BROKEN ARROW MEDICAL CENTER

AFFILIATED WITH SAINT FRANCIS § HOSPITAL

December 7, 1993

=)
United States Nuclear Regulatory Commission i B 18w §iU
Region IV £ L e 15
611 Ryan Plaza Drive, Suite 1000 150 REGIONTV . ’
Arlington, Texas 76011 ™
RE: NRC Inspection Report No. 030-12713/93-01 Wi FEATY)4-of
(Notice of violation) m 03n-13) 3

Gentlemen:
This letter is in response to your letter of November 17, 1993,
Attached is our response to each violation with appropriate documentation.

Should you have any questions regarding the enclosed documentation, please
contact me or Karen McCann, RSO,

Sincerely,

"//‘%wa. \Qu 728,

Bruce Switzer
Administrator
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Reasons for Violation:

When developing our QM program, it was our feeling that with concurrent and
quarterly review of al! studies we exceeded the minimum requirements of 10 CFR
35.32.

The QM program is now included in our annual radiation safety committee review
process.

Steps to assure future compliance:
We have developed a Nuclear Planning Schedule that will be posted by January 1
of each year to insure timely and ongoing compliance.

Date of Compliance:

OM review included in July 1994 annual review process.



o T PLANNING SCHEDULE
ik 1994
|
| JARUARY INITITAL DATE JULY INITIAL DATE

Xenon Trap Check

Radiation Safety Committee - l4th
QA Review

Dosimetry

Phvsicist Report

NRC Mail

Linearity D.C.

Source Inventury

Records Review

FEBRUARY
Xenon Tras Check

MARCH
Xenon Trap Check

APRIL
Xenon Trap Check

Radiation Safety Committee - 8th
QA Review

Dosimetry

Physicist Report

NRC Mail

Linearity D.C.

Source Inventory

: Records Review

Survey Meter
Calibratien

Room Air Ventilatiom

Review of Continuing
Education

MAY
Xenon Trap Check

JUNE
Xenon Trap Check

Xenon Trap Check

Radiation Safetv Committee - 8th
QA Review

Dosimetry

Physicist Report

NRC Mail

I 131 QM Review

Review NM Service Policies
and Procedures

Linearity D.C.

Source Inventory

Records Review

Inservice
Maintance

Inservice
Housekeepers

Geometric Test DC

AUGUST
Xenon Trap Check

SEPTEMBER
Xenon Trap Check

OCTOBER
Xenon Trap Check

Radiation Safety Committee - l4th
QA Review

Dosimetry

Physicist Reports

NRC Mail

Linearity D.C.

Source Inventory

Records Review

Survey Meter
Calibration

Room Air Ventilation
Check

Review of Continuing
Education

NOVEMBER
Xenon Trap Check

DECEMBER
Xenon Trap Check




ITEM B

History of dose calibrators for 1993

Broken Arrow Medical Center Dose Calibrator - 33518
Out of house for repair January 29 - March 1, 1993
Linearity check dated 03/04/93 (attached)

No longer in service effective June 3. 1993

Loaner Dose Calibrator - 51379

In use January 29 - April 21, 1993

Linearity check dated January 29, 1993 (attached)
Loaner returned May, 1993

Numed Dose Calibrator - 51423

Delivered to nuclear medicine in May, 1993. Not used while dose calibrator 33518
in place.

Utilization began June 3, 1993

Linearity check dated 10/12/93

Attached is the dose calibrator calibration data for dose calibrator - 51423 for June
2, 1993. It was the intent for a linearity check to be done at this time, however,
documentation of this is unavailable.

It is our conclusion that the only missing linearity check is the third quarter (June)
for dose calibrator - 51423,

Procedure will be strictly adhered to that linearity checks will be performed
quarterly.




ltem B (continued)

Steps to assure future compliance:
I'he linearity checks have been included on the nuclear medicine planning

schedule.

Date of compliance:
October 25, 1993
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s A : USE FOR PHOTOCOPIES

Facility: __Broken Arrow Medical Center pgle: 03-04-93

Dosa Calibrator & Model: __Searle o Calicheck Serial No.: __34-210
Dose Calibrator Serial No: _33518 - Parformed by _7K_enr3t !‘-15C DD
Source Configuration®: 4cc in 6cc svrinaeneviewsd by: L4l BB nso

Al tend‘l;wgs must be taken af the lowas! range s;mng avaliable and converted to mCl units.

|
- ' Dose Callbrator Actlvity Linearity Check
o - poss o
Y - - B~ g

Black Only 281 mCIi x _ 1.0 = 231
Black & Red 93,7 mCi x 2499 0= 280
Black & Orange 31.2mCi 887 __ = __ 280
Black & Yeliov: ——9.65mCI  x -+ 5% SRS SRR | ;.
Black & Grean ____2.35mCi x _ .l = . 280
Black & Blue 0,892 mCi x 314 = 280
Black & Purple 0,285 mCi  x _ 920 = 219
Black & Purple/Red _0.9901 mCi x _ 3116 = 231

; Black & Purple/Qrange 0.0325 mCi «x 8733 = 284
Black & Furple/Green mCl ¥ b i -
Black & Purple/Biue mCi SR TETT Nh

SUM 2818

X 108 =__ 206 UPPER LIMIT
SUM (From Column D)

2818 _ 2818

| 10 : .
No. Entries (Column B) X 095+ 208 = LOWER UIMIT

Compare Column D dala to upper and lower limits to e nfirm linearity. \ H}‘\
it

“The source configuration lo be used must be thal which was 1sed when the calibration factors in Column
C were delermined

"*Continue testing in sequence shown until the display is reduced 1o your minimum patien! dose,

uCi or less, or as your reguiatory agency requires. Use Ihe number of entries in Column B in calculating
the upper and lower limits.

***The calibration factors for this column are speclfic 1o your dose calibralor and the source geomeltty
+  usad when determined. They can be fount’ * * dala sheel #1 in your Calicheck Kit instruction manual

Black 8 Purple/Yellow _0.0108 mCi x 27,000 . 202



Dose Calibrator Activity Linearlty Check

ra'r.mw gt’oku« - Q{ﬂ:&é-_ e b 29 TTAN 135 i
Dose Callbuator A Moxlal .CC‘ xﬂki, Cﬁ(ns Callchngk 99""}-9&?‘, ---K\*»“(": L’ il

Doma Cabity nter Sastal Mo 5{%7% Pathinenad hy: _‘(4/ .Jl- ’ J' g

Sourtce Conliguintion® f.:_/)’«':‘f\ . H.."“‘ oo Naviewnd by: e e WD

‘ Al umﬂngn‘muﬂ 'bc"!'u-h'n-  the fowsst ra'nqo nmng‘l‘wa-llabu and converted o mC) mmg_. l

A not i "
Tuten Dinplayed Catitysting Product of
Culoy N‘Nv(\,_ Taclor e e !‘l‘ c s |
- o g, i &
Hiack Oty | \ il ¥ ’ - - 2 ‘ ‘
‘A' g =y - 1
Flack A fiadd F} it ¥ .3 =iy AR , “;..‘7’ 2 ’

Hiack & thangn \\ g

oo ¥

1 " - = 4 * »
Maik & Yoo . B o, <

< bl ¥ <l ‘ o "'.J’. ‘;J o~
— = Y %t
Wack K (enng R ol O " ! - - N 4 "'),(‘- »
- LI i\ - "* b 7 .) \(- :
Mack X ftin CL Y mc » bl s€ - gl 7
- - § ar 7 X
Biack & Purgin b o &7 |l ¥ (?\? ¢ L‘\“ -. g 0, PR
Mack & Purpdasited LY | mtid ¥ &1 '-’L[ " %-._f)i‘(f‘ »
. - FAE Gl - -
Minck & Papte hanga v e DL Ul y oo =4 »C‘[ i ) Z““S_‘:_(L
g ¥ 4 h - P
Mack & Puspilod Yatiw , &0 | il * 2 lé / 2 7 = 4:[9'v“ -
. - . == .
Mack & Purgieitiinan SR mii X \I X w= . s s 2("' e
Hinck & Purplaiiilye Gl o Xj2oss, < "

SUM .*313.4'.-}.)..(5_.
X s -~_3;:5 5

55 K0 A UPPEN Limiy
SUM (Fonn Caldinn ) 2),' n 1 ‘\i L
LN TR LI Ay (S R
| e .
Ho Entiles (Cofunm n) l X (UG- _2_7_(__.&% - LOWERN LIMIT
C

ompare Coluimn 1 data to upper snd lower Hinita to conflom linearity,

"The sowes condigin atton 1o bo vsed

st be fhal which vas vind when the calibration lactors in Column
C wore dolaraingd

Contlonun testing n sequenca ahown until tha s

uCl ot loss, or as your tegulatory agency roqulras )
e upper and lower linils.

" The calibiatton taclors tor e colunm an specilic o your dona calibealor and the souIce geoimely
used when determined They can be foun' o ala sheat ¥4 In your Galichack Kit instruction manual,

pley i teduced fo your mbelnwim pationt dose, 10
&2 the number of entrias in Column B In calculating

LCED-520 ET64ON AL LTOTE .IMI H0ONMS:81 ZF:E
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DATA SHEET #2 (To be completed each quarter)

Dose Callbrator Activity Linearity Check

“Acinty 1,“\ P Fk“(\‘ : !
ooty 10K kO, e . 10/23

Calicheck Sanal No 34'2-\0
Dose Cahbirator Serial No M-

i 5 * __Performed by By ”\Ml*
Saurcn Contiguration' ve A% foey JYhet' - ik =,
. wurtrwndd by

l All repdings must be laken gl the lowesl rangs sefting svellabie and converted 1o mCl units.

Ao » C. - D
Tube Dzspla(od Cailbration Product of
Color Actly Factor BxC

Black Only : \Q[E, i)_rrl(;a X _va._C—:__ - \Cfg\,_i

Black & lad A A mCi o« 3.C5 [ £,

- 4D«
Black A (ange Meme x Gle o 1063
Black & Yollow :::_‘_J_n_\g_l x _2_‘_\’3 . - H gl.ld
Black & Graan ‘:",f '.mC| N ‘l?,_(‘: 5. = Ht 5
Black & Bluo 0,35« ?H,t_ - __ It
Black & Purple € -J_'_(:‘..T_(_.' X tl,((&" ll - l(gﬁ 5
Black & Purpie/lfied C‘:':J omCi  x ';:L:') T B ' lggl | ,>
Back & PupwOange  LEAS mo x _NOFe] = L 1063
Black & Purple/vallow C_--({'_f_j__rf_v_o X _Lf)_lgli_J - ' \E“(\S
Biack & Purpla/Green e mG o« - 7
Black & Purple/Biya MG ox 2 -
suM it 11002,
SUM (From Column D) X 105 w16 = ! UPPER élMIT
GRS 106,28 |
g = )
Ho, Entrins (Column B) X 095s €€ -rﬂ - u)WER ilMﬂ

Compars Column U deta to upper and lowaer limits to confirm llmomy

*Tha sourca configuration 1o be usad must be that which was used when lndmbmionucton
in Column C wars detarmined B TRy &

;\..SV.N\

o

"*Cortinua 1esting in tequence shown unti the display 18 roducad o your minimum patent dose.

10 uCi or Inss, or as your ragulatony agency requires. Use the number of entries in Column
B in calculating the upper and lower limits. : Wk G vAT

-

**The calibration factors for this column are specific 1o your dose catibrabt'aﬂd the ‘source

ganmatry used when determined. They can ba found on daia sheel #1 in your Cabchocu Kil
instruchon manual
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**Cs—-137:
Source description:  Amersham 3360MA
Activity: 0.276 mCi 01-Mar—-83
Expected reading: 0.218 mCi
Actual reading. 0.225 mCi
Variation 3% high
Multiplication factor: 0.97
Lower Window: 50 keV
Upper window: 950 keV
Standard: 0.0038 microCuries Cs— 137 equivalent
Standard Reading: 2249 counts/min.
B.G. Reading: 128 counts 'min.
Wipe Reading. < 150 counts/min.
Wipe Activity: 0.0003 microCuries Cs— 137 equivaient
Comments. Cs~137 scale (settin&Z?O)

**(Other Sources:
Co~-57
Co-57

Lower Window:
Upper window:
Standard:
Standard Reading:
B.G. Reading:
Wipe Reading:
Wipe Activity:

5.04 mCi 10/16/87
53mCi 11/17/88

50 keV
S50 keV
0.003 microCuries Cs— 137 equivalent
2249 counts/min.
128 counts/min.
<150 counts/min,
0.0003 microCuries Cs— 137 equivalent

**The sources described in this report were also inventoried
and found to be properly labeled and housed.

A visual inspection showed no shift in the ionization chamber or other problem.

(BADOSCAL)

David 5. Gooden, Ph.D.
Radiological Physicist
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[TEM.C

Reasons for Violation: ;
The removable contamination in each area was expressed in counts per minute, It |
was our understanding that this practice was acceptable. |

Removable contamination is currently being recorded in disintegration's per |
minute.

Steps io assure future compliance: |
T !
Technologists have been instructc ' to count removable contamination in |
disintegration's per minute. Reporting form has been revised to reflect the change. '
See attached.

Rate of Compliance:
October 22, 1993




" BROKEN ARROW MEDICAL CENTER

L NUCLEAR MEDICINE DAILY WORKSHEET
w‘s: TIME: TRANSPORT CONTAINER
Dose Clibrator# External Condition:
Da"y Checks Survey at 3" mr/hr
Constancy: uCi Co57
Survey at Surface: mr/hr
Constancy: _uCiCs137
Wipe Test: DPM
Constancy: uCi Ba 133
Survey Calibratsyr:
Bulk Activity Received: mCi, mi Time
Unit Doses Recieved (See Slips) [ Checks Performed

Reagent & Manufacturer:

Lot# Exp:

mi T¢c99m ml Saline
Assay mCi/mi Time
~otal mCi__ mi
Seagent & Manufacturer:
Le . Exp:

mi Tc98m ml Saline
Assay mCi'mi Time
Total mCi mi
Reagent & Manufacturer:
~Ot# Exp:

mi Tc99m mi Saline
Assay mCimi ___Time
Total mCi mi

Waste Disposal

Container Returned:

Bioharard/Radicactive Waste

To: Pharmacy To:Hot Storage

Date: Tech:
Q Site Disposal Date:
clide: / _mr/hr
Disposed To: Tech:

Daily Flood:
Dose Caiibrator:

Receipt & Disposal:
Xenon Unit: (if used)

Wipe Tests:

Room Survey and Wipe Test Resulls

e/t DPM Background
B, _mrihe OPM Ehield (work area)
= IR mehr___ DPMD se Callbrator
> I, _mt’hr ____DPW Fioor Injection Area
R ol mrihr __ DPM Patient Table
R = mr/hr DPM Camera
G, .mthr __ DPMHands

TH A | A
bW P Erd

| — N —
SR D. e

| STORAGE TABLE

| ’
] ! PO

] // (COMPUTER |

INK




Reasons for Violation:

Our nuclear medicine department has been using the aerosol delivery system
exclusively which does not utilize the reusable collection system. Recently the
reusable collection system has been used occasionally. Due to oversight, the
monthly test for radioactive gases was not performed each month.

;’\ . I - R Ew I :
The reusable collection system will be checked for radioactive gases each month
irrespective of utilization. Form attached.

This test has been included on the nuclear medicine planning schedule.

Date of Compliance:
November 2, 1993,
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133  XENON TRAP TEST

DATE: SIGNATURE

| minute background counts

| minute 133 Xenon Effluents Bag

I. 2 x backgound counts is acceptable limits

133 XENON TRAP TEST

DATE : STGNATURE

1 minute background counts

| minute 133 Xenon Effluents Bag

L 2 x backgound counts is acceptable limits




JANUARY INITIIAL DATE

Xenon Trap Check

Radiation Safety Committee - l4th
QA Review

Dosimetry

Physicist Report

NRC Mail

linearity D.C.

Source Inventory

Records Review

FEBRUARY
Xenon Trap Check

MARCH
Xenon Trap Check

APRIL
Xenon Trap Check

Radiation Safety Committee ~ 8th
QA Review

Dosimetry

JULY INITIAL DATE

Xenon Trap Check

Radiation Safetv Committee - 8th
QA Review

Dosimetry

Physicist Report

NRC Mail

I 131 QM Review

Review NM Service Policies
and Procedures

Linearity D.C.

Source Inventory

Records Review

Inservice
Maintance

Inservice
Housckeepers

Geometric Test DC

AUGUST
Xenon Trap Check

SEPTEMBER
Xenon Trap Check

Physicist Report

NRC Mail

Linearity D.C.

Source Inventory

Records Review

Survey Meter
Calibration

Room Alr Ventilation

Review of Continuing
Education

MAY
Xenon Trap Check

JUNE
Xenon Trap Check

OCTOBER
Xenon Trap Check

Radiation Satety Committee — léth
QA Review

Dosimetry

Physicist Reports

NRC Mail

Linearity D.C.

Source Inventory

Records Review

Survey Meter
Calibration

Room Air Ventilation
Check

Review of Continuing
Education

NOVEMBER
Xenon Trap Check

DECEMBER
Xenon Trap Check




