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INFORMATION REQUINED FOR ITEMS 7 THROUGH 27

For Items 7 through 23, check the apgropriate boxles) and submit a detailed description of all the requested information. Deqin
each item on a separate sheet, identify the item number and the date of the application in the lawer right corner of saeh page, 1!

you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specily the reveion !
number and date of the referenced quide: Regulatory Guwde 10 8 N [ — Date o - |
“Note: All appendices referenced on this rage are based on Nogulatory Guide 10.8. '
Revision 1, and are attached to the application. Some appeéndices ave been nli ght ly l
Lmadified to reduge the reculatory burden, '
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X [MNemesind SpeciaiiiesAttachadiand (o page 5) | x| . J
X Duties as in Appendix B, or IEnu.\amm Rules Attached ‘
{Check One! L 4
Equivalent Duties Attached 16. EMERGENCY PROCEQURES /Check Onel (Pape 19) :
. y LM S NS S . S A
8. TRAINING AND EXPERIENCE 4 f’.’lgc 7) X | Appendix M Procedures Followed of
- - —— e ——— T -+
’ iy -r:"i sivalent p'Ofo.thw Attached
x| and iSee _page 1) )|
Supplement A Attached fur RSO. 17, AREA SUAVEY PROCEDURES /Check Oas .
R —— e ————— _.‘."__I'I,.L.,(.._‘ ,‘r‘tl...
9. INSTRUMENTATION {Check One/ (Page 8) - I»\;‘:“end.x ! Procedures Followed | or !
: A o S S R
Appendix C Form Attached; or i i Equivalent Procordures Attaohed J
List by Name and Model Number 18. WASTE DISPOSAL /Check Dne) (Page 21) |
10, CALIBRATION OF INSTRUMENTS (I‘agc 9) X Appendix J Form Attached. or !
ﬁ __.? proon— S p— e —— ——————————— A ey S
Equivalent Information Artached
L 9)“:”“* One) T:;rn.-.;'»ru*r CUSE OF RADIOPHARM ACE 5 -1‘
Equivalent Procedures Attached: and [ro. e l,{f’.;_,.'. S LT - |
Appendix O Procedures Followsd for Dose | e R - |
% | Calibrator: or ‘ I.“AI'T"."‘CIR K Procedures Followed o 1
[Check Ona) B S —
Equivalent Procedures Attached i i.‘:'z-‘ valent Procedures Attached |
|
11, FACILITIES AND EQUIPMENT (Page 14) !?0' THERAPEUTIC USE OF SEALED SOURCES |
+ Yt PSS T LS | S SRR S o - : - | e I
: i
X Description and Diagram Attached - JIDH.L‘M Informatian Attached : and |
ALLANL it ]
12. PERSONNEL TRAINING PROGRAM (Page 15) | Appendix L Procedures Fallowed, or :
. ‘_ _‘_ — ! — ——— P ‘l[...'['-;" n"c-
E o ' |
X I Description of Training Attached | Equivalent Procedures Attached |
13, PROCEDURES FOR ORDERING AND RECE(VING ny PROCEDURES AND PRECAUTIONS FOR USE OF l
RADIOACTIVE MATERIAL (Page 16) 21, RADICACTIVE GASES (eq., Xonon — 133 (Pape 22 )

| Detailed Information Attached

X Detailed Information Attached

|

L x|

PROCEDURES FOR SAFELY OPENING PACKAGES [ PHOCEDURES AND PRECAUTIONS FOR USE OF
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RADIDACTIVE MATERIAL IN ANIMALS
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e ]
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—e &
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24. PERSONNE L MONITORING DEVICES
e et SUPHLIER " '
0 anprepciow Boa) k EXCMANGE F g QUENSY ‘
1
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800y o
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RADIATION SAFETY/MEDICAL ISOTNPES COMMITTEE
The membership of this committee will consist of at least three members and will
include:
1. the radfation safety officer:
2. the hospital administrator or other administrative official directly
responsible to the hospital administrator in the hospital's internal
chain of command;

3. »i physician specialist* from each department where radicactive materials
are used; and

4, a representative of the hospital's nursing staff,

#Tora departments, such as the nuclear pharmacy, may not he under the supervisfon
of a physfctan. [n these cases, the supervizary paramedical professional will be
2 memher of the committee,

The names and qualifications of the committes members will be documented in the
committee's records, wili be updated as necessary, and will be available for
inspection by the NRC,

[tom 7
Page §




Responsibility
The committee is responsibie for .

I

Fnsuring that all individuals who work with or in the
vicinity of radioactive material have sufficient traming
and expenence to enable them to perform their dulies
safely and in accordance with NRC regulations and
the conditions of the license.

Ensuring that all use of radioactive material is con-
ducted in a safe manner and i1 accordance with NRC
regulations and the conditions of the license

Duties
The committee shail

Be familisr with all pertinent NRC regulations. the
terms of the license, and inforination submitted (s sup-
port of the resuest for the hicense and its amendments

Review the training and experience of all individuals
wha use radicactive matenai (including physicians,
technologists, physicists, and pharmacists) and deter-
mine that their qualifications are sufficient to enable
them to perform their duties safely and in accordance
with NRC regulations and the conditions of the ligense,

Establish a program to ensure that all individuals whose
duties may require them to woark In the vicinity of
radicactive material (¢ g, nursing, security, and house:

'ﬂ N"numou n 1941 that would change the Aame, compon-
hon. and

Retions of thi commitiee

APPENDIX B
MEDICAL ISOTOPES COMMITTEE®

keeping personnel) ate praperly instructed as required
by §19.12 00 1OCFR Part 19,

Review and approve all requests for use of radioactive
matenal within the institution,

Prescribe special conditions that will be required dur
ng a proposed use of radicsctive material such as
requirements for hoassays, physical examinations of
users, and special montoring procedures.

Review the entize radiation safety program at least
annually to determine that al) sctivities are being con-
ducted safely and in accordance with NRC reguiations
and the conditions of the license The review shail
include an exammination of all records, *eparts fram e
radhation safery wfficer, resuits of NRC inspection,
wriften wafety procedures, and the sdequacy of the
INMITULION'S Managgment contral system

Recommend rematial aetion to correct sny deficiencies
dentified in the redistion safety program.

Maintain written records of il sommittee meetings,
ctons, recommendations, and decisions

Ensure that the byproduct material license is amended,
when necessary, prior to any changes in facilities,
equinment, policies, procedurss, snd personnel, as
specified in the license

Meeting Frequency

The mevical isatopes committes shall meet a1 0/*8n a3 neces
Sary 'o comduct ity business Bt not less thas snce in sach
calendar quarter

[tem 7 Cont'd
Page 6
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Roger W. Lambie

Edwin M. Lerman

Mordecai Kopperman

Curtis S. Hammerman

*TF you wish to add additional names to the list,

PREVIOUS AUTHORIZATION

e e - —

24-20047-01
24-01239-01

24-20047-01
24~01239-01

4-20047-01
24~01239-01

Iraining and experience
enclosed.

Item 8 on page 4 of Requlatory Guide 10.2,

AUTHORIZATION

Groups 1,171,844 r"*'
133=Xenon, 153=-Cadolinium

Groups 1,11,8 T-19
133-Xenon, 153-Cadolinium

Groups 1,17,M¥ j:~!§/
133-Xenon , 153-Cadolinium

Groups 1,114 FRRLY
133~Xenon, 153-Cadolinium

1

Il“ catilw..fr’
A .ul&mc a“m
Canelias qu/mj&.

(fhflo(l/rwa’b *‘53

follow the instructions in

[tem 8
Page 7
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CALIBRATION OF SURVEY INSTRUMENTS

Check appropriate items.
_l___ . Survey instruments will be calibrated at least anaually and following repaye.
¢ b 2 Calibration will be performed at two points on each scale used for radiation protection purposes, e, at least up
1o | Rihe.
The two points will be approximately 1/3 and 2/ of full scale A survey instrument may be canwidered properly
calibrated when the instrument readings are within + 0 percent of the caleulated ar known values for cach point
checked. Readings within # 20 percant are considered acceptable if a calibration chart, graph, or response factor
is prepared, attached to the instrument, and used to interpret rexdings to within * 10 percent. Also, when higher
scales are not checked or calibrated. an approprate precaulionary note will he posted an the mstrument,
3. Survey instruments wili he calibrated
S A By the manufacturer
e . Al the Heensee's faciity

al

(1Y Calibration source
Radion chdo
Manufacturer's name
Model no.
Activity i muillicuries

ar
Exposure rate at a specificd distance
Accuracy
Traceahility to primary standard

(2} The calibration procedures in Section | of Aspendix D will be used
or
{3} The stephy-step procedures. including rediation rafety pencedures, are sitached.

8 By a canwiltant or outude firm

(1) Name ' A :

(1) Locstion _L734 Last 63rd Street #2146, hansas City, MO 64110

(1Y Procedures and sources

a0

—&— have been appraved by NRC and are an (e in License No 204~ 1661 7= MD

ceanee NAYE DEEN approved by an Apreement Styte 3 capy of the Agreement State license. the
procedures, snd a deswcnption of the sourdes sre atlac Rardd, and the consndiant's repott will
contain the infarmation on

s [HE B003UKed “Certificate of Instrumeni Callbegtion. ™
——— | NE COBU AT s Fepotting tocm 3y giteched

—— E UeECHBed I8 the gttachment, and the crnsiliant’s repart sl vt (he infotmation on

e | N8 ARG “Cestificate of Instruinent Calibration ™
sy HE COMSULLAN 'S rEporting Trem a6 attgohed

tom 10
:v‘““. 9
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CALIBRATION OF DOSE CALIBRATOR

A Sources Used for Lincarity Test

(Checn as appropriaie)
X

wmeecine. FIFSE €lStiON Trom new Mo-99/Tc.99m gencritor

or
Y 1f generators are not in use, a source of Tc-99m with
. Other® tspeaify) ACtIVIity equivalent to the maximum activity assayed to

clinical situations will be used.

B, Sources Used for Instrument Accuracy and Constancy Testx

-

Sugeested
Radionucisde Activity (mC) Activity (mt€i) Aseuracy
Co-57 18 One millicurie or more within ¢ 8%
B (13 81,03 100 microcuries or more . ie¢nin & 5%
Cyid? 0.140.3 100 migrocuries or more within & 5%
Ra-22 {2 N/A NIA
N/A N/A N/A
—————— A e —— ——— e
_______X The procedures described (n Section 2 of Arpendis D will be used far valihrgtion of the dose calibratar
of

—— . e. EQUIVEIENE procedures are aitaohed

e ——— e

*Fnr licensees whn gre not suthoreed Tor Mo 99/ Te Gom ReNPTRIN. ACHTIty Must he cqueralent to the Nighett & tivty gsed




& APPENDIX D (Continued)

Section 2

METHODS FOR CALIBRATION OF DOSE CALIBRATOR®

All radiopharmaceuticals must he assayed for activity to 3 Calculate nel activity of each source subtescting

: an accuracy of 10 percent. The most common instrument for
accomplishing this is an ionizationsty pe dose calibrator The
instrument must be checked for accurate operation at the time
of installation and periodically thereafter.

A, Test for the following:

I Instrument constancy (daily)

2. Inw me t accutacy (at installation and annually
there ter)

W¥3 Instrument linearity (at installation and quarterly

thereaiier)

4  Geometincal variation (at installation)

out background level.

4 For each source, plot net activity versus the day
of the year on semilog gragh paper

§. Log the hackpround levels

A, Indicate the predicted activity of each source

based on dec - caleulations and the # S percent
limits on the graph.

7 Repeat the procedure used for the Cs 137 source
for all the commanly used radionsclide settings,

B.  After repair or adjustment of the dose calibrator, repeat #.  Variations greater than + 5 percent from the pre-
all the appropriate tests listed above (dependent upon dlcted activity indizate the need for instrument
the nature af the repairs), repalr or adiistment

€.  Tesut for Instrument Constancy L Investigate higher than normal background levels

Instrument constancy means that there is reproduci-
bility, within a stated acceptable degree of precision,
in measuring 3 constan! activity over time. Assay at

to determine their arigin and to eliminate them
if postible by decontamination, relacation, #te,

least ong relatively long-lived reference source such as D, Inspect the instrusient on & quarterly basis 1o ascertain
Cwl137, Co-$7.%% or Ra-226%* using a reproducible that the measurement ¢haniber liner 14 in place and
geometry before each day's use of the instrument that instrument zero s properly et (see manafacturer's
Preferably, at least two reference sources ( forexample, instructions)

35 mCi of Co-57 and 109-200 uCi of €137 or }-]

mg Ra-226 (with appropriate decay cotrections) will

be alternated each day of use to test the instrument’s  “*F Test of Instrument Linesrily

performance over a range of photon energies and
source sctivities.

b Assay cach reference source using the appropriate
instrument setting (e, Cw 137 setting for Cs- 137)

2. Measure background level al same instrument set.
ting, or cheek that sutomatic background sub-
traction s operating properly when blanks yro
nserted in the calibrator

The linearity of a dose calibrator should be ascertained
over the entire rangs of activities employed. This test
will use a vial of Te 99m whose sctivity is equivalent ty
the maximum antigipeted activity to be assayed (e.g.,
the first elution from a new generator),

! Assay the To 99m vial in the dost ealibrator, and
sibtract background level to abtamn net activily
i il uties

.

See ANSI N42 1) 1978 “Calineation and Usage of Dose Caiibraion b Rfr'ftﬂ step 1ot Lime intervals ol 6. 24,3 and
MNM.‘M: 'n: :h'. A-",‘,ﬂ.l "ﬂ'o‘t.mvln-.!cf Americ :u AKX hours atter e amsftal asaay
Natinnal Standar titute, lae., 14, oslway, New Yois, N
1061 8),

LRl
Cn 8T and R 226 sre ann subjeat ty NIE Licenting, the casprative

L1 ::u”'mohnn he connelied 1o determine ity regquirements Tar

materisl

! (king the 30 hont activiiy neessurentent as » start
g poral, calculate the predhieled sctivities ot O
6, 34, and 48 hours using tiv fallowing tabie

[Eem 10O

ape 11



Assay Time® (hr)

Correction Factor
0 I3
6 15883
24 1.99%
30 1
4% 0.126

Example : If the net activity w.2asured at 30 hours
was 15 625 mCi, the calculated activities for & and
48 hours would be 15625 mCix 15 853 = 2477
mCiand 156235 mCix 0.126 = 197 mCy, respec-
tively.

4.  On log log coardinate paper, plot the measured
net activity (for each time interval) versus the
calculated activity (for the same time interval)

$.  Theactivities plotted should be within ¢ 5 percent
of the calculated activity if ‘he instrument s
lincar and functioning properi;. Errors greater
than #5 percent indicate the need for repair of
adjustment of the instrument.

6. If instrument linearity cannot be corrected, it will
be necessary in routing assays to use either(a)an
aliquot of the eluate that can be accurately mea-
sured or (b) the graph constructed in step 4 (o
relate measured activities Lo caleulated activitios

Test for Geometrical Variation

There may be significant geometrical vanation in activi-
ty measured as a function of sample valume or configu-
ration, depending on the volume and size of the joniza-
tion chamber used in the dose calibrator. The extent
of geometrical variation should be ascertyined for
commonly used radionuclides and appropriate correc.
tion factors computed \f variations are significant, e,
preater than # 2 percent. (Even though correction fag:
tors may be provided by the manufacturer, the aecu-
racy of these should be checked. ) When available from
the manufacturer, certified data on geometncal variy
tions may be used in licu of these measurements

To measure variation with velume of liquid, & 10cc
vial containing 2 mCi of Co-57 or other appropriate
radionuclide in a volume of | ml will be used

.

1. Assay vial at the appropriate instrument setting,
and subltract background level to obtain nel
achivity

2. Increase the volume of iquid in the vial in steps
to 2, 4.8, 10, 0, and 28 ml by adding the appro
priate smount of water or saline. After each add.
tion, gently shake vial te mix contents and assay

.

Assay times should he measured in whole hours and (e tion
factan
more resent hall life of 7'
these cortection factnry, |2

Id Be used to the third decimal place a indicated The
= 6,03 hewira has Been used in caloulating

a5 i step b (Fotluw poend tadiation safety prac-
tices to avon! contamnation and to minuntze
radation expowire 1

1 Selest one volume as a standaed (such ax the
volume of referonce standard used in performming
the test for instrument accuracy ), and calculate
the ratio of measured activities for zach valume
tis the reference volume activity. This represents
the velume correction factor (CF)

PLxample 1T activitienof 204, 2.02. and 2,00 mC§

arg measured for 4 8 and 10 ml vnlumes and
PO el 45 the refegence volume sel=ctod

I i
& ml Volume CF = === = () 98
104

W Plot the carrection factors against the volume on
linear graph paper. Use thas graph to sciest the
proper volume correction {actors fe - routine
assay of that radionuchde

& The true activity of a sample s cateulated ax

follows

True Activity = Meavured Activily 8

Comvection Factor

where the correction (aetor used i3 for the same
and promyvtrical configuration as the
wample measured

vorlume

6. Simatly, the vame sctivity of Co 57 1n 2 sytinge
may e soumpared with that of 10 mi in & 30«
vigl, and & correction factar may be calewlated

It shouid be noted that diffarences of X0 perepnt
in dote calibrater peadings between glass snd
plastic syringes have becn observed {or lower
enctpy radionuclides such as 1125, which should
by assayed in 3 dose calibrator anly of the relin
bility af such un sssay can be established, Glass
tubes and syringes may also vary enough i thick-
ness 1o cause sipmificant crfors i xsaying 1125
Henve, adoquate ¢ofrection facttits must be
established

An altermmative to providing syfinge calibration
factors 11 to simely astay the stoack vinl belore
and after Titling the tyringe  The activity i the
Lyringe i then the
(with a volume correction o sigeificant)

Iifference in the two teadinps

Test for Instrument Avcurpoy

Cheek the acouracy of the dotwe calibrator for several
A7, and Na 1l
waIng apprapriate reference dtandardy whase sctivilies
have boen calibrated by comparisons with stamdard

sl vy NIES and documented

radionuchcles, indheding C9 137 1o

siatitees tiat have he i 4443

Loewm 10O
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The activity levels of the reference sources used should 4
approximate those levels normaily encountered in lin-
wal use (e.g.. Co-57, 3-8 millicuries) giving adequate
attention to source configuration. Identify in your

application the three sources that you will use. State
nuchide, activity, and calibration accuracy. The lower-
encrgy reference standards (Te-99m, Xe-133, 1.125) 6.

must be in vials with the same thickness of glass as the
actual samples to be mcasured for best accuracy.

I Assay the reference standard in the dose calibra-
tor at the approprate setting, and subtract the ?
background level to obtain the net activity
\

"

Repeat step | foratotal of 3 determinations, and
average results.

3. The average activity determined in step 2 should
agree with the certified activity of the reference
source within #§ percent after Jecay corrections.

* Actual % Variation will be caleulated
a graph.

#%  As an option, we reguest authorization

.

with the Caliecheck ; supplied by Cal¢

Repeat the above steps for ather commonly used
radionuciides for which adaguate reference stand
ards are availabile

Keep a tog of these calibiration checks

Calibration checks that do net agree within
+35 pereent indicate that the instrument should
be repaired or adjusted. I this is not possible, 8
calibration factor should be caiculated for use
during routine assays of ra lionuclides.

At the same time the instrument s being initially
calibrated at the licensee’s facility with the refer-
ence standards, place a longlived source in the
calibratar, set the instrument, in turn, at the vari-
ous radionuclide settings used (Ce-137, K131,
Te99m, 14125, ete), and record the readings
These values may Jater be used Lo check instr-
ment calibration a! each setling (after correcting
for decay of the long lived source) without re-
quinng more relerence stindards, Keep a log of
these initial and subsequent readings



FACLLITIES & EQUIFMLNT

The following items ave provided for handling radioactis
material and will be used appropriately:

a. disposable gloves
b, syringe shields
lead vial shields
tongs and forceps
2" x &: lead bricks
work bench area with abscrbent paper

8" L block lead shield

The area designated HANDLING AREA will be used for receipt, storage
(including waste), preparation and measurement of radiocactive matervial
Radicactive waste will be stored in the lead brick storage area in labeled
containers, The ENTIRE AREA will be locked when nuclear wmedicineg personne |
are off duty and will be made available only to those people authoerized by
Nuclear Medicine. All radiopharmaceuticals are stored in their shipping
containers or in the two~inch thick lead storage area in the HANDLINC AREA.
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PERSONNEL TRAINING PROGRAM

NUCLEAR MEDICINE TECHNOLOGIST

These individuals will be registered or registry eligible technologists by their

respective registry group at this time, ARPFT or ASCP,

HOUSEKEEPING, NUCLEAR MEDICINE TECHNOLOGIST, and SECURITY PERSONNEL

These individuals will be required to attend lectures before assuming their duties
with or in the vicinity of radiocactive materials, annually for refresher training,
and whenever there is a significant change in duties, regulations or terms of
the license, Lectures for presentation of this material will be two hours in
duration, The training program will be of sufficient scope to insure that all
personnel will receive proper instruction in the items specified in Section 19:12
of 10 CFR, Part 19 and will include:

A. Areas where radioaztive material is used or stored

f, Potential hazards associated with radioactive materials

C, Radiological safety procedures appropriate to their respective duties

D, Pertinent NRC Regulations

E. The rules and regulations of the license

F. The pertinent terms of the license

G. Their obligation to report unsafe conditions.

H., Appropriate response to emergencies and unsafe conditions

[. Their right to be informed of their radiatior :xposure and hio-assay

results

Lectures will be given by the Nuclear Medicine Technologist, the radiation sofety
officer or a consulting physicist, Parts 19 and 20 of 10 CFR Regulatory CGuide
10.8, Rev, , Dated_j /79, "A Guide for Preparation of Applicaticns for Medical

Programs" will be used as source material for these lectures,



APPENDIX E

*PROCEDURES FOR ORDERING AND ACCEPTING DELIVERY
OF RADIOACTIVE MATERIAL

I.  The Supervisory Nuclear Medicine Technologist will
place all orders for radioactive matenats and will ensure
that the requested matenals and quantities are auth-
orized by the license and that possession limits are not

exceeded.

A system for ordenng and receiving radioactive mate-
risls will be established and maintained. The system
wili consist minimally of the following

1

a Ordening of routinely used materials

(1) Written records that identify the isotope,
compound, activity levels, and supplier,
ete, will be used.

(2) The written records will be referenced when
opening or storing radioactive shipment,

b, Ordering of specially used materials (¢ g, thera.
peutic uses)

(1Y A written raquest® will be obtained from the
pavsician who will perform the procedure.

(2)  Persons ardering the materials will refers
ence the phvucian’s writlen request when
placing the order. The physician’s request
will indicate isotope, compound, activity
level, ete

(3)  The physician’s written request will be ref-

erenced when receiving, opening, or storing
the radiosctive material.

& Itisessential that werlten records® be maintained
for 3l ardering snd receipt procedures

i Duning normal working hours, carriers will be imstructed
to deliver ratioactive packages directly ta the Nuclear
Medicine DepartiMent

4. During off duty hours, security personnel or other
designated individuals will accept delivery of radioac
tive packages in accordance with the procedures outs
lined in the sample memorandum belaw,

.
In ihe cone of specint ardery, the physician s writien jeguest snid
PPrOprigie shippwg/rectipl recards well e referenced and the dose
sssayed priar (o s admaristtgtion

SAMPLE®* MEMORANDUM

MEMORANDUM FNR .
FROM:
SUBJECT:

Security Personne)
Hospital Administrator

RECEIPT OF PACKAGES CONTAINING RANIOACTIVE MATERIA

Any packages containing radioactive material that arrive hetween 4:30 p.m, and 7 a.m,

or on Sundavs shall be signed for hy the
to the Nuclear Medicine Nepartment

Security Guard on duty and taken immediatel y
Unlock the door, place the package on top af the

counter immediately to the right of the door, and relock the door.

If the package is wet or appears to be damaned {rmediately contact the Radiation

Safety Officer.

**RADIATION SAFETY OFFICER
**OFFICE PHONF
*OUOME PHONE

Ask the carrier to remain unti) 1t can be dtermined that nelther he
nor the d:livery vehicle 15 contaminated,

*S0n the actual memo that 1s used, this information will be filled in and updated as

necessary.

[tem 13
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APPENDIX F

CONTAINING RADIOACTIVE MATERIAL

Special requirements will be followed for packages con-
taining quantities of radioactive material in excess of
the Type A quantity limits as specified in paragraphs
2.205(a)1) and (el of 10CFR Part 20 (mare than
20 Ci for Mo-9 and Te-9m). They will be monitored
for surface contamination and external radiation levels
within 3 hours after receipt if received dunng working
hours or within 18 hours il received after warking
hours, in accordance with the requirements of para.
Sraphs 20.205(3) through (c). Al shipments of liquids
grester than exempt quantities will be tested for leak-
age. The NRC Regional Office will be notified in aconrd.
ance with the regulations il removable contamination
exceeds 0.00 uCi/100 em® or if external radiation
levels exceed X0 mR/hr at ‘he package surface or
10 mR/he at 3 feet (o | m),

For all packages. the following sdditional procedures
for opening packages will be carne™pu:

Put on gioves to prevent hand contamination.

Visually inspect package for any sign of damage
(e .. wetness, crushed). If damage 15 noted, stop
procedure and notify Radiation Safety Officer

€ Measure exposure rate at 3 feet (or | mi from
package surface and record If >10 mR/hr, stop
procedure and notify Radiation Safery Officer

4 Measure surface exposure rate and record |f
>0 mR he, stop procedure and motify Radiation
Safety Officer.

e Open the package with the following precau

tionary steps

(1) Open the outer package (following manu
factuter’s directions, f supplied) and
remove packing ship

|
PROCEDURES FOR SAFELY OPENING PACY & £ |
!
|

€2)  Open innee package and verifly that cons
tenis agree with those on packing ship.
Compare requisition.® packing slip, and '
labe! on bottie

{3)  Check integrity of final source conteiner ‘t
(Le, inspect for hreakage of seais or vials,
loss of hguid. and discoloration of pack:
IPng matenal)

(4} Check also that shipment daes not exceed
pomession limity.

¢ Wipe external surface of final I
source container shield and re-
move wipe to low background |
area. Check wipes with a thins |
end-window G-M survey meter, |
and take precaution against the -
spread of contamination as
necessary,

B Monitor the packing matenisl and packages for
contarmunation before discarding ]

(11 ifcontaminated. treat as radioactive waste,

(2)  1f not contaminated. obliterate tadistion ﬁ
lahels before discarding In regular trash -

3 Maintain reoscds of the regults of checking each rechkage,
using “Radioaotive Shipment Receipt Record" (see next
pagel or  a form containing the same information.

— e o

-

|

!

.

f

. !
Io the cone of spscial ardem (eg., erspy doses), sivh inmpare ’
WALH R saleait ) Wt TEn fe Ut l
|

)
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APPENDIX G

GENERAL RULES FOR SAFE USE OF RADIOACTIVE MATERIAL

Wear laboratory coats or ather protective clothing al
all times in areas where radioactive materials are used.

Wear disposable gloves at all times while handling
radioactive matenals

Monitor hands and clothing for contamination after
each procedure or before leaving the area.

Always use syringe shields for routine preparation of
patient doses and administration to patients, except in
circumstances such as pediatric cases when ther use
would compromise the patient's well-being In thege
exceptional cases, use other protective methods such
a3 remate delivery of the dose (e g.. through use of 3
butterfly valve),

a. Do not eat, drink, smoke, or apply cosmetics in any
area where radicactive matenal 15 stored or used

b. Do not store food. drink, or personal effects with
radioactive material

& Assay each patient dose in the dose calibrator prior
to administration. Do not use any doses that diifer
from the prescribed dose by mare than |0 percent

b Fortherapeutic doses, also check the patient s name,
the radionuclide, the chemical form, and the altiv.

ity vs. the arder wriltea by the physician who wall
perform the procedure

Wear personnel monitoning devices (film hadge or TLID)
at all umes while in areas where radicactive materials
are used or stored. These devices should be worn at
chest ot waist level. Personnel monitoring devices when
not being wom 1o manitor cocupational exposures
shouid be stored in 3 designated Inw hachground area,

Wear TLD finger badges during elution of generatar snd
preparation, asvay, and imection of radiapharmaceuts-
cals

Ditpnse of radioactive wesie only n speciaily designated
and prgperly shieided feceplacies

Never pipatie by imouth

.
Survey pgencrator. Wit preparation. and injectian areas
for contamination after each procedure of of the end
of the day Decontaminate if necessary

Confine radioactive solations in covered containers
plainly dentified and labeled with name of compound
fadonuclide, date, activity, and radiption evel
arphcable

Always transprort radioactive materigl in sheelded
conlainers




APPENDIX H

EMERGENCY PROCEDURES

Minur Spills %

. NOTIFY: Notify persons in the area that a spili bas
occurred,

2 PREVENT THESPREAD: Cover the spil! with absorb: 4
ent paper

3. CLEAN UP: Use disposable gloves and remate handling 5
tongs. Carefully fold the sbsorbent paper and pad. In-
sert into a plastic bag and dispose of in the radiwoactive
waste container. Also insert into the plastic bag all other 6
contaminated materiais such as disposable ploves

4  SURVEY: With a tow-tange, thin-window G-M survey
meter, check the area around the spill. hands, and
clothing for contamination.

5. REPORT  Report iacident to the Radiation Safety
Officer.

Major Spills
I CLEAR THE AREA: Notify all persons not invelved

in the spill to vacate the room,

% PREVENT THE SPREAD: Cover the spill with absath-
ent pads, hut do not attempt to clean it up. Canfing
the movement of all personnel potentially contami
nated to prevent (he spread

*On the actual copy that is posted in the auclear

will be filled in and updated as necessary,

SHIELD THE SOURCE  If possibie, the spifl should
be shuelded, but only if it can by done without further
contamination or without sigmificantly (nareasing
yout radiation exposure

CLOSE THE ROOM: Leave the room and lock the
dooris) 1o prevent entey

CALL FOR HELP. Notify the Radiation Safety Offi
cer immediately,

PERSONNEL DECONTAMINATION® Contaminated
clathing should be removad snd stored fo: further evalu-
stion by the Radiation Safety Officer, If the spill ivon
the skin, Nush theroughly snd then wash with mild
soap and lukewarm water

"RADIATION SAFETY OFFICER
MOEFICE PHONE
#HOME PHONE,

*ALTERNATE NAMES AND TELEPHONE NUMBERS
DESIGNATED BY RADIATION SAFETY OFFICER

- e

[tom 1€
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APPENDIX |

AREA SURVEY PROCEDURES

All elution, preparation, and injection areas will be
surveyed daily with an appropnately low-tange survey
meter and decontamunated if necessary,®

Laboratory areas where only smal! quantities of radio-
active material are used (less than 200 uCi) wiil he
surveyed maonthly.

Waste storage areas and all other laboratory areas will
be surveyed weekly,

The weekly and monthly surveys will consist of

A measurement of radiation levels with a survey
meter suffliciently sensitive to detect 0. mRU e

A series of wipe tests 1o measure contamination
levels. The method for performing wipe tests will
be sufficiently sensitive to detect 200 dpm per
100 ¢m? for the contaminant involved Wipes of
elution and preparation areas or other “high
background™ areas will be removed (0 a low back-
ground ares for measurement

.
Fur daily surveys where no abhnormal s pose res sre fuund, only (ke

date, the ntification of the pervan performing the survey, and the
survey results will he recorded

A permanent record will be kept of all survey results,
including negative resulls. The record will include

Location, date, and identification of equipment
used, invluding the serial number and pertinent
counting elficiencies

Name of person conducting the survey,

Drawing of area surveyed, identifying relevast
features such 3¢ aetive slotage areas, active waste
areas, etc

Measured expasure rates, heyed to location on the
drawung (point out rotes that reguire corrective

00 )

Detected contamination levels, keved to locs

fions on drawing

Corrective action taken in the case of contaming
tion or excessive exposure rates, reduced con-
Lemination levely or exposure rates after corren
tive action, and any approprate comments,

Area will be cleaned if the contamination level excesds
200 dpm/100 em*




APPENDIX J

WASTE DISPOSAL

In view of the recent problems with shallow-land burial sites used by commergial waste disposal
firms. NRC s encouraging its licensees to reduce ihe volume of wasics sent to these Tacihities
Important steps in volume reduction are to segregate radioactive from noaradioadtive wasic, 10
hoid short-lived radicactive waste for decay in storage. and o releaw cortain matenals in the
sanitary sewer in accordance with §20.303 of 10 CIR Part 20

1. Liquid waste will be disposed of (check asapprepnate)

X ___In the sanitary sewer system in accordance wilh
§20.303 of 10 CFR Part 20
-0r=
—B-L. By commercial waste disposal sesvice (see also
Item 4 below)

Other (specify) See #3

Mo-99/Tc-99m generators will be (check as appropriate)

Returned to the manufacturer for disposal.
-0r- )

. Held for decay® until radiation levels, as mes-
sured in a low background area with 3 low-jevel
survey meter and with al! shielding removed, hase
reachrd background levels. All radiation labels
will he removed or obliterated, and the generators
wiil be disposed of as normal trash **

-
Be sure that waste storage areas were described i ltem |1 and
that they are surveyed periodically (ltem 7)),

-

These generators may contain tong fived radiamatopic contami:
nants. Therefure, the generatnr columnsy will be segregaled o that
they may he monitored separately o ensure Jdecsy 1o hMackpround
levels prnor to dispnsal.

,_"i_’_\__ Disposed of hy commercial waste disposal serve
we {see also Item 4 below)

NA
NA Qther (specify)

Otrer solid waste wall he (check ass appropriate)

Held for decay® unul radiation levels, as mea-
sured in 2 low background area with a low-ievel
survey moter amd with all shiclding removed. have
teached bagkground levels. Al radiation labels
will be remosed or abliterated. and the waste

will be disposed of v normal trash

'
i’ﬂ*__ Dispescd of by commercial waste disposal serv.
we fsee also [tem 4 belaw)

The commercial waste disposal servace used will be

N/A

(Name)

NRU/Agreement State License No

Item 18
Page 21




Procedures and Precautions for use of 133-Xenon
1. Quantities to be used

a. 5 Studies per week

b. 10 mCi per patient

¢, possession limit of 250 mCi

Use and storage area

a, Please see the attached diagram of the Nuclear Radiology area. Sources
will be stored until use in their shipping containers in the 2" thick lead
storage area. The 133-Xenon system will be stored adjacent to the Isotope
Handling area when not being used. The nearest unrestricted area is 21
feet away.

b. Ventillation information

This lab is located on the top floor of a 9 story building. Two vents
supply 650 CFM of air to this room. An c¢sxhaust system has been installed
directly from the ceiling to the roof of the building and is exclusive
for this room, The rate of exhaust is 700 CFM. There are no return
vents in this room and the walls of the room extend above the ceiling to

the poured concrete roof., Therefore: Supply : 650 CFM
Exhaust: 700 CFM

X air recirculated: 0

The nearest window is approximately 60 feet from the exhaust vent and there are
ne air intake vents in the area of the exhaust vent,

insure that all airflow rates vill be maintained, periodic preventive
maintenance checks will be performed by the building engineering departrent,

*R ¢, This room will be under negative pressure relative to the corridor. To

A uld be Limnns- o
7 L‘Q‘“‘k’f L A Oy

Procedures for routine use
a. See the attached brochure for routine use.
b. See the attached brochure for description of the equipment to be used.

¢c. The patient will breath through a face mask. For patients that cannot
be fitted with a face mask, a nose clamp will be used to prevent exhaling
into the room.

Emergency procedures: In case of accidental release of 133-Xenon into the
Nuclear Radiology area proceed as follows:

a. Procure the survey meter, evacuate the area, and insure that the door to
the area is closed (the low level survey meter shall be on hand and avail-
able as part of the equipment necessary while performing 133-Xe prodecures,)

[tem 21
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b. Wait thirty (30) minutes and survey the area, the room area must have
returned to background levels before work may be resumed. This 30
minute period is based on the room volume and the amount of air being
exchanged and exhausted by the normal ventillation system.

5. Air concentration of 133-Xe

a. Restricted area

1. A= 10mCi x 5 pt = 50 mCi/wk
pt wk

2. £ =202

3. Ventillation Rate: 650 CFM Supply
700 CFM Exhaust

4, Sample Problem

el mCi 3uCi o . 102 ml
V 50 - o X 10-';(:-.{- X 0.2 1 X 10 ok
1 X 10° uCi e
ml

The required ventillation rate is:

1 X 10° ml 1 CFM = 14.2 CFM
= X
wk
40 hr 1.7 X 107 ml/hr
wk

The ventillation rate specified is 5 A-3 greatly exceeds fle required amount.

6. Unrestricted area

a. 133-Xe concentration from exhaust vent (700 CFM). The exhaust rate from
this area is 700 CFM. The air is vented directly from this area to the root.

1. Maximum amount released per year:
A = 50mCi/wk X lO3 uCi/mCi X 0.2 52 week/year = 5.2 X 105 uCi/yr

2. Average concentration of 133~Xe released:

A= 52X 305 uCi/yr 6 sifer
= 9 0 _—i’.
v 700 Ei— x 1,49k 10 ft 3/min = 1,04 X 1013 ml
min ‘—‘r

5.2 X IOSuCi/yr
1.04 X 105ml/yr = 5.0 X 10

(@]
]

=8 uCi
m

20.106 of 19 CFR Part 20 requires that:

C=A 3
vV - 3X 10 uCi /ml
Please note that both calculatior assume that the total amount lost is 20%
since a 133-Xenon trap will be us.d.

ltem 21
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Absorption onte Charcoal Traps

The charcoal trap will be checked prior to and after each procedure with
the low level G.M. survey meter. The response to build up in the trap
will be monitored at the trap exhaust port during the study, If there is

a sudden increase in the radiation reading at the exhaust port, the procedure
will be terminated and the emergency procedure implemented. 1If it 1is
determined that the trap has saturated, it will be replaced.

Saturated filters will be handled and replaced in the HANDLING AREA using
the manufacturer's suggested methods. Ample lead shielding (2" lead bricks)
is available for storing the charcoal filters until they decay to back-
ground levels. The individual removing the filters from its shield will
use lead gloves and wear a lead apron. The filters will be placed in double
plastic bags and sealed. After decay to background levels the filters will
be monitored and disposed of in the normal trash. Film and ring badges
will be worn at all times.
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PULMONEX XENON SYSTEM
INSTRUCTIONS

To tharoughly tarmilianize yourself with the equipment and
methoatoloay, 111s sugoested that you run through the pro-
cedure severa! times; fust without any patient, then with a
cotleaque as a “patient” without actually using xenon,
When you are completely familiar with the routine, you
can start doing xenon studies on patients with confidence.

FOLLOW THESE SIMPLE STEPS CAREFULLY:

1. Ouven the top rear door. Inspect the interior, All
hoses should be connected to their 1espective ports,
Bags should be ly:ng fiat,

2. Quen the lower front door. All hoses should be
connected 1o their respective ports.,

3. Remove the empty plastic cartridge that hangs from
the top of the 'ower compartment. Fill the cartridge
about half way with the biue drierite(139-101) and
return the cartricge to the hose fittings. This serves
45 3 mooure trap for the air going into the charcoal
cartricige. Close the lower compartment. Replace
the drierite when it changes color (from blue to pink).
Failure to change e drierite will significantly shorten
the hie of the charcoal cartridge.

4. Remove the empty plastic cartridge that is within the
top compartmen®. Fill half way with white granule
soda-lime (avar'able 'n your hospital pharmacy or
respratory service department), Return it to the hose
fittings. Thas serves as a carbon dioxide trap. Close
the top rear door. Change the soda-lime between each
patient. Failure to chanye the soda-lime will cause
the patient to rebreathe too much carbon dioxide,
causing hypo-ventilation.

5. Bring the umit to the area of operation. Make sure
the timer is on 0" and plug into a nearby electrical
outlet.

6. At the rear of the unit, there are two white hose
connections, side by side. Attach the bre athing tube/
bacteria filter/mouthpiece assembly to the hose
connections. The plastic plug ana warni’_ g fabel must
be facingup. You can use longer tubes lfupuhcd}
for asupine patient. it is advisable to use hose clamps
1o tighten the hoses to the hose connections. At the
rear of the unit, just below the overhang, 15 the trap
final vent. Connect a hose from the trep vent 10
your room vent as a safety precaution.

7.  Attach an oxyuen tank to the oxygen inlet port on
on the front pane!, Clamp a % inch oxygen hose to

the port. Turn the oxygen valve to 5 PSI and leave on.

Be sure to use only 5 1bs. pressure. Overloading the
system with oxygen will pull the intenor connections
apart. 1t possible, use a pediatric requlator on the
oxygen tank.

£ Position ' patient m front of the scintillytion
cameryg, ' g a source, see that both the tungs are
wathin the' ctysta arva

9 Sei the camers for Xe 133 Record all data on tape

11,

12.

13.

14,

15.

16.

17.

18.

19

Place the Pulmonex as clote to the patient as passihle
and set the handdle to the start posibon, The numter
“one  will appear under the handle.

Set the air flow control 1o seventy lan arbitrary
figure that can be changed to accammadate the pa
tient’s breathing pattern).

Set the tumer at 9 minutes (an arbitrary faure that
can he changed at any time depending on the stuly
procedure you prefet)

Place the mouthpiece in the patient’s mouth. Clip
the patient’s nose closed. Place a vertex cape on the
patient.

Have the patient take a few hreaths to become
accustomed to breathing with a mouthpicce. Observe
that the “from patient” bag will move slightly as the
patient exhales.

Press the button on the front panel to add oxygen to
the “to patient” bag Only add a smal! amount of oxy
gen. Hold the button for a second or, at the most, two
seconds. (The bag will only move slightly, do not

fill it up). More oxyoen can be adde ! later if the
patient requires. In many cases, it is possible not to
add any oxygen and perform the entire study on
ambient air. In all cases, the oxygen s only 10 en-
rich the air in the circuit.

Switch the handle to Single Breath, Equilibrium #2
With a NEN Gun or syringe fitled with xenon, pun
ture the mouthpicce with the needle and add the
xenon as you have the patient take a deep inspiration
Have the patient hold his breath for as long as
possible and then continue 1o breathe normaliy.
Advise the patient to breathe slowly and normatly .
Observe both breathing bags moving through the
front panel windows. Add oxygen if the patient
requires it. An alternative to puncturing the mouth
prece is to use the luer adapter plug provided.

When the patient reaches equilibrium {1 or 2 munutes,
the counting rate on the car.era stabihizes), switch to
washout, #3. Take washout data on the camera
{typical framing: first picture, 15 seconds; second,
30 seconds; third 60 seconds). Mave the patient
breathe normaliy slowly.

Carefully watch the “from patient’’ bag. !f it blows
up tight, the patient is breathing too fast. Advise hun
to normalize his breathing and increase the air How
speed. !f the bag continues to expand again.t the
glass, the patient will fee! back pressure and resistance.
To relieve this effect, open the lower catinet. On the
upper side there is a motor contral. Turn it clockwise
untii the breathing bag becomes more Hacid, Return
the centrol to about % of its range. The use of the
motor control will be a rare occurence. Do not adast
tt unless it 1s absolutely necessary, 1 it s used, be
sure to return it to its onginal position. To be eltee
tive, the increase in motor speed must by done imme
diately, so watch the “from patient” bag corefully
durning washout.

When the washout s complete, remaove the pationt
and tet the system run for a few more seconds of
unti both bags are ermpty.
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TESTING THE GAS TRAP

1 Trap eftiuent exits from the port located just heneath the overhang
A general trap test should be performed once a week

Fill two plastic bags or balloon, with trap efluent. One at the be
ginning of washout, one tow. ! the end of washout

4 Use the scintillation - tector to determine if the samples are vigmifi
cantiy above background

PULMONEX ACCESSORIES

MODEL DESCRIPTION PRICE

130-550 Mouthpiece $1.00 ea

130-545 8" hose 25 ea

130-543 39" hose 75 ea

130-555 Extra trap cartridge for Drierite 1.25¢2
or soda lime

139101 Drierite 4 30/h,

130800 Disposable Bacteria Filjer 350 ea

139-102 Extra "Y' manifold with one- 5.00 ea,
way valve

130019 Soda Lime CO, Abosrber 2.00/b

TY 52, ) v nt S |

e 1.3 0 v % 4 2, £ ) )
& S D A
| [remlaly Atomic Proc'ucis Corporg™on
‘ - f.-OE.!-.'i'a} / f'; Center Mariches, New York 11234 US A
7% {516) 878-1074
W .o 5y s Y. N T T T LY
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APPENDIX O

MODEL PROGRAM FOR MAINTAINING OCCUPATIONAL RADIATION EXPOSURES
AT MEDICAL INSTITUTIONS ALARA

{Licensee’s Namae)

(Date)

X Management Commitment 3. Radiation Safety Committee (RSC)?

2

We, the managenient of this { medical facility, 3 Review of Provosed Users and Uses

hospital, ctc.), are commtted to the program
described in thus paper for keeping exposurcs
(individual and collective) as low as is reasonahly
achievable (ALARA). In accord with this com-
mitment, we hereby describe an sdmimistrative
orgamization for radiation safety and will develop
the necessary written policy. procedures, and
instructions to foster the ALARA concept with-
in our institution. The organization will include
a Radiation Safety Commuttee (RSC)' and 3
Radiation Safety Officer (RSO).

We will perform a formal annual review of the
radiation safety program. inciuding ALARA
considerations. This shall include reviews of
operating procedures and past exposure records,
inspections, c¢tc., and consultations with the
radistion protection staff or outside consultants,

Modilication to operating and maintenance pro-
cedures and to equipment and faciitics will he
made where they wul reduce exposures urless
the cost, in our judgment, is considered to he
unjustified. We will he able to demonstrate, (f
necessary, that improvements have been sought,
that modifications have been considered. and that
they have heen implemented where reasonable
Where modifications have been recommended
but notl implemented, we will be prepared o
Jdescribe the reasons for not implementing them.

In addition to maintaining doses 1o individuals
as tar below the limits as s reasonably achievable,
the sum of the doses recaived by all exposed
individuals will also he mamntaned at the lowest
practicable level. It would not be desirahle, Tar
example, to hold the highest doses to ndividuals
to some fraction of the applicable lumit of this
involved expaosing additional peaple and wgnit-
iczatly increasing the sum of radiation doses
received by ail involved individuals

' Private practice physician licenses 4o nat include an NSC.

(1} The RSC will thorgughly review the
qualilications of each applicant with
respect o the types and quantitivs of
materials and  uses for which he hus
apphied to ensure that the applicant will
be abie 1o take appropnate megsures o
maintain exposure ALARA.

() When considering a new use of hyproduet
matenal. the RSC wiil review the efforty
of the applicant 1o maintain exposure
ALARA. The user should have systematized
procedures 1o ensure ALARA and shail
have incorporated the use of special
equipment such as syringe shields. rubber
gloves, etc., in his proposed use

(3) The RSC will ensure that the user jusnifies
his procedures and that dose will be ALARA
(indistdaal and collective)

Delegation of Authornity

{The judicicus delegation of RSC authenty is
essential (o the enflorcement of sn ALARA
program. )

(1) The RSC will delegate authorty (o the
RSO far enforcement af the ALARA
vongept.

{3} The PSC will support ‘he RSO 8 thos
mytances where it is necessary for the RSO
to assert hsther authority. Where the
RSO hus heen overruled. the Connntiey
wiil record the hasis for its aciton n the
minutes of the Commttes's quarterly
meeting.

————

ITM RSO on private practice physician licensen wall assume the
respangibilitics of the RSC wnder Seclion 3
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Y Review of ALARA Program

(1)  The RSC will encourage all users to review
current procedures and develop new pro-
cedures as appropriate to implement the
ALARA concept.

(2) The RSC will perform 2 quarterly review
of occupational radiation exposure with
particular attention to instances where
Investigational Levels in Table -1 below
are exceeded. The principal purpose of
this review is to assess trends in occupas
tional exposure as an index of the ALARA
program gquality and to decide if action is
warranted when Investigational Levels are
exceeded (see Section 6).°

{3) The RSC will evaluate our institution's
overall efforts for maintaiming exposures
ALARA on an annual basis. This review
will include the efforts of the RSO, autho
rnized users, and workers as well as those
of management,

3. Radistion Safety Officer (RSO)
. Annual and Quarterly Review

(1} Annual review of the radiation safety pro-
grani, The RSO will perform an annual re-
view of the radiation safety program for
adherence to ALARA concepts. Reviews
of specific procedures may be conducted
on a more frequent basis.

(2) Quarterly review of occupational expo-
sures. The RSO will review at least quar-
terly the external radiation exposures of
authonzed users and workers to determine
that their exposures are ALARA in accord-
ance with the provisions of Section 6 of
this program.

(3) Quarterly review of records of radiation
level surveys. The RSO will review radia-
tion levels in uarestricted and restricted
areas to detcrmine that they were at
ALARA levels dunng the previous quarter.

b.  Education Responsibilities for ALARA Program

(1) The RSO will schedule briefings und educa-
tional sessions to inform workers of

i ALARA program :(forts.

Jh NRC hes emphasized thet the Investigationsl Levels in this
are Ant new dose limits but, as noted in ICRP Heport 28,
“Recammendations of the International Commission un Radiotogicsi
Protection, * serve 38 check pnints above which the esits sre con-
udered su ntly impartant to ustifly furiher investigations.

(2} The RSO will ensure that authorized users.
warkers. and ancillary personne! who may
be exposed to radiation will be instructed
i the ALARA philesophy and informed
that management, the RSC, and the RSO
are  commutted to umplementing the
ALARA concept,

c. Coaperative Efforts for Development of ALARA
Procedures

Raduation workers will be given opportunities
to participate in formulation of the procedures
that they will be required to follow

(1) The RSO will be in close contact with all
users and workers in order 1o develop
ALARA procedures for working with
radicactive materials

(2) The RSO will estabiish 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 Geod
ALARA Practicey,

The RSO will investigate all known instances
of deviation from good ALARA practices and,
il possible, will determine the causes When the
cause is known, the RSO will require changes
in the program !o maintain exposures ALARA

4 Authorized Users

a New Procedures Involving Potential Radistion
Exposures

(1)  The authonzed user will consult with, and
recewve the approval of, the RSO and/or
R5C durning the planning stage before using
radioactive maierials for a new procedure,

(2)  The authorized user will evaluste al! proce-
dures before using radioactive materials
to ensure that exposures wiil be kept
ALARA. This may be enhanced through
tie application of tnial runs.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>