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U.S. NUCLEAR REGULATORY COMMISSION
REGION 111

Report No. 030-16055/87-001(DRSS)
Docket No. (30-16055 License No. 34-19089-01

Licensee: Advanced Medical Systems, Inc. (AMS)
1020 London Road
Cleveland, OH 44110

Inspection At: AMS
1020 London Road
Cleveland, OH 44110

Inspection Conducted: December 4, 1986 through February 18, 1987
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Inspection Summary

éggpection on December 4, 1986 through February 18, 1987 (Report
0. USU-IEUSS?B?-UUI(DRSgij

Areas Inspected: This was an announced special safety inspection initiated by
an allegation received by NRC Region 111 representatives in Novemb.r 1986.

The inspection included a review of procedures and records, and interviews of
AMS representatives. :
Results: The allegation of improper disposal of Cobalt-60 into the sanitary
sewers was not substantiated; no violations of NRC requirements were
identified.
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DETAILS

1. Persons Contacted

Howard Irwin, Radiation Safety Officer
Ted Hebert, Plant Manager
Josephine Powell, Secretary, Isotope Handler

=~

2. Purpose of Special Inspection |

This was an announced special inspection initiated by an allegation that ;
AMS had been releasing cobalt-60 to the sanitary sewer system in excess :
of NRC limits., It was purported that this practice had been ongoing for :
several years.

Relevant Licensed Activities

L&

In addition to the manufacturing and servicing of teietherapy units, AMS
fabricates the sealed sources used in the teletherapy units for the
treatment of humans. These sources are typically 4,000 to 12,000 curies
of cobalt~60 (Co-60): however, some cesium-137 (Cs-137) sources have been
fabricated. AMS is currently licensed to possess 300,000 curies of
Co~60; 40,000 curies of Cs-137; and depleted uranium (as shielding).

4. Allegation Followup

Prior to March 1986, all liquid waste from the hot cell, decontamination i
room, isotope lab, laundry and change room (showers, sinks, etc.) was ,
piped into a 600-gallon steel holding tank, located in a shielded maze in |
the basement ("hot" side). {

Subsequent to March 1986, the system was modified so that water from the |
change room and laundry goes to a new collection tank on the "clean" side |
of the basement. j

Disposal of liquid waste to the sanitary sewer system is made by
batch process. A sample is drawn off the batch tank and counted on A
a well counter; release quantities are then calculated. AMS' proceduve, :
"Release of Liquid Waste into Sanitary Sewerage System" (included as ;
Attachment A), states "Once each year, the average sewa?e discharge for §
the past 12 months shall be computed. This average shall then be broken ’
down into monthly and daily averages. These figures are tc be used to
calculate the limits of 10 CFR 20.303."

Therefore, daily release concentrations are calculated based on the
average daily release of water discharged into the sanitary sewerage
system during the previous 12 month period. :

AMS' 1iquid waste disgosal log is included as Attachment B (for the

period May 15, 1980 through February 11, 1987). This log shows the u
quantit of cobalt-60 released that day (in microcuries); the year-to- :
date running total (in microcuries); and the quantity (in gallons) of ]
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the contaminated waste wat«~ released. This quantity is the amount of
ligquid reTeased Trom the ba ch tank only; it does nct take into account
the other water released from the plant that is used to dilute the waste
release (and that is used in calculating released concentrations of
radionuc]ides).

The licensee maintains records of total water used at the London Road
facility (Attachment C). Using these figures, AMS calculates the maximum
releases of radionuclides allowed. For the present, AMS uses the
averages for water released during the period July 1985 through

June 1986. These averages (Attachment Dg are broken down into liters per
year, liters per month, liters per day, and ultimately, microcuries ;
releasable per day based on the dilution factors. |

The amount of

cobalt-60 released by AMS per year follows:

1980 - 10.605 millicuries

1981 ~ 15.616 millicuries

1982 - 5 .05 millicuries

1983 - 59.065 millicuries

1984 - 29,609 millicuries

1985 = 45,777 mil)icuries

1986 ~ 51.157 millicuries

1987 - 2.861 millicuries (through February 11, 1987)

10 CFR 20.303 limits the total guantities and concentrations of '

radionuclides

for Co-60 are;

releasable to the sanitary sewage system. These limits

1. Daily: The greater of 10 microcuries total or concentrations not ;
exceeding 1.0 x 10-* microcuries per milliliter (10 CFR 20.303(b)(1) :
and (2)); and

2. Monthly: Concentrations not to exceed 1.0 x 10-° microcuries per
millititer (10 CFR 20.303(c)); and
3. Annually: Net to exceed one curie (10 CFR 20.303(d)). '
AMS' daily releases exceed the 10 microcurie limit; however, thex
are lower than the 1.0 x 10-* microcuries per milliliter allowable
concentration. Based on calculations of total water released ‘
(Attachment D), AMS may release 8,131 microcuries of Co-60 per day.
The maximum actually released based on the above calculations has
been 2,084 microcuries (greater total quantities have been released on
a daily basis in previous years; however dilution factors applicable
to that time period have a{so been greater).

AMS' maximum total annual release has been approximately 60 millicuries
(in 1983), compared to one curie allowable.
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A special inspection was conducted on October 21-24, 1985, with

the assistance of Oak Ridge Associated Universities (ORAU), an NRC
contractor. Part of this inspection included analysis of sludge from
the sanitary sewer to determine reconcentration of radionuclides in the
sewerage system. Results of the analysis showed < 4 picocuries/gram of
Cs=137 and < 1.7 picocuries/gram of Co-60. *

* 1 picocurie = 1/1,000 of a microcurie
4 picocuries/gram and less are of no regulatory significance.

Findings/Conclusions

The allegation that AMS has released cobalt-60 to the sanitary sewera?e
system in excess of NRC limits was not substantiated; no violations o
NRC regulations or specific license conditions were identified.

Attachments:

A.  AMS Operating Procedure: Release of Liguid Waste into Sanitary Sewerage
System

B AMS Liquid Waste Log (May 15, 1980 through February 11, 1987)

C. AMS Water Usage Log for London Road

0. AMS Worksheet for Liquid Waste Releases
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ADVANCED MEDICAL SYSTEMS

OPERATING PROCEDURE

N S

TITLE: pelease of liquid waste into Procedure No: 1SP = 12
Sanitary Sewerage System Revision: A
Date Issued: 7-13-79

Page | of 2
1.0 PURPOSE:
To insure that liquid waste released into the Sanitary Sewer System
does not exceed the limits of 10 CFR 20.303

2.0 SCOPE:
This procedure applies to all discharges of contaminated water,
it is to be performed pach time such water {s discharged.

3.0 EQUIPMENT REQUIRED:
Batch tank, reference standards
Well counter
Film badge
cample collector, log book

4.0 REQUIREMENTS & PRECAUTIONGS:

4.1 Once each year, the average sewage discharge for the past 12
months shall be computed. This average shall then be broken
down into monthly and daily averages. These figures are to be
used to calculate the limits of 10 CFR 20,303

5.0 {NSTRUCTIONS:
5.1 Limits per 10 CFR 20.303
Record, here, the limits as calculated in 4.1
Time period used as basis for calculations

R 19__to 19
- ez
Daily: 1% 107> pu C1/ml x _ liters May x 103 ml/liter = p Ct
or 10 p Ci, whichever is greater
Monthly: 1 x 1073u Ci/ml x __lters/mon x 103 m1/liter = p Ci

yearly: 1 Ci/year

5.2 Sampling procedure per batch
5.2.1 Fill batch tank
5.2.2 Thoroughly agitate the solution by turning on
the electric motor driven agitator and allowing
it to run for 5 minutes
Draw ofi 2 sample through the sample valve
Count the sample and the standard in a well counter
A computer program is available to determine the
number of gallons that may be discharged per day .
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OPERATING PROCED URE

: TITLE: Ralease of liquid waste Into |_Procedure Noi 18P - 12
ganitary Sewerage System Revision: A i
Date Issued: 7-13 - 79_—
page 2 of 2

.0 INSTRUCTIONS: cont'd.

5.3 1f the activity is within the limits of 1

then the batch tank
amount of water is dis
Multiple batches of water may be
ity does not exceed the limits of 10 C
fach batch must be sampled per 5.2
Recordkeeping

ror each batch of contam
data must be recorded in the

5.4

5.9

{nated water

Date of discharge____ . ere

drain plug is removed
charged into the senitary sewer system.

discharged if the total actlv -

0 CFR 20.303 (see5.1)
and the specified
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FR 20.303.

released, the following

log book.
i

Gallons discharged
M :i/ml of Std.

Prepared by

!

C:PM of Standard |

G PM of Sample M Ci discharged ]
Totalp C{ discharged to date

- o 1

!

:

“ |

g

|

:

|

|

|

l

"

|

|

Approval o Revisions
A 7 - 83 Format Change

- RSNSOI

faallibass 72703

PUEINE




- Ol G XCLY | p0IX8S | gOTXBETT | o
TELCR §ST/ ] .01 A AWML WL | A oryY shl _ ‘ | G
w\qo‘m’ QW\\\ : .,\...« ) ., H»MQ\ X\ﬂﬁ.ﬂ }Q\X \d,m.\ m IMQNI.XhM .4 , Qm

595/ kL R A T T2 LS R e

(LG 2L PIXELE Lolx Il | T sOTX BN 0
5 W0 X3L'8 | Lol X991 | gorXieEn £ s

/ orx gL'l T o/X e | T SOTKEET| oS |2E

¢ e WOIXILE L0l X891 sOTX LR S |2¢8-

- | 28561

IACHMENT B

Al

b s - o J - — V3 - I / / -.h\a
v A Y | FETT o \.Q\.mfr_ Ol XLR'E
LS ¥ 2 A .01 ol X1 b Lol XI+'C
oFLL 9 2-0 9 ROTAOThL 40/ XHET
I'ST? LT T |07 9 WL X 61| 07 ALE
SN g = o ¢ W 74,
CGh 17 fm\).m.,_“ﬂ,? > =G 3/ \xr S +. 01X _»Q :
co90/ |  £037 5 o/ SOXTLH | 5O AT |
> ,\\tJi.Wlfww __ .\h\AJ\ \N.\l.\\ PN .w.._J../\ 28y vO.\Y.\I.*u./.-\_ “ hm\wh%. .\.f = oS o ..
4 3.\“9 ﬂ s 02 ol x4 LO/ XS 3 ‘b b0 ROCHL | .wm..ﬁvﬂhlh”\ . 0S |od~¢
v ! 2~ ; o I 3 o ! > el e, b e
320 _ 574/ 0/ XSf 1 LGOI X8LET Jorxee T 687 0S5 | ed
el7C o 2+ & v | \ e 3 . Shines E o
altliie -l . ——t- 52 ¥ a7 7 0 . A | 6%
. u,%m,.w o/l vy X I3 y a7 Xl yor Yy 03 |
57 X 9 2 T e e SUR = oC loe-|
o2 A o “ & © r.mu X H....A..f(..\ X 35 . w.»\z,\ Y aw.o.\w_ WO\M\ Q~ \ Itl! =2 S 7
' L 3 v > of ' —~7 1~ Q ,J i -~ Y] v | ’ o ~ & O .” oL
(7 958 X\uw-¥Y¥ 9  J7 F EFS T 40 ,ﬁ\ B
e - - TITI -~ vy / 4 NN CTAT = sk -
\%3%_\ _ F 7 N g P T |G/ XEVG|T g0/ X¥FeK |, 95 |9
—%29 | LT TP 2.0/ ¥ 7 LS BT Fobt |o
Py | i L e |
: 7 KT v | —A7 X 8/ ® i =2 |Aj
AT | AAT g $As FUES S KR T Ab &F LVE9'p | ST W
“ o b « WA w - — e A ] s - o SRS R e SIS (R +
SKONYE |
|

7 R o (WA NaLALATIND o> aIS| wd>  3WwS a3dwnd W
| |
| d Q¥yany.LS |

I TU—




| ThT |
B5S BT |
TTsLE
$477¢ |
.mowmq w
38T |
$SHEL |
grose |
“%S127 |
LRI1e |
945072 ﬂ
Nm\w\~
Rk A
=¥ a7
oL9G/7 “
T8LAAS y
gibLE/ ,
o757 |

2484

m.'\.vv‘,v\'v\A 27" ,.

EPH " Ta-% " P8

e

979/ | L-0/KX hel
TET | 5. 0 X A
¥ 7/ of X RTY/
IS TL | /X At /
B . -7 A W O

e AE | : Lo X €€/
P A
A X ELY
TOfY - X EEY
—FEB | . P X EE
soe/ _To/Y e
=L | =-AXeE
vad s PN
bS® 2-0/%X g
TTé 2-0/ XL g
-T2 g0l XLl
“AEOE | 2.0/ XL
—FE/7T S0l XLz
0977 | o 01 xLS
—7g77 | .oixLg "l
FRI7 | .o <Lel
257! T or kL€
o9l |\ S orxLe!
SO9/ | 2-0/KLE !
“TIET , .0/ XLE :
yaa/ | . 0/X[%/
17 | gevrnes
o oowWnFops| | (TW/ WO
= 2370 gevonysC

| g d L
|
|

X 28F ]

¥ s UX060
4 K E8T
_.mﬁ\%ﬂﬁ.ﬁa
#F 0/ X 1T
mm._wn.\ X18°¢

;X8

\.Q\x i

| 4or X SL°

(‘51‘

2
2

S
-
2

- ’
ey g g
- =

M i )

|

m_

'

LOI X18'8
F01X0?'%
ROl Rpotl

T e0IX22°8

&.Q\.x 227!
40X 6/
40/ Xzl
, ,},Q\x L1l
ZA X J

fo?d& ef
# oIxe 7'l
ROTXELTT

L, OUREL |

| wdp 7794¥5

| s X 68
LA

SO X T

s ATE
/X B8
D W
Y s 3
o/ X bS]
s/ X 68
e/ X 687/
50/ Y 58/
co/ X 68/
s X 68

s A E87 |

P e VA
o/ XThR

SO/ XE8T
01 X8
S0 B8

SO TTXBET

s/ X8

SO1TXET |

SO XEET
—SOTX 8

J S

-
T 0S5 CE-10- 5
o5 AR
o5 ¢B- LT~
o5 [E4-%-3
05~ |€8-1-3
og |€8-10-3
oS |€5-2-9
o5 |Ed-4H/-5
es |8 -4
o5 {ES -1r-}
—35 |$h-ob-4
o0¢ (-t ¢
06 KB -bi-¢
0S5 _M,m- cz-/
0S |85
08 [£8-52-1
0 |£8-512-
0% [£8-52-/
A
08 |gzrz-o
08 ez B!
o5 lgg-h?l!
. £8-HC-1
I£8-22 =/
M..\w.,.fn of
te2. 12-1
0§ |[f2-12:]
rvg | 34Y(
M







|
oh
t Vi
.1 .
4 - ’ t
b, A W 3 > ‘ ! ! Ty %A
) - h d L
on ! (N O -
A oy y o0 ?
] i 2 ’ N O = n »
! , e Y w
h X N N gy boe b WIN \
r v ’y » R 4 L
o LA » \ i t
i\ \ \ ol w S by
b | ®
|
+
. ! . 8
g ™y .
. C fw‘ P 4 <
' !
LY ' .
M ! S o’ By 015wt PP ' N v —y L 5
v | QP g B g 0 e { | R I o]
B B’ iyl o i X . - 2
; -1‘-"“]; " / Aot I RP T
-(ﬁ*’"’-;' ¥ . 3
ALED
’
’
\ e -
¥ " k
b 5
\ ' . » b, | ot
~ v ¥ t
¢ \ ; .
\
+
&
< J ~ -
~ ¥ ®. " > o . » - . P .
iy 4 b : £ :
3 o ¢ - we o)
w - * 1
X X X L9 %
} "
< <
’ r
5 o | A
' -
{ -
. ) » % D » ~
. i 1 :
‘ . y o ! 3 q -l T




X

oM

»
A

0 A \ 3 oy
l 'Y \ b o ¥
4 U o . . \J = E
J . A o y \
o = » < a o )
‘ N R < < > = ¢ R
t 3 < . P~ S o £ A\
b~ s - 3 S ag = 3 "
Fing = ) . 1/.
\ A y : q )
i : = . o - =
| \ X X y
i ( \
\
. . " . o .
v - A - b e . : s N
. » \ 3
~ " K \ h - g 3 L . e
) . N -
. 5
A o ' L 0’/
3 = .
> -
~ . » ¥ ] =

R

o







( -~ ,‘,, ._“ /\\,7
A MAS Mowarl dewin ) 1 G W e L

Sourwes ot waste water R AR e e,

~ hox e W\ 5 N \\' .'/(; matl —“"‘I‘A.')
\ & 'y 1 / \ b /

PASALS : ‘ | \ L Ev’i')( ﬁ‘“*‘f\l&). >Blu.€. T\'\"j
) . 7 ( 500 qal [ ace g2l)
= lAuAady j \ j . J

\ QCLErODNy SIinKs & S hL“N_Q uJ

\
|
L siadil danks vk het RAvea ot Pasement
- Blve tant h (léan Qe of Pasement Kw’\tc’. 4 Sw,)

¥anl 2% sv(:;b@a_b\f} ».?_v»-\g)\j

b S M f‘,\\ 3‘ B . \,\ e S0 pA & W .\_\._\ o

9)\ )Q‘ N\.-‘:\-r\ Tl—\l "V\(’)*)“" ‘;.),»"\f t;)
\

_ Waker 15 gumpel Sqom Yanks op Sleer
,, “'\Y’e@ 1o 55 ¥_\ Arum . M\X_QQ 4 o AT e T
SBmple Tempyze Countell (n wel] Counter -(,?""‘)

__.,_-_.,,5_1\1@_@&(@.,_&_9&1\&@@ WA, O | 47 Wl Yo vk o2 e T T -




i ST
DATE GALLNS | M] PUMPEP  SAMFIE  CPM STD CPM ,i..C08
i ovo| 25 q.46xm" Ry 109 Sy ptli /s
ol 40 /.5 v /0" .36 x103 | Fosyl gt
- £ ) /. 5’7\/,_/__0“’ Q.38 x 703 5o02x 0% ;» »/f‘
-0 Ho [ &7 &/O‘) 16 x w0 5,04 K/Oq - £
3190 5o . ¥ X§(07 13 x ot |sebx o it
- & ‘ Ko [ 59 X* (0-’ /.14 X /Orq 5.0 )(/0‘ % ~ ,'*
J,“/‘f' "I 50 / S,/C})(/O 100 X 10 4,78 X /(.')({~ %T A
20 u% N7, /) ¥9X /0° 2 2ev ro? 4.9 Sx /04_ T’;':“ J
20850 | 5o /. 89X /07 2 47(/04 4.8¢ prat [t
ol S0 /.99 %/9° 37K 10 y 4. 72xs0%F iz‘
1992 | ; k

37 50 1,89 X 105 4,208 (0% | 3.18Y yot =1
o 1% /.89 X0 Y7y 10% |419¥ *E A
/. 70x ) O° 234 ¥ 7 0% |4.20¥ 107 bnmt

0 | LeR3ds07 341 x 107 | 4.a0x 100 e

‘o | 1.29X 10" 2u7x 105 |H19x :O’f;‘--~—1

e o

1982 i 1

3-4-82| 50 | 1.89%105 [ 65 X IO‘* 13 78x107 !
o932 50 | L8R L0S | .34 x/O 3.7t x 0%} -
voonzl GO | 089%00% | L6k X107 2.79X 10%—1

G0 | 1egFrr0° | ! 76 ¥ 10% 3:78x 10% |1

/083 e o —— + et
[-10-L2f 50 h&G x102 | )63 x10Y 2.7/ X 107 |5 &
f 50 | Li&IX 10 154 x| aadxiof
) O . 89x 107 } 48 X 107 q.74% 189 et

| x o5 | |.5BX. 0" 173 X10% |~







[/ qun PED

ABSLE
. 1'89_,,/(/ 0>

_ _/'29,)( ;1',0 5

1189_.){ 05

.89 X% 0%

1.89 X 107
/.89 X 107
[ .87 X j0°
/.81 X s0°
189X 10°
.87 X _jo°
.89 X 107
LB 2 10°
1,89.X 105

SﬂmPLE_ CPm

707
1. 73x 107
j.63x07
/'4@:0)(/04
j 22 x/07
117 x/0?
215 to?
/.19 X 107
1,.22x10%
8.2.2 X103
J.04¥ )0
9,40 X 107
8.81x 107
9.36x /107
QI7x03
Joéxe”
9.50 X f0-3
L 172xre 7
2,904 103
7,7/ ) 105
Joé x 107
2.79 X 707
J. 18 x 70"

2./8¥% 107

9. /1 x,/o’;
§.15 X 19

4.39 X 0¥

Jooy xr*
)38k f0¥

Sro CPM

2,65 x/0¢

2.6ax07
2.63x07
71.6617/0‘/
2.65%07

C2.67x707

A 65&/07'

2ebxpl|

Q.66 107
a. 670’

- 70/(/04, -

L ek 10?

3. 67xmN

2. 6exn0fl

273 %507

279 xp?f

LGoxp?
Q35xn7
273 w?
‘._?, 70 X/3 </ ,
2.75 X ¢
2.9 x ot
2.82xm7

291 x 6% |

2.72tX /0f
2.2 x%/07
3:93 ¥ 727
J.9¢ X0

J-g¢ X/OV ;

},.._ WP
L

Lo






o A
§ ,// X
x

&, }

< N A
o gt
i ‘\)‘ J A
A YA S

- ,'. y'/ )
2 2 v

- {

-5 OY -
’," 7 x
/¢

X
¥ /
L7
. ¥
¢ X/

4 Ex0°
“/13}(/0 5

3,07 X/°©
<

s *({ X/0

”

“

4

—




STy -t

!

OAXE r

K ‘
. , /
i /Za mped

A

(100K

LG JANK
LC JARE
L JARK




v
| ' 3
2 r :
| 5, <
1 y
X
|
!
| !, )
!
| B '
i _ >
| = & W/ '
|
| Z
v y
! ¥
i
i
7’ ) .
X
“ x
’ y
| ¢ X
|
p ’ y
| 2, Co X,
|
. 2
| 7.8
]
|
|
|
|
i r 4 X
r B
| ‘.
| »
| 2 5
| .3 xto
. ) L
| [, L0 x(0
|
|
|
|
|
i
1
|
1

™

:
i

)










1



- % P |

OMis COPY
MAY 5 - 1988
Advanced Medical Systems, Inc. License No. 34-19089-01
ATTN: Seymore S. Stein, Ph.D.
President

121 North Eagle Street
Geneva, OH 44041

Gentlemen:

This refers to the special safety inspection conducted by Mr. Robert E. Burgin
of this office on April 13, 1988, of activities authorized by NRC Byproduct
Material License Ko, 34-18089-01.

The inspection was initiated following our review of AMS' February 8, 1988
Tetter (with enclosures) proposinag isolation of the Waste Hold Up Tank (WHUT)
room at the London Road facility. Section J of Nuclear Support Services'
(NSS) report, “"Remedial Actions for the Waste Hold Up Tank Room at the London
Road Facility," enclosed with the above-referenced letter, included results of
surveys performed on January 21, 1988, in an unrestricted area in the sewerage
system within AMS property lines. The survey indicated the presence of
radiation levels as high as 70 millirem per hour,

The enclosed copy of our inspuction report identifies areas examined during
the inspection, Within these areas, the inspection consisted of a selective
examination of procedures and representative records, observations, interviews
with personnel, independent measurements and the collection of water and
sludoe samples subsequently analysed in our Region III laboratory.

During this inspection, certain of your activities appeared to be in violation
of NRC requirements, as specified in the enclosed Notice. A written response
is required.

In addition to the response required pursuant to 10 CFR 2.201, you are
directed to address the following specific areas/concerns related to the
violation:

a. Characterize the contents of the referenced area resulting in elevated
radiation levels.

b. Describe your means for maintaining security of the area from approach
via the City of Cleveland (main) sewerage system.

c. Describe any plans for clean-up (decontamination) of the referenced

area.
d. Describe any potential for release of bvre 2. L Saterial to the main
sewerage system. T
o ’/&0 7
. »
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Advanced Medical Systems, Inc. 2 P SR

We will gladly discuss any questions you have concerning this inspection.

Since

.

D. G. Wiedeman, Chief
“ticlear Materials Safety Section 1

Enclosures:
1. Notice of Violation
2. Inspection Report
No. 030-16055/88001({DRSS)
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NOTICE OF VIOLATION

Advanced Medical Services License No. 34-19089-01

As & result of the inspection conducted on April 13, 1988, and in accordance
with 10 CFR Part 2, Appendix C = General Statement of Policy and Procedure for
NRC Enforcement Actions (1987), the following violation was identified: ,

10 CFR 20.105, "Permissible levels of radiation is unrestricted areas,” states

in paragraph (b):

Except as authorized by the Commission pursuant to paragraph (a) of this
section, no licensee shall possess, use or transfer licensed material in
such a manner as to create in any unrestricted area from radicactive

material and other sources of radiation in his possession: |

(1) Radiation levels which, if an individual were continuously present
in the area, could result in his receiving & dose in excess of two
millirems in any one hour, or '

(2) Radiation levels which, if an individual were continuously present
in the area, could result in his receiving a dose in excess of
100 millirems in any seven consecutive days.

Contrary to the above, AMS licensed material (cobalt-60) in an unrestricted
area (sewerage system) created radiation levels of 80 millirem per hour.
The duration of this condition is not known at this time.

This is a Severity Level IV Violation (Supplement IV).

. Pursuant to the provisions of 10 CFR 2.201, you are required to submit to
this office within thirty days of the date of this Notice a written statement
or explanation in reply, including for each violation: (1) corrective action
taken and the results achieved; (2) corrective action to be taken to avoid
further violations; and (3) the date when full compliance will be achieved.
Consideration may be given to extending your response time for good ¢ shown .

MAY 5 - 1383 /
Dated D. G. Wiedeman, Chief
Nuclear Materials Safety Section 1
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U.S. NUCLEAR REGULATORY COMMISSION :
REGION 111 :

Report No. 030-16055/88001(DRSS)
Docket No. 030-16055 License No. 34-19089-01
Licensee: Advanced Medical Systems, Inc. (AMS)

1020 lLondon Road

Cleveland, OH 44110 |
Inspection Conducted: April 13-21, 1988 |

Inspection At: AMS' London Road Facility ;

Ll i i b i | ;
Inspector: Rob(é&/g‘((zgﬁl/{ i = /‘//55 :

Seni iatifn Lpecialist Date |
Approved By: D. G. Wiedeman, Chief J’J—-ii
Nuclear Materials Safety Date

Section 1

Inspection Summary

‘ l

Inspection on April 13, 1988 (Report No. 030-16055/82201(DRSS)) .
Areas Inspected: This was an unannounced special sziety inspection initiated !
1

l

following the NRC's review of survey records submitted with AMS' February 8
1988 proposal to isolate the Waste Hold Up Tank Roor at its London Road
facility. These records indicated the presence of elevated radiation levels

(as much as 70 millirem per hour) in an unrestrictec zrea in the sewerage

system within AMS property lines. The inspection consisted of a selective :
examination of procedures and representative records, observations, interviews

with personnel, independent measurements and the collection of water and sludge J
samples subsequently analysed in the NRC Region II1 laboratory. <
Results: Of the areas inspected, one violation was identified -

10 CFR 20.105(b)(2); radiation levels existed in an unrestricted area

which, if an individual were continuously present, could have resulted in
his receiving @ dose in excess of 100 millirems in any seven consecutive
days (Section 5).
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DETAILS

Persons Contacted

*Robert A. Jucius, Principal Physicist
*Howard R. Irwin, Radiation Safety Officer

*Denotes those present at Exit Interview on April 13, 1988,

Licensed Activities

AMS is licensed by the NRC to possess up to 300 kCi of cobalt-60,

40 kCi of cesium=137 and 9,000 pounds of depleted uranium. License
Number 34-19089-01 authorizes AMS to perform research, development, and
processing of sealed sources for distribution to authnrized recipients;
to install, dismantle, service and maintain picker C.rporation and AMS
teletherapy units, and Picker radiography units; to remove, install or
exchange sources in Picker corporation, AMS Inc., and Keleket-Barnes
teletherapy eguipment; to develeop and demonstrate equipment containing
sealed sources; and to leak test sealed sources installed in Picker
Corporation and AMS, Inc. devic.s.

Purpose of Special Inspection ///

The inspection was initiated following NRC Region 111's review of AMSdL
February &, 1988 letter (with enclosures) propesing isolation of the
Waste Hold Up Tank (WHUT) room at the London Road facility. This letter
{(with enclosures) is included as Attachment A. .

Section J of Nuclear Support Services' (NSS) report, “Remedial Actions

for the Waste Hold Up Tank Room at the London Road Facility," enclosed

with the above-referenced letter, included results of surveys performed
on January 21, 1988, in the sewerage system within AMS property lines.

The survey indicated the presence of radiation levels as high as

70 millirem per hour in an unrec<tricted area.

NRC Followup

On April 13, 1988, the special inspection was conducted on-site and
included a review of selected records, observations, interviews of
licensee representatives, independent measurements and the collection
of water and sludge samples subsequently analyzed in the NRC Region 111l

Laboratory (counting results of the collected samples are discussed in
Section 4.b).

a. Interview of Robert A. Jucius, Principal Physicist

Mr. Jucius was interviewed on April 13, 1988, and provided the
following information:

During the performance of radiation level surveys outside the AMS
Londcn Road facility on January 20, 1988, Mr. Leland Schroeder
Nuclear Support Services (NSS) identified 2 sewer (manhole) cover

ety o
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reading 50k counts per minute. This survey was performed tc
determine the environmental impact of AMS' Waste Hold Up Tank (WHUT),
and is documented in NSS' report enclosed with AMS' February 8, 1988
letter to the NRC (Attachment A).

Upon review of the NSS survey documents by AMS representatives, the
high reading was observed on Mr. Schroeder's January 20, 1988 survey
report (Attachment B). On January 21, 1988, Mr. Robert A. Jucius ,
performed "verification surveys" in and around the manhole. Survey

results (documented in Attachment C) indicated radiation levels as

high as 70 millirem per hour (mrem/hr) at the bottom of the sewer

pipe directly below the manhole. Smear (wipe) sample results

of bottom sediment measured with a spectroscaler converted to

121,770 dpm/100 cm? (not enough sediment could be obtained to fit

@ good counting geometry on the more sophisticated quantification

equipment ).

Mr. Jucius stated that he placed a "Caution-Radiation Area" sign

and contact instructions on the ladder inside the manhole, inferming
any individual entering the sewerage system from AMS property to
contact AMS prior to entry (this pesting was observed during the
April 13, 1988 special inspection). While warning notices were
placed in the manhole, access to the sewerage system was not
restricted for another 1-1% months, according to Mr. Jucius, when

a locking bar was welded to the outer manhcle pipe (a metal rod
secured with a padlock).

When questioned about notifications possibly made in regard to :
the high radiation levels identified in the unrestricted area, :
Mr. Jucius stated that the topic was discussed with AMS' Radiation :
Safety Committee, and the decision was made not to report the :
situation to the NRC at that time (the infeormation was provided
to the NRC in the form of environmental surveys, Attachment C).

b. NRC Independent Measurements

On April 13, 1988, the NRC inspector performed radiation level
surveys and collected water and sludge samples from the sewerage
system. Radiation levels at the bottom of the AMS manhole ranaed
from 60-80 mR/hour, increasing in the direction of the facility.
Levels off-site {(at the mid-London Road manhole) were background.

A water samplie (still) from the AMS sewerage system measured

8.855E-6 microcuries per milliliter*; the sludge sample measured

6.187E-2 microcuries per milliliter (both for cobalt-60). The main

(City of Cleveland) sewer system water sample (fast moving) did not :
contain measurable amounts cobalt-60. |

*10 CFR 20, Appendix B, allows cobalt-60 concentrations in unrestricted
areas (water) of 3 ,0E-5 and 5.0E-5 uCi/m) for insoluble and soluble forms,
respectively.
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The NRC survey/sampling locations and results are identified in
Attachments D and £, respectively. The sample analysis was completed
by NRC laboratory representatives on April 21, 1988.

5. Apparent Violation ,

| 10 CFR 20.105, “"Permissible levels of radiation in unrestricted areas,"” E
states in paragraph (b): f

Except as authorized by the Commission pursuant to paragraph (a) :
of this section, no licensee shall possess, use or transfer licensed :
material is such a manner as tc create in any unrestricted area from

radicactive material and other sources of radiation in his possession:

(1) Radiation levels which, if an individual were continuously
present in the area, could result in his receiving a dose in
excess of two millirems in any one hour, or

(2) Radiation levels which, if an individual were continuously
present in the aree, could result in his receiving a dose in
excess of 100 millirems in any seven consecutive days.

L
Contrary to the above, AMS licensed material (cobalt-60) in an !
unrestricted area (sewerage system) created radiation levels of

B0 millirem per hour. The duration of this condition is not know E
at this time. ,

6. Exit Interview ;

A brief exit interview was held at the conclusion of this special .
inspection which included a discussion of the apparent viclation «.nd AMS
corrective actions to date (posting inside the manhole and securing the i
manhole from non-AMS entry; even Cleveland Water Works employees would

need to contact AMS to get intc ie manhole from AMS property). i

Also briefly discussed were possible means to post and secure the
B0 mR/hr area from entry via the main sewer system.

Sampling results (Section 4.b.) were not available at tne time of the
inspection.

I I W W

Attachnents:

AMS letter dated February B, 1988 (w/enclosure)
NSS survey sheet dated January 20, 1988

NSS survey sheet dated January 21, 1988

NRC survey/sampling location schematic

NRC Confirmatory Measurements ,
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