


e

REPLY 70 NOTICE OF N.R.C. VIOLATIONS = LICENSE #40-01683-01

In regerds to violetion #1 - 10 CFR 35.50 (b) (3) » Sacred Heart Hospital
Department of Nuclear Medicine neglected to test the dose calibrator for

‘linearity to below a level of 10 microcuries.

COKRECTIVE ACTIONS TAKEN: Enclosed ie ar amendment request to N.R.C. for license
#u0=01683«01 to begin the use of an Attenustor Kit: This will enable the
lepartnent of Nuclear Medicine to conduct the test over a range of activity as
low 88 10 microcuries. (See attached amendment request Exhibit 4)

With implementetion of new procedure, the Linesrity testing will be scheduled on
& guarterly basis.

Compliance will be achieved by February 1, 1991,

In regards to #2 - 10 CFR 35.51 (a) (2) = Sacred Heart Hospital Department of
Nuclear Medicine did not calibrate the Victoreen Model 592B and Nuclear Chicage
2617 purvey instruments using two separate readings on each scale of use during
oulibratione in October, 1988, and November, 1989, for Victoreen instruments and
July, 1989, for Nuclesr Chicago instruments.

Department of Nuclear Medicine failed to calibrate the Nuclear Chicago
inetruments such that the indicated exposure rate differed from the calculated
gxposure rate by less than 20% or to attach a correction chart or graph to the
instrument when indicated exposure rates varied es much as 10%¥ from the
caloulated value for salibrations done in June, 1988, and July, 1989.

CORRECTIVE ACTION TAKEN: The Nuclear Chicage survey instrument Model 2612 hes
been replaced with & Victoreen Survey and Count Meter ¥odel 190 (See enclosed
Exhibit B)., Department of Nuclear Medicine has also signed an agreement to have
Victoreen calibrate both the Victoreen Model 592B and Survey and Count Meter
Model 190, This new agreement will assure compliance with N.R.C. Regulations.

Compliance will be achieved by Februery, 1, 1991.

In regards to violation #3 = 10 CFR 35.70 (h) - Sacred Heart Hospital Department
of Nuclear Medicine did not retain a record of each radiation survey which
included & plan of each area surveyed, the Trigger level established for each
area, the detected dese rate at several poluts in each crea expressed in mr/hr,
and the instrument used to make the survey.

CORRECTIVE ACTION TAKEN: Department of Nuclear Medicine hae implemented new
records that include a plan of each area surveyed and trigger levels for each
area have been established. Detected dose rates are now being expressed in my/hr
and we are doocumenting the survey instrument used. (See Exhibit C)

Compliance has bees achieved as of January 2, 1991.

In regardes to violation #4 - 10 CFR 35.92 (b) - Sacred Heart Hospital Department
of Nuclear Medicine did not include the following: 1. Notation of cthe survey
instrument used for dispoml surveys. &. Background or waste container surfece
dose rate at the time of disposal. The Department of Nuclear Medicine had
instead recorded "Background".

CORRECIIVE ACTION TAKEN: Procedure for recording disposals has been established
that includes the notation of what survey instrument is used, the background dose
rate, and the container surface dose rate will be recorded in mr/hr. (See
Exhibit D1 and D2)

Compliance has been achieved ag of January 2, 1991,
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501 Summit - Yarkton - South Dakota 57078 « Phone 605/665-9371

S?"%&HOSPW&I EXHIBIT A

professional cove with a persong! toueh

Gentlenent

Please amend our license to allow our dose calibrator to be checked for
dose linearity with the model 086-507 Linestor manufactured by Atoudc
Products Corporation. Teet results will be maintained in forme similar to
those provided in the manufacturers operation manual. The test will be
performed as per the operation manual., All corrective actions will be
made .

NRC or State License #: 40-01683-01

Facility: Sacred Heart Hospital

Address: 501 Summit

Citys Yankton State: SD Zipt 57078
Contect: Bob Ellingsor RT(R), Nuclear Medicine Supervisor

Kevin Pistulka RT(R), Director of Radiology

Jokn M. Wells, MD

Phone (605) 665-9371 Ext. 150

A maermibed of the Benedicting Health Sysiem

N N Y N N L W PR SRR B TR S N RS v ISR VRN =% e L e e D e e



OPERATION
MANUAL

r— ’ '
A‘ -~ r e -~ Vo R | - [
fand ‘ | [ J |
i N’ o | £ 8 \or Ce . f




N R P R RN R T R RO~ e aaniaas e e e o

THE LINEATOR

Introduction:

The Lineator is a simple device 1or 1esting lineartty ang dy-
namic range of 1s01ope calibrator instruments. it use simpli-
fies compliance with the Nuclear Regulatory Commission
Appendix B of Regulatory Guide 108 10 CFR Ociober
1486, ant various state requirements

The Nuciear Reguiatory Commission. and other licensing
apencies typically require @ icense amengment belore use
of the Lineator it authonzed A sample icense amengdment
turm i incluged in these instruections as Appendix A, This
form chould be transterred 10 your stationary, signed by au-
horzed personnel and sent 1o the appropriate agencies
Wi any required lees When the amengment 1s received
ute of the Linenlor s authorized Note that the NRC
Regulatory Gude 10 8 Appendix 8 oaled October 1986 re-
quires & \es! of calibrator inearity at installation and quarter-
ly thereatier State ar d local requirements may differ The
Lineator may be ueed for this quanerly calibration. The con-
centration of Mo B9 should be less than 1 uCi per mCi of
Te-9om

The Lineator consists of four lbes. three of which are
leag-ined. which can be arranped corcentrically The smail-
es! diameter lube 15 labeled O and 1§ Lued 10 contain and
positon a source of Technetum 88m of the maximum activi-
ty 10 be reasuvred in the dose cahbratdr in normal service
The lead-hned ;ubes. labeled A B and C. slide over the
central lube and are used singularly, or in combination
Each of these ouler tubes absorbs some of the radiation
from the source and reduces the effective source activity
seen by the aose calibrg'or Use of the ineator thus allows
the operaldr 1o simulate a ‘otal o eight ditterent source
strengths with only one rource The eftective reduction in-
creases from twbcs A to B to C. and 's aftected siightly by
the shape 0! the source used, and hy the charactenslics of
the isotope callbrator

The principie operation of the Linealor is reproducibiiity
over & wide dynamic range. rather than absolute calibralion
initrially the linearity of the dose calibralor mus! b estad:
lished by conventivnal means, such as diution or gdecay ot a
Technetium source. The intal cakbration using the Lineator
thern establishes (he efective reductions in activity (ratios of
activity with lead tubes(s) insened telative 10 source in cen-
tral lubes alone) All subsequent use of the Lineator will
show the same elleClive ralios uniess

8. The dose calibrator becomes oetective. at which time f
must be repared or

b. The Lineator components are damaged of replaced
Care should be taken that the bottom end of the Lineator
components are not damaged

Operating Instructions:

1. Remove al’ soyrces rom the region of the calibeator 10
be tesied

2. Remove the source hoider hange! from the calibrator
Remove the chamber liner it necessary. 1o aliow insemion of
the central Lineato! wbe. ube 0

3. Set the calibrator 1o To-B8m, check background reading
using Most sensitive scales Zero out the background read-
ing or note the value for later calculations. Check zero on all
ranges It the unit has ranges. Note tha! background read.
Ings which vux wigely may indicate a defective machineg or
a changing radiation environment which will atec! the cali-
bration

4. The Lineator is designed for use ONLY with T¢-98m.
Load tube O with a vial o Te-98m whose activity i equiva-
ient 10 the maximum anticipaied activity 10 be assayed (e 9.,
the first elution from a new generator; The base is formed
10 center & 10mi or a 20mi vial Place the tube in the calibia
10r chamber with the open end up. Use cautior 10 avoid
damaging the calibrator of the Lineator The source and
central lube will stay in place until the calibration procedure
18 complete

6. Be prepared 1o work Guickly Arrange Lineator compo-
nents. data sheets and clock for ease of operaton A com:
plete calibration requires less than & minutes Completion in
6 minutes introduces only a 1% 1otal error due 1o decay of
Te-98m

NOTE: I iinearily test duration exceeds 6 minutes. the pro-
cedure should be repeated.

6. Set the range swilch. as necessary. 10 read the activity
1o three significant figures, if the dose calibrator has a range
swilen

NOTE: The NAC requires test of linearity from the larges!
activity to be assayed down 1o 10 uCi I the largest activity
18 greater than about 5 mCi. the linearty test must be done
N WO §16pS. USING One source of the larpes! activily. and a
second source which is less than § mCi




Zero (Packground) Reading

-~ Appendix D —
ork Sheet

Range

Start Time.

Tube(s) Reading-Background

Present
Factor
(1)

Date:

Calibrator Serial No ..

Operator;
Source;

Initial
Factor
(2)

Percent
Ratio
(3)

0 only

P A

0+8B

0+ AB

0+C

0+ AC

0+BC

0+ ABC

Completion Time

100

l

e e
e ——— e e

Notes: (1) Each tactor is the ratio of the reading-background for tube 0 only to the reading-background for that entry
(2) Values determined from initial calibration

(3) % Ratios of Entries: 100 x Col. (1)/Col. (2). If any entry in this column differs from 100 by an amount
greater than the license allowance see instructions.




- Appendix B —
Initial Calibration Work Sheet

This should be completed and retain. d for your records.

Date:

Calibrator Serial No

Operator:

Source

2ero (Baukground) Reading:
Range ___

Start Time. e

Present Initia! Percent
Factor Factor Ratio
Tube(s) Reading-Background (1) (2) (3)

0 only 1 1 100

0+ A

0+AC

0+BC

0+« ABC

Completion Time:

Notes: (1) Each factor is the ratio of the reading-background for tube 0 only to the reading-background for that entry
(2) Values determined from initial calibration

(3) % Ranos of Entries: 100 x Col. (1)/Col. (2). It any entry in this column ditfers from 100 by an amount
greater than the license allowance see instructions




It still beyond tolerance, the probiem may be due I¢




Atomic Products Corporatlon

ATOML AE‘ VIS \’q v ESTABLISHEL
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BROOKHAVEN R & D PLAZA PO BOX 702 SHIRLEY NEW YORK 11967.0817

TEL # (516) 624 :wm’)-f&n §16) 8249241
TELEX # 787566 « ANSS ATOMLAB L1
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. Survey and Count
| | - Rate Meter
SR 0 W Model 190

. TWK: 9-A2v 8207
VIC-NET*™ Customer Service
Bulletin Board
(216) 2489043

<Q

* Analog/Digital Display * Error free visual indication

* Data Logging * Reduced exposure to technician
* Rate/Integrate * Auto dose accumulation

* Time Integrator * Exposure time verification

¢ Backlighted display * Use in low light areas

¢ Response time selection * Increase accuracy in counting

SPECIFICATIONS:

LCD Display Readou!

Dimension: 2§

Analog Scale (Bargraph):

6000 COCHRAN ROAD, CLEVELAND, DHIO 44139 USA

L -




SPECIFICATIONS

Battery C ompartment

Operating life

Humidity
Warm up time: Nq

Option: M
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