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McLAREN GENERAL HOSPITAL, INC.
4

:I

Grry R. Peterson
Propdent

,

|

September 19, 1985

Materials Licensing Section
t

U. S. Nuclear Regulatory Commission '

i Region III
I 799 Roosevelt Road
i Glen Ellyn, Illinois 60137

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

.

I Gentlemen:
I :

I Enclosed please find information pertaining to the close-out
.

I survey of our temporary Nuclear Medicine Department site on the '

fifth floor of our hospital.
1

j The area surveys were analyzed with an "open window" low level '

Geiger survey meter. The area wipe tests were analyzed by our
'

1health physics consultants using a windowless proportional*

i

counter and a sodium iodide scintillation counter. Area survey
results and equipment information are given in Attachment 1.
Wipe test results and equipment information are given in

', Attachment 2.
i

I Any questions about this matter may be directed to
,

Lawrence Irish, M.D., R.S.O. at (313) 762-2209 or |

Mr. Gerald Wicks, Consulting Heath Physicist at (312) 564-3330. |

Sincerely,

4)WY ' Nh
Lawrence R. Irish, M.D.

| LRIsmi
i Enc: 2

1

RECEIVED

SEP 2 31985eggse Q 851002
21-04271-o4 pyg gggggy y $[p g 3 f985

s

401 South Ballenger Highway, Fhnt. Michigan 40502 (31T 762 2000



_ _ _ _ _ _ _ _ _ _ _ _ _ _

[&be/stQ f .f- .

. .

EXIT n'IF: rrn'ty REcas

mm,_f-J6-#fnerrun man mu

"anitor Do e p rep. re tien, ce ne rr te r Roodil(IIT). Room ^2 (Tho 4), oncee

e w?ek. Uee e low level G" =arvey me te r enJ record end ini tiel the eurvey reedinge

below. I f red ie t ior. contesi ne ti on ie detected in eny of the e u rv e y e , remoni to r e f te r

d econte .ine t ion. Te co rd levele i t. 27/"r.

Dr e cree Fre; Ge ne ra te r R00tt- r i R0ct! c2 EEO. IT.
IDT IAB

' '
/b5 $IAYN''I '3'!)h bL9-dO'S V' .0 5 frM |St 0 [Y/?A|N''t - /i

. .

\/ . }Y ble} |40 ./ G V|// / A-f A 0 4 v' A / ff|7

/ /

< f. A hi A , J ? /f f . A [4 ,/+_. |$ |2 .

' ' ^
_

$92 / dt< p 8-2v) / 4- }? /i3 0h GN< dLi .

44 bv3 -r+. s'4di:A4 uA den'
n

Juxerf . _ . _

/ ; cf 1 a
I //tlLL-f| l.H [/( h N W' '

!

I Lf f
'

,

, .LL f= A4tf 2 .Of W / fAlt .) '- ,(tg s (-j_?'$0'SV W s0 b fk1_ $~h_ U _(*' '05
8.* . *Y Oh i

0 Y rM/ A4.4/f.h or Mi fM
X- 14._. X-f N L . _ X ,tr' j Y ~ , g y 7pM,f fp '/.AJ 'l = t

onnw+
440 . Gr /nl. ! JA 2- . s E MA / =

&. ... ..b ,, , r ?t4/%.f -- -Q W
, , _ ,

f, o C l* /n t l t%
- . . - - . .. .-

,

-==..-s . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . , - . . . _ _ _ , . .

. . - --. - -... _ -_
. - _ |

- - - . . . . -_ ___ - _ _ _ . -

-se e. e - e. -
_

g



(, 69an'al Ng.tO L7 (I)/t'l)7
'

t >\ oilli-o4*

. .

0 $.Nuclear Aledicide 4
7e~rnf ua rt G ||c

OUTS (DE
. , . . . , . ,

A ff 4 Floe | m,u,,3 Mipp- Ir "y m;. f i
l

Em/ w ,g | goo,s Rn 3 o
-

i (liff x)o f4) (IW It'h) *.

f-
- } ,L

- '

ngmo s

T I
Q ,w,3'..v3T | o

s q g$ h t: r<. I O

Qifl+ tl1 b) EI O

o p o o. , m. 4...

. O
m '3 ..

E ,' I , cg ,g g ;;;c,,yt3
I | U P

1 0 '

'
6, e I

.

i o !,
,

hitas hb S/
,

w . p hi.u J !
-

c, a survCftd. | !

O ar Y, Racm., _ _ _ _

! )| Ul% ,ou o el
!

tem i c-g, s o.
_.

m d

'F;, boo %$n) l
1A

B&g..iormyl-e- 4(ren1to ja.,

i crpi tem f - toipe
__. - ._. A2 %M

'L
L

p V *
{\ f s M L h-. f DC rn s

T
O
Q

:,

I... . . . . .

(-- C0 A AI oo R 4 ._Q7){pr
_. _



-__ _ __. . . -

ATTACIIMENT 2

CERTIFICATE OF RADIOACTIVITY LEAK TEST
|

FOR McLaren General llospital, Flint, MI KIT #

**A HEALTH PHYSICS ASSOCI ATES LTD. CONSULTANTS IN RADIATION SAFETY

BETA CONTAMIN ATION ANALYSES

3304 COMMERCIAL AVENUE / NORTHBROOK, IL 60062 / PHONES. 312 564 3330

Received
SAMPLE TOTAL Gross TOTAL Net TOTAL Net

DATE LOCATION TIN # ISOTOPE CPM DPM uCI

9/6/85 Generator 1 BetaEmitter.: 18.3 < 6.8 <3.1 x 10-6

9/6/85 DosePrep 2 15.0 s6.8 < 3.1 x 10-6

9/6/85 Rad Waste 3 15.6 (6.8 (3.1 x 10-6
Storage

9/6/85 sealed Sources 4 13.1 s6.8 (3.1 x 10-6
Hot Lab

9/6/85 Counter 5 13.4 (6.8 <3.1 x 10-6
Hot Lab

9/6/85 rinn- 6 1.:1.7 < 6. 8 < 3.1 x 10-6
Image

.

9/6/85 Room 1 7 10.6 (6.8 <3.1 x 10-6
Image

9/6/85 Room 2 8 11.7 <6.8 (3.1 x 10-6
Injection

9/6/85 Ritne 9 13.1 < 6. A <3.1 x 10-6
Technologist

4/6/AA O f f!ce 10 11.1 < 6. 8 < 3.1 x 10-6

9/61R5 11 13.9 < 6.8 <3.1 y 10-6

Backcreund 11.8 <sn :1i y in-6
- -

STANDARD:
4

CPM - Counts por
minuto Cs-137 77,126 2 176 144,744 t 330 0.0652 1 0.0002

DPM - Disintegrations
por minuto NOTE: All errors shownntegiven at 2 standard deviations.

M - Loss than 0.0001 Less than values are based en 3 standard dev!at:ons of the
background count rate. /Microcurios _ h.* ,../JMd._ ofigfnqv

APPROVED FOR llEALTli Pl!YSICS ASSOCIATES DATE

_ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ .__. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ - _ _ _ .
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ATTACllMENT 2

CERTIFICATE OF ltADIOACTIVITY LEAK TEST

FOR McLaren General llospital, Flint, MI KIT #

HEALTH PHYSICS ASSOCI ATES LTD. CONSULTANTS IN RADIATION SAFETY

GAMMA CONTAMIN ATION ANALYSES

3304 COMMERCIAL. AVENUE i NORTHBROOK it.60062 / PHONES 4 312 564-3330

bob TOTAL Gress TOTAL Net TOTAL Net
DATE LOCATION TIN # ISOTOPE CPM DPM uCI

89/6/85 Generator 1 167 <40 <!.8 x 10-5g

9/6/85 Dose Prep 2 176 <40 <l.8 x 10-5

9/6/85 Rad. Waste 3 166 <40 < l.8 x 10-5
Scaled Source9/6/85 Storage 4 172 (40 < l.8 x 10-5
Hot Lab

9/6/85 Courter 5 172 (40 <l.8 x 10-5
liot Lab

9/6/85 Ploer 6 168 <40 cl.R v 10-5
Image

9/6/85 Rogm 1 7 167 <40 : 1.8 r _10-5
Image

-

9/6/85 Room 2 3 167 <40 <l.8 x 10-5
Injecticn

9/6/85 Sites 9 172 (40 <l_A y 10-5
Technologist

9/6/85 Office I0 i/2 <40 :1.8 y 10-5, _ _

9/6/85 11 165 <40 < l.8 x 10-5

Background 173 <40 < l.8 x 10-5
- - -

i

i

STANDARD:

"~

Cs-137 64,996 i 162 206,682 1 515 0.0931 1 0.0002 im nu

DPM - Disintegrations
por minuto NOTE: All errors shown are given at 2 standard dev!ations

Less than values are based on 3 standard dev!ation of theM - Loss than 0.0001 background rount rate.
Microcuries e#) dh,7c 9/10/85

APPROVED POR llEALTil Pl!YSkCS ASSOCIATES DATE

|

_ -_-------- _-----
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Att:chment No.1
*

.

. .

CLOSE-OUT Sl ltVEY PROCEDUHl:S

A. Arcas to be surveyed and wipe tested w;11 include the following:

1. Generator storage aren
2. Dose preparation aren
3. Radioactive waste stort gc nren
4. Scaled source storege area
5. Ilot lab counter teps
6. Ilot lab floor
7. Imaging room i floor, coun.cr tops and t.nlis
8. Imaging room 2 floor, counter tep4 und walls
9. Injection site locations '

10. Technologist office omt co;ridor (neighboring unrestricted oren:).
>

D. Equipment used for radintion :,ursey will include :: \ictorcen Model D. 498 open
window low level GM survey ineter. Equipment used to analyre the wipes will include
a windowless gas flow proportionni counter and a Na,I scintilation well econter (Units
I and 3 on the attached equipment list) available nt llealth Physics .bsociates, I td.,
Northbrook, Illinoi<, NitC license No. I ?-0910,0-nl. The wipes will be nailed to
!!ealth Physics Associates for nnatris. Wipe test instructions .ere attached.

C. Wipe test analycs will include nusaying for alpha omt beta net.vity w stb the windowle ss
gas flow proportional counter > nd for gamnia radiation with the Ng.1 scintil!ntion
well counter. Radiation survess . vill be mude with the low level GM survey meter
with the window open and held in close proximity to urfnee wl ere rndinnetc.c
contamination may exist.

D. Radiation survey end wipe test results will be reviewed by I.nwrence Irish. M.D.,
R.S.O. and Gerald Wicks, M.S.(Itndiologic Sciences). All nrens li.ted in Part A above
will be at background radiation exposure rates (0.05 mR/hr) prior to relcrae of the
temporary site for umestricted use. All arens listed in Part A above will 1cet the
wipe test criteria listed below, pilor to relense of the temporer) wite for u . restricted
use.

* Removable alplia surfare e ontamination - 20 dpm/100 cm' or less
' Removable beta-gnrnmn surfore contaminution - 1000 dpm/lon en' or lem

It should be noted that radionctive gnsc3 nre not used and sewer thlntmn of radienctive
materials has not occurred in the temporary site of the Nuclear Medicine Department,
therefore, surveys and wipe tests of ductwork and pipes are not necessary.

* Note: As given in Table I of " Guidelines For Decontaminntion of Facilitics and
Equipment Prior to Helense for Unrestricted Use or Termiantien of I.icense
for Hyproduct, Source, or Special Nuclear Material". July,1982, pub by
U.S.N.R.C.

DY
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ATTACEMENT No. 2 ge2 '

I a & b - Epipment list and uses i

i RADTATION TYPE RANCE OF RADIATION
,!

'

1211T EQUIPMErr MANUFACTURER MODEL No. DETECTED ENESC1r DETECTED

| @ Windowless Cas Flow C. D. Searle 480 Alpha All Alpha Particles
Proportional Counter (Nuclear-Chgc) Beta Above 6 kev

,

1

l 2 Window Cas Flow C. D. Searle Alpha Above 4 NeV
Proportional Counter (Nuclear-Chgo) Beta Above 50 kev

@ Scintillation C. D. Scarle N/ 6 Carnma Above 25 Kev -

'' ell Counter ! i.

Scantillation Pickcr 2504 Car: a t.',c ve 25 Ecv - h.
*
.

**ll Counter.e

' Ic&d-
RADIOACTIVE

UNIT MATERIAL RADIATIOM TYPF * R/.DI ATION E!.*ERCT **E7FICIENCY 8 *MINISLM SEN91TIVITY

@ A;3-241 Alpha 5.4 Mc7 4fal 9. 3 X IO~I pCi |

@ hi-63 Ecta 6.037 12*5 1.8 X 10~5 pC1
C-14 Ecta C.156 35% 6.1 X 10-6 pc1
Pc-147 Ecta 0.725 46% 4.6 X 10-6 pci
Tc-99 Eeta 0. ? 9.' 42; 5.I X 10-6 pC. !

Cs-137 Ecta 0.314 43'4 5.0 X 10-6 oCi
Co-60 Ecta 0 .'11 4 317. 6.9 /. 10-6 pCi
C l - V, Leta 9.744 ' 71 4.5 x 10-6 pCi g-

.

Ei-219 i c t .- 1.16 4 7 ~- 5.1 X 10-6 pCi A.
'

Sr-90/a-(O l's a 0 . ' *. ' / ' . 2 7 i. 4 - !. 8 K 10-6 pCi
f

Unit 2 is an the pro.c.s of t.cing r ec a l a tes .s t < d . D.e t e st il ic . ite a t t ve' .e n s oor, as availatale..

* NOTE: Ma x t rim Le t a c oe ry e t .t re. listed
** NCTE: Scerle C8IC"I3'8""' ICII"" l

.

.

, 1, .%
,

-- __. .. . - . -. . . . _ _ - - - . .
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|

{ c) Efficiency Calculations: |

) Efficiency cpm / dem=

j Sample Calculations

! Am-241 efficieniv 30_,000 cpm=
O h>4

(0,400 dem
; Cn-137 efficiency - fg h , 700 c nn,

|
] 155,000 cpm 0.43=
4

Co 60 officiencs 6 ti . 500 c rm
.

,

OA3} 150,000 itpru
=

I ,

| d) Hinimun Sensitivity Calculations:
i

i Sensitivity of Instrument 1 it tilpha voltage for Ar'-241
| Alpha energy is calculated .ss follows:

Background count rate = 1 cpm
Background counte.1 tot 10 minutes,

Background at anitard elevint ion (S.D. ) = a 1. Its counts; .
'

) 3 S.D. con f tilence interval t '.+ . 49 c o u n t s-

| Hinimun asnsttivity fo 10 minute counts of Am-241 alpha
j _9.49 countm X 1 disegrat ton X 1 Ct
! 10 minute * 0.46 courts 2.22 X 10E _ den!
<

J

9.3 X 10'7 901; =
,
.

; Sensitivity of Instrument 2 at beto voltare
| Background count rate a 25 crm
! Ten minute l>ackr.roi.nd count 250 count *=

j; One S.D. = t 5.0 cennia
3 S.D. Confidence interval = t 15.0 cot.nt-

| Minimun sensittvity int to :sinute count of Ci-137 berna
i

J 15.0 countn X 1J X 1 pCi
! 10 minutes 0.43 counts / . 2 J ). I'09 7 )1 1

: = 1.6 X 10 6 peg
!

i Sensitivity of Instrument J for co 60 gammas
! Background count rate = 120 cpm
) Ten minute background count = 1200 counts
I One S.D. = 14.6 counts
f 3 S.D. = 104 counta lp'

Minimum sensitivity for 10 minute count of 1.2 - 1.3 gammes
|

10'. counts X 1 il X 1 901
! 10 minutes 0. 4 3 c ewe.: . 2J X 10 G r~m

'
1

] = 1.1 X 10-5 pel
*; Similar calculations were performed for other int ruments .init radionuclides S

ea.

_ _ _ - _ _ ~ . -
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i

UNIT RADIGACTIVE MATERIAI. RADIATION ENEBCT UteT) ** EFFICIENCY ** MINIMUM SENSITIVITY

@ I-129 0.040 42% 1.1 X 10-5 pct
j Cd-109 0.088 22% 2.1 X 10-5 peg

Co-57 0.122 70% 6.7 X 10-6 pCi
Ra-226 0.186 85% 5.5 X 10-6 peg

'

Be-133 0.356 80% 5.8 X 10-6 pCi 3

Na-22 0.511/1.23 63% 7.4 2 10-6 pCi
.

Cs-!37 0.662 30% 1.6 Z 10-5 pCi '#

Mn - 5 *. 0.840 277 1.7 x 10-5 uci
Co-60 1.17 /1.33 437. 1.1 X 10-5 pCi

4 Ra-226 0.166 9.97. 9.6 I 10-5 pCi

.

** 300TE: Sample caIculatiers fo11ow
.

.

[
(,

,, i 3
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