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MclLAREN GENERAL HOSPITAL, INC.

Gary R Peterson
President

September 19, 1985

Materials Licensing Section

U. S. Nuclear Regulatory Commission
Region III

799 Roosevelt Road

Glen Ellyn, Illinois 60137

Reference: License No. 21-04171-04
Additional Information to Amendment No. 30

Gentlemen:

Enclosed please find information pertaining to the close-out

survey of our temporary Nuclear Medicine Department site on the
fifth floor of our hospital.

The area surveys were analyzed with an "open window" low level
Geiger survey meter. Thre area wipe tests were analyzed by our
health physics consultants using a windowless proportional
counter and a sodium jodide scintillation counter. Area survey
results and equipment information are given in Attachment 1.

Wipe test results and equipment information are given in
Attachment 2.

Any questions about this matter may be directed to
Lawrence Irish, M.D., R.S8.0, at (313) 762-2209 or
Mr. Gerald Wicks, Consulting Heath Physicist at (312) 564-3330,

Sincerely,
cfdnw’ A (A ?MM/Y D
Lawrence R, frilh. M.D.
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ATTACHMENT 2

klRle Akz\

RADIOACTIVITY LEAK TESI

FOR McLaren General Hospital, Flint, MI KIT#
HEALTH PHYSICS ASSOCIATES LTD. CONSULTANTS I8N RADIATION SAFETY
BETA CONTAMINATION ANALYSES

3304 COMMERCIAL AVENUE NORTHBROOK, IL 80062 PHONES 312 5643330

Received .
SA‘“pLE l | L\‘Al\. Laros L'."“.‘\l‘ et TOTAL ™ {
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v.
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— — — - - R 4 _ -
Image
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minute =137 N | 144,744 ¢+ ] | 0.0652 ¢ 0,0002
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ATTACHMENT 2

CERTIFICATE OF RADIOACTIVITY LEAK TEST

rORr McLaren General Hospital, Flint, Ml
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Attachment No. 1

D.

CLOSE OV 7 SURVEY PROCEDURLS

Areas to be surveyed and wipe tested w l inelude the follow ing:

1. Generator storage arcn

2. Dose preparation arca

3. Radioactive waste storoge nrva

4. Seeled source stornge urea

5. Hot lab counter tops

6.  Hot lab floor

7. Imaging room | floor, couner tons and v ulls

8.  Imaging room 2 floor, courter tops and walls

9.  Injection site locatior

10.  Technologist office and co, ridor (neighboring uprestricted nrens),

Equipment used for radintion ~uriey wil include o Victoreen Modo! N dus open
window low level GM survey micter, Fquipment usod 10 snnlvze the w ipes will incluae
8 windowless gas flow proportional counter and a Nul scintilution well cconter (Units
! and 3 on the attuched eqiipnient list) available nt Health Pt,sies \.sociates, Ltd.,
Northbrook, Ilinois, NRC licensc No. 12-09160-01. The wipes will be riniled to
Health Physics Associates for nnlysis, Wipe test instruclions wre ottn-hed.

Wipe test analyes will ineluds neoaying for alpha ond Betu notvity with the windowle -
gas flow proportional countir .t for gomna rediation with the Nl srintillntion
well counter. Radiation survess “ill be muode with the low level GM surves meter
with the window open und held in close proxinuty 10 uefnce where rrdinnet,, o
contamination may exist,

Radiation survey and wipe test recults will be reviewed by 1w rence Irieh, M.D,,
R.5.0. and Gerald Wicks, M.S.(Kndiologic Seiences), AN urens Vi ted in Past A above
will be at background radiation cxposure rates (0,05 MR (rior to relerce of the
temporary site for uniestricted use. All areas listed in Part 4 above will o6t the
wipe test criteria listed below, [iior 1o release of the temporar. site for wrostricted
use.

*Removable alpha surfoce comtunmination = 20 dpm /100 cin’ o loss
*Removable bota-ganii urfuce contaminntion - 1060 dpm/ N em® or les

It should be noted that racionctive ;nes nre not used nnd sewer ilution of rodioactive
materials has not occurred in the temporary site of the Nuclear Medicine Departrient,
therefore, surveys and wipe tests of ductwork ang Pipes are not necessury,

® Note: As given in Table | of "Guidelines For Decontaminaiion of Facihities and

Equipment Prior to Relense For Unrestricted Use or Termiantion of License
for Byproduct, Source, or Specinl Nuclear Material', July, 1982, pub. by
U.S.N.R.C.

(1h<)



1 a86b - Equipment list and uses

ATTACHMENT No. 7

Hea

RADTATION TYPE RANCE OF RADIATION

UNIT EQUI PMENT MARUFACTURER MODEL No . DETECTED ENERCY DETECTED
Q Windowless Cas Flow GC. D. Searle 480 Alpha All Alpha Particles
Proportiomal Counter (Nuclear-Chge) Beta Above 6 KeV
2 Window Gas Flow GC. D. Searle Alpha Above 4 MeV
Proportional Counter (Nuclear-Chgo) Beta Above 50 KeV
4 )) Scintillation C. D. Searle 4216 Garma Above 25 KeV
well Counmter
- Scantillation Picker 2°04 Camr cve 295 KeV
e ‘! CO'A"'('
reha- RADIOACT IVE
uNIT MATERIAL ~ RADIATION TYPF  *RADIATION ENFROY  *#E7FICIENCY  **MININUM SENSTTIVITY
L An- 241 alpha 5.4 Mev &5 $.3 % W77 i
§ 5 Ni-63 Beta 0.0 125 1.8 X 1077 uc;
c-16 Beta (.1% 352 6.0 X 167% wer
Po-i4&7 Pela 0.225% N4 4.6 ¥ 10°% .o
Tc-99 Bet 0.29. b 5.1 % 107% e,
Cs-1137 Ecta G.514 = ¥ .5 X 1976 ,ci
Co-6C Reta 0.314 115 £.9 2 1¢7% poa
c1-¥ Erta 7l S %X 107% Lo
Bi-210 P ' 02 107% e
Sr-9C, «+-9( et a 6, 7 “e B IO"’ pCa
is Iin the pro ess f being recalaibiatec. Dar bminty 16 Sonn as avaeitlable.
. POTE: Mavimum beta cnery et are listed
** NOTE: Sample caleularion follow
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¢) Efficlency Calculaticns:

lf“ttcncy ® cpm o4 dpm

Sample Calculations

Am=-24) efficicn,y = 30,000 _cpm

a 0D,&h
63,400 dpm

Ca=137 efficiony 66,700 crn
195,600 cpm = 0.4}

Co~60 efticienc 6,500 €pm

156,000 dpm e

d) Minimun Sensitivity Caleculaticn: :

Sensitivity of Instrument 1 .t  Ipha voltage ftor Am- 2ol
Alpha energy is calculate) 45 (1lows:

Background count rute = 1 ¢pm

Background countod tor 10 minutes

Background standird deviation (S.0.) = 44,14 count s
3 5.0, confidence interval ® 4%, 49 counts

Minimun scnsitivivy tor 10 minute counts of Am~J41 alpha

9.49 coun s X L»d!qu!rﬁlnllnn X -l ey
minuter U,6H courts 2,22 % 109 dpm

* 9.3 %107 et

Sensitivity of Instrument 2 at bets voltape

Background count rate = 28 cpm
Ten minute back round count * SO counts
One S.D, = 4 5.0 cour s
3 S.D.Confidence Interval * & 15.0 cotn
Minimun sensitivity tor 10 sinute count of Co-137 botas

.ai_&m SR B S / ek MEL
minutes 0,43 counts LA 109 dpm
“ 1.6 X 10°% i

Sensitivity of Instrument § for Co-60 gammas
Background count rate * 120 cpm
Ten minute background count * 1,00 counts
M .-D. - "'q‘ Counts
3 8.D. ® 104 counts )

Minimum sensitivity (or 10 minute count of 1.0 - l.)’;mu
s rounts X ! f d L L —
.tm.‘ . .MJ u‘--'. l '0‘ ‘M
“ 1.1 X 10°% wet
Similar caleulations were performed for other fntrument . 0 radlonuelides



ATTACEMEST So. - Page 3

omiy RADIOACTIVE MATERIAL  RADIATION ENERCY (MeV) **EFFICIENCY **MININUM SENSITIVITY
@ i-129 0.040 (%23 1.1 x 1075 uci
Cd-109 0.088 b33 2.1 X 1075 uei
Co-57 0.122 702 6.7 X 107% uci
Ra-226 0.186 852 5.5 X 107® uci
Ba-133 0.3% 80% 5.8 x 10°% uci »
Na-22 0.511/1.28 (%1 7.4 x 10°% uci -
Cs-137 0.66: 302 1.6 % 107 uci .
o - 54 0. 84&( 2 1.7 x 10°% ue:
Co-60 1.17 /1.%3 43% 1.1 x 10°% ue
& Ra-226 0.186 9.5% 9.6 X 1075 uci

** NOTE: Sample calculatiors follow




R odni-o0M

Fifsh Floor
fast w:'.,

. A"cl b be

wipe beated

and Swrvdy td

N-_.‘ lear I”f.‘u)‘d 0(f+

7'.1"',‘0/.![‘{ S ;JC

(13784)

Our s Ipé
- —— .- : *
= 8¢, '
C Wakiny '::fr;‘ e |
Room ‘* R*'n E 0
‘ l
(?“'1“‘4) (lfh-lch | Z
ISRt S B v mammm—
f b S
| C
i 10‘\ h) ' '
O | ®
LR i"';::yﬁ 2
! o° | N , f4e 'Hh)
\ A ' ; Ny o\ 0ue ' 0{ Line
| $ | 0 enehW0f
. ! o |
' ) '
| S |
: J M
; S
|
A b Dark  Frem
'U\ho S0uN ' : T ———
‘00'& i Eopty buun
.___...1_ s I Wopr—
0 {10 murruy
b&_- ’
£, jﬂom “
....._..t;..,‘ (86w i084)
Ewpty Room J
S L O
.
S. ,
;..._.A;- d Moem g
o |
L————--“' P — - -



