ If this is
necessary, be sure to label the table or graph "vial geometry dependence'” and note the
date of the test and the model number and serial number of the calibrator.

7. Accuracy means that, for a given calibrated reference source. the indicated millicurie value is
equal to the millicurie value determined by the National Bureau of Standards (NBS) or by the
supplier who has compared that source 10 a source that was calibrated by the NBS. Cenified
sources are available from the NBS and from many radioisotope suppliers. The activity of at least
one reference source should be within the range of activities normally assayed. At least two
sources with different principal photon energies (such as Co-57, Ba-133, and Cs-137) should be
used. The regulations require that, if a Ra-226 source is used. it must be at least 10 microcurie,
if any other source is used, it must be at least 50 microcurie.

a. Assay a calibrated reference source at the appropriate setting (i.e., use the Co-57 setting
to assay Co-57), and then remove the source and measure background. Subtract
background from the indicated activity to obtain the net activity.  Record this
measurement. Repeat for a total of three determinations.

b. Average the three determinations. The average value should be within 5 percent of the
certified activity of the reference source, mathematically corrected for decay.

¢. Repeat the procedure for other calibrated reference sources.
If the average value exceeds + 10%, the dose calibrator qust be repaired or replaced.

€. At the time of the test the source used for daily constancy will be assayed on all commonly
used setting and the results recorded.

8 The RSO will review and sign the records of all geometry. linearity, and accuracy tests.

4ol 17 Joon
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ATT 9.4
Personnel External Exposure Monitoring Program

Prograin

to

The Radiation Safety Officer or his/her designee. will promptly review all exposure reports to look
for workers or groups of workers whose exposure is unexpectedly high or low

Individuals who are occupationally exposed to radiation on a regular basis and who are likely to
receive in excess of 10% of the annual occupational limit will be issued a whole body monitor that
will be processed by a contract service on either a monthly or a quarterly” basis. The
determination for monitoring will be made by the Radiation Safety Officer.

Individuals who handle radioactive material on a regular basis and who are likely to receive in
excess of 10% of the annual occupational limit to the extremities will be issued a film or TLD
finger monitor that will be processed by a contract service on either a monthly or a quarterly basis.

All technologist working in radiology or nuclear medicine will be considered radiation workers and
likely to receive in excess of 10% of the annual occupational limits and are therefore required to
be monitored in accordance with items 2. and 3. above.

Individuals who are occupationally exposed to radiation on an occasional basis, such as nurses
caring for patients, will be issued a whole body monitor when caring for those patients if the
exposure is likely to exceed 10% of the individual's annual occupational limit.

Other individuals who are exposed to radiation on an occasional basis such as secretarial personnel
who work in the vicinity of nuclear medicine but do not work with pauents. and nurses who
occasionally care for patients who have received diagnostic dosages. will not normally be issued
exposure monitors.

Any individual receiving occupational radiation exposure as a result of employment by any other
person during the current calendar year must advise the RSO in writing of that exposure and
provide in writing a quarterly summary of their exposure. Annually, they must also provide a copy
of the NRC 5 form from each person providing personnel monitoring

* All quarterly monutors will be of the TLD type

Aprl 1T ke
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ATT 9.6.1
Facilities Description

CHIPPENHAM MEDICAL CENTER

tJ

to

‘ad

The Nuclear Medicine facilities are in hospital’s north tower. on the fourth floor  The unit has (4)
camera rooms, | dexa BMC bone densitometer. hot lab. a dark room. computer tech area. reception,
offices, and a break room. (See diagram).

All radioactive materials will be received in the hot lab  After hour deliveries will be placed in the hot
lab by the radiopharmacy personnel. All radioactive doses will be drawn in the hot lab. The doses
received by the department come in shielded containers

Fixed shielding in the department consists of 3/16" lead-lined walls of the hot lab along with similar
shielding in the storage cabinet within the hot lab. This cabinet is used for storage of sealed sources.
radioactive waste. and some doses. Large lead boxes are used in the hot lab to ensure waste being held
will not expose personnel to levels over those set in 10 CFR 20 Daily and weekly surveyvs are done
to ensure compliance. An L-shield is used on the counter top in the hot lab for handling of doses prior
to calibration and patient injection.

An outside Hot Trash storage is used for decay and storage of low level radioactive wastes, located
inside the mechanical quadrangle of the first floor of the medical center (see diagram). This is an open
area of mechanical equipment and acc. s restricted  The waste s held in large jobsite chests within
the fenced area. The chests are weather resistant and are padlocked. The two inside area immediately
adjacent (o the fenced n area are both mechanical spaces with imited access.  All waste placed in the
chest are sealed in plastic bags providing a secondary barrier from moisture. The sheer size and
weight of the chest ensure that the unit itself will not be stolen. The majority of the waste stored in
the chest is low level and presents minimal risks to the general public. Using the definitions in Part
20 for "Radiation Area” and "Restricted Areas” the fenced in area 1s labeled as a restricted area and
the chests are labelled as containing radicactive waste materials

The stress department is located on the 4th floor. north tower, next to the elevators. See attached
diagram.

See additional Radiation Safety procedures located in Radiation Satety Notebook for turther detailed
policies and procedures.

NSTON-W

The Nuclear Medicine facilities are located on the first floor of the mam hospital - The umit has (3)
camera rooms. hot lab. a dark room. and an office. , See duagram).

All radioactive materials will be received in the hot lab Afier hour dehveries will be placed in the hot
lab by the radiopharmacy personnel. All radioactive doses wil] be drawn in the hot lab. The doses
recerved by the department come in shielded containers

Fixed shielding in the department consists of 3 16" lead-lined walls ot the hot tab along with sinmilar
shielding in the storage cabinet within the hot lab This cabipet 1o used tor storage of sealed sources.

radioactive waste. and some doses Large lead be es are uaed oo b o LN CINGTC W AN eins held
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will not expose personnel to levels over those set in 10 CFR 20, D:ly and weekly survevs are done
to ensure compliance. An L-shield is used on the counter top in the hot lab for handling of doses prior
to calibration and patient injection.

4. An outside Hot Trash storage area is used for decay and storage of low level radioactive wastes
adjacent to our administration building (see antached “iagram). The waste is held in large jobsite chests
within the fenced area. The chests are weather resistant and are padlocked. All waste placed in the
chest are sealed in plastic bags providing a secondary barrier from moisture  The sheer size and
weight of the chests ensure that the unit itself will not be stolen. The majority of the waste stored in
the chest is low level and presents minimal risks to the general public. Using the definitions in Pan
20 for "Radiation Area” and "Restricted Area” to post the area. the fenced in area is labeled as a
restricted area and the chests are labelled as containing radioactive waste materials.

5. The stress department is located on the second floor in the Special Procedures Department. Sce
attached diagram.

6. See additional Radiaticn Safety procedures located in Radation Safety Notebook for further detailed
policies and procedures.
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CHIPPENHAM MEDICAL CENTER
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"HIPPENHAM MEDICAL CENTER
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Cardiac Stress Area




Chippenham and Johnston Willis Hospiial Paue
Materials License 45-15249-01

Chippenhman Medical Center
Decay-in-Storage Area
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Johnston Willis Hospital
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"Johnston Willis Hospital
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ATT 10.1
RADIATION SAFETY COMMITTEE

Charge. The Committee is charged with identify ing radration safety proolems; initiating, recommending.,
or provide corrective actions; and verifying the implementation of corrective actions The Radiation Safety
Commuttee 1s hereby delegated the authority to meet this charge

The commitree shall:

1. Review recommendations on ways to maintamn individual and collective doses gs Jow gs reasonably
achievable (ALARA).

to

Review, on the basis of safety and with regard to the traiming and expenence standards in Subpart
J of 10CFR35. and approve or disapprove any idividual who is to be hsted as an authorized user.
an authorized nuclear pharmacist. the Radiation Safety Officer. or a Teletherapy Physicist before
submitting a license application or request for amendment or renewal, or

Review. pursuant to § 35 13 (bi 1) through (bx4). on the basis of the board certificauon, the
license, or the permit identifying and individual . and approve or disapprove an, individual prior
to allowing that individu. ' to work as an authorized user or authericed nuclear pharmacist

'sd

Review on the basis of safety. and approve with tue advice and consent of the Radiation Satety
Officer and the management representative. or disapprove minor changes 1n radiation safen
procedures that are not potentially important 1o satety and are permitted under Sec. 35 3] of
10CFR3S,

4 Review quarterly, with the assistance of the Radiation Safety Officer. a summan of the
occupanonal radiation dose records of all personnel working with radioactive material or a
radiation producing device.

5. T .view quarterly, with the assistance of the Radiation Safety Officer mcidents m olving
radioactive matenal or a radiation producing devices with respect to cau: - subseguent actions
taken. and

6 Review annually. with the assistance of the Rad wmion Safety Officer. the o .non safen program
to ensure comphance wuh the NRC repulations, the institutions Heensecsy and the goals of the
ALARA Program

Administrative Informati

I Membership must consist of at least three mdividuals and must melude an authonized user of cach
tvpe of use permutted by the license. tiie Radwation Satety Otficer. a representatine of the aursing
service, and a representative of management who is nerther an authorized user nor the Radution
Satety Officer  Other members mav be included as the licensee deems approprate

2 The Commuttee must meet at least guarterly

W

To establish 4 quorum and to conduct business. at least one half of the Committee s membership
must be present. including the Radiation Satets O ey and the PRANATCINCND ~ representaty ¢
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4. The minutes of each Radiation Satety Comimnitiec meeting must include

(I)  The datc 0. the meeting;

(i) Members present;

(1) Members absent;

(iv) Summary of deliberations and discussions:

(v} Recommended actions and the numerical results of all ballots: and
(vi) ALARA program reviews desciibed in § 3520 (¢)

5. The committee must promptly provide each member with a copy of the meeting minutes. and retain
one copy for the duration of the licer«~
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ATT 10.3
Procedure for Leak-Testing Sealed Sources

I. Make a list of all sources to be tested. This should include at least the isotope. the activity on a
specified date, and the physical form.

[ 2]

If you will be testing high-activity sources. set out a survey meter. preferably with a speaker. so you
€an monitor your exposure rate.

3. Prepare a separate wipe sample for each source. A cotton swab. injection prep pad. filter paper, or
tissue paper is suitable. Number each wipe so you will know for which source it is o be uscd.
Samples should be taken as follows:

a. For small sealed sources, it is easiest to wipe the entire a.cessible surface area. Pay particular
attention 1o seams and joints. However. do not wipe the port of beta applicators.

b. For larger sealed sources and devices (survey meter calibrator. bone mineral analyzer source). take
the wipe near the radiation port and on the activating mechanism.

c. For teletherapy machines, take the wipe with the source in the off position. Wipe the area near
the shutter mechanism. taking care to touch neither field light and mirror nor cross hairs. Alsn
wipe the primary an.! secondary collimators and trimmers.

d. If you are testing radium or iodine sources at the same time. you are testing NRC-heensed sources,
they should also be checked for radon leakage and volatile iodine. This can be done by
submerging the source in a vial of fine-grained charcoal or cotton for a dav. Then remove the
source and analyze the adsorbent sample as described below. A survey should be done to be sure
the sources are adequately shielded during the leak-test period.

4 The samples will be analy zed as follows:

a  Select a suitable detector that is sufficiently sensitive to detect 0.005 microcurie. For beta sources,
a proportional flow counter, liquid scintillation counter. or thin-end-window GM survey meter may
be appropriate. For gamma sources. a crystal with a rate meter or scaler or 3 GM survev m ter
may be appropriate. Dose calibrators used in nuclear medicine are not sufficiently sensitive

b.  Assay a check source that has the same isotope as the sealed source and whose actn 1y s certified
by the supplier. If one is not available. it will be Necessary o use a certified check source with
a different isotope that has a siiilar spectrum in order to estimate the detection efficiency of the
analyzer used to assay the wipe samples

¢. Assay the wipe sample. It must be in the same geometry relative to the detector as was the
certified check source.

d  Calculate the estinvated activity in microcurie on the wipe sample
¢.  Continue same analysis procedure for all wipe samples.

- if the wipe sample a:uvity 1s 0.005 microcurie or greater. notity the RSO The source must be
withdrawn from use to be repaired or discarded  If 1 15 a source distributed under an NRC or
Agreement State heense, the NRC must be notified

g Record the wipe sample results on the list of sources. and sign and date the hst
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A"
Rules for Safe Use of . ...pharmaceuticals

in Nuclear Medicine

I. Wear laboratory coats or other protective clothing at all times in areas where radioactive materials

are used
2. Wear disposable gloves at all times while handhing radioactive materials.
3. Either after each procedure or before leaving the area. monitor your hands and clothing for

contamination in a low-background area with a crystal probe or camera.

4. Use syringe shields for routine preparation of patient dosages and administration 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 matenal is stored or used
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 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 clution of generators: during the preparation, assav. and
injection of radiopharmaceuticals; and when holding patients during procedures.

9 Dispose of radioactive waste only in designated. labeled. and properly shielded receptacles
100 Never pipette by mouth

1l Wipe-test byproduct material storage, preparation, and administration areas weekly for contamination.
If necessary. decontaminate or secure the area for decay.

12. With a low-range GM survey meter, survey the generator storage. kit preparation, and injection are:.s
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
multidose diagnostic vials and therapy vials should be labeled with the 1sotope. the name 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. total volume remaining. the measured acuvity of each patient dosage. and any other
appropriate information.  Syringes and unit dosages should be labeled with the radiopharmaceutical
name or abbreviation, type of study. or patient’s name and idenutication number

I4. Assay each patent dosage in the dose calibrator before administering 1t Do not use a dosage if 1y
more than 10 percent off from the prescribed dosage. except for prescriptions of less than 10
microcurie. Check the patient's name and idenuficaton number and the prescnbed radionuchde,
chemical form. and dosage before administering.

I5. Always keep flood sources. syringes. waste. and other radicactive material in shielded Containers

16 Use a cart. wheelchair, or shielded carrier box t¢ move flood sources. syrmges, waste, and other
radioactive material
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ATT 10.5
Emergency Procedures

Minor Spills of Liquids and Solids

Notify persons in the area that a spill has occurred

Prevent the spread of contamination by covering the spill with absorbent paper.

Clean up the spill using disposable gloves and absorbens paper. Carefully fold the absorbent paper with the clean

side out and place in a plastic bag for transfer to a radioactive waste conainer. Also put contaminated gloves

and any other contaminated disposable material in the bag.

4. Survey the area with a GM survey meter. Check the area around the sptll. Also (heck vour hands. clothing,
and shoes for contamination.

5. Report the incident to the Radiation Safety Officer.

6.  The Chief Techaologist will supervise the cleanup of the spi.l and will complete a Radioactive Spill Report and

a final survey of the area.

“ tJd

Major Spills of Liquids and Solids

1. Clea"the area. Notify all persons not involved in the spill to vacate the room.

Prcvent the spread of contamination by covering the spill with absorbent paper, but do not attempt to clean i

up. To prevent the spread of contamination, limit the movement of all personne! who may be contaminated.

3. Shield the source if possible. This should be done only 1f 1t can be done without further contamination or a
significant increase in radiation exposure.

4. Close the room and lock or otherwise secure the area to prevent entrv.

Noufy the Radiation Safety Officer. The RSO will be responsible to supervise clean-up.

6. Decontaminate personnel by removing contaminated clothing and flushing contaminated skin with lukewarm
water and then washing with mild soap. If contamination remains., induce perspiration by covering the area with
plasuc. Then wash the affected area again to .emove any contamination that was released by the perspiration.

to

ht

Relative Hazards of Common Nuclides

Spills above these mullcune levels are considered major, helow are minor

Raasonuclide Millicuries Radionuclide Millicuries

pP-22 16 T¢ 9m 1tn)
Cr S| 100 In 111 in
Co-5~ (¢ ]] [P 10
Co-SR 10 128 1

Fe S9 Hi [IRY 1

Co-60) 1 Yh-169 0
(ia 67 10 Hg 197 1oy
Se 78 14 Au 19% !
Sr-RS 16 T1 201 1]

Surface Contamination Levels 1dpm 100 ¢m’)

P-32, Co-58, Fe-59, (0-60. Se-75, Sr-8S. In- Cr-51, Co-57, Ga-67, Tc-99m,
Area UL, B-123, 1-125, 14131, Yb-169. Au-198 Hg-197, T-204
Unrestricted & Pervonal Clothing NI T 2 )
Restricted 2 20060
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ATT 10.6
Procedure for Ordering and Receiving
Radioactive Material

Procedure

. All orders for radioactive materials will be placed by either the nuclear medicine technologist or
the radiation oncology dosimetrist. All deliveries ot radioactive material will be made 10 Nuclear
Medicine or Radiation Oncology. Nuclear Medicine or Radiation Oncology will ensure that the
requested materials and quantities are authorized by the Iicense and that possession himits are not
exceeded.

]

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

a. For routinely used materials-

(1) Written records that identify the isotope. chemical form. activity, and supplier will be
made.

(2) The above records will be checked by the nuclear medicine technologist to confirm that
material received was ordered through proper channels.

b. For occasionally used materials (e g therapeutic dosages for Nuclear Medicine)-

(1) The authorized user who will perform the procedure will :nake a written request that
indicates the isotope. compound. activity, and supplier.

(2) The physician’s written request will be checked by the technologist to confirm that the
material received is what was ordered by the radiopharmacy technologist

3. For deliveries during normal working hours carriers will be directed to deliver radwactive
packages directly to Nuclear Medicine or Radiation Oncology.

4. Delivenies are not encouraged during off-duty hours, however. deliveries which do arrive during
off-duty hours are directed to security Security has been instructed to take the package to either
nuclear medicine and to place 1t 1n the hot lab. or to radiation oncology and to prace 1t in the
treatment planning room  Security has been instructed in the safe receipt of the packages and what
action to take if the package 1s damaged
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ATT. 10.7
Procedure for Safely Opening Packages C ontaining
Radioactive Material
Procedure

I The following procedure will be used for all radioactive packages received Jisplaying a
Radioactive White 1. Yellow Il or Yellow 111 labels which are less than Type A quantities (see
listing below)

a. Put on gloves to prevent hand contamination

b. Visu. ily inspect the package for any sign of damage (e.g . wet or crushed). If damage 18
noted. stop the procedure and notify the Radiation Safety Officer (RSO)

¢. wipe the external surface of the Package (not required for gases) If there is contamination
> 2.200 dpm/100 cm’. stop and immediately notfy the Radiation Safety Officer.

d. Open the package with the following precautionary steps:

(1 k- move 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
liquid. condensation, or discoloration of the packing material.

(5) If anything is other than expected. stop and notify the RSO

e If there 1s 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 to
determine if there is any removable radioactivity by using the GM survey meter  If
contamination is found:

(1) Notify the RSO.

() Take precautions against potenual spread of contamination
f Check the user request t ensure that the material received 18 the matenal that was ordered
g Monutor the packing matenal and the empty packages for contamimanon b otore Jiscarding
(hyI* contaminated. treat this material as radioactive w aste
(2) If not contaminated. remove or obliterate the radiation labels before discarding in -
house trash.
(31 If contaminated. go back to e of this section
h Make a record of the receipt
2 The following procedure will be used for all radioactive packages recened displaving

Radioactive White I. Yellow I or Yellow 1 labels which are equal to or greater than Tyvpe A
quantities (see listung below)

April 17, 199%
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a. Follow all of the steps delineated in 1. with the additional requirement added to step ¢.
Monitor the exposure ievels at 3' from the package and at the surface of the package. If the
exposure rate exceeds 10 mR/hr at 3 teet. or 200 mR'hr at the surface. or there is significant
contamination. immediately r ufy the Radiation Sctety Officer.

Listing of Type A Quantities

it nuchde 15 ot histed. reter 1o 10 CFR 71 &)

Nuclide Activity in Curies
—_—
133 Ba 10
57 Co )
60 Co 7

51Cr 600
137 Cs 10
59 Fe 10
67 Ga 100
153 Gd 100

1231 50
125 1 70
1291 2
1311 10
111 In 25
113m In 60)
190 Ir 10
192 Ir 10
99 Mo 20
P 30
226 Ra 008
186 Re 20
188 Re 10
222 Rn 2
97 Ru S0
103 Ru 25
'0S Ru 20
106 Ru B
153 Sm 20
8 Sy 10
X) Sr 04
99m Te¢ 106
01T 10X)
133 Xe 1O

Anel 1T Te
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ATT 10.8
Procedure for a Unit Dosage Record System
for Nuclear Medicine
Procedure

For each unit dosage received from a suppher, make a record of the:

I.  Radionuchde.

tJ

Chemuical form ar its abhreviation or trade name.
3. Date of receipt.

4 Acuvity in millicurie or microcurie as recorded on the unit dosage or packing slip and its
associated time

5. Suppler.

6 Lot number or control number if assigned

7 Date of administration or disposal

8 If administered

Tume of Jdmunistraton,

Prescribed dosage

Measured activity in millicurie or microcurie.

Patient name. and.
Patient identification number tf one has been assigned,

o Qc T

9 If discarded. the method of disposal. and

10 Inmals of the person who made the record
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Procedure

For each multidose vial that you receive fromn a supplier or that you prepare. make a record of the:

1.

ATT 109
Procedure for a Multidose Vial Record System |

Radionuclide.

Chemical form or its abbreviatuon or trade name.

Date of receipt or preparation

Date and time of initial activity assay and acuvity :n millicurie and volume
Supplier or kit manufacturer.

If administered.

Date and time dosage was d. wn.

Prescribed dosage.

Calculated volume that is needed for the prescribed dosage

Measured activity in millicurie.
Patient name and identification number 1f one has been assigned

e

If discarded. the method ot disposal and date. and

Initials of the individual who made the record

Aprl 17 1w
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ATT 10.10

Procedure for Measuring and Recording
Molybdenum Concentration

Procedure

For each generator elution, make a record of the
1. Date the generator was received.
2 Date and time of elution
3. Mcasured Mo-99 activaty in microcurie

4. Product of the measured Mo-99 activity and the correction factor noted by the mlybdenum
breakthrough pig manufacturer

5. Measured Tc-99m activiy in millicurie

6 Ratio of the total Mo-99 microcuries per millicurie of T¢-99m and check-mark that the ratio 1s
less than 0.07 microcuries of Mo-99 per millicurie of Tc-99m. If the level exceeds this amount,

stop and notify the RSO

7 Initials of the person who made the record
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ATT 10.11
Procedure for Inventory of Implant Sources

L. Allimplant sources will be stored in the locked storage area provided in the physics area  Long lived
sources will be stored in the locked safe. Short-lived sources will be store in their shipping container.

N~

A list of individuals allowed to handle implant sources will be maintained in the log book used to
record the use of these sources. All individuals on the list will initial beside thetr name.

3. A map of the storage drawer showing the activity and location of each long-hved source will be
mainained in the source log book and on the front of the L-shield located in the storage area. When
short-lived source are stored in the storage area, their location will be noted on the inventory sheet.

4. Each ume sources are removed. a record of the number of sources and activity will be entered in the
source log book along with the patients room number or name. and the time and date they were
removed from storage: initial the record.

5. Each time sources are returned to storage. an immediate count of the sources must be made. A record
of the number of sources and activity. and the time and date they were returned to storage should be
entered in the source log book on the apprrnriate line ( verify the patients name or room number):
initial the record.

6. If at any time you perceive there is a discrepancy in the record and the number of sources in use and
in storage. notify the RSO.

g B e N T T - ! ”W’r‘ |, R gﬁmb " A
April 17. 1996
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ATT 10.12
Procedure For Area Surveys
I. Area Surveys

a.  All..adiological elution, preparation. and administration areas. will be surveyed at the end of
each day of use with a low-range survey meter. If diagnostic administrations are occastonally
made in patients’ rooms and special care is taken to remove all paraphernaha. those rooms need
not be surveyed.

b. In laboratory areas where only small quantities of gamma-emitting radioactive material are
processed (less than 200 microcurie at a time), surveys will be performed monthly for

removable contamination.

c. All radiopharmaceutical use, storage and waste storage areas will be surveyed weekly with a
low-range survey meter for exposure levels and by swipe for removable cor.tamination.

d.  If any unexpectedly high or low levels are found. the RSO will be notified immediately .

¢ The swipe sample assay procedure should be sutficiently sensitive to detect the presence of
2000 dpm per swipe of removable contamination.

2 Records
a A record will be kept of exposure rate and contamination survey results Included will be-
I The date. area surveyed and equipment used.
2)  The name or initials of the person who made the survey.

3) A diagram of the areas surveyed and contamination and exposure rate action levels as
established by the RSO.

4) Measured exposure rates in mR/hr or contamination levels in dpm per swipe (100 ¢cm?),
as appropriate.

5)  Acilons taken in the case of excessive exposure rates or contamination and follow-up
survey information

3 Acuon Levels

a. Radiation Dose Rates: a general action level of 5 mR/hr is set for all restricted and 0.5 mR/hr
for all non-restricted areas. Specific action levels may be lower than these values if the RSO
Jeems it appropriate

b v Lnat vels: unrestricted and restricted areas will be limited to the levels
set in the following table  More restrictive levels may be set at the discretir e RSO
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ACTION LEVELS
Surface Contamination
(dpm/100 cm*)

P-32, Co-58, Fe-59, Co-60, Se-
75, Sr-85, In-111, 1-123, I-125, Cr-51, Co-57, Ga-67,

I-131, Yb-169, Au-198 Tc-99m, Hg-197, Ti-201
Area

{"restricted, 200 2.000
Personal Clothing

Restricted 2.000 20,000
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ATT 10.14
Procedures for Radiation Safety During Therapeutic
Use of Radiopharmaceuticals

1. The patient’s room will be as far away from the nursing station and heavy traffic hallways as 1s
consistent with good medical care. It will be a private room with private sanitary facilities and
should be without carpet.

tJ

Prepare the room for the procedure as follows:

a. Cover. with loak-proof absorbent paper. large surfaces (the bed, chairs, and the floor around
the toilet), and with plastic wrap, small items (telephone. door knobs. bed remote control.
television control, and nurse call cord) that are likely to be contaminated.

b.  Prepare separate containers for linen. disposable waste, and non-disposable contaminated
items. Place a single large reclosable plastic bag in each box, or supply several small plastic
bags.

c. Determine whether urine will be collected or release into the sanitary sewage system. If
urine is to be collected. prepare collection containers.

(1) Containers should be unbreakable and closable.

(2) If there is no need for assay or volumetric determination and urine will be decayed in
storage, add to each container an absorbent such as vermiculite

(3) To avoid room contamination in the case of a spill, place containers in a box or deep
tray that has been lined with a plastic bag and absorbent paper or vermiculite.

(4) Supply a few half-value layers of shielding for each container. (For I-131. one half-
value layer is approximately 3 mm of lead.)

(5) Supply a wide-mouth anti-splash funnel.

d. Stock additional disposable gloves, absorbent paper. and radoactive waste labels in the room
for use as necessary by nursing and nuclear medicine personnel.

3. Order disposable table service for the duration of the patient’s stay. Inform the Housekeeping
Office that personnel should stay out of the room until otherwise notitied.

4. If applicable, supply the nurses with film badges. TLDs. or pocket 1omizatuon chambers (see ATT
9.4. Personnel Exposure)

5. Brief the nurses on radiation safety precautions  Use the attached form, "Nursing Instructions for
Patients Treated With lodine-131." Allow time for questions and answers during the brieting
Leave a written copy of the radiation safety precautions in the patient’s chart or at e nurses’
station.

6. Briet the patient on radiation safety procedures for the dosage administration. v isitor control, urine
collection, radioactive waste. and other items as apphcable

~J

Only those persons needed for medical. salefn g purposes should be present duriny the
administration.

PN
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ATT 10.13
Air Concentration Control

All aerosol studies will be done using a shielded delr-ery system which collects spent aerosols i a shielded
trap. Only single use traps will be used and no aerosol will be vented to the room or the outside air After
any procedure in which the patient is uncooperative or there is suspected contamination. the technologist
will monttor themselves to ensure they are not contaminared
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8. Following administration of the dosage, measure the exposure rate at the mouth, along e
esophagus, and at the stomach to ensure that the dosage reached the stomach and didn’t adhere 10
the tissue in the mouth. Then measure the exposure rate in mR/hr at bedside, at | meter from
bedside, and in the surrounding hallways and rooms (limit in unrestricted areas is 2 mrem:hr).
Record this and any other necessary information on the nursing instructions form and patient
history form. Post the room with a "Caution Radioactive Materials" sign.

If the exposure rate in any of the surrounding areas approaches 2 mR/hr the following should be
done:

a. The estimated exposure to personnel and patients in the area must be considered. The
occupancy of the area and the expected duration of the therapy can be used to estimate the
dose. Since the patient will excrete a significant amount of the radionuclide in the first 8 to
12 hours, this may be considered in the estimate. The following limits must be met:

(1) The dose to any individual present in the area during a period of 1 year must be less
than 100 mrems.

(2) The estimated dose to any individual over the of period one year must all sources
including other therapies and x-ray sources.

b. If the estimated exposure to any individual exceeds this limit the RSO must be immediately
notified any corrective action must be taken.

c. A survey must be made early the next day to verify that any dose reduction due to excretion
has been accurately accounted for. If the radiation level exceeds the estimated level the RSO
must be immediately notified and corrective action taken.

d.  Records of all estimated doses, including the parameters used and the results of all surveys
must be recorded on the patient history form.

9 Measure exposure and mark a visitors' "safe line” on the floor with tape as far from the patient
as possible but a least at a location of 2 mrem/hr or less.

10. For patients treated with 30 mCi or more of I-131. within 3 day of the administration, measure the
thyroid burden of all personnel who helped prepare or administer the dose. Also, if a substantial
contamination problem is identified in the patients room. consider a thyroid burden assay for
patient care personnel within 3 days of the administration. Make a record of the worker's name,
amount of [-131 activity in a thyroid phantom in microcuries and associated counts per minute. the
counts per minute from the worker's thyroid. the calculated thyroid burden. and date.

1. As the therapy proceeds. pick up waste for transfer to a decay-in-storage or decontamination area.
12. Do not release any patient until the exposure rate from the patient is less than S mR hr at | nieter.
Measure this exposure rate with an 1onization-type survey meter at a distance of | meter from the

umbilicus while the patient is standing or. if the patient is not ambulatory, 1 meter from the
bedside with the patient supine.

A DT L e
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13. Before using the room for general occupancy. 1t must be decontaminated and released to the
Admitting Office.

a Remove all absorbent paper, and place it in the appropriate container.
b. Transfer all containers to a decay-in-storage or decontamination area
C. Use a low-range GM survey meter and swipes to check for room contamination. Clean

contaminated areas until removable contamination is less than 200 dpm/100 ¢cm- If the
contamunation is fixed, exposure rates will be less than | mR/hr with the GM detector in
contact with the contaminated surface. All swipes should be counted using a Nal detector.

d. If a significant contamination problem 1s found. either the nuclear medicine staff or
housekeeping under the supervision of the nuclear medicine staff. clean the room using
1solation procedures. The room should then be resurveyed.

e Call the Housekeeping Office to remove the cleaning restriction and call the Admitting
Office to return the room to the vacant list.
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ATT 10.14

NURSING CARE FOR PATIENTS RECEIVING RADIOACTIVE IODINE

1. Nurses may spend whatever time is necessary near the patient for ordinary nursing care unless
special restrictions have been established. During the first 24 hours. private duty nurses remaining
in the patient’s room should stay about two meters (6 feet) away from the bed except during actual
nursing procedures. Call the Nuclear Medicine Division with any questions about the care of the
patient.

ta

Personnel under 18 years of age shall not care for patients having iodine therapy .

3. Nursing personnel and attendants who are pregnant or planning to become pregnant shall not care
for patients undergoing I-131 therapy.

4. The patient should remain in his rrom at all times. If emergency diagnostic procedures are
required (e.g.. X-rays. blood work, ekg, etc.), or if the patient requires emergency surgery or
should die, the Radiation 3afety Officer should be notified

5 Visitors are allowed only with the approval of the Radiation Satety Officer.

6. All personnel shall wear disposable glov2s when entering the patient’s room. The gloves should
be disposed of in the trash can provided by the Radiation Safety Officer or his designee.

7. Nursing personnel should use disposable items when possible. These items may be disposed of
when their use is no longer needed (e.g.. plastic dishes. plastic bedpans, etc.). These items should
be placed in the dusignated waste container. The Radiation Safety Officer will arrange for the
proper disposal of the contents of the container.

8. Plastic dishes and utensils should be used and then discarded in special trash cans provided by the
Radiation Safety Officer.

9. Plastic mattress covers and plastic pillow covers must be utilized 1o protect mattress and pillow
tfrom becoming contaminated.

10. The Radiation Safety Officer - - his designee will put protecuve plastic wrap on items 1 the
patient’s rcom that are used most often by the patient. This is to protect thesc items from
becoming contarinated. Such items may be the toilet seat. flush handle. telephene. call buton,
etc.  Protective leak-proof absorbent paper may also be placed on the floor in areas where
contamination may be a problem.

11 All linen, trash and other items ir. the room shall be held for monitoring by the Radiation Safety
Officer or his designee.

12, Surgical dressings should be changed only as directed by the physician - Such dressings should not
be discarded but should be collected in plastic bags and left in the room to be monitored by the
Radiation Safety Officer or his designee. Handle these dressings only with tongs or tweezers.
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13 If urine from lodin -131 patients is collected. a special container will be provided by the Nuclear
Medicine Division. The patient should be encouraged to collect his own urine in the container.
If the patient is bedridden, a separate urinal or bed pan should be provided. If the nurse helps to
collect the excreta, disposable gloves should be worn. Afterwards, hands should be washed with
the gloves on and again after the gloves are removed. The gloves should be placed in the
designated waste container provided by the Radiation Safety Officer.

14. A separate bed pan or toilet shall be kept for the patient to use until discharged. It should be
washed thoroughly with soap and hot water. with gloves being worn during this procedure. After
the patient’s discharge, the bed pan or toilet should be monitored by the Radiation Safety Officer
or his designee before being returned (o use.

15. All vomitus from a patient receiving an oral administration of lodine-131 must he kept in the
patient’s room for disposal by the Radiation Safety Officer ! ces need not be routinely saved,
unless ordered on the chart.

16. If the patient received the dose intravenously and subsequently vomits. no special precautions are
necessary.

17. Vomiting within 24 hours after oral administration, urinary incontinence. or excessive perspiration
within the first 48 hours may result in serious contamination of linen =ven of the floor. In
addition, precautions must be taken to see that no urine or vomitus is spi: . from the containers.
If such a situation arises. the RADIATION SAFETY OFFICER or NUCLEAR MEDICINE
SHOULD BE NOTIFIED.

18. Excessive sputumn should be collected in waterproot containers and disposed of in the sanitary
sewer system

19. If a nurse, attendant, cr anyone else knows or suspects that his or her skin or clothing. including
shoes, is contaminated. notity the Radiation Safety Officer immediately. This person should
remain in an area adjacent to the patient’s room and should not walk about the hospital  If the
hands become contaminated. wash them immediately with soap and water.

20. There must be a written approval by the Radiation Safety Officer or his designee for a patient to
be discharged from the hospital. (Indicated on patient’s chart).

21. After the patient has been discharged. housekeeping shall not be allowed to clear the room untl
the Radianon Safety Officer or his designee monitors for contamination. At this time.
housekeeping may clear the room under the Radition Safety Officer s supervision.

22 The room shall not be cleared for further use until cleared by the Radiation Safety Officer or his
designee
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ATT 10.15
Procedures for Radiation Safety During Implant Therapy
1. The patient’s room will be as far away from the nursing station and heavy traffic hallways as 15

consistent with good medical care. It will be a private room unless the dose rate at one meter from
the implant meets the requiremenrs in paragraph 20.105¢b) of 10 CFR Part 20.

[ 39]

It indicated by RSO. supply the nurses with film badges. TLDs. or pocket ionization chambers.

3. Brief the nurses on radiation safety precautions. Use the form, "Nursing Instructions. Therapeutic
Use of Sealed Sources™. Allow time for questions and answers during the briefing.

4. Brief the patient on radiation safety procedures for confinement to bed. visitor control. anu other
items as applicable consistent with good medical care.

5. Only those persons needed for medical. safety. or training purposes should be present during the
implant procedure.

6. If applicable, mark a visttors’ “safe line” on the floor with tape as far from the patient as possit e

7. Following the implant, measure the exposL  ate in mR/hr at bedside. at 1 meter from bedside.
at the visitors’ "safe line.” and in the surrounding hallways and rooms (the last rates must conform
to requirements in paragraph 20 105(b». Record this and any other necessary information n the
monitoring record.

8. Do not release any patient who has received a temporary implant from the hospital until both a
radiation survey of the patient and a count of implant sources confirm that all sources have been
removed from the patient and are accounted for. Perform this check immediately after the removal
of the sources. Keep a record confirming the source count and radiation survey in the monuoring
record. For low activity seeds (less than 1 millicurie). use an individual seed to check the survey
meter tu be sure it will easily detect a seed that has not been removed or has been lost.

9. Do not release any patient who has received a permanent implant trom th. hospital unul the
exposure rate from the patient is less than 5 mR/hr at | meter  Measure this exposure rate with
an tonization-type survey meter at a distance of | meter from the umbilicus with the patient
standing.
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ATT 10.15b
Nursing Care Instructions
PATIENTS RECEIVING INTERSTITIAL RADIATION THERAPY

1. If needles, capsules. radioactive seeds or ribbons become loose r rall out. do not try to replace
them. Cail Radiation Oncology (see next page). If a source falls out do not handle it directly  use
forceps provided to transfer to a lead container provided for this purpose  Noufy Radiation
Oncology (see next page).

.'w)

Each patient receiving interstitial treatrment 1s to be assigned to either room 300 or 354 The patient
should not be allowed outside the assigned space during the course of the treatment

3. Signs will be placed on the door and the front of the patient’s chart: this signs may be taken off
only when the implant is removed.

4 When issued. film badges should be worn by nursing personnel caring tor the patient most
frequently.

5. Time spent near the patient should be limited to the amount necessary for adequate nursing care
Always maintain the farthest practical distance from the patient duning nursing care. Any special
restrictions will be noted in the patient's chart. Private duty nurses remaiming in the patient’s room
will be instructed by the doctor as to the distance to maintain when not performing any actual
nursing procedures.

6. Surgical dressings and bandages shouid be changed only as directed by the radiation oncologist
or the physician designated by him or her.

7. Visitors are not allowed.
Adult visitors are allowed for 20 minutes per da: as long as they shall sit or stand at the
designated location.

8 Penineal care 1s not given during the radiation treatment of this area but the perineal pad may be
vhanged when necessary If the pad s changed. be wure the radivactive sources or source
containers are not disturbed or loosened  Bag the sorled pad and place 1tn the trash conteer
tor monutoring before disposal ‘

9 Dunng mtracaviary therapy of the perineal area. once =ach shitt oo inspection should be made
ot the perineal area to ensure that the applicator 1s stll in plice una that ne sources have been
dislodged  If there appears to be a problem contact radiation oncology see helow )

10 Panients undergoing intracavitary therapy of the perineal area are 4ilowed to use bedpans The
excreta should be checked for dislodged sources and the peninedl ures should be oxammed o
ensure that the applicator 1s sull in place.

11 Instruments and contatners used in handling radivactive sources do ot Pecome radn o o These
special insiruments are used only to simphfy handling and *o moinon suifable dine oo
the hands and the sources  They also simphify the hund o oo
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No special precautions are needed 101 SpUtUm. urine, voinitus. teces, dishies™ instruments . utensils

or bedding.

Hold all dirty linen. towels. \leepwear, ete for inspection by the Radiation Oncology

The room must be monitored by Radiation Oncology betore 1t can be r2cane 1o other use
The patient shouid not be discharged without notitying Radiation Oncologs

Pregnant personnel are prohibited from working with this patient  This includes nousekeeping.,
dietary. nursing, lab, or other personnel.

A portable shield is used at the bedside to provide protection duning nursing care  Stav behind this
shield as much as possible

*FOOD TRAYS DO NOT NEED TO BE HELD IF THE PATIENT IS RECEIVING
INTRACAVITARY TREATMENT OF THE PERINEAL AREA

- CALL PROCEDURES -
Working Hours

Radation Oncology 2164
After Hours
Mike Caisse 748 9866

Beeper (Digiah I23-RTT0 62K
Dr Belgrad 739-3434
Page PBX
Dr Zarkoob 745-3450
Paye PBX
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ATT 11.1
Radioactive Waste Disposal Procedures
All radioactive materials with a physical half-life of les< than 65 davs will be held for decay-in-storage
before being disposed of in the ordinary trash  The following procedures v 1l be adhered to
] Hold all byproduct matenal for a minimum of ten half-lives
2 Monitor . at the surface of the container. with no interposed shieldmg. at the ume
ot disposal. o Letermine that its radioactiv.'v cannot be distinguished from background
radiation .o s Tis will be done with a radiation detection survey meter set on the most
sensitive sca’

Remove or obliterate all radiation labels

'»d

4 Separate and monitor all generator columns individually with all raduation shielding removed
to ensure that it has decayed to background radiation levels

'h

Make a record of the above steps including imual date placed nto storage. radionuchdes,
general description of the materials, date of disposal. survey meter used. background
reading. measured dose rate. ulumate dispositn and the imtials of the individual performing
the survey

Except tor disposal by decay. as indicated above. all other radioactive waste materials will he
transferred to a bunal site or returned to the manufacture. All appropriate packaging requirements will
be met and a copy of the consignment sheet from the transfer agent will be kept as a record
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Program for Maintaining Radiation Exposure to Occupational Workers and
Member of the General Public As Low As Reasonably Achievable (ALARA)

1 Management Commitment

a.  We, the management of this facility ~re commutted to the program described herein tor keeping
individual and collective doses as low as is reasonably achievable (ALARA) In accord with this
commitment, we hereby describe an administrative organization for radiation safety and will
develop the necessary written policy. procedures. and instructions to foster the ALARA concept
within our institution.  The organization will include the kadiation Safety Commuttee (RSC) an
the Radiation Safety Officer (RSO)

b We will perform a formal annual review of the radiation safety program. including ALARA
considerations.  This will include -eviews of operating procedures and past dose records,
inspections, etc.. and consultations with the radiation safety staff or outside -onsultants

¢ Modifications 1o operating and maintenance procedures and to equipment and facilittes will be
made if they will reduce exposures unless the cost. in our Judgment, 1s considered to be
unjusufied. We will be able to demonstrate, if necessary . that 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.

d  In addition to maintaining doses to individuals as far below the limits as is reasonably achievable.
the sum >f the doses 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
sigmificantly increasing the sum of radiation doses received by all involved individuals.

2. Radianon 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 measures to maintain exposure
ALARA.

(2)  When considenng 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 jusufy their procedures and that individual and
collective doses will be ALARA

b Delegation of Authority
(1y  The RSC will delegate authority to the RSC for enforcement of the AlLARA concept.

(2} The RSC will support the RSO when 1t is necessary for the RSO to assert avthority  If the
RSC does overrule the RSO, 1t will record the basis for its action in the minutes of the
quarterly meeting.

¢.  Review of ALARA Program

(1) The RSC will encourage all users to review current procedures and dev new
procedures as appropria‘e to implement the ALARA concept.

(2)  The RSC will perform a quarterly review of uccupational radiation exposure with pa.  _ular
attention to instances in which the investigational levels in Table | are exceeded The
principal purpose of this review 1s to assess trends 1n occupational exposure as an index
of the ALARA program quahity and to decide if action is warranted  hen investigational
levels are exceeded
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(3)

The RSC will evaluate our institution’s overal' =fforts for L.dintaining exposures ALARA
on an annual basis. This review will inclu.’ “onts of the RSO. authorized users. and
workers as well a, those of management.

Table 1

Investigational Levels
(mrem per calendar quarter)

equivalent to any individual organ or tissue
other than the lens of the eye.

Area of Body Level 1 Level II
Total effective dose equivalent. general. 125 375
Total effective dose equivalent . for physicians 125 900
involved in angiography or cardiology .
Shallow-dose equivalent; to skin or to any 1.250 3.750
extremity.
Eye dose equivalent 375 1.125
Deep-dose equivalent and committed dose 1.250 3750

3. Radiation Safety Officer
2 Annual, Semi-Annual and Quarterly Review

(n

(3)

(4)

Annual review of the radiation safety program. The RSO will perform an annual review
of the radiation safety program for adherence to ALARA concepts. Reviews of specific
methods of use may be conducted on a more frequent basis.

Quarterly review of occupational exposures. The RSO will review at least quarterly the
external radiation exposures of authorized users and workers to determine that their

exposures are ALARA in accordance with the provisions of Section 6 of this program and
will report to the RSC

Semi-annual review of records of radiation level surveys. The RSO will review
radiation levels in unrestnicted and restricted areas 1o determine that they were at ALARA
levels during the previous two quarters and will report to the RSC.

Annual review of doses to members of the general public. The RSO will review the
releases of both gaseous and liquid radioactive materials to determine that doses to
members of the general public are ALARA in accordance with the provisions of Section
7 of this program and will report to the RSC.

b Education Responsibilities for ALARA Program

1)

The RSO will schedule briefings and educational sessions to inform worker's and - hIoH
supervisors of ALARA program efforts.

The RSO will ensure that authorized users. workers. and auxiliary pers.-nie! who mayv be
exposed to radiation will be instructed in the ALARA philosophy in< informed that
management, the RSC. and the RSO are commutted o implementing the Al ARA concept
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c.  Cooperative Efforts for Development of ALARA Procedures

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

(1)  The RSO will be in close contact with all users in order to develop ALARA procedures
for working with radioactive materials.

(2)  The RSO will receive and evaluate the suggestions of individual worke.-s for improving
health physics practices and will encourage the use of those procedures.

d.  Reviewing Instances of Deviation from Good ALARA Practices

The RSO will ensure investigation of all known instances of deviation from good ALARA
practces and, if possible, will determine the causes. When the cause 1s known. the RSO will
require changes in the program to maintain exposures ALARA.

4. Authorized Users
a.  New Methods of Use Involving Potential Radiation Exposures

(1) The authorized user will consult with, and receive the approval of, the RSO and/or RSC
‘uning the planning stage before using radioactive materials for a new method of use.

(2)  The authorized user will evaluate all methods of use before using radioactive matenals to
ensure that exposures will be kept ALARA. This may be enhanced by using trial runs.

b. Authorized User’s Responsibility to Supervised Individuals

(1) The authorized user will explain the ALARA concept and the need to maintain exposures
ALARA 10 all supervised individuals.

(2} The authonzed user will ensure that supervised individuals who are subject to occupanional
radiation exposure are trained and educated in good health physics practices and In
maintaining expusures ALARA.

5. Individuals Who Receive Occupational Radiation Exposure

a.  Workers will be instructed in the ALARA concept and its relationship to work proced.res and
work conditions.

b.  Workers will know what recourses are available if they feel that ALARA 1s not being promoted
on the job.

6. Establishment of Investigational Levels in Order to Monitor Individual Occupational External
Radiaunon Exposures

This institution hereby establishes investigational levels for occupational external radiation dose which.
when exceeded, will initiate review or investigation by the RSC and/or the RSO. The v estigational
levels that we have adopted are listed in Table 1. These lev.ls apply to the 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 persornel monitoring
not less than once in any calendar quarter as required by & 20.2106 of 10 CFR Part 20 The
following actions will be taken at the investigational leve's as stated in Table |

a  Personnel duse less than Investigational Level |

Except when deemed appropriate by the RSO. no further action will be taken 'n those cases

where an individual's dose s less than Table | .aices Sor the Ins estizatonal Lzl
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b.  Personnel dose equal to or greater than Investigational Level [ but less than Investugational Level
I

The RSO will review the dose of each individual whose quarterly dose equals or exceeds
Investigational Level 1 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
Investigational Level I1. no action related specifically 1o the exposure is required unless deemed
appropriate by the Committee. The Commuttce will, however. review each such dose in
companson with those of others performing similar tasks as an index of ALARA program quality
and will record the review in the Committee minutes.

c.  Personnel dose equal to or greater than Investigational Level 1]

The RSO will investigate in a timely manner the causes of all personnel doses equaling or
exceeding Investigational Level I 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 wiil
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 minutes.

d. Reestablishment of Investigational Level Il to a level above that listed in Table |

In cases where a worker's or a group of workers® doses need to exceed Investigational Level II.
a new, higher Investigational Level Il may be established on the basis that it is consistent with
good ALARA practices for that individual or group. Jusuification for a new Investigational Level
II will be documented.

The RSC will review the justification for and will approve all revisions of Investuigational Level
II. In such cases, when the exposure equals or exceeds the newly established Investigational
Level I1. those actions listed in paragraph 6.c above will be followed.

7. Thus institution hereby establishes investigational levels for radiation dose to members of the general
from releases of gaseous or liquid radioactive materials which. when exceeded. will initiate review
or investigation by the RSC and/or the RSO. The investigational levels that we have adopted are 20%
of the values listed in Appendix B, Table 2, Columns 1 and 2. to §§ 20.1001-20.2401 These levels
apply to all members of the general public who may be exposed as a result of the release of
radioactive materials from this facility

8 Signature of Certifying Official
I hereby centify that this institution has implemented the ALARA Program set forth above.

\{\\M@LM\

\Sig ture

Manlyn¥avenner
Name (print or tvpe)

CEQ
Title




Purpose:

CHIPPENHAM MEDICAL CENTER
JOHNSTON-WILLIS HOSPITAL

QUALITY MANAGEMENT PROGRAM - RADIONUCLIDE THERAPY

The following program has been established to ensure that the radionuclide therapy procedures carned out at these
facilities are of the highest quality and in compliance with Title 10, Code of Federal Reguiations, Part 35.32 (10

CFR 35.32).

Policy:

Prior to administration, a written directive must be prepared, dated, and signed by an authorized user for

Definitions:

Any brachytherapy radiation dose,

Any administration of quantities greater than 30 microcunes of either sodium iodine 1-125 or 1-131;

Any therapeutic administration of a radiopharmaceutical, other than sodium wodine 1-125 or i-131.

Misadministration means the administration of:

1.

3.

4

A radiopharmaceutical dosage greater than 30 microcuries of either sodium iodine 1-125 or 1-131:

Involving the wrong patient or wrong pharmaceutical, or

When both the administered dosage ditfers from the prescribed dosage by more ttan 20
percent of the prescribed dosage and the difference between the administered dosage and
prescribed dosage exceed 30 microcuries.

A therapeutic radiopharmaceutical dosage. other than sodium iodine I-125 or -131:

Involving the wrong patient, wrong radiopharmaceutical, or wrong route of administration;
or

When the administered dosage differs from the prescribed dosage by more than 20 percent
of the prescribed dosage.

A brachytherapy radiation dose:

involving the wrong patient, wrong radioisotope, or wrong treatment site (excluding, for
permanent impiants, seeds that were impianted in the correct site but migrated outside the
treatment site);

Involving a seaied source that is leak.ng;

When, for a temporary implant, one or mors sealed sources are not removed upon
completion of the procedure; or

When the calculated administered dose ditfers from the prescribed dose ty more than 20
percent of the prescribed dose.

A diagnostic radiooharmaceutical dosage, other than quantities greater thar 30 microcuries of
either sodium iodine 1-125 or I-131, both.
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involving the wrong patient, wrong radiopharmaceutical, wrong route of administration, or
when the administered dosage differs from the prescribed dosage; and;

- When the dose to the patient exceeds 5 rems effective dose equi-alent or SO rems dose
equivalent to any individual organ.

Prescribed dosage means the quantity of radiopharmaceutical activity as documented:
1. in a written directive; or

2. Either in the diagnostic clinical procedures manual or in any appropriate record in accorgance with
the directions of the authorized user for diagnostic procedures.

Frescribed dose means:

1. For brachytherapy. either the total source strength and exposure time or the total dose, as
documented in the written directive.

Written déirective means an order in writing for a specific patient, dated and signed by the authorized user prior to
the administration of a radiopharmaceutical or radiation, containing the following information:

1. For any administration of quantities greater than 30 microcuries of either sodium iodine 1-125 or |-
131: the dosage;

2. For a therapeutic administration of a radiopharmaceutical other than sodium iodine I-125 or 1-131:
the pharmaceutical, dosage. and route of administration;

3. For ail other brachytherapy:
Prior to implantation: the radioisotope, number of sources, and source strengths; and

Atter implantation but prior to completion of the procedure’ the radioisotope. treatment
site, and total source strength, and exposure time [or, equivalently, the total dosel.

Recordable event means the administration of;

1. A radiopharmaceutical or radiation without a written directive where a written directive 1s required;

2. A radiopharmaceutical or radiation where a written directive is required without daily recording of
each administered radiopharmaceutical dosage or radiation dose in the appropriate record.

3. A radiopharmaceutical dosage greater than 30 microc uries of either sodium iodine 1-125 or 1-131
where both:

The administered dosage differs from the ~.escribed dosage by more than 10 percent of the
prescribed dosage, and

The difference between the administered dosage and prescribed dosage exceeds 15
microcuries;

4. The therapeutic radiopharmaceutical dosage, other than sodium 1odine 1-125 or I-131, where the
administered dosage differs from the prescribed dosage by more than 10 percent of the prescnbed
dosage;
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Procedures:

1.

The brachytherapy radiation dose when the caiculated administered dose differs from the
prescribed dose by more than 10 percent of the prescribed dose.

Prior to administration, a written directive must be prepared, dated, and signed by an authorized
user for:

Any brachytherapy radiation dose,

Any administration of quantities greater than 30 microcuries of either sodium iodine I-125
or I-131; or

- Any therapeutic administration of a radiopharmaceutical, other than sodium iodine 1-125 or
-131.

If. because of patient’s condition, a delay in order to provide a written revision to an existing
written directive would jeopardize the patient's heaith, an oral revision to an existing written
directive will be acceptable, provided that the oral revision is documented immediately in the
patient’s record and revised written directive is signed by the authorized user within 48 hours of
the oral revision.

Also, a written revision to an existing written directive may be made for any diagnostic or
therapeutic procedure provided that the revision is dated and signed by an authorized user prior to
the administration of the radiopharmaceutical dosage.

It, because of the emergent nature of the patient’s condition, a delay in order to provide a written
directive would jeopardize the patient’'s health, an oral directive will be acceptable, provided that
the information contained in the oral directive is documented immediately in the patient’s record
and a written directive is prepared within 24 hours of the oral directive.

Prior to each administration, the patient’s identity must be verified as the individual named in the
written directive by more than one method. This may be done by asking the patient’'s name and
confirming it, and by at least one of the following methods; comparison with corresponding
information in the patient’s record: birth date, address, social security number, or signature;
comparison with the name on the Patient’s 1D bracelet or hospital ID ca:d, the name on the
patient’s medical insurance card, or a photograph taken of the patient’s face for ID purposes.

The final plans of treatment and related calculations for brachytherapy must be reviewed by the
authorized user or a qualified person under the supervision of the authorized user to ensure that
they are in accordance with the respective written directive.

Computer-generated dose caiculations will be checked by examining the computer printout to verify
that the correct data for the patient were used in the c>'culation including thr position applicator or
sealed sources, the number of sources, total source strength, or source loading sequence.

Prior to each administration, it shall be verified that the administration is in accordance with the
written ditective.




Quality Management Program
January 10, 1996

Page 4

In the case of radiopharmaceutical, the radiopharmaceutical, dosage, and route cf administration
should be confirmed by the person administering the radiopharmaceutical. The dosage should be
measured in the dose calibrator and the result compared with the prescribed dosage in the written
directive.

In the case of brachytherapy dose, the authorized user or qualified person under the supervision of
the authorized user shall verify that the radioisotope, number of sources, source strength(s) to be
used are in agreement with the written directive and plan of treatment before implanting the
radioactive sealed sources.

For temporary brachytherapy implants, radiographs or other comparable images of fixed geometry
applicators, brachytherapy radioactive sources or nonradioactive "dummy” sources in place shall
serve as the basis for verifying the position of the sources and calculating the exposure time or
total dose. Except in the case of fixed geometry applicator, non-radioactive *dummy”® sources will
be used, whenever possible, before inserting the radicactive sources.

Al unintended deviations from a written directive must be identified and evaluated, and appropriate
actions taken, (see misadministration ard recordable events).

If at any time a worker needs guidance or is unclear as to how a written directive is 10 be carried
out, they should seek advise from the authorized user rather than continuing with a procedure.

|mmwmmmm,mwmuumaaqwﬁ.dp«mmmosummd
the authorized user, shall:

- In the case of radiopharmaceuticals, make, date, and sign or initial a written record that
documents the administered dosage in the patient’s chart or other appropriate record.

- in the case of brachytherapy, the authorized user or qualified person under the supervision
of the authorized user, maks, date, and sign or initial a written record that documents the
radionuciide, treatment site, total source strength, and exposure time (or, equivalentty, the
total dose) in the patient’s chart or other appropriate record.

An annual review of the Quality Management Program will be performed by the Radiation Safety
Officer (RSO) or his designes. The RSO or designee should not review their own w ~rk
independently. If this is not possible, they should review the program with anotr =~ person as a
team. The review should incluc - an evaluation of:

- A representative sampie of patient administrations based on 10% table of lot tolerance
percent defects in 10 CFR 32.110 (b)(8).

All recordable events, and

All misadministrations to verify compliance with all aspects of the Quality Management
Program.

For each case reviewed, the reviewer(s) should determine whether the administered
radionuclide dosage was in accordance with the written directive.

It during the review, any previously unidentified misadministrations or recordable
events are discovered, the representative sample of patients will be expanded to the
5% '~vel. If an additional unidentified misadministrations or recordable events are
discovered, all cases shall be reviewed.
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- A representative -ample of patient administrations based on the table of lot
tolerance percent defects in 10 CFR 32.110 (b)(8),

Samgple Size

Number of Written 10% 5%

Directives

1 to 25 Al All
26 to 50 1?7 30
51 to 100 20 37
101 to 200 22 40
201 to 800 23 45

A record of each review, including the evaluations and findings of the review, will be reported to be the
Radiation Safety Committes and will be kept in an auditable form for three years. The report should
identify deviations from the written directive, the cause of each deviation, and the action(s) required to
prevent recurrence. The action(s) may include new or revised policies, new or revised procedures,
additional training, or increased supervisory review of work.

Each of these reviews wi'! be evaluated by the Radiation Safety Committee to determine the effectiveness
of the Quality Management Program and, if required, the committee will make modifications to meet the
objectives of the program.

It modifications are made to the program, a copy of the modified program must be subinitted to the
regional NRC office within 30 days.

9. Recordable events, within 30 days after the discovery of a recordable event, the Radiation Safety
Officer shall:

- Assembie the rslevant facts including the causes;
- Identify what, if any, corrective action is required to pravent recurrence: and

- Make an auditable record of the relevant facts and what corrective action, if any, was
taken.

10. Misadministration, the Radiation Safety Officer or his designee will immediately follow the steps
outlined in 10 CFR 35.33 and make all appropriate reports and notification as well as advising
administration of the incident.

11. Record Retention, each written directive, a record of each administered radiation dose and a record
of each administered radiopharmaceutical dosage shall be retained for three years after the date of
administration.

12. Acceptance Testing, will be performed before the first use of treatment planning or dose
calculating computer program for brachytherapy dose calculations.
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Effective Date of Implementation:
June 29, 1993 (CMC) October 5, 1994 JWH; Combined and Revised January 10, 1995.
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Lenna B. Deleti§, CNMT
Radiation Safety Officer
Chippenham Medical Center/Johdston-Willis Hospital



