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Radioactive- Material
,

V
.

'Any . byproduct material in ' a radiopharmaceutical and for a
diagnostic use involving measurements .of . uptake , dilution, or
excretion for which the Food and Drug ~ Administration has accepted
a " Notice.of Claimed Investigational Exemption forLa New Drug or
Approved a New Drug Application".

Any byproduct material in a diagnostic radiopharmaceutical or any
- generator or: reagent kit for preparation and' diagnostic use of a
radiopharmaceutical' containing byproduct- material for which the i

'

Food and ' Drug - Administration has accept'ed a; " Notice of Claimed
Investigational Exemption for a New Drug or Approved a' New Drug
Application".

Molybdenum-99 / technetium - 99m generator with a possession
limit of 4 Curies.

Possession limit of other radioactive material used in diagnostic
studies is classified as needed.

Any byproduct' material listed in section 31.11(a) as prepackage
kits wLth a possession limit of 3 mci each.

Xenon-133 as gas or gas in saline for blood flow studies and
pulmonary function studies with a possession limit of 800
mil 11 curies.

! Iodine-131 in the form of sodium iodide .as needed for treatment .

| -of cardiac dysfunction, and hyperthyroidism, and thyroid
'

' carcinoma.

| . Soluble phophorus-32 as needed for treatment of polycythemia
L vera, leukemia and bone metastases;

Phosphorus-32 in the form of colloidal chromic phosphate as
needed for intracavitary treatment of malignant effusions.p

Gadolinum-153 as a sealed source for analysis of human bone
L mineral content. Two-sources of Gd-157 not to exceed 1.5 curies

for use in Lunar Radiation Corporation Model DP-3 " spine
scanner."

Hydrogen-3 in any chemical form for use in in-vitro laboratory
procedures with a possession limit of 10 mci.

Carbon-14, phosphorus-32, sulfur-35, chromium-51, and iodine-125
in any chemical form for use in in-vitro laboratory procedures
with a possession limit of 3 mci each.

1
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.Seale' di sources _.for brachytherapy; including Cesium-137 ; c'obalt-
60; gold-198, iridium-192, strontium-90 and -iodine-125 ' with a R

y . possession limit of 850. mci..
,

Any by-product. material ~in.a'radiopharmaceutical for therapeutic'
-

use Efor . which the Food and Drug Administration. has: accepted a- i

"NoticeL of Claimed Investigational Exemption for a New Drug .or -
'

;; .: Approved a~New. Drug Application."
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Purposes'for which Licens'e Material will be used;
.

" Preparation and use- of-diagnostic radiopharmaceutical's for.
diagnostic. clinical procedures as deemed appropriate'by the'
physicians who are authorized users of,these materials.

Use ' of; any. by-product. material in a radiopharmaceutical' for a
therapeutic _ procedure as deemed appropriate by-the physicians who.
are' authorized users of these materials.

n - vitro studies;

Iodine-131 as sodium iodide for treatment of cardiac dysfunction, ,

hyperthyroidism.and thyroid carcinoma.

Soluble phophorus-32 for treatment of polycythemia vera, leukemia .;

'an'd bone metastases.

Phosphorus-32 as colloidal chromic phosphate for intracavitary
treatment of malignant effusions. '

Gadolinium-153 as a sealed source for the measurement of human
bone mineral content.<

Sealed sources for brachytherapy including I

:

(a) Cesium-137 as a sealed source in needles and-applicator
cells for topical; interstitial; and intracavitary treatment of
cancer;. |

(b)' Cobalt-60 as a sealed source in needles and applicator i

cells for topical, interstitial, and intracavitary treatment of !

cancer;

(c) Gold-198 as a sealed source in seeds for interstitial ,

treatment of cancer; .!

(d) Iridium-192 as seeds encased in nylon ribbon for
interstitial treatment of cancer;

(e) Strontium-90 as a sealed source in an applicator for
treatment of superficial eye conditions; and

(f) Iodine-125 as a sealed source in seeds for interstitial
treatment of cancer.

Item No. 6
November 1988
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Radiation Safety Officer.
. Authorized Users.

Thel radiation safety officer is designated' as: LouisJR.
Milavickas,_Ph.D. who was certified in June, 1988 by the American-

Board 'of Radiology in Therapeutic Radiological- -and Medical
< Nuclear Physics.

LAll individuals listed below were authorized users on the current-

L license of this hospital (license'no. 34-03362-02). -

!R. J_._Albright,.M.D.

' Robert C. Workman, M.D.
,

John P. Campbell, M.D.

Mitchel L~. Fromm, M.D.
1: .

L T. Schmidlin, M.D.

W A. Kurman, M.D. (typographical error on current license in
which his name is li'sted as-Kurnam)"

l- R.'D. Patterson, M.D.
p
i'
:

L 'Jeffrey_ Vasiloff, M.D. and_E. Retrum, M.D. should not be listed .

j as-authorized users, since these physicians no longer. maintain a l

practice at this institution.

Suio-Ling Chen, Ph.D. should be removed as an authorized user
since'Dr. Chen is no longer associated with this institution.

j Bruce A. Cross, M.D. is to be added as an authorized user for
J brachytherapy sources and for. therapeutic use of- -

radiopharmaceuticals. Dr. Cross was certified in June, 1987 by
: the American Board of Radiology in Radiation Oncology.
1
t

| Nickolas J. O'Donnell, Ph.D. is to be added as an authorized user

| for'in-vitro studies involving hydrogen-3, carbon-14, chromium-51
l and iodine-125. Dr. O'Donnell is currently listed as an
|' authorized, user on the license of Akron City Hospital (no. 34-

01932-01), Akron, Ohio.

'All in-vitro studies in the Immunology Laboratory and Calhoun
Research Laboratory will be under the supervision of individuals
listed on the license as authorized users for in-vitro studies.

|

Item No. 7
L November 1988
!
l

4

_ _ ___ - _ ___ - ___-.



. . . . . , . - .

,

2

iRadiological and Health Physics Serv ces

For more than 17. years, consultation servicesLhave been provided
to the Hospital as needed - on- a year round basis- by members of
Medical Physics Services, Inc. In the Nuclear' Medicine area at
cAkron General Medical Center support and consultation during'this
period have been provided exclusively by the following
individuals from that group:

Dale E. Starchman,:Ph.D.
Certified-Radiological Physicist (all areas), American Board

of Radiology
Certified.. Health Physicist (comprehensive), American Board

.of Health Physics ,

Wayne R. Hedrick, Ph.D.
. Certified Diagnostic Radiological and Medical Nuclear

Physicist, American Board of Radiology

David L. Hykes, M;S.
Certified Radiological Physicist (all areas)', American Board

- of Radiology

Louis R. Milavickas, Ph.D;
Certified Therapeutic Radiological. and Medical Nuclear

Physicist, American Board of Radiology

Such consultation takes the form of one full time equivalent
throughout the - year for work in radiation protection and
consultation in the various areas of radiology. In addition,
multiple comprehensive radiation physics and safety reviews of
nuclear medicine are performed each year including complete
' documentation in formal reports as required by the Joint
Commission on Accreditation of Hospitals. The above is simply an
informational item providing a description of radiation safety

,

resources available to and utilized by the Hospital at this time.-

Item No. 7
November 1988
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APPLICATION ~FOR MATERIAL' LICENSE
AKRON-GENERAL MEDICAL CENTER

"

y AKRON;10HIO-

. 8. ' Training for-individiial's working-in or frequenting restricted-'

areas.

- 8;1-- We have developed a training program for your_ review |

- that is-appended as:ATT-8;l

-8. 2- We have developed a training-program regarding the
- research laboratories-~ for your review that is appended as
ATT 8.2..y

9. Facilities and Equipment a
i

9;l ' An 1 annotated drawing of-the-nuclear medicine area and
the waste storage area are - enclosed as ATT 9;1;

- 9.2 We will.have all survey instruments calibrated byj'
- commercial-. service's which have established and implemented i.

the model procedure for . calibrating survey instruments that. |

i was published in Appendix B to Regulatory Guide' 10.8; '

L Revision 2 (or the equivalent as_ demonstrated _by their '|
having:had their. procedures approved-by the NRC); The :

survey meter calibration ~ service currently being utilized is f
Health Physics. Associates of Highland Park, Illinois.

9.3 We have developed a dose calibrator calibration
procedure for-your review that is appended as ATT 9;3.

- 9;4 We have developed an external-exposure monitoring.

program for your-review that is appended as ATT 9.4;
'9.5 'NA.

9.6 An a'nnotated drawing of . the Immunology Laboratory and
the Kenneth Calhoun Research Laboratory are enclosed as ATT
9.6.

10. Radiation Safety Program

10.1 We will issue the model Radiation Safety Committee
Charter that was published in Appendix F to Regulatory Guide ;

10.8, Revision 2. Alternates may be formally named by the
Administrator to represent the RSO and management at
meetings when the primary member is not present. We will
issue the Radiation Safety Officer Delegation of Authority

,

that is appended as ATT 10.1.

10.2 We will establish and implement the model ALARA
program that was published in Appendix G to Regulatory Guide
10.8, Revision 2.

6
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-1013: ~ We will- establish ' and' implement the model = procedure -
for leak testing sealed sources that-was published in

-

m
E , Appendix H to Regulatory Guide-10.8; Revision 2.

10.4 -We-have developed T rules- for_ the | safe use of-
radiopharmaceuticals for7 your review that are : appended . as-
ATT 10;4;

10.51 W e .- h a v e developed spill procedures - for cyour review
that.:are appended as'ATT 10.5;

We have developed a procedure' for ordering' and10.6~
receiving radioactive materials for your review-that is

_

-

. appended-as ATT 10.6

10.7;.We have-developed a package opening procedure for.your.
review that is= appended as ATT 10;7.-

10;8 We have developed a procedure for a unit dosage record
system.for-your review-that is appended as Att 10.8.
10;9 'We have developed a procedure , for a multidose vial

' record system for your review that is appended as ATT 10.9.

10.10 We will establish .and implement the-model procedure
-

for measuring and recording molybdenum concentration that
was published in' Appendix M.3 to Regulatory Guide 10.8,-

Revision 2;

10.11. We have developed a procedure for keeping an
inventory of implant sources for your review that is
appended as ATT110;11.-

10.12- We have developed area survey procedures for your
review that are-appended as ATT 10.12,

10.13.1 We have developed procedures to collect spent noble
gas in a shielded container and to check the trap effluent.
These are appended as part of ATT 10.13 for your review.

10.13.2 We will collect spent aerosol in a shielded trap
and, for reusable traps, monitor the trap effluent with an
air- contamination monitor that we will check regularly
according to the manufacturer's instructions.

10.13.3 We calculated airborne effluent concentration.
These calculations are appended for your review ao part of
ATT 10.13.

10.13.4 We have calculated spill gas clearance times.
These are appended for your review as part of ATT 10.13.

7
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10.14 We- have -. develope'd a procedure for radiation safety- |T

during._ therapeutic use. of radiopharmaceuticals :for your
review that:isEsppended-as--ATT 10;14;-

~

10.15: We ~ have. developed a procedure for radiation safety.
- for -implant - therapy.- for your review that 'is appended as ATT - ,

10;15.

10516. Safety procedures for the~ Immunology Laboratory and
,

the Calhoun Research Laboratory-are appended.as ATT_10.16.
!

-11.1. We will establish and implementE the general- guidance i
and model procedures for waste disposal that were- published -
in Appendix R.to Regulatory Guide 10.8; Revision-2.

11.2 Radioactive. waste disposal, procedures for.the
Immunology Laboratory and' the Calhoun Research Laboratory
.will' be- the same as Item 11.1. In . addition ; . - the

H incineration of low level radioa c tive - ' wa s te s will 'be
practiced as described in ATT~11.2.

.

1.
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Personnel Training Program
,

4

All personnel will be' properly instructed .before assuming duties-

-with, or - in L the vicinity of radioactive materials . or whenever
there is a significant change -in duties , regulations , er-the
terms of the license.-

Atja minimum, an' annual in-service will be provided for~ nuclear
'

medicine technologists; radiation therapy' technologists, and any
other persons whose~ duties -require working in or frequenting any;
portion of a restricted area.

-Instructions of personnel as required by 10CFR19 will include:

| A. All terms'of the license pertinent to radiation safety, u

L
L B. Areas where radioactive material is used or stored;

C. Potential hazards associated with radioactive material;

7 D. ; Radiological safety procedures appropriate to their
|: respective duties.

.- E. Pertinent N.R.C. regulations.
L

F. Conditions of the licensee.
L
L G. Obligation to report unsafe conditions to the Radiation
( -Safety Officer.

H; Appropriate response to emergency or unusual occurrence.

1. Right to'be informed of their radiation exposure and
| bioassay results.

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

,

ATT 8.1
November 1988
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; TRAINING-PROGRAM-'

~

|3q$ :

.-,

Workers Method Frequency

l1;.' Nuclear Medicine . Lecture by Annua 11y
-Supervisor Consulting Physicist |

.

o

1 42. Nuclear Medicine Instruction by> Annually '
Technologist (s) Nuclear Medicine Supervisor ;

]c
i

2' 3 =. -Radiation Therapy Lecture by Annually
Technologists RSO, Consulting Physicist

or authorized user
'

.

.

-

L

E' 4; . Security Personnel Instruction Annually
'

;
'

From Nuclear Medicine
Technologists

i
IThe number of nuclear medicine technologists is typically the
Supervisor + 4; 5. full time persons. The Nuclee.r Medicine
Supervisor will be ' . responsible for orienting any technologist
employee ~ with respect ^to radiation safety practices- in a one-on- !

| one-sessio'n; Con _sulting physicist reviews overall radiation
| safety. program in detail with Supervisor (or Acting Supervisor) .

I twice a year and submits a written report. These reviews will be
|- considered equivalent to an annual lecture. The Supervisor will

be. responsible for discussing any significant problem areas noted

E during the review with the technologist staff.

2 The Radiation Therapy Supervisor will be responsible for
orienting any techologist employee with respect to radiation'

safety practices in a one-on-one session.

ATT 8.1i

L November 1988
(
|
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IPersonnel Training Program-
In-Vitro Areas

.

I All ' personnel: will be properly instructed before assuming duties.>
-

with, or in the ~ vicinity' of radioactive materials or whenever
_

.there is a significant change in duties, regulations, or.the-

. terms of the license. The authorized u'ser will be responsible
for this instruction.

At a' minimum,;an annual in-service will be provided.for
technologists and any other' persons whose: duties require working
in or frequenting any portion'of a restricted area. The in-
service. will be - conducted by the RSO; consulting physicist; or
authorized user responsible 'for the respective research
laboratory.

Instructions of personnel as: required by 100FR19 will include:

A. All terms of .the license pertinent to radiation - safety.

B. Areas where radioactive material is used or stored.

C. Potential hazards associated with radioactive material.

D. Radiological' safety procedures appropriate to their
respective duties.

E. Pertinent N.R.C. regulations.

F .- Conditions of the licensee.
s

G. Obligation to report unsafe conditions to the Radiation
Safety. Officer.

H. ' Appropriate' response to emergency or unusual occurrence.

I. Right to be informed of their radiation exposure and
' bioassay results.

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

ATT 8.2
November 1988

11
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(, Description of Nuclear Medicine Department

,'* The Nuclear Medicine Service is located in Rooma 1028-1030 on the
; first floor of the medical center.

I:

Pb Shield ~ --- This is. an L block made of 1/16" l'ead on 3 sides
and .-leaded glass ' on top; All preparations are performed using-
this L block.-

Two-inch thick lead bricks are available for shielding purposes.

: Absorbent pads are used in areas where radioisotope storage and
manipulation is performed with liquids.

q
- All areas, adjacent to the department are unrestricted areas i

inside the hospital. Survey results have shown that these levels
do not exceed the limits specified in 20.105(b) of 10 CFR 20.

,

i,

Four diagrams are enclosed:- I

!

1)' Overall print of this area of hospital identifying location
of nuclear medicine area. ;

2)c Diagram identifying uses of individual rooms in nuclear
. medicine department and location of the hot lab. !

3) Diagram of hot lab. !

4) Diagram of RIA Lab (informational purposes) located in Room
' 1232.-

3
.

The Lunar Model DP3 bone densitometer is located in Room 1085A,
adjacent to the scanning room in Nuclear Medicine.

!

!

ATT 9.1
November 1988
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-Radioactive Waste Storage Area q

l

J.

The : radioactive waste storage area is located on the third' floor |

, - roof in locked containers. Access to this area is locked. The j
'' . storage containers are also locked at all times and are 1
L accessible only through Nuclear Medicine or Laboratory personnel; J

L Survey results have shown that these levels do not exceed the ]
;-. limits specified in 20;105(b) of 10CFR20; This area is surveyed i
| at least weekly;-

|
t
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Description of Brachytherapy-Source Storage
-

'

. Sealed sources used in brachytherapy are to be-stored in-the-
~

i
-

' Mold / Cast Room (#1172) which is located in Radiation Oncology. A
~

locked storage safe .with 3 inch thick leaded outer valls on- all-

sides'and leaded-cover is available for storage.of brachytherapy--

sources; An ample supply of lead > bricks is available to provide
"

shielding such that exposure levels in unrestricted areas comply--

with 20.105 (b) of 10 CFR Part 20; An ''L" block composed of 2--- -

inch thick' lead with a leaded' glass window is available for
manipulation of sources. This room is locked when staff-
personnel are not present. A diagram of the Mold / Cast Room and
surrounding area is attached.

|-

|

:

!

i

|

|-

L-
1

I

ATT 9.1
November 1988

|
\

! 14

-. }



__ ___ _ _ _ _ _ _ _ _ _ _ _ _ . ._ _ ._ ___ _______ _____ ___________ _._ _________ , _ .

+-
. ' .~s..

b[~- d N E _

.o .. I' ' ' '
,.

i

.t
,

n

%gy . ];bb . ' "'
- .:._ -. : -- -~f| , ;

,. 0u & ':
twanum ma unas ,, .

_

/ ~g n - e\ . .,

wo cacewea c w . - . - . _ -'

" 3 K :'* N '
.

\. to 7 .-} p. . .

'

.f" . _,[sM
i n.

m
.. , 3 -J

// N.
. ..

,

.
V' P N * " ' *g '. ! ,*, - -gf*~

.
.. , .

,----.e-,-- ;_ . - - , .-

.---e . . s ..4 r3 f . g ...:/1r <> -o
,

)IM
-

M /d ; -'--

. .. <<
.

.iss

M.- r-
-

7 '-

-r rr 6 -> - i. s-ni ti i T-
s26| Ji

" 2-

4. F $ r M ''
8- - . .[ _

o
Tem ~] p - r' g : . -AS: ,,: s--

7 L 1 -

i' (t~ , -

-il - 2 ---- -q, g JB__.'. - Jr
-

, i i,
. - ~ ' -

i- .
,

1 ___ ' ='.".
potp fcg,g y p4 W !

_
tao:

| tSS
~T- OMIPOTER .

-
:

_ -
.

-Q; 3 7. - 7 0 1~
- gu

i
. ,_

I I - - - -',' nO " 9= c
.r - i4o in - - d ~,p :

'-

1--- -'og,
_

l -

m .s L - -_

, o _,_i/ ,--
_ _ _ _

_

j. ,c,-
.

. g3
x

_ ,

8 Dj Rooi sm. T
_. ..' ' ~ _ _ _ -

- -~

:T Ni] 3 2 ' d 'n, ..-- 0 i
i

1A -

3 b -6 : {f. ~l.|
.

_. . ]
L'. | -O |.

_.. -

1
- E - - .

. isi .

s ,3 .a==. - s
-3 w_ . ,-v .=

~

n
- ..

.
..-. -

.-

n -
;* . .-y

- *
..

.

-0 -

3 . Brachytherapy Sourcy.,g o.g 49 y y. jg;;d*'. : ar' W. -

f.."". 4 ." h,.f - [** . (,.,,-:.
, s**

,-
~ ,

.ATT 9.1
November 1988~_ -_ _._...___ _ ~ _-- - - --- - - --

, a
--

.g



. _ - .

:

Description of Bone Densitometer-

s

1. -Manufacturer and Model Number:- Lunar Radiation Corp. DP-3
bone mineral analyzer with a Gd-153 sealed source;

2 ; - S o u r c e s :- GD sources series-sealed-

3; Activity: Two_ sources not to exceed 1.5 curies each.
NRC device registration: NR-430-D-101-S

' 4 ;- Application: Measurement of bone density

5. Installation of sources by one of the following individuals:-

R. J. Albright, M.D. Authorized User
R. G; Workman,-M.D; Authorized User
D. E; Starchman, Ph;D. Consultant-Physicist
L. R; Milavickas, Ph.D. Consultant Physicist
W; R. Hedrick, Ph.D. Consultant Physicist
By position Supervisor, Nuclear Medicine

Dr; Starchman is certified by the American Board of Radiology and
the American Board of Health = Physics. Dr. Hedrick is certified
by the American Board of Radiology in Medical Nuclear Physics and
Diagnostic Radiological Physics. Dr. Milavickes is certified by
-the.American Board of Radiology in Therapeutic Radiological
Physics and Medical Nuclear Physics. One of the consulting
physicists 'will - instruct the nuclear medicine supervisor
regarding the installation of the source;

6. The manufacturer has provided instruction regarding the
installation of source. The installation procedure recommended
by the manufacturer will be followed;

7. Disposal of the Gd-153 source will be by transfer of the
source to a license specifically authorized to accept it.

8. The bone densitometer is located in Room 1085A. This room
will be locked when unattended to prevent access by unauthorized
persons-.

9. Th Gd-153 will be tested for leakage and/or contamination at
intervals not to exceed 1 year. Any source received from another
person which is not accompanied by a certificate indiccting thats

a leak test was performed within 6 months before the transfer
will not be put into use until a leak test is conducted.

ATT 9.1
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Dose' Calibrator Linearity Determination
(Quarterly) ;

.

1

l

i
The'linearity of-a dose calibrator should be ascertained over the .)

entire range of ' activities employed. This test will use a vial
i

of Tc-99m whose activity is equivalent to the maximum anticipated.

activity prepared for patient use.
*

- 1. Assay the Tc-99m vial in the dose calibrator to determine the
net-activity in mil 11 Curies;

f

2.- Repeat Step 1 at various time intervals over the next 48
hours after the initial assay. .

'3 . Calculate the predicted activities at the respective time l

intervals.

4. Compare the predicted activities with the measured
activities.

5. The measured activities should be within 15 percent .of the
' calculated activity if the instrument is linear and functioning
properly. Errors greater than 15 percent indicate that the )

instrument may require repair or adjustment.

6.- Notify the RSO if the linearity error exceeds 5 percent so
that an evaluation of the status of the dose calibrator can be
made.

Note: The standard lead cylinder attenuation technique may be
substituted for steps 1-3 above if desired.

Dose Calibrator Geometry Independence

This i,s required only when a new dose calibrator is installed.
In the event that we purchase a new dose calibrator (or this
becomes appropriate because of a particular repair), we will
establish and implement the model procedure for testing the
geometric independence of the dose calibrator that was published
in- Appendix C to. Regulatory Guide 10.8, Revision 2. (Copy not
attached to this application, but available in the Department).

ATT 9.3
November 1988
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Dose Calibrator Accuracy-Determination
-(Annually) i

Check the accuracy of- the _ dose calibrator for two radionuclides y

e;g Cs-13 7 ' and Co-57. The activities of these reference a

standards have been calibrated by comparisons with standard ;

sources that have'been. assayed by NBS'and documented, l

1. Assay each of the reference standards in the dose calibrator .

at the appropriate setting; and then remove the - source and ,

measure background. Subtract-background from the indicated
activity to obtain..the net activity; -Record this measurement - in
the. log.

'2.- The activity for each source should agree with the certified
source within 15 percent after decayactivity of the reference n -

_

corrections.

3. Keep a log of these accuracy-checks. '
' '

;

4. Accuracy checks that do not agree within 5 percent indicate-
that the instrument may require repair or adjustment. Notify the
RSO if the accuracy error exceeds 5 percent. - r

!
!

r
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November 1988

CONTROL NO.8 6 4 5 917

. - _



.

. . . _

, -

h-

?

Daily Dose' Calibrator' Constancy Checks
,

-
.

1; At the beginning of each day-of-use; perform the dose
calibrator constancy check.

2; Check ZERO by pressing button marked ZERO. If reading is not
within 0.0002 mci, adjust-potentiometer until the meter displays
zero.(i ;0000)..

.

3; -Check the room background by pressing the button marked BKG.
This will . compensate for room background in about 30 seconds.
The meter should display within 0;5 uCi. A fluctuation of a few
tenths of a uCi is: normal;

.

-4; Place one relatively long lived source such as Cs-137; Co-60;
Co-57; or Ra-226 in the' dose calibrator; Assay this source using-
the setting appropriate to that-source; then assay this reference
source with the frequently used settings. Record the results;
Compare each . reading to previous values corrected for decay of
the source.

5. If the measurements are not within iS% of the predicted.
values;-notify the RSO.

ATT 9.3
November 1988
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Personnel External Exposure Monitoring Program
|

r.

1. The.RSO.will
workers or group.promptly review all exposure reports to look fors of workers.whose exposure is unexpectedly highor low. This procedure does not apply to backup monitor records, i

I for example, pocket ionization chambers, when the monitor of.
L record is-a film.or thermoluminescence dosimeter (TLD).-

2. ' All - individuals who are occupationally exposed to ionizing lphoton radiation on a-regular basis will be issued a film or TLD j
'whole bodyg monitor as deemed appropriate by the~RSO. Themonitoring devices ~,will be processed by' a contract service on a- i

,

: monthly-basis. '

|
|

3.- All' individuals-who, on a regular basis, handle radioactive '
'|

|1..
material that emits ionizing photons will be issued a film or TLD
finger monitor as deemed appropriate by the RSO. These monitors'

'will be processed by a contract service on a monthly basis.

4. Other individuals who are exposed to radiation on an
i

|

occasional basis such as security personnel who deliver packages,
' secretarial personnel who work in the nuclear medicine clinic but
do not work with patients, and nurses who occasionally care for a

patients who have received diagnostic dosages will not- normally |be issued exposure monitors.
1

I

|
|

|

q
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Description of Immunology Laboratory

The Immunology Laboratory is located on -the first floor of the
medical center in Rooms 1265 and 1265B.

Absorbent pads are used in' areas where radioisotopes are handled
as unsealed sources.

A fume hood and a lamina flow hood arn available for use in the
Immunology Laboratory.

A diagram of the Immunology Laboratory is attachud.

<

|

|

|

, <
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Description of Kenneth Calhoun Research Laboratory
,

,

:

The Kenneth Calhoun Research Laboratory is located in the Means e

Building at Akron General Medical Center. Radioactive material
will be used in Room 115, Room 121, Room 122, Room 123, Room 124,
and Room 125 in this laboratory. A diagram of the Calhoun,

Research Laboratory is attached; i
'

'

.
L

L

!

:

I

;

i
I
|

|-
|
i

|

|
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Akan Genomi Medical Center *

Nonneth Calhoun Research Laboratory
~

.Means Building (Rear of Bu11 ding, Upper Level)
. . _ . - . - - - . . . . . p

/ sI[ 6 rooms designated for use of radioisotope .sh e- rn. lu6.. ..

.i..* e. ~ t 0

' ' ._ ' D
f'

' '. Room 115 - Microsurgery - surgical procedu) 'es,,
@ y.

..i,q
,,,

j injections, dissections, or autopsies ; ,1 ... . _ _ _ _

|
' may be done here. Autopsy table located | ja ',* *- '

,

st 4 CM -

*Ohere. se ..

'.p c . n n'nt- ..< ", I, O
'

Room 122 - Refrigerator .'iocated for .

- -
.

'ttorage of reagents, etc. Animals may [ ! ylkt]'

|O * .

g

* *
j ,

[ be housed here. S =Y M*W-,
l'

. . ! .

Room 123 - work area / ym .

_

I
! Room 121 - work area; cabinet will be Jen: stor |

!
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Memo To: All Employees

t From: Chief Executive Officer

! Subject: Delegation of Authority

Louis R. Milavickas, Ph.D; has been appointed Radiation Safety
Officer and is responsible for ensuring the safe use of
radiation. The Radiation Safety Officer is responsible for
managing the radiation safety program; identifying radiation

p safety problems; initiating, recommending, or providing
; corrective actions; verifying implemention of corrective actions;
'

and ensuring compliance with regulations. The Radiation Safety
Officer is hereby delegated the authority necessary to meet those,

'

responsibilities.

The Radiation Safety Officer is also responsible for assisting
the Radiation Safety Committee in the performance of its duties.

:

;

L

| ATT 10.1
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Rules for Safe Use of Radiopharmaceuticals
l'

1. Wear laboratory coats or other clothing at all
times in areas where radioactive mater $rotectiveals are used. ,

2. Wear disposable gloves at all times while handling ;

radioactive materials.

3. Either after each procedure or before leaving the area,
monitor your hands for contamination in a low-background area

*

..with a crystal probe, camera, or GM survey meter.

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 Radiation Safaty 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 as prescribed by the Radiation
Safety Officer. .

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

10. Never pipette by mouth.

11. Wipe-test byproduct material 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, kit preparation, and injection areas daily for
contamination. If necessary, decontaminate or secure the area
for decay as appropriate.

23
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: Rules for Safe Use of Radiopharmaceuticals
G (continued)

13. Confine radioactive solutions in shielded containers that
are clearly labeled. Radiopharmaceuticals multidose diagnostic
vials and therapy vials should be labeled with the isotope; 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 activity 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 the patient's name.

14 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 microcuries. 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,

| identification number, the prescribed radionuclide, chemical
| form, and dosage before cdministering.

|

|

!

i
i

|

| ATT 10.4 i
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Spill Procedures
|
:

!
Minor Spills of Liquids and Solids: |

I
1. Notify persons in the area that a spill has occured. |

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

3. Clean up the spill using disposable gloves and absorbent :
paper; Carefully fold the absorbent paper with the clean side ,

out and place in the plastic bag for transfer to a radioactive '

waste container. Also put contaminated gloves and any other '

contaminated disposable material in the bag;
s

4 Survey the area with a low-range radiation detector survey
meter; Check the area around the spill. Also check your hands,
clothing, and' shoes for contamination. :

Major Spills of Liquids and Solids: ;

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

2; Prevent the spread of contamination by covering the spill '

with absorbent paper, but do not attempt to clean it up. To
prevent the spread of contamination, limit the movement of all
personnel who may be contaminated.

.

3. Shield the source if possible. This should be done only if
it 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 entry.

5. Notify the RSO immediately.

6. Decontaminate personnel by removing contaminated clothing and r

flushing contaminated skin with lukewarm water and then washing
with mild soap. If contamination remains, induce perspiration by
covering the area with plastic. Then wash the affected area
again to remove any contamination that was released by the
perspiration.

7. The RSO will supervise the cleanup of the spill and will
complete the Radioactive Spill Report and the Radioactive Spill
Contamination Survey.

ATT 10.5
l November 1988
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l

Relative Hazards of Common Radionuclides I

!

i

Estinate the amount of radioactivity spilled. Initiate a major i
or minor spill procedure based on the following dividing line. I

Spills above these millicurie amounts are considered major, below I

are considered minor.
'

|

!
|

Radionuclide Mil 11 curies Radionuclide Mil 11 curies

!i

P-32 10 Tc-99m 100 l

Cr-51 100 In-111 10 :

Co-57 300 1-123 10 I
co-58 10 1-125 1 I

Fe-59 10 1-131 1 i
Co-60 1 Yb-169 10 :
Ga-67 100 Hg-197 100 |
Se-75 10 Au-198 10 ;

Sr-85 10 T1-201 100 |

I
!

!
|

|

l

,

I

|

|
|

1
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i Procedures for Ordering and Accepting Delivery |
"

of Radioactive Material |

1. All radioactive material for the Nuclear Medicine Service ;
'

will be ordered by nuclear medicine technologists. All
radioactive material for Radiation Therapy will be ordered by the
Supervisor or acting Supervisor. These individuals will ensure ;

that the requested materials and quantities are authorized by the
'

license and that possession limits are not exceeded.

2. Ordering of routinely used materials in the Nuclear Medicine
Service,

s. Written records that identify the isotope, compound,
activity levels, and supplier, etc. will be maintained.

b. The written records will be referenced when opening or
.

storing a radioactive shipment.
|

3. Ordering of radiopharmaceuticals or sealed sources for
therapeutic procedures.

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

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

4. Written records will be maintained for all ordering and
receipt procedures.

5. During normal working hours, carriers will be instructed to
deliver radioactive package directly to the Nuclear Medicine
Service.

6. During off-duty hours, designated individuals will accept
delivery of radioactive packages in accordance with the
procedures outlined in the memorandum attached.

ATT 10.6
November 1988
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Memorandum

, ,

|
f Memo To: Chief of Security j

,

'

From: Radiation Safety Officer

Subject: Receipt of Packages Containing Radioactive Material

'

The security guard on duty.shall accept delivery of ?ackages
'

containing radioactive material that arrive during other than
'

normal working hours. Packages should be placed on .a cart or
wheelchair and taken immediately to the Nuclear Medicine
Department. Unlock the doors, place the package in the-hot lab

'

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
the hospital 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 i

our hospital Radiation Safety Officer, Louis R. Milavickas, Ph.D.

Supervisor of Nuclear Medicine
.

Ext. 6305
L

i

Supervisor of Radiation Therapy
Ext. 6448

! L. R. Milavickas' Ph.D., Radiation Safety Officer
| Ext. 6d48
i

L D. E. Starchman, Ph.D.; Medical-Physicist
' Evenings 494-7353

W. R. Hedrick, Ph.D.; Medical Physicist ,

Ext. 6305; Evenings 896-1377

ATT 10.6
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Opening Packages Containing Radioactive Material i
Nuc1 car Medicine and Radiation Therapy

1

i

Visually inspect the package for any sign of damage (e.g;
wetness, crushed). If damage is noted; notify the Radiation ,

Safety Officer. ;

All incoming packages will be surveyed at the surface and at
three feet from the surface to assure that the exposure-levels do
not exceed 200 mR/hr and 10 mR/hr; respectively. If the above

.'levels are exceeded, notify the Radiation Safety Officer.

If there is any reason to suspect contamination, wipe the
external surface of the final source container and count the wipe
sample in the NaI well counter. The NRC Regional Office must be >

notified if removable contamination exceeds 0.01 microcurie
2(22,000 dpm) per 100 cm ,

Monitor the packing material and package for contamination before -

releasing from area'. If contaminated, treat as radioactive
waste. If'the material is to be' discarded in regular trash,
obliterate radiation labels.

Record the results of checking each package in the log book.

Verify that the contents agree with the packing slip. Check the
user request to ensure that the material received is the material
that was ordered. ,

,

ATT 10.7
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RECORDS OF UNIT DOSAGE USE '

,

L For each. unit that is received from a supplier; make a record of I

i the:

1. Radionuclide;
.

2. Generic name'or its abbreviation or trade name;
1
| 3. Date of receipt;

4. Supplier;
.

L 5. Lot number or control number; if assigned;
1

6; . Activity in millicuries or microcuries as recorded on the
unit dosage or packing slip and its associated time;

7. Date of administration or disposal;
. ).

8; If administered;

a. Prescribed dosage (unless already recorded in clinical
| procedure manual),

b. Measured activity in mil 11 Curies or microCuries and
date and time of measurement

c. Patient's name;

9. If discarded, the date and method of disposal; and

10. Initials of the individual who made the record.|

|

| .

L I
I

L <

1 |

|
l

|

)

ATT 10.8 :
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RECORDS OF MULT1 DOSE VIAL USE !
'

'

,

:

For each multidose ' vial that is received from a supplier or that
is prepared,-make a record.of the:

1. Radionuclide; ;
;

i 2. Generic name or its abbreviation or trade name;
'

3. Date of receipt or preparation;

4; Date and' time of initial assay and amount in both millicuries
and cubic centimeters (cc) or milliliters _(al); j
5. Supplier or kit manufacturer;

6;. If administered;

a) Prescribed dose (unless already recorded in clinical
procedure manual),

b) Date and time dosage was drawn and measured;

c) Calculated volume that is needed for the prescribed '

dosage,

d) Measured activity in mil 11 Curies or microcuries,
,

e) Patient name;

*

7. If discarded, the method of disposal and date; and

8. Initials of the individual who made the record. -

ATT 10.9
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j INVENTORY OF IMPLANT SOURCES

k

1. Brachytherapy sources will be stored in lead pigs or in the
storage safe. The implant sources will be stored in the

"

sold / cast Room (#1172). The storage area will be locked when
unattended.

2. The list of individuals permitted to handle the sources will
: be posted in the storage area or on the inventory log.

3. Each time you remove a source, make a record of the number
and activity of the sources removed, the room number of use or
patient's name, and the time and date they were removed from
storage; initial the record.

!

4. Each time you return sources to storage, immediately count
i them to ensure that every source removed has been returned. Then

make a record of the number and activity of sources returned, the
room number of use or patient's name and time and date they were

| returned to storage; initial the record.
1
|

1 5. .If you ever perceive a discrepancy between the record and the
number of sources in use and in storage, notify the Radiation
Safety Officer ~immediately.

| -|

1

|
|

|
1

|

\
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I

Area Survey Procedures i
Nuclear Medicine ;

-l1. All elution, preparation, and injection areas will be i

surveyed daily with an appropriately low-range survey meter and |
decontamtnated if necessary. j.

!

2. Waste storage areas and scanning areas will be surveyed
.

weekly' '

;

3. The weekly surveys will consist of: |
s

a. .A measurement of radiation' levels with a survey meter i

sufficiently sensitive to detect 0.1 mR/hr. If the *

radiation level exceeds 0;6 mR/hr in the waste storage area; .

,

2.0 mR/hr in the scanning area, or 10 mR/hr in the hot lab, I
then the individual performing the survey shall notify the

,

RSO immediately.

b. A series of wipe tests to measure contamination levels.
A Na1 well counter will be utilized to perform these |
measurements. Area will be cleaned and re-monitored if the

2 !| reading exceeds _2000 dpm per 100 cm . If after cleaning thg
removable contamination still exceeds 2000 dpm per 100 cm
background, then the individual performing the survey shall

.

'

notify the RSO immediately.

4. A record will be kept of all survey results, including ;

negative results for at least two years. The' record will ;

include:

a. Plan of the area surveyed.

b. Date of survey.
!

c. Trigger levels for each area. j

d. Initials of persons conducting the survey.

e. Identification of equipment used to make the survey.

f. Measured exposure rates, keyed to location on the
drawing (point out rates that require corrective action),

g. Detected contamination levels, keyed to locations on
drawing.

h. Corrective action taken in the case of contamination or
excessive exposure rates, reduced contamination levels or
exposure rates after corrective action, and any appropriate
comments.

Att 10.12
November 1988
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Area Survey Procedures '

Brachytherapy Source Storage Area

1. The brachytherapy source storage area will be surveyed
quarterly with a radiation measurement survey meter sufficiently
sensitive- to detect 0.1 mR/hr; If the radiation level exceeds

i

2.0 mR/hr; the individual conducting the survey shall notify. the '

RSO immediately.

2. A record'will be kept of all survey results; including
negative results, for at least three years. The record will
include:

a. Plan of area surveyed ;

b. Date of survey

c. Trigger level

d; Initials of person conducting survey -

e. Identification of equipment used to make survey

l-
f. Measured exposure rates, keyed to location on the drawing

|
,

! g. Corrective action taken in case of excessive exposure
! rates; exposure rates after corrective action; and any
| appropriate comments.
j- ,

|

L

|
!-

-

.

;

l-

l-

i

j -.

|
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. i
133-XeLVentilation and/or Perfusion Supplement '

;

i

!A. Use and Storate Areas

The 133-Xe will be stored before use in the hood in the hot lab. :'

The hood has a flow rate of 300 CFM so as to exhaust any 'possible
leakage. Shielding will consist of the manufacturer s lead- .

shielded container. The area will be surveyed with a survey
meter to determine external exposure levels.

The 133-Xe will be used in the scanning room (see diagram |
attached). The total area exhaust rate is 1400 CFM. The air ;

supply for the nuclear medicine scanning area is 1100 CFM. The >

area is under negative pressure. All air is exhausted from the
building directly without recirculation into the hospital. ,

fB. Procedures for Routine Use and Emergency Procedures

We will follow the instructions provided in the package insert
with each shipment. Film badges are worn by all personnel.
Xenon will be stored in the manufacturer's shielded containers. -

Administration of 133-Xe will be accomplished by using the
commercially available closed breathing system and gas trap. The
breathing system will cover both nose and mouth to reduce
leakage. *

Gas trap cartridges will be held for decay for at least 10 half- :

lives. They will then be checked with a Geiger counter and, if
-the reading is less than or equal to background in a low
background area, they will be approved for release to
unrestricted areas after defacing or destroying any radioactive
material labels.

As stated above, a closed system will be used for all procedures.
However, emergency procedures would be based on the following
analyses:

The total volume of the scanning room is approximately 12500 ft8

The room exhaust is 1400 ft*/ min = 4.0 X 107 ml/ min.

ATT 10.13
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If one postulates the worst credible accident,-as the accidental l
' release = of the entire contents of the 20.0 sci Xenon supply at i

-any location in the room; the following procedure would be
followed. The scanning room would be evacuated. The room has

,

e .three doors; which would be closed.' i
!

i

-1. The highest activity of. gas in s' single container .j
4

A = 20;000 microcuries ;

;

2. The total room air exhaust

Q 4.0'X 107 al/ min
!

E 3'- The maximum permissible air concentration in imaging room |.

C = 1.0'X 10-5 .uci/ml
I
1

4. ; The volume of the room in mi?.lilitars (12500 f t8) is j
,

lV = 3.5 X 108 ,1 |

4 .5. The evacuatio'n time' t is calculated :'a~s follows:
,

!
-V i

t= X In-(C X V/A)
'

Q l

1

-(3.5X108 ,1) |

X In(1 X 10-5 uCi/ml X 3.5 X 108 ml/20000 uCi) )t =
.

4.0X107 ml/ min

t~= 15 minutes

The room itself would not be reoccupied for 15 minutes following .

the release.
!

,
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C.. Air' Concentration of 133-Xe in Restricted Areas
and Non-Restricted Ateas

See exhaust.and physical facility data in B above.

1. The maximum average estimated amount of activity to be used
per week is assumed to be 15 patients in any one week at 15.0 sci

'. each,
A = 2.3'x 105 uci/ week

2. The fraction lost into the room during use and storage will
be very small with storage in the hood and with utilization of a
-closed system with mask over nose and mouth and with use of

: charcoal filters. We will, nevertheless, assume a much higher
than likely leakage rate, 20% for all calculations, f = 0.20.

3. The ventilation rate is:

V= 4.0 X 107 ml/ min (40 hrs / week)(60 min / hour) = 9.6 x 1010 ,1

for a 40 hour week or 4.0 X 1011 for a 168 hour week

4 In the restricted areas:

A x f = 2.3 x 105 uci (.20) ;

week i

V~ =4.8 x 10~7 uCi/ml vs 1 x 10-5 uci/ml MPC ]

9.6 x 1010 ml/ week

This is a factor of 20 below the MPC level.
i

5. In the nonrestricted area at the point of discharge, the
levels of concentration would be determined by:

The fraction of the activity used each week that is released in
the exhaust system is assumed to be 0,20. *

15000 uCi/pt X 15 pt/ week X 0.20
= 1.1 X 10~7 uCi/ml

4.0 X 1011 ml/ week

1.1 X 10-7 uCi/ml is less than the MPC of 3 X 10~7 uci/ml.

ATT 10.13
November 1988

'
37



,

:

D. 133-Xenon Disposal

The Xenon from the study will be absorbed onto the charcoal trap
as indicated above.

To insure that the trap is working efficiently, the following
procedure will be performed on a monthly basis. During an Xe-133
ventilation study, a polyethylene bag will be placed over the
exhaust part of the Xenon tram. The unit will be operated until
the bag is full. The bag wi:.1 be sealed and placed in front of
the Gamma camera and counted for one minute on the Xenon window
settings. The counts per minute (CPM) will be recorded in a
record book and ' compared with previous readings. A replacement
cartridge will be installed whenever the net count rate
consistently exceeds the baseline count rate by a factor of
three. The baseline count rate will be established by the
average net count rate of several trap checks.

E. Ventilation

Air flow rates in the rooms where 133-Xe is used or stored will
be measured semi-annually.

i

/
|

|

|
,
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L Radiation Safety During Iodine Therapy Over 30 Mil 11 curies !

L
,

'

1. The patient's room will be as far away from the nursing i

station and heavy traffic hallways as is consistent with good
medical care. It. will be a private room with private sanitary ,

facilities and should be without carpet.

;2. Prepare the room for the procedure as follows:

a. Use leak-proof absorbent paper to cover large surfaces
(especially- the floor around the toilet) that are likely to ,

be contaminated. Small items (telephone, door-knobs, bed
remote control, television control; and nurse call cord) may
be covered with absorbent paper or plastic bags.

'b. Prepare separate containers for linen, disposable waste,
and nondisposable contaminated items.

c. Urine will be discarded by release to the the sanitary
sewer.

d. Stock additional disposable gloves, absorbent paper, and ,

radioactive waste labels in the room for use as necessary by .

nursing, nuclear medicine, and radiation safety personnel. .

3. Order disposable table sevice for the duration of the
patient's stay. Inform the Housekeeping Office that personnel
should stay out of the room until otherwise notified. -

>

4 Supply the nurses with film badges, TLDs or pocket ionization
chambers, if deemed appropriate by the Radiation Safety Officer.

5. Brief the nurses on radiation safety precautions. Use
nursing instruction form for radioiodine therapy as an outline.
Allow time for questions and answers during the briefing. Leave
a written copy of the radiation safety precautions in the
patient's chart or at the nurses' station.
6. Brief the patient on radiation safety procedures for the
dosage administration, visitor control, urine collection,
radioactive waste, and other items as applicable.

7. Only those persons needed for medical, safety, or training
purposes should be present during the administration.

8. Mark a " visitors' line" on the floor with tape as far from
the patient as possible.

39'
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f.
Radiation Safety During Iodine Therapy Over 30 M1111 curies

(continued)

9. Following administration of the dosage, measure the exposure
rate in mR/hr at bedside, at I meter from bedside, and in the'

surrounding hallways and rooms [the last rates must conform to
requirements in paragraph 10;105(b)). Record this and any other
necessary information on the nursing instructions form. Post the
room with a " Radioactive Materials" sign.

10. For patients treated with lic uid or gelatin-caosuled I-131,
1 day after the dosage administratLon, measure the thyroid burden
of all personnel who were present for the administration. Make a

,
record of the worker's name, efficiency for counting I-131, the

' counts per minute from the worker's thyroid, the calculated
thyroid burden,'and date.

11. As the therapy proceeds , pick up waste for transfer to a
decay,-in-storage or decontamination area.

12. Do not release'any patient until either the exposure rate
from the patient is less than 5 millirem per hour at 1 meter or
the retained radioactivity is less than 30 mil 11 curies (see
35.75). If you use the exposure rate standard as the release
criterion, measure it with a radiation measurement survey meter
at a distance of 1 meter from the umbilicus while the patient is,

standing or, if the patient is not ambulatory, 1 meter from theo

bedside with the patient supine.

13. Before using the room for general occupancy, it must be
| decontaminated and released to the Admitting Office,

s. Remove all absorbent paper, and place it in the
appropriate container.

| b. Transfer all containers to a decay-in-storage or
l decontamination area,

c. Use a radiation detection survey meter to check for room
until removablecontamination. Clean contaminated aregscontamination is less than 200 dpm/100 cm ,

d. Notify the Housekeeping Office to remove the cleaning
restriction and notify the Admitting Office to return the
room to the vacant list.

ATT 10.14
November 1988
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Radiation Safety for Implant Therapy

!

1. The patient's room will be as far away from the nursing
station and heavy _ traffic hallways as is consistent with good
medical care. It will be a private room. |

i

2. Supply the nurses with film badges, TLD's or pocket !
ionization chambers as deemed appropriate by the RSO.

3. Brief the nurses on radiation safety precautions. Allow time
for questions and answers during the briefing.

4 Brief the patient on radiation safety procedures for
confinement to bed, visitor control, and 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; Following the implant, measure the exposure rate in mR/hr at ,

bedside, at 1 meter from bedside, and in the surrounding hallways
'

and rooms (the last rates must conform to requirements in
paragraph 20.105(b]) . Record this exposure rate information on ,

the chart or on the survey form. Post the room with a
|- " Radioactive Materials" sign. |

7. Do not release any patient who has received a temporary
implant from the hospital until both a radiation survey of the,

i patient and a count of implant sources, trains, or ribbons
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 sources
count and radiation survey of the patient. .

8. Do not release any patient who has received a permanent
implant from the hospital until the exposure rate from the
patient is less than 5 mR/hr at 1 meter. Measure this exposure
rate with a radiation measurement survey meter at a distance of 1
meter from the umbilicus with the patient standing.

I

|

ATT 10.15
November 1988
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RULES FOR SAFE USE OF RADIO 1SOTOTt,? ;

IMMUNOLOGY LABORATORY
i CALHOUN RESEARCH LABORATORY

!

sealed calibration sources)g radioactive materials (except for1. All personnel handlin
shall wear plastic or rubber gloves.

These gloves shall be removed before leaving the area.,

2. All work with licuid sources shall be done on absorbent paper
with impermeable bac King. All glassware used for radioisotopes '

must be segregated,t

p 3. When slight contamination is suspected, the area shall be
monitored and decontaminated.

4 Surveys will be performed and records maintained as deemed -

appropriate by the RSO.

5. Only necessary personnel should be permitted in this area. '

6. Occupationally exposed personnel shall wear film badges while
in the area.

7. No one shall smoke, eat, drink, store food or beverages, or
apply cosmetics in the area.

8. Radioactive liquids shall never be pippetted by mouth.

9. All source containers shall be properly labeled, i

10. Dispose of radioactive waste only in designated, labelled,
and properly shielded receptacles.

11. In the event of a significant spill, no one should enter or
exit the room until the Radiation Safety Officer or the Director
of the Laboratory has been notified.

12. All areas shall be locked when laboratory personnel are not
present.

ATT 10.16
November 1988
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Phosphorus-32 Safety Instructions
(Handling Activities greater than 1 aci)

Immunology Laboratory
Calhoun Research Laboratory

1. Low Z shielding such as plexiglass or lucite will be utilized
to. reduce Bremsstrahlung radiation.

2. An area survey will be conducted after each use. The area
i-- . survey will consist of measurements of ambient radiation levels

and a series of wipes to measure removable contamination. The
wipe sample assay procedure will be sufficiently sensitive to
detect the presence of 200 dpm per 100 cm squared of removable-

,

contamination.

3; Finger monitoring devices will be worn by personnel when
quantities greater than 1 mci are handled

4. Before performing procedures using quantities greater than 1-
mci, a dry run will be conducted to practice proper technique.

.

i

ATT 10.16
November 1988
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Bionssay'for 1-125

when quantitiec-used.by an-
? Bioassays. will be ; performed quarterly (excluding

-

. individual. exceed 1 millicurie I-125 activity
contained in radioimmunassay-(RIA) kits). For I-125, a^ thin
crystal Na-I scintillation detector = will be utilized to perform-

the. thyroid uptake measurements.

If the thyroid burden at the time of measurements exceeds - 0.04
microcuries ofxI-125 then the following actions will be taken:."

1. . An. investiigation, as_ to the c'ause of exposure will b'e
conducted;-

2;- A determination .of 1the . effective half-life will be made by -
Lperforming-repeated bioassay. measurements.'-

3; If the investigation indicates that further' work in the area
might result in exposure of a worker to concentrations that would
cause the limiting intakes established in paragraph 20.103 of 10
CFR 20'to be exceeded, the worker would be restricted from
- further exposure until the source of the exposure is discovered
and corrected.

4. . Corrective actions that will reduce the potential for further.
exposures will be implemented as deemed appropriate by the RSO.

5; Reports or--notification will be provided.as required by. |

paragraphs; 20.405, 20.408, and 20.409 or 10 CFR 20.,

If the- thyroid byrden at any time exceeds 0.14-- microcuries of.
1-125, then in addition to steps 1 through 5 above the case will u

be referred for medical consultation as soon as possible. l

Repeated bioassays measurements.will-be performed at weekly
intervals'until the thyroid burden is less than 0.04 microcuries
of I-125.-

,

u

ATT 10.16
November 1988

44

CONig N0.8 W 8

. _ _ _ _ _ _ - - _ _ _ _ - _ _ _



n ;.1 ; y( ; (, '
,

1; < > ,
,

3

Proce'dures.for. Ordering and Accepting Delivery
of Radioactive Material

! . Immunology Laboratory,

Calhoun Research Laboratory.
1.
|-

||. 1. . All radioactive material for the laboratory will be ordered
by an individual designated -by the authorized user. The,-

1, authorized user will ensure that the requested materials and
i cuantities'are authorized by the license and that possession
| limits are not exceeded;
.

l.
'

2. : Written records that identify the isotope; compound; activity
: level, supplier, etc will be maintained,,

i

3. The-written records will'be referenced when opening or j

storing a shipment of radioactive material; !

|

L 4.- During normal working hours; packages of radioactive material
L will he' delivered to the respective laboratory.

I

! 5.. 'During off-duty hours; designated individuals will accept
'

delivery as described in ATT 10.6.

!.

:

i

i

!

ATT 10.16
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OPENING PACKAGES CONTAINING RADIOACTIVE MATERIALS
'

Immunology Lab' oratory
Calhoun Research Laboratory

,

LVisually inspect the package for any sign of damage; . (e.g. ,-

wetness, crushed). If damage is noted; notify the Radiation
Safety Officer. '

.If there is any . reason to suspect contamination; wipe the ?

external surface of the final source container and count the wipe
sample in the NaI well counter, the ER.C. Regional Of fice must
be notified if removable contamination exceeds 0.01 microcuries-
(22;000 dpm) per 100 cm squared.

Measure-the exposure rate from the package at I meter and at the
package surface. The dose rate from packages with " white I"
labels should be less than 0.5 mR/hr at the package surface.

Record'the results of checking each package in the log book.

Verify that the contents agree with the packing slip. Check the
user request to ensure that the material received is the material
that was ordered.

.

For packages. received under general license in paragraph 31.11 )
(prepackaged kits for in-vitro studies), the following procedure ;

for opening each packge will be followed. j

c; Visually inspect the package for any sign of damage
(e.g. wet or . crushed) 4 If_ damage is noted, stop the procedure
and notify the RSO.

b, Check to ensure the material received is the material
that was ordered.

ATT 10.16
November 1988
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Area Survey Procedures
. Immunology Laboratory'

Calhoun Research Laboratory

1. In , laboratory areas :where only ~ small quantities of gamma-
emitting radioactive' material' are . processed- (less than-200-

>

microcuries at a time), the area survey will be performed monthly
with a-radiation detection survey meter. If the radioactive-
materia 1L exceeds 200 'microcuries at a time, then the area survey
will be performed weekly.

2.- If beta-emitting radioactive material is utilized for in-
-vitro procedures, then the area- will be surveyed weekly for
removable ~ contamination.

3. The survey will' consist of:
_

!
a; -A measurement of radiation levels with a survey meter
sufficiently sensitive to detect 0.'1 mR/hr. If the- 1

radiation level exceeds 2.0 mR/hr in the laboratory,
then the individual performing the survey shall notify the

-RSO immediately,

b. A series of wipe testsLto measure contamination levels. l

A NaI well counter or liquid scintillation counter will be
,

. utilized to perform . these measurements. Area will be
cleaneg. and re-monitored if the reading exceeds 200 dpm per
100 cm . If after cleaning fhe removable contamination still- |

exceeds 200 dpm per 100 cm background, then the individual I
1

| -performing the survey shall notify the RSO immediately.
l

~

of all survey results, including: 4. A record will be kept ,

negative results for at least two years. The record will l

include: I

a. Plan of the area surveyed.

b. Date of survey.
1

c. Trigger levels for each area. |

l

d. Initials of persons conducting the survey.

e. Identification of equipment used to make the survey.
'

f. Measured exposure rates, keyed to location on the
drawing-(point out rates that require corrective action).

g. Detected contamination levels, keyed to locations on
drawing,

h. Corrective action taken in the case of contamination or
excessive exposure rates, reduced contamination levels or
exposure rates after corrective action, and any appropriate
comments.

Att 10.12
November 1988
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Spill Procsdures
Immunology Laboratory

Calhoun Research Laboratory |

| ~ Minor-Spills of Liquids and-Solids:
.

-

1. _ Notify persons in the area that a spill has occured.

2; . . Prevent _ the spread of contamination by covering the spill i

with; absorbent. paper.
~

3. Clean up the spill using disposable. gloves and absorbent
paper.: -Carefully fold > the absorbent paperiwith the clean side
out and place in the plastic bag for transfer to a radioactive
waste. container. >Also.put" contaminated gloves and-any other
contaminated. disposable material in the bag..

:

4 Surv'ey the area with a low-range radiation detector-survey
meter. Check the area around the spill. Also check your hande,
-clothing, and shoes for contamination.

Major Spills of Liquids and Solida:

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

2. . Prevent the spread of contamination by covering the spill .

with absorbent _ paper, but do not attempt to clean it up. To
prevent the spread of contamination, limit the movement of all
personnel-who may be contaminated.

3. Shield the source if pcssible. This.should be done only if
it 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 entry.

5. Notify the RSO immediately.

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 plastic. Then wash the affected area
again to remove any contamination that was released by the
perspiration.

7. The RSO will supervise the cleanup of the spill and will
complete the Radioactive Spill Report and the Radioactive Spill
Contamination Survey.

ATT 10.16
November 1988
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Off-Site Counting of Radioactive -Samples
Containing H-3 or C-14'

Liquid scintillation L vials containing H-3 (or. other beta
emitters) whose activity averages less than 0.05 uCi/gm could.be
counted off-site in a liquid scintillation counter located ~ at
Northesistern Ohio Universities College of Medicine (NEOUCOM) . in
Rootstown; Ohio or at the University of Akron in Akroni 0hio;

The, radioactive material would be purchasedi possessed; and
prepared for counting at-AGMC.

The counting vials would be transported to NEOUCOM or University
of Akron for counting and. then returned to Akron General Medical
Center for disposal.

- All counting vials would be sealed at'AGMC and not opened until
returned-to AGMC; Only during the counting phase would the
radioactive material be at the off-site facility. No radioactive
material- would be -left at the off-site facility. Counting.the
vials at the off-site . facility will be performed. under the
supervision of that institution's personnel currently approved to
- perform that. task. The Radiation Safety Officers at the
respective institutions have agreed to the.above procedures.

ATT 10.16
November 1988
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WASTE DISPOSAL FOR-LABORATORY

Four methods of disposal of long lived radioisotopes will be
employed. The. soluble waste will be released into the sanitary
sewerage system in accordance -with paragraph 20.303 of '10CFR20.'

The = dry solid waste will be disposed at an approved burial site
or incinerated. Liquid scintillation counting mediumicontaining
less than.0.05 microcuries of H-3 or.C-14 per gram will be
disposed of without regard to its radioactivity.

Disposal of short-lived: material-(physical half-life less'than 65-
days) will be by the decay-in-storage method and by release into
the sanitary sewage. system.

Waste -from in-vitro prepackaged kits will be disposed of without
regard to its radioactivity. Radioactive labels will be defaced'
or removed.

ATT 11.2
November 1988
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INCINERATION OF LOW LEVEL RADIOACTIVE WASTES
, ,

'y -t'

*' '

LIsotope to be' Incinerated:- ~ Hydrogen-31
?+,.

3 .
-

'.. <- Incinerator Characteristics:-
I

,

Stack. height . - '

Y.ffective stack height
. 45 ft.

, . ... ..
*

,

.:. . . . 29 ft..'

, Flow rate. . .'. . . . . . . 890 ft / min.... .'

Burn time. .,. . . . . . . . . . .-. 8 hours ..., , .
'

, - (see Atts.ca::ent #1 for idiagram cf facility)'

-

- ' Amount'of Isotope Per Bitrn and Burn Schedule:
. -.

.

,

'l . Radioisotope Max 1 mum Amount / Burn Expected Concentration- Appendix B. ALARA

-

'

(mci / burn)- at Stack (uC1/ml): Table'II
,

v

-10CFR 20...
'

(uC1/ml);.
,

. .
,

Hydrogen-3 'O.240~ ~ '

2 x.10 2 x lO 2s x 10 i
~

,
.

'

The maximum number of burns / week is one. Themaximumnumberofburns/y'earii[52.,

.) .

,

*

_ Calculation of Air Concentration:
.

,

,

3
.

- Data . . . 240 uCi per burn, 890 f t / min flow rate, 8 hour burn-
.

.
.

''

Average Concentration at stack = 240 uCi - 2.0 x 10 'uCi/mlduring 24 hours period 3 3
(890 f t / min)(28.3 x 10 ml/ft)(480 min)'.s -

3. , . .c Average yearly concentration = 240 uC1/ week x 52 weeks
.g at stack 3(890 f t / min)(29.3 x 10 ml/f t)(8hr x Sdhys.x~ 52' weeks)

. j' day week year.
= 4.0 x 10 uCi/ml

; This' is in compliance with ALARA philosophy since this is less than 2.'O x 10-8. uCi/ml
*

,.

.

} -Method of Estimation of Concentration of Radioactive Material Appearing'in
' Ash Residue: .

All materials to be burned will be readily combustible and/or volitilized.

7 leaving no detectable radioactive residue. To establish this. the .researcher = has collected and counted ash ~ samples af ter the first burn.

N
using liquid scintillation methods. No radioactive residue was found,,

3; therefore, the ash is disposed of in the normal manner as non-radioactive
i- waste. This check will be repeated if the nature of the combustibles is

changed. If radioactive residue is found, the material from subsequent --

burns will be cransferred to storage for commercial disposal.'

'
,

,

+

<-
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Procedure'for Handling and Disposing
- of the_-Combustibles and Ash

4

The' research' person'or'-his/her designee will be responsible for
- the preparation- of the. Hydrogen-3 materials for incineration;
This , person . willm wear a lab coat and. rubber gloves during the
procedures' involving the ' transfer of radioactive or potentially
- radioactive ' materials. 'The original solvent, the solvent rinse
of the counting vials, and the 'f il t e'r papers which are-

contaminated with Hydrogen-3 will be placed on - or - absorbed on
absorbent paper located in a cardboard - container ' double-lined
with plastic bags. The procedure will occur _in-a hood, the
bottom of which will be lined with' absorbent paper. The plastic
bags. will be sealed and the box closed and transported to the-
- incinerator by the. researcher or his/her' designee.

The L ash sample after the first burn has been: collected _ by . .the
,

researcher. Three ash samples were transferred to three--liquid |
scintillation counting vials;- No detectable- activity was '

observed.

- If subsequent measurements show radioactive ash is present, it
-will be removed after each burn by the researcher, placed in
double-lined plastic bags, and stored for commercial disposal.

i

State and Local Regulations

| The' permit to incinerate H-3 radioactive waste has been issued by
the Ohio EPA.

l-
I
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,$. Location of Incinerator at Akron. General Medical Center ' .'
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- g Heicht~26 ft - . .t- . Maiin - ..|
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4 . ' . g 1 Hospital =
3:[-

-

'

.
,

~

: .y. . .)4
,

, ~ ,.

;'. ..*P.y, . g' 3200 ft
'.

"
.
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,

i |..t' :
'~220 ft :

'
.

.

,
n. ,
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,

,
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26 ft- Service- i,
-

' -

> :. - Building j .;.

y .c ;-,

.n ; .n , .

t, ,
ef q

140 ft Height 14ft ,'-~ . ,

e .
y -t, ,

'
. . - .,., '

, ' .
'

. .
. ..

. .- + .

o ,,a.
,

. . . .

3: t -
' ',, ,

%% e .

*
- .

.,.

'

Church
'

- -

03 .

*

,n
.

*
,,-

-

.

,,z,.. ,.

= Stack height'above the building housing the incinerator is 16 fee't!;
,

3
? The total stack height is 26 feet. The stack flow rate is 890 ft / min.'

, n

4,- Distance to nearest possible air intake (window) is about 30 feet.'
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APPENDIX F-

Model Radiation Safety Committee Charter
and Radiation Safety Officer Delegation of Authority

(See SS:35.21, 35.22, and 35.23.)

'You may use 'the following text as it' appears here, saying on your applica-
tion, "We will issue-the model Radiation Safety Committee Charter and Radiation
Safety Of ficer Delegation of Authority that was published in Appendix .F to "

Regulatory Guide 10.8,' Revision 2."

If you prefer, you may develop your own statement of authority, duties,
administrative procedures, and delegation of authority. If ou do so,'you
should consider for incluslon all the features in-the model text and carefully
review the requirements of SS-35.22. Say on your application, "We will issue
the Radiation Safety Committee Charter and Radiation Safety Officer Delegation

.

'

of Authority that are appended as ATT 10.1," and append your charter and. dele- (
gation.

MODEL CHARTER

Charge. The Committee shall:

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

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

3. Ensure that the use of licensed material is consistent with the ALARA
philosophy and_ program;

4. Establish a table of investigational levels for individual occupational
radiation exposures; and

5. Identify program problems and solutions.

Responsibilities. The Committee shall:

1. Be familiar with all pertinent NRC regulations, the license application,
the' license, and amendments;

2. Review the training and experience of the proposed authorized users, the
Radiation Safety Officer (RS0), and the teletherapy physicist to determine
that their qualifications are sufficient to enable the individuals to per-
form their duties safely and are in accordance with the regulations and the
license;

3. Review on 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;

F-1
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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;

5. Review quarterlyL the RS0'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;

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,-physical plant) are appropriately
instructed as required in 619.12 of 10 CFR Part 19;

7. Review:at least annually the R50's summary report of the entire radiation
safety program 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,
results of NRC inspections, written safety procedures, and the adequacy _
of the management control system;

'8. ~ Recommend remedial action to correct any deficiencies identified in the
radiation safety program;

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; and

L- 10. Ensure that the byproduct material _ license is amended if required prior
to any changes in facilities, equipment, policies, procedures, and
personnel.

Administrative Information

1. The Committee shall meet as of ten as necessary to conduct its business
but not less than once in each calendar quarter.

2. Membership must include one authorized user for 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 an 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, physical plant, 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.)

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

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 oversight, and research project review and
approval.

F-2
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APPENDIX G4

,

Model Program for Maintaining Occupational. Radiation Exposure
at Medical Institutions ALARA

(See S 35'.20.) :

You may use the text as _ it appears here, saying on your application, "We
will establish'and implement _the model ALARA program that was published in-
Appendix'G to Regulatory. Guide 10.8, Revision 2."

'

If you prefer, you may develop your own ALARA program for NRC review. If
you do so, you should consider for inclusion all the features in the model and

;carefully review the requirements of S 35.20. Say on your application, "We 1-

have developed -an ALARA program for your review that is appended as ATT 10.2,'_' {and append your program.

ALARA PROGRAM

AKRON ~ GENERAL MEDICAL CENTER

(Licensee's Name)

November 1988 i

(Date)
|

-l
1. Management Commitment !

t

a. We, the management of this (medical facility, hospital, etc.), are j
committed to the program described herein for keeping individual and j
collective doses as low as is reasonably achievable (ALARA). In i

accord with this commitment, we hereby describe an administrative
organization for radiation safety and will develop the necessary
written pol. icy, procedures, and instructions to foster the ALARA
concept within our institution. The c ganization will include a
Radiation Safety Committee (RSC) and a Radiation Safety Officer (RS0).

b. We will ' perform a formal annual review of the radiation safety program,
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.

c. Modifications to operating and maintenance procedures and to equip-
ment and facilities will be made if they will reduce exposures unless
the cost, in our judgment, is considered to be unjustified. We will ,

L 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 recom-
| monded 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 of the doses received by all
exposed individuals will also be maintained at the lowest practicable

CONm61. NO.8 6 4 5 9G-1
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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

a. Review of Proposed Users and Uses

(1) The RSC will thoroughly review the qualifications of each appli . ,

cant with= respect to the types and quantities of materials and
: methods of use for which application has.been made;to ensure
Lthat the applicant will be able to take appropriate meas'ures,to
maintain exposure ALARA.

t

(2) When .considering a new use of byprodJct material, _ the' RSC will-
1review the ' efforts of the applicant to maintain exp6sure ALARA.

)

(3)' The RSC will ensure that the users justify their procedures .;

and that individual and collective doses will be ALARA.
.;

s

b. Delegation of Authority

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

(1) The RSC will delegate authority to the RSO for enforcement of
the ALARA concept.

(2) The RSCJwill support the RSO when it is necessary for the RSO
to assert authority. If the RSC has overruled.the RSO, it will,

(n|' record the basis for its action in the minutes of the quarterly
: -

mee ti ng.~
r'

i -

i.

B c. Review of ALARA Program
t

(1) The RSC will encourage all users to review current procedures
-

and develop new procedures as appropriate to implement the''

ALARA concept.

(2) The RSC will perf orm a quarterly review of occupational radiation*

exposure with particular attention to instances in which the'

investigational levels in Table 1 are exceeded. The principal
purpose of this review is to assess trends in occupational expo-
sure as an index of the ALARA program quality and to decide if
action is warranted when investigational levels are exceeded (see
Section 6 below for a discussion of investigational levels).*

*The NRC has emphasized that the investigational levels in this program are
not new dose limits but, as noted in ICRP Report 26, " Recommendations of the
International Commission on Radiological Protection," serve as check points
above which the results are considered sufficiently important to justify
investigations.

G-2
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-Table 1
i

Investigational Levels '

,

Investigational Levels
(mrems per calendar guarter)

Level I Level II |

1. Whole body; head and trunk; 125 375 '>

active blood-forming organs;
lens of eyes; or gonads

2. Hands and forearms; feet -1875 5625 h
'and ankles: I

-- 3 . - Skin of_ whole body * 750 2250-

*Not normally applicable to medical use operations except those
using-sign _ificant quantities of beta-emitting isotopes.

I

|
;

'

(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 RS0, authorized users, and ~!
workers as well as those of management. :|

~ 3. Padiation Safety Officer
1

a. Annual.and Quarterly Review 1
1

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

.(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 Section 6 of this program and
will prepare a summary report for the RSC.

i

(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.

b. Education Responsibilities for ALARA Program

(1) The RSO will schedule briefings and educational sessions to
inform workers of ALARA program efforts.

G-3
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L(2)n,The RSO will ensure that authorized users, workers, and ancillary
personnel who may;be exposed to radiation will be instructed in,

the ALARA philosophy and informed:that' management, the RSC, and-
the RSO are committed to implementing the.ALARA concept.-

<

c. Cooperative Efforts:for Development of ALARA Procedures '

Radiation workers will be given opportunities to participate in-
formulating the procedures that they will De required to follow,g 1

h (1) 'The RSO will.be in close contact with all users'and workers-in
--order to develop ALARA procedures- for working with' radioactive ;

materials.

(2) =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.

d. Reviewing Instances of Deviation from Good ALARA Practices

The RSO will investigate all known instances of deviation from good
ALARA practices and, if possible, will determine the causes. When
the cause is known,-the RSO will implement changes in the program to
maintain doses ALARA.

4, Authorized Users

a. New Methods of Use Involving Potential Radiation Doses

(1) The authorized user will consult with the RSO and/or RSC during
the planning stage before using radioactive materials for new

' '

uses.

(2) The authorized user will review each planned use of radioactive ,

'materials to ensure that doses will be kept ALARA. Trial runs
may be helpful.-

b. Authorized User's Responsibility to Supervised Individuals

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

(2) The authorized user will ensure that supervised individuals who
are subject to occupational radiation exposure are trained and
educated in good health physics practices and in maintaining
exposures ALARA.

5. Individuals Wfio Receive Occupational Radiation Ooses
~

a. Workers will be instructed in the ALARA concept and its relation-
ship to work procedures and work conditions.

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

00Kif#L N0.8 6 4 5 ?-
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6. Estatilishment of? Investigational Levels-in Order to Monitor Individual
Occupational _ External Radiation Ooses

This-institution'hereby establishes investigational levels.for occupa-
tional external-radiation doses which, when exceeded, will initiate-review
or investigation by the RSC and/or the RSO. The' investigational levels-
that'we'have adopted are listed in Table 1. These levels 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 personnel' monitoring not less than once
in any calendar quarter as required by 6-20.401 of 10 CFR Part 20. The-

following actions will be taken at the investigational levels as stated
in Table 1:

i

a. Personnel-dose 'less than Investigational tevel I.

Except when deemed appropriate by the RSO, no further action will .be
taken in those cases where an individual's dose is less than Table 1
values for the-Investigational Level I,

b. Personnel dose equal to or-greater than Investigational Level I but
-less than Investigational Level II.

The RSO will review the dose of each individual whose quarterly dose
equals or exceeds Investigational Level I 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 Investi-
gational Level II, no action related specifically to the exposure is
required unless deemed appropriate by the Committee. The Committee
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 Committee minutes.

Personnel dose equal to or greater than Investigational Level II.c.

The R50 will investigate in a timely manner the causes of all person-
nel doses equaling or exceeding Investigational Level II and, if
warranted, will take action. A report of the investigation, any

i 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 follow-
ing completion of the investigation. The details of these reports
will be included in the RSC minutes.

,

d. Reestablishment of investigational levels to levels above those
listed in Table 1.

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

G-5
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The RSC will review the justification for and must approve orF

disapprove all revisions.cf investigational levels.
7. Signature 'of Certifying Of ficial* -

I hereby certify that this' institution has implemented th' ALARA Programset forth above. e

/ -

hb. t

.fi4 nature V'

Michael A. West
Name (print or type)

-.

President
Title !

i

!

-

i

!

d
i
1

i

1

|

'

,

1'

*The person who is authorized to make commitments for the administration of!the institution (e.g., hospital administrator). 1

{
3
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APPENDIX H

Model Procedure for Leak-Testing Sealed Sources
(See S 35.59.)

You or your contractor may use the following model procedure to . leak-test
sealed sources. If you, or the contractor, follow the model procedure you may-

_

say on your application,. ''We will establish and implement the model procedure
for leak-testing sealed sources that was published in Appendix H 'to Regulatory
Guide 10.8, Revision 2." ;

You may develop your own procedure for review. If you' do so, you should
consider for inclusion a_11- the features in the model and carefully review the
requirements of S 35.59. Say on your application, "V!e have developed a leak-
test procedure for your review that is appended as ATT 10.3," and append your
leak-test procedure.

'

MODEL PROCEDURE

-1. 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 sources stronger than a few millicuries, set out a
survey meter, preferably with a speaker, so you can 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 to be used. Samples should be taken
as follows:

a. For small sealed sources, it may be easier to wipe the entire acces- '|
sible surface area. Pay particular attention to 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 crosshairs. Also wipe the !
primary and secondary collimators and trimmers. 1

d. If you are testing radium sources at the same time you are testing
' RC-licensed sources, they should also be checked for radon leakage.
This can be done by submerging the source in a vial of fine grained
charcoal or cotton for a day. 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.

0H~
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', :iit :The samples willlbe analyzed as follows; '.
m ,n

a. LSelect an.zinstrument that is sufficiently sensitive to- detect ~
. J 0. 005' microcurie'.' For. beta sources,--a proportional: flow counter,:. -

*

bJ liquid scintillation counteri or thin-end-window:GM survey ~ meter.may.
W be; appropriate. L For gamma! sources,- a crystal with a: ratemeter or-
L, 'scalerJor a GM: survey meter may be_ appropriate. iDose calibrators-

'

C'4 used in nuclear medicine are not sufficiently sensitive ~. ''

b.- $To) estimate |the'detectionlefficiency.ofltheanalyzerusedtoassay-
,

. ' ithe wipe samples,: assay _ a check:sourcesthat has the same isotope 1as.
:the' sealed | source and whose activity is certified:by the supplier.
If one is not available, tit will'be necessary to use a certified check''

,

#
'

-source?with a different isotope that has-a,similar spectrum.~ , I fi <

' calculations demonstrate = that the instrument isinot sufficiently :
sensitive to detect _0.005 microcurie,:a different instrument must
be'used.-

,

c.- Assay'theLwipe' sample.'. It|must; be|in_ the same geometry relative to;,

c the ' detector as t was- the certified check source.
.,

,

:d. Record th'e wip ~ sample counts per' minute. Then-calculate'and record
_ the estimated . Activity' in microcuries on the wipe sample."

-

. . >

'

Continue the same ' analysis'. procedure for. all wip'e samples.e.
~

f. If the wipe sample activity'is 0.005 microcurie or greater, notifyt

" '.the RSO. The: source'must be withdrawn from use to be: repaired or<

E, | discarded. 'If'it is a ' source distributed under:an NRC'or Agreement
State'-license, the NRC.'must be notified. .(See_ paragraph 21.21(b) of.

~

'10 CFR-Part 21 and paragraph 35.59(e)(2) of-10 CFR:Part 35.)'

.

g. Sign:and date the list.of; sources -data, and, calculations.
.

1

,

s. ,

s ;

q
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APPENDIX'M{' .
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E _

Records'of Byproduct Material Use
g :r

b< General
'

:

@" -Many suppliers;i_nclude! pressure-sensitive stickers:or forms that have much
of the information" required.by the regulations. LYouLmay use.theseLin your'

records and'need not duplicate:the1information.on them. Be':sure toiwrite down:
* whatever additional information-is(required but-is not cued-or printed on:them.'

Information'doesinot have to be' recorded:in the order given in.these procedures.?p'
-

_Also, you do not~have-to_ replicate entries. For-exampl,e,:if you prepare a+

multidose. vial'for use one day, you do.not have-to= record the date each-time-
_

;you: draw- a. dosage f rom it; 'if you take' 30 Ir-192 seeds that are. each. 0.5= milli-
,

curies,=.you-do not) have to list each seed individually.
_

-
-

M.1' Ebcords' of=Uhit Dosage Use (SS 30.51, 35.21,'35.53)'

-

JYou may'use the following'model. procedure to keep a record of unit. dosagef

use. If you will' follow the model procedure, you may_ say on your application,
"We will establish and implement the 'model procedure for a unit' dosageirecord
. system that was published in Appendix M.1 to Regulatory Guide 10~ 8, Revision ~ 2."-.

Iffyou prefer', you may develop your own unit-dosage record. system for
. review. -If you'do.so,.you should consider for inclusion all the features in

'- th'e model procedure and carefully review the requirements of SS 30.51,= 35.21,
and:35.53. Say on your application, "We have developed a-procedure for a unit.

,

7 1 dosage record system for your review that is appended as ATT 10.8," and append"

your. unit dosage record procedure.

D MODELiPROCEDURE-
_

-

!
'

For each unit dosage received from a. supplier, make a record of-the:
iy,

~ 11. _Radionuclide;- |

' 2. Generic name or its abbreviation or trade name; ;

.

3. Date of receipt; ;

)I=4. Supplier;

5. Lot number or control number, if assigned;

6. Activity in millicuries or microcuries as recorded on the unit dosage or
packing slip and its associated time;

7. Date of administration or disposal;-

8. If administered, ,

Prescribed dosage (unless already recorded in clinical procedurea.
manual ) ,

M-1
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.

b. sMeasured activity..in millicuries |or microcuriesLand dateiand. time-
'of measurement,

~

.

c.- Patient : name ' and i denti f i cati on numbe r . i f c one1has . been a ssi gned ;.

9. |If, discarded,3the date and-method _of disposal; and
'

4

-
4

10.- Initials;of the individual who made-the record.

. See~ Exhibit 13 for a Unit Dosage Receipt _ and Use Log Form you.may.want to;

- M.2L Records of Multidose Vial Use (SS 30.51,' 35!.21,'35.53)
,

You may use the following-model procedure.t'o k'eep~a record _of multidose-
s

' vial .use; If youiwill follow the model procedure,'you may say on'your applica '-

. tion, "We will . establish and implement the model proc'edure'for a-multidose vial ~i

record system that was published in-Appendix M 2 to Regulatory: Guide 10.8,
; Revision _2."m

~

If you_ prefer, you may develop. your .own multidose vial- record system 'for
review.. If you:do so, you should consider for inclusion all the features in'

=

the model system and carefully review the requirements of SS 30.51, 35.21, andn
.

35.53. Say on-your- application, "We have developed' a procedure -for a' multidose
vial record system'for-your review that is appended as ATTL10.9," and append.

= your multidose vial' record procedure. ;.

MODEL' PROCEDURE

For each multidose vial'that you receive from a' supplier or that you prepare,
make a record of the:

1. Radionuclide;-
.

[ ! 2. Generic.name or its abbreviation or trade name;

3. Date of receipt or preparation;-

4. = Date and time of initial assay and amount in both millicuries and
cubic centimeters-(cc) or milliliters (ml);

Si, Supplier or kit manufacturer;

6. If administered,

-a. Prescribed dosage (unless already recorded in clinical procedure
manual),.

b. Date and time dosage was drawn and measured,
c. Calculated volume that is needed for the prescribed dosage,
d. Measured activity in millicuries or microcuries,
e. Patient name and identification number if one has been assigned;

7. If discarded, the method of disposal and date; and

8. Initials of the individual who made the record.

M-2
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.See-Exhibit.14 for a Multidose Vial Preparation and Use Log Form you-may.

.

L

. _

want to use.

M.3 Measuring and Recording Molybdenum Concentration (S 35.204)

.

The regulations require that each licensee who uses a technetium generator
to prepare radiopharmaceuticals must test each elution or extraction for. its
molybdenum concentration. (This does not-have to be done when using radio-

. pharmaceuticals obtained from a distributor.) This measurement is usually made
with a dose calibrator. Licensees may not administer radiopharmaceuticals that-
contain more than 0.15 microcurie of Mo-99 per millicurie of Tc-99m at the time'

of. administration. If an elution or extraction has a higher concentration, there
may be a manufacturing defect that should be reported u'nder parag'raph 21.21(b) of
10 CFR Part 21.

.

The model procedure for measuring molybdenum concentration is based on the
use of a " molybdenum breakthrough pig." Your dose calibrator manufacturer will
usually supply, as an option, a molybdenum breakthrough pig made of lead. The
pig is usually thick enough to shield all the technetium photons but only a |
fraction of the molybdenum photons. The manufacturer will specify the Mo-99 |
correction factor to convert from measured Mo-99 to total Mo-99. !

The following model procedure may be used to measure the molybdenum concen- ;

tration in Mo-99/Tc-99m generator elution. If you will follow the model proce- .
dure, you= may say on your application, "We will establish and . implement the !

model procedure for measuring and recording molybdenum concentration that was -{
published in Appendix M.3 to Regulatory Guide 10.8, Revision 2."

If you prefer, you may develop your own molybdenum concentration procedure
.

for review. If you do so, you should consider.for inclusion all the features |
in the model procedure and carefully review the requirements of S 35.204. Say '

on your application, "We have developed a procedure for measuring and recording
molybdenum concentration for your review that is appended as ATT 10.10," and
append your procedure for measuring and recording molybdenum concentration.

MODEL PROCEDURE
|

Each time a generator is eluted, make a record of the:

1. Date the generator was received;

2. Date and time of elution;

3. Measured Mo-99 activity in microcuries;

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

5. Measured Tc-99m activity in millicuries;

6. Ratio of the total Mo-99 microcuries per millicurie of Tc-99m and check-
mark that the ratio is less than 0.07 microcurie of Mo-99 per millicurie
of Tc-99m. (If it isn't, stop and notify the RSO. In conformance with
paragraph 21.21(b) of 10 CFR Part 21, the licensee must notify the NRC if

M-3
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a leaking generator.is detected.) [The 0.07 action level allows for the
quicker decay of the Tc through the day of use. It is assumed that the<

material will be used within 6 hours, at which time the concentration of
Mo-99 to Tc-99m would have doubled.]

L 7. Initials of'the. person who made the record.
.

M.4 Keeping an: Inventory of Implant Sources (SS 30.51, 35.21, 35.406)

You may use the following model procedure to keep an inventory and use
record-for implant sources. If you will follow the model procedure, you may
say on your application, "We will establish and implement the model pro.cedure

'for keeping an inventory of implant sources that was published in Appendix M.4
to Regulatory Guide 10.8, Revision 2."

If you prefer, you may develop your own procedure for keeping an inventory
and use record for implant sources. If you do so, you should consider for
inclusion all the features in the model system and carefully review the require- I

ments'of SS 30.51, 35.21, and 35.406. Say on your application, "We have devel- 1

oped a procedure for keeping an inventory of implant sources for your review {that is appended- as ATT 10.11," and append your procedure for keeping an i

inventory and use record for implant sources,.

MODEL PROCEDURE

1, Use a locking installed cabinet or safe to store all implant sources. '

2.: Make a list of names of those individuals you allow to handle implant ;
sources and have them initial beside their names. .~

3. For long-lived sources, draw a map of the storage drawer and indicate the
activity of the source at each storage point. For short-lived sources
that you-store in the manufacturer's shipping container, indicate the

iarea in the safe where you put the container. Also, be sure to add the
sources to the. inventory log.

4. Post the map and the list of individuals whom you permit to handle the
sources in the storage area or on the inventory log.

5. Each time-you remove a source, make a record of the number and activity
of sources removed, the room number of use or patient's name, and the tim'e
and date they were removed from storage; initial the record.

6. Each time you return sources to storage, immediately count them to ensure
){that every source removed has been returned. Then make a record of the

number and activity of sources returned, the room number of use or
patient's name, and the time and date they were returned to storage;
initial the record.,

7. If you ever perceive a discrepancy between the record and the number of
sources in use and in storage, notify the RSO immediately. ;)

See Exhibit 15 for a sample form you may want to use.

!
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-APPENDIX R.n

Model Procedure for Waste Disposal
(See-66 20.301, 20.303, 20,306, and 35.92.)

[:
f, The following general guidance and procedure.may be used for disposal

of radioactive _ waste. IfJiou follow all the general guidance and procedures,
,-

you may say on your application, "We will establish and implement-the general
; guidance and model procedures for waste disposal that were published in
Appendix R to Regulatory Guide 10.8,' Revision 2."

If- you prefer, you may develop your own procedure for review. If you do
so, you should consider for inclusion all the features i'n the general guidance
and models and carefully review the requirements of SS 20.301, 20.303, 20.306,

. Say on your. application, "We have developed a procedure for waste-and 35.92,

disposal for your review that is appended as ATT 11.1," and attach your procedure.

Overview

There are four commonly used methods of waste disposal: release to the
environment through the sanitary sewer or oy evaporative release; decay-in-
storage (DIS); transfer to a burial site or back to the manufacturer; and
release to in-house waste. With the exception of.the patient excreta (see
paragraph 20,303(d)) and generally licensed in vitro kit exemptions (see para--
graph.31.11(f)), nothing in these guidelines relieves the licensee from main-
t,aining records of the disposal of licensed material. (See paragraphs 30.51(a)
and 20.401(c)(3).)

General Guidance |

1. All radioactivity labels must be defaced or removed-from containers and
packages prior to disposal in in-house waste. If waste is compacted, all ;

labels that are visible in the compacted mass must be defaced or removed. |
q

'

2 '. Remind employees that nonradioactive waste such as leftover reagents, boxes,
and packing material should not be mixed with radioactive waste.

3. Occasionally monitor all procedures to ensure that radioactive waste is
not created unnecessarily. Review all new procedures to ensure that waste
is handled in a manner consistent with established procedures.

,

4. In all cases, consider the entire impact of various available disposal
routes. Consider occupational and public exposure to radiation, other {

hazards associated with the material and routes of disposal (e.g., toxi- !

city, carcinogenicity, pathogenicity, flammability), and expense.

MODEL PROCEDURE FOR DISPOSAL OF LIQUIDS AND GASES

Liquids may be disposed of by release to the sanitary sewer or evaporative
release to the atmosphere. This does not relieve licensees from complying with

'

other regulations regarding toxic or hazardous properties of these materials.

R-1
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.' 1.' | Regulations for disposal in the sanitary sewer appear in S 20.303. Mate-
rial must'be readily. soluble or dispersible in the water. There are daily
and monthly limits based on the total sanitary sewerage release of your

w facility. . (Excreta from patients undergoing medical diagnosis or therapy-
is exempt from all the above limitations; see paragraph'20.303(d).) Make
a record of the date, radionuclide, estimated activity that was released

-(in millicuries or microcuries), and of the sink or toilet at which the'
material was released.

2. Limits'on permissible concentrations in effluents to unrestricted areas
:are enumerated in Table II of Appendix B to 10 CFR Part 20. These limits
apply at the boundary of the restricted area.: Make a record of the date,
radionuclide, estimated activity that was. released'(in millicuries or micro-
curies) and estimated concentration, and of the vent site at which the mate-
; rial was released.

'3. Liquid scintillation-counting media containing 0.05 millicurie per gram
of H-3 or C-14~may be~ disposed of without regard to its radioactivity
(S 20.306). ' Make a record of the date, radionuclide, estimated activity
(in millicuries or microcuries), calculated concentration in microcuries
per gram, and how the material was disposed'of.

MODEL PROCEDURE FOR DISPOSAL BY DECAY-IN-STORAGE (DIS)

Short-lived material (physical half-life less than 65 days) may be dis-
posed of by DIS. If you use this procedure, keep material separated according
-to half-life,

1. Consider using separate containers for different types of waste, e.g. ,
capped needles and syringes in one container, other injection paraphernalia

.

such as swabs and gauze in another, and unused dosages in a third container.
Smaller departments may find it. easier to use just one container for all
DIS waste. Because the waste will' be surveyed with all shielding removed,
the containers in which. waste will be disposed of must not provide any
radiation shielding for the material.

2. When the container is full, seal it with string or tape and attach an
identification tag that includes the date sealed, the longest-lived
radioisotope in the container, and the initials of the person sealing the
container. The container may then be transferred to the DIS area.

3. Decay the material for at least 10 half-lives.

4. Prior to disposal as in-house waste, monitor each container as follows: |

a. Check your radiation detection survey meter for proper operation;

b. Plan to monitor in a low-level (less than 0.05 millirem per hour)
area;

c. Remove any shielding from around the container;

d. Monitor all surfaces of each individual container;

R-2
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e. Discard as in-house waste only those containers that cannot be distin-
guished from background. Record the date on which the container was-
sealed, the disposal date, and type of material (e.g. , paraphernalia,
unused dosages). ' Check _ to be sure no radiation labels are visible,

f .,' Containers that can be distinguished from background radiation
levels must be returned to the storage area for further decay or
. transferred for burial;

-If- possible, Mo-99/Tc-99m generators should be held 60 days before being5..
dismantled -because of the occasional presence of a long-lived contaminant.
When dismantling generators, keep a radiation detection survey meter (pref-
erably with a speaker) at the work area. Dismantle the oldest. generator
first, then work forward chronologically. Hold each individual column in
contact with the radiation detection survey meter in a low-background-
(less than 0.05 mR/hr) area. Log the generator date and disposal date for
your waste disposal records. Remove or deface the radiation labels on the
generator shield-

- MODEL PROCEDURE FOR' TRANSFER FOR BURIAL

Except for material suitable for DIS and some animal carcasses, solids
must be transferred to a burial site. ' Follow the packaging instructions you
received from the transfer agent and the burial site operator. For your record
of disposal _, keep the consignment sheet that the transfer agent gave you.

MODEL PROCEDURE FOR RELEASE TO IN-HOUSE WASTE

Waste from in vitro kits that are generally licensed pursuant to S 31.11
is exempt.from waste disposal regulations. Radioactive labels should be '

..

defaced or removed. There is no need to keep any record of release or make any
measurement.

MODEL-PROCEDURE FOR RETURNING GENERATORS TO THE MANUFACTURER
*

"

Used Mo-99/Tc-99m generators may be returned to the. manufacturer. This
permission does not relieve licensees from the requirement to comply with ,

10 CFR Part 71 and Department of Transportation (DOT) regulations.

- 1. Retain the records needed to demonstrate that the package qualifies as a
D0T Specificati,on 7A container (see DOT regulations, paragraph 173.415(a) of

,

49 CFR Part 173).'

b 2. Assemble the package in accordance with the manufacturer's instructions.

3. Perform the dose rate and removable contamination measurements required
by paragraph 173.475(i) of 49 CFR Part 173.

4. Label the package and complete the shipping papers in accordance with the
manufacturer's instructions.

i

,
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L' n AKRON GENEML urchact A. west

{ 3 ' , ACEDUCAL CEHVER
,

nv+.una n o'

" ' February 2. 1989 _

nm. 7
cw J/ /u ,

- - _

g 'y .-<f
Materials Licensing Section g7e-

U.S. Nuclear Regulatory Commission n, - -

g{jAttn.: Patricia Vacherlon n
,

Region III r. .--|
799 Roosevelt Rd. D:n t '

n,
Glen Illyn, Illinois 60137 g

~ ~ ~

Dear Mrs. Vacherlon:

This constitutes an application for amendment of NRC Byproduct
Material License No. 34-03362-02.

This amendment should also be incorporated in our license renewal
(control #86459).
Bruce A. Cross, M.D. is to be added as an authorized user for
brachytherapy sources and for therapeutic use of radiopharma-
ceuticles. Dr. Cross was certified in June, 1987 by the American
Board of Radiology in Radiation Oncology. .

. c'
It is requested that frnald L. Salisbury, Ph.D. be added as ' ail
authorized user for in-vitro studies involving hydrogen;3, 2 A
carbon-14, chromium-51, iodine 125, sulfur-35, phosphor 6us-32- "

and technetium-99m. Dr. Salisbury is currently listed at an G g
authorized user at the University of Akron, Akron, OhioL(licen,se *
#34-03279-03). ;'@ }
lt is also requested that Tc-99m be authorized for animal k
studies. These studies will involve less then 100 mci of Tc-99m
at any one time. Facilitics and procedures are described in the
attachment.

Enclosed is a check in the amount of $120.00 to cover the cost of
-the license amendment.

Sincerely,

s

L.R. Milavickas, Ph.D.
Certifie Physicist, o RECEIVED

[(/ [g FEB 091989

A 'ciael A. West REGION III * " " '
""d''**"*"""""President

Akron General Medichl Center y n.A,

CONTROL NO.8 6 8 9 3 FEB' 9 N - - a -
-

~-

LRH: bah
' Attachment
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ANIMAL STUDIES INVOLVING RADIOACTIVE MATERIAL}

.

1. Possession limit: 100 mci of Tc-99m in any chemical form.

II.. Duration of studies: Animals will be injected, sacrificed and
dissected on the same day.

III. Location of studies::,

A. Animals will be injected, housed sacrificed and dissected
in the Microsurgery room of the K. Calhoun Research
Laboratory (see attached floor plan). . Animals may be
injected in room 124 (ante room) and housed temporarily in'

the vivarium (room 125).

B. The organ samples will be placed in sealed containers and
labeled with radioactive material stickers.

C. The samples will be transported by lab personnel to the
Immunology lab-or Nuclear Medicine for counting.

IV. . Storage and Waste Disposal

A. Absorbent materials used in the cages housing injec ted
animals, gloves and any other contaminated materials will
be placed in plastic bags, sealed, dated, labeled with
radioactive material stickers, stored for 10 half-lives in
the recovery room 122 and then disposed of as non-
radioactive waste.

B. Animal carcasses and parts will be sealed in plastic bags,
dated, labeled with radioactive material stickers, stored
in the recovery room 122 for 10 half-lives and then
disposed of as non-radioactive waste.

V. Area Survey Procedures

A. The storage area, the micro surgery lab, vivarium,'

ante room and the cages will be surveyed for radiation
-level and contamination.

2B. The survey will consist of: ,-

( 9 -

"

.1.- A measurement of radiation levels with a survey meter
sufficiently sensitive to detect 0.1 mR/hr. If the
radiation level exceeds 2.0 mR/hr in the laboratory, then
the individual performing the survey shall notify the RSO
immediately.

1

2. A series of wipe tests to measure contamination levels. A
,

. NaI well counter will be utilized to perform theseL

Areawillbecleanedangre-monitoredifi measurements.
the reading exceeds 2000 dpm per 100 cm , If after

CONUML NO.8 6 89 3
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cleaning, tho' removable contamination still exceeds 2000 dpm-n
~ .per 1000 cm2 back-ground, then the individual - performing the |

survey |shall notify'the.RSO immediately. !

L
C. A record will be'kept-of all survey results, including

negative results for at'least two years.- The' record will,

' include:

1. Plan.of the area surveyed.

J 2. Date of survey.
3. Trigger. levels for each area.
4. Initials of persons conducting the survey.-

'~

5. Identification-of equipment used to make the survey
- 6. 'Heasured exposure rates, keyed to location on the ~ * -

. drawing (point;out rates _that require. corrective
action).

7. Detected contamination levels, keyed,to locations on
drawing.-

,

..8. Corrective action taken in the case of contamination
% or' excessive exposure rates, reduced contamination
I" levels or exposure: rates after corrective action, and

~

[- .any. appropriate comments.
s.

's'~
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Room.115 - Microsurgery - surgical proceduge,s , , , a., O ,
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.--.
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.-
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