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501 Sumrnit Yankton South Dakot'a 57078 Phone 605/665 9371
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Dear Sirst

Enclosed is the responso to the violations licence #40-01603-01 that the
Department of Nuclear Medicino at Sacred Heart Hospital were sited for on
the N.R.C. inopection of 10/24/90. I believe that we have corrected all
the dicerepancies and are now in line with the N.R.C. regulations.

If any questions or further concerns, please contact Kevin Pictulka RT(R)
or Bob Ellingcon RT(R) at Department of Radiology, Sacred Heart Hospital,
Yankton, SD 57078.

Thank you for your consideration on this matter.

Sincerely,

Ye v
Kevin Pictulka RT(R)
Director of Radiology
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!
REPLY TO NOTICE OF N.R.C. VIOLATIONS - LICENSE d40-01683-01!

'
.

.

I In regards to violation #1 10 CFR 35 50 (b) (3) Sacred Heart Hospital :--

} Department of Nuclear Medicine neglected to test the dose calibrator for l

| 'linearity to below a level of 10 microcuries. ]
4

,

iI CORRECTIVE ACTIONS TAKEN: Enclosed is at amendment request to N.R.C. for license
#40-01683-01 to begin the use of an Attenuator Kit. This will enable the

;

Department of Nuclear Medicine to conduct _ the t6st over a range of activity as#

; low as 10 microcuries. (See attached amendment request Exhibit A)

With implementation of new procedure, the Linearity testing will be scheduled on
a quarterly 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 Chicago'

j 2612 survey instruments using two separate readingo on each scale of use during
; calibratione in October, 1988, and November,1989, for Victoreen instruments ' and

July,1989, for Nuclear Chicago instruments.
I

Department of Nuclear Medicine failed to calibrate the Nuc] ear Chicago
inntruments such that the indicated exposure rate differed from the calculated
exposure rate by less than 20% or to attach a correction chart or graph to the
instrument when indicated exposure rates varied as much as 10% from the

j calculated value for calibrations done in June,1988, and July,1989
:
'

CORRECTIVE ACTION TAKEN: The Nuclear Chicago survey instrument Model 2612 has
been replaced with a Victorcen Survey and Count Meter Model 190 (See enclosed
Exhibit B). Department of Nuclear Medicine has also signed an agreement to have

i 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 a plan of each area surveyed., the Trigger-level established for each
aren, the detected dose rate at several points in each area expressed in mr/hr,
and the instrument used to make-the survey.

CORRECTIVE ACTION TAKEN: Department of Nuclear Medicine has 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 mr/hr
and-we are documenting the survey instrument used. (See Exhibit C)

Compliance has bee achieved as of January 2,1991.

In regardss to violation #4 - 10 CFR 35.92 (b) - Sacred Heart Hospital Department
of Nuclear Medicine did not include the following:- 1. Notation of the survey
instrument used for dispoml surveys. 2. Background or waste container surface
dose rate at the time of disposal. The . Department of Nuclear Medicine had
instead recorded " Background".

l
CORRECTIVE 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)

i

Compliance has been achieved as of January 2,1991'. .

PAGE'1
____ _ . _ _ . _ . _ _ _ _ . , _ _ _ _ _ , _ - . _ - _ _ _ _ _ _ . _ . - _-
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In regards to violation #5 - 10 CFR 35 200 (b) - Sacred Heart Hospital Department
of Nuclear Medicine failed to prepare reagent kits in .accordance with the
manufacturer's instructions. Section 35 200 -(c) (1) specifies, in part, that a
licensee may depart from the manufacturer's instructions in preparing reagent
kits provided that the licensee has a written directive made by an authorized
user physician that directs a specific departure for a particular patient or for -
a radiopharmaceutical.

The manufacturer's instructions for the macroaggregated albumin reager.t (MAA)
used by the licensee specifies that each vial be reconstituted with 20-50
mil 11 curies of technetium-99m and that the recommended number of particles per
single injection be 200,000-700,000.

-

j

During the period August through October, 1990, the Sacred Heart Hospital
Department of Nuclear Mecicine had reconstituted the reagent kit using less thun
20 mil 11 curies of technetium-99m and had injected as many. as 2- million particles
per single injection.

CORRECTIVE ACTION TAKEN: A new procedure has been implemented to insure patients-
receive a maximum of 700,000 particles per injection. Each vial contains from
3.6-6.5 million particles. Prior to use, in uses where our total activity
available is below 20 mC1, the vial will be reconstituted with 5 ml of normal
tuline. Then. depending on the amount of activity available, a fraction of the 5-,

ml will be withdrawn and discarded to match the fraction of activity we have that
is below 20 nici. For example, if we only have 15 mC1. of activity which is 25%
below the 20 mci minimum then 25% (or 1.25 ml) of the reconstituted ~5 m1 solution
will be 11thdrawn and discarded. The available activity will be injected into

-

the remaining solution and the total volume calculated. A fraction of this will
-

be used to- give a dose of 3-5 mci- and the range of particles -should - be-
200,000-500,000 per injection. For - purposes of calculation, the-vial will be

-

assumed to have 5 million particles initially. (A chart will be available to
guide the technologist in this procedure. See Exhibit E.)

Compliance has been achieved as of January 2, 1991.

n

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



_

.
. ;,

501 Summit Yankton South Dakota 57078 Phone 605/665-9371
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SACREDfc
HEART C+ F osaital namti

profes mnol to.e e##h a persatio! touch

Gentlemen:

Please amend our license to allow our dose calibrator to be checked for
doce linearity with the model 086-507 Lineetor manufactured by Atotlo
Producto Corporation. Test results will be maintained in forms 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
, _

Addresa 501 Summit

City Yankton State: SD zip 57078

Contact: Bob Ellingson RT(R), Nuclear Medicine Supervisor

Kevin Pistulka RT(R), Director of Radiology

John M. Wella, MD

Phone: (605) 665-9371 Ext. 150
!
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The Lineator m.w,
'

.

Atomic Products Corporation
ATOMLAB DIVISION * ESTABLISHED 1949

DROOKHAVEN R & D PL A2A. PO DOx 702. SKIRLEY, NEW YORK 11967 0917
TEL t. ($16) 924 0000. FAX #. ($16) 924 9241

TELEX 4.797t$6 ANSB ATOML.AB CTCH
.
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THE LINEATOR Operating Instructions:
,

i 1. Remove all sources from the region of the cahbrator to
be tested

introduClion:
2. Remove the source holder / hanger from the cabbrator.

| The Lancator is a simple device for testing kneauty and dy- Remove the chamber liner,if necessary, to show insertion of
the central Lineator tube, tube 0.

namic range of isotope cahbrator instruments. Its use simpli-
fies compliance with the Nuclear Reputatory Commission
Appendix B of Regulatory Guide 10 8.10 CFR. October 3. Set the cakbrator to Tc 99m. check background reading
1986 and various state requirements. using most sensitive scales. Zero out the background read-

The Nuclear Regulatory Commission and other licensing ing or note the value for later calculations, Check zero on all
agencies typically require a license amendment before use ranges if the unit has ranges. Note that background read-
of the Lineator is authonted A sample hcense amendment ings which vary widely may indicate a defective machine or
form is included in these instructions as Appendix A. This a changing radiation environment which will affect the Cah-
term should be transferred to your stationary, signed by au. bration.
1 hor:2ed personnel, and sent to the appropriate agencies
wr.h any required fees, When the amendment is received'

4. The Lineator is designed for use ONLY with Tc.99m.
use of the Line'itor is authorized Note that the NRC4

Regulatory Guide 10.8 ADpendix B dated October 1986 re- Load tube 0 with a vial of Tc 99m whose activity is equiva.

Quires a test of cakbrator linearity at installation and quarter- sent to the maximum anticipaled activity to be assayed (e g.'
the fird elution from a new generator). The base is formed

ly thereafter. State ar.d local requirements may differ. The
to center a 10ml or a 20ml vial. Place the tube in the cahbra.Lineator may be used for th:s quarterly calibration. The con- tot chamber with the open end up. Use caution to avoid

in rat on of Mo 99 should be less than .1 pCi per mci of damaging the cahbrator of the Lineator. The source and
central tube will stay in place until the cahbration procedure

The Lineator consists of four tubes, three of which are is complete.
lead.hned. which Can be arranged cor'centncally. The small-
est diameter tube is labeled 0 and is aed to contain and
position a source of lechnetium 99m of the maximum activi. 5. De prepared to work quickly. Arrange Lineator compo-.

ty to be taeasured in the dose cahbrator in normal service, nonts, data sheets and clock for ease of operahon A com.
The lead.kned tubes. labeled A. B and C, shde over the plete cahbration requires less than $ minutes Completion in

I central tube. and are used singularly, or in combination. 6 minutes introduces only a 1% total error due to decay of
Each of these outer tubes absorbs some of the radiation Tc 99m.
from tne source arrd reduces the effective source activity NOTE: II kneanty test durakon exceeds 6 minutes. the oro-
seen by the dose cahbrF|or. Use of the hneator thus allows ceaste shouid de repeared.
the operator to simulaT a notal of eight different source
strengths with only ono source. The eficctive reduction in-
creases from tubes A to D to C. and es atlected shghtly by 6. Set the range switch, as necessary. to read the a0tivity
the shape of the source used, and by the Characteristics of to three $lgnificant figures, if the dose cahbrator has a range
the isotopo cahbrator. sWiten

Tbe pnnciple operatnon of the Lineator is reproducibihty NOTE: The NRC requires test of kneanty from the largest
over a wide dynamic range, rather than absolute cahbration. activity to be assayed down to 10 pCi. If the largest activity
Initially the hnearity of the dose cahbrator must be estate is greater than about $ mci. the hneanty test must be done

.

hshed by conventional means. such as ddution or decay of a in two steps. using one source of the largest achvrty. and a|

| Technetium source The inibal cal.Dration using the Lineator second source which is les.s than 5 mCt.
then e$tabhshe the effect ye reductions in activity (ratios of
activity with lead tubes (s) inserted relabve to source in cen-
tral tubes alone) All subsequent use of the Lineator will
show the same effective ratios unless:
a. The dose cahbrator becomes oefective, at which time it
must be repaired or

;
b. The Lineator components tre damaged or replaced.
Care should be taken that the bottom end of the Lineator

,

components are not damaged.

l

.
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- Appendix D-
-

- -

Work Sheet. ,

.

Date:

Calibrator Serial No.:

Operator:

Source:
_

1

Zero (Dackground) Reading:

Range:
|

Start Time:

Present initial Percent
Factor Factor Ratio

Tube (s) Reading Background (1) (2) (3)

1

0 only 1 1 100,

( -A

0+B
.

0 + AB

0+C

0 + AC

| 0 + BC
1 --

|
0 + ABC

Completion Time:

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

(3) % Ratios of Entnes: 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.

|

. , . ~ ~
,
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_ - Appsndix B -*

! Initial Calibration Work Sheet - *
.

,

) This should be completed and retained for your records. '

Date: q

I Calibrator Serial No.: j

1 1
i Operator:
) .

''
Source:

|-
,

i

Zero (Background) Reading: 4

Range:
,

Start Time: _

i

Present ' Initial Percent
Factor Factor Ratio

Tube (s) Reading Background (1) -(2) (3)

:

'

0 only f 1 100

0+A

0+B

0 + AB s

-,

0+C ,
,.

. ..

0 + AC t

0+BC
-

.

0 + ABC
.

Completion Time: i

e

' Notes:(1) Each factor is the ratio of the reading background for tube 0 only to t' e reading background fo'r that entry.h >

(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. '

,

.-

1

|
l '
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C6libration Procedures:
'

.

lHaving~estabkshed the fineauty of the Cahorator by stan. cense allows 5% vanation all the values in the ratio column
dard means. an initial calibration provides the factors to be should be between 95 and 105. If all ratio values are within
expected f ar all future lineanty checks so long as the cali- acceptable range. the calibration is complete and the iso-
brator maintains its kneanty and the Uneator components tope Cahbrator has been proven to have acceptable kneanty,
are not damaged. ,lf any value of the Percent Ratio is outside the acceptable

After performing the steps given in the General range, renormalize by finding an average value for all eight
Instructions. continue with the following steps, adjusting percent ratio values and dividing each ratio by this average,
range switch if necessary to obtain 3 significant figures then multiplying each by 100.

7. Record the time and the initial activity with the source in 20. If final reading is greater than 10 Ci make a second
the Central tube, and only the Central tube inserted in the source of -1 mci and repeat.
cahbrator Use a data sheet similar to or a ecpy of Appendix

'

If still beyond tolerance, the problem may be due to:

A. Changing background conditions. including activity in8. Place tube A over the central tube and lower gently.
Record reading A. nearby patients. Stabilize background activity and repeat.

B. Failure to properly subtract background for each read-
9. Remove tube A and place tube B carefully over the ing. Check and repeat procedure if appropnate.

central tube. Record reading B. C. Damage to lineator components. Inspect and replace
as necessary. Each component may be purchased sepa.

10. Insert tube A between central tube and tube B, Record rately but will require a new initial calibration.

reading AB D. A defect in the dose cahbrator. This requires repair of
the cah' rator, followed by a demonstration of lineanty usingo

11. Remove tubes A and B. insert tube C. Record reaoing conventional motnods, and an initial cahbration to estabhsh

C' the factors to be expected wnh future operation withihe
Uncaior.

12. Add tube A. Record reading AB
21. Sign data sheet and retain for future proof of calibration
and compliance with regulations.

13. Remove tube A. add tube B. Record reading BC.

14. Add tube A Record reading ABC.

15, Record time

16. Remove and store lineator components. Store source
in lead shield

17. Calculate the eight factors as indicated on the sample
work sheet. Appendix C. Divide the value for the central
tube only by the value for each read:ng for each tube combi-
nation and enter results in column headed "Present
Factors". Be sure alt readings are in the same units (e g
mci or yCi). If this is an initial cahbration the factors should
be retained for future reference and transferred to a master
work sheet similar to a copy of Appendix B. in the column
labeled " Initial Factors''. Copies of this master work sheet
will be used for subsequent cahbrations.

NOTE: 11 not performing an initial cabbration. continue with
the following steps.

18. Divide each entry in 'Present Factors" column by
corresponding entry in column labeled " Initial Factors".
Enter results times t00 in column labeled " Percent Ratiot
The ratios should have values near 100.

I

19. Examine entnes in ' Percent Ratio" column (3) to be
sure that each is within the allowed tolerance limit for the
present radioactive material kcense. For example,if the h-

!

. _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _
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Atomic Products Corporation
ATOMLAB DIVISION * ESTABLISHED 1949

BROOKHAVEN R & D PLAZA, P O BOX 702. SHIRLEY. NEW YORK 11967 0917
TEL #:($16) 924 9000. FAX s:(S t6) 924-9241 |TELEX 8:797566 ANSB; ATOMLAB CTCH '
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I

* Analog / Digital Display * Error free visualindication
* 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

The Modal 190 survey meter is an easy to use instrument
designed to meet thrt high tech requirements of health and j
medica | physics apphcations. It is compatible with GM . , ,

.ng?',''i '

detector, proportional and scintillation probes operating
from 300 to 1300 vults. Depending on probe selection the

.

Model 190 detects alpha, beta, gamma, or x-ray radiation y@f.,

within on operating range of .001 mR/hr to 1 R/hr or 1 CPM ,

to 1,000,000 CPM. The unit is availatile with either MHV or 4 {ItLgy
'

ps
9'

a BNC connector, to provide the user versatihty in prol:3 A M,$.
beleClion.

{ (- , Q}'|[|T
'

|$W I

The Model 190 f eatures toverot user.solectable parameters,
entered via the top panel pushbuttons or via computer ggggp ' #
through an optionalinf rared communict'or. Rate /integ
allows the user to select the mode of display, Mode rolls $gkIN
through and displays the available Units for the selected #"*'pei (mode of operation. t.ight activates a background light for a 6l
preset time period. Log enters ant'seQuentiatly 16bels the N
displayed data into a data tog Recponse Time rotis through
and displays availabic response times (3. 6,12, and 24
seconds) for user selection. Audio allows the user to turn jM
on/off the audio indicator. Mg

Visualindication of selected parameters, as well as
measured values, ute displayed on the analog / digital Cdisplay,

Tw* I
The Model 190 w!!h purchased probe is shipped cabbrated

and reudy to use.

, ,Q ~'

k N
SPECIFICATIONS: h jh h'

T~~n .
LCO Olsplay Readout '

Dimension: 2.6 inches (wide) x 2.00 inches (high) 6.6 cm
(wide) x 5.1 cm (high)

Analog scale (Bargraph): Fifty one elements artcnged in
a radius arc. Each element represents 2% of full scale.
Scale markings are 0,2,4,6,8, and 10. Scale length is 2.2 ** EXilIBIT B **
Inches (5 6 cm). * ~ " "

_ . . .
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SPECIFIC ATIONS:
'

Scale Muttiplier: x.0001 to x1 milhon. Dependent on probe Construction: Molded ABS Plastic, splash. proof Case Probe (
selnt on and the activated units fits into a side mounted ABS piastic clip.J

Alpha Numeric Display: 16 chara:ters. Displays digitized Case Dimensions:(without probe holder) 9.2 inches (long) x
average of the bargraph value. Displays operational units 3.75 4nches (wide) x 2.1 inches (deep). 23.4 cm (long) x 9.2 cm
such as radiation unit changes, response time changes. (wide) x 5 cm (deep).
data and labe's

Weight:(without probe) 1 lb. 9 oz.,708.7 9

Accuracy: Within 10% of reading between 100o to 100$o ofPushbutton Controls: fuit scale indication on any range, exclusive of energy
Morie: Togg!cs and selects rate units uR/hr. mR/hr, R/hr, dependence. Accuracy is probe dependent,
com, cps.uSv/hr, mSv/hr. Opm, Dg/cm8; and the Detector: Accepts GM detectors, scintillation probes, and
complementary units in the integrate mode- uR mR, R cts. proportional counters operating at high voltages between
d. uSv. mSv with the integrated time value :n seconds- 300 vo ts and 1300 volts.Battery condition.

Log: Logs data and sequentially labels data points. (Data probe. It's available with BNC or MHV connectors. Specify
retrieval requires the Model 1001 A communicator). the type of connector with order,(Note: Additional adapter
Rate / integrate: Toggles between rate and iritegrate. modules can be purchased for use with multiple probes).

Response Time: Toggles and selects 24 seconds,12 seconds, Battery Compartment: One (1) to four (4) 9 voit batteries.
6 seconds. or 3 seconds response time during operation. The unit will operate on 1 battery,

Audio: Turns audio on and off. Acknowledges alarm Operating life: Over 200 hours of continmus operation with
bamaLight: Turns back light "ON" for a preset time.

NOTE. Using the infra. Red communicator, cetault settings ' * * * # ''" 9 '*

can be programmed onto the Mocel 190. Features and push. Warm up time: Negligible.
buttons can also be locAed out to set up the Model 190.n

Option: Model 1901 A communicator, For a completea usendefined mode of operation
description of sof tware capabilities, refer to the Model

Temperature Range: -10 C to 60 'C 1901 A sheet specifications.
(

Check Scurce: Natural uranium mounted on case sioe

U

C90

- _ _ - _ _ _ _ _ _ _ _ _
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EXHIBIT E* .

<

PROCEDURE FOR RECONSTITUTING MAA WITH DOSES LESS THAN 20 mci j

(Use this number)+

(to divide total)
(volume to get )

_ _ (volume to use- )
Reconstitute vial (for each dose.-). '

with 5.0 ml normal
saline.

- - Resulting' volume
Dose available Withdraw and discard. adequate for number
(mC1) (ml)

_

of doses.

18 mC1 0 5 m1_(10%) 5_ doses_

15 1.25 (25%) 4 doses-

12 ~ 2.0 (40%). 3. doses.

9 2 75 (55%) 3 doses

'
6 ;,3 :(70%) -2 doses
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