UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 208586-0001

October 29, 1996

MEMORANDUM T0O: Cynthia D. Pederson, Director
Division of Nuclear Materials Safety, RIII

FROM: Donald A. Cool, Director /' f
Division of Industrial and ‘ ZIV‘:VM
Medical Nuclear Safety, NMSS d

SUBJECT: OBSERVATION OF AND CONCLUSION FROM THE ANALYSIS
REPORTS FOR COBALT-€0 IN TANK 173

The Division of Industrial and Medical Nuclear Safety has reviewed the results
of the analyses of Tank 173. The October 4, 1996, report from OQutreach
|.aboratory (Attachment 1) indicated a positive result for Cobalt-60 above
their minimum de*~ Dble activity (MDA) for a Tilter sampie: the analysis for
Cobalt-60 in the :r sample before filtering was below their detection
limits. Although ..ie Northeast Ohio Regional Sewer District’'s (NEORSD) sample
indicated slightly higher than their MDA, the results from Advanced Medical
Systems. Inc.'s (AMS) contract laboratory, Lockheed Analytical Services,
(Attachment 2), and the confirmatory analysis from RIII laboratory (Attachment
3) did not confirm this presence of insoluble Cobalt-60. Based on the
information stated. a discharge of Tank 173 would not be an apparent violation
of 10 CFR 20.2003

The results were subsequently transmitted to NEORSD and AMS by Region III

Attachments

1. Report fm Qutreach Lab

2. Report fm Lockheed Analytical
services

3. Report fm Peak Analysis

CONTACT: Joe DeCicco, NMSS
(301) 415-7833
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Northeast Ohio Regional Sewer District

3826 Fuclid Avenue * Cleveland, Ohio 44115-2504 216+ 881 « 6600 FAX: 216 + 881« 9709

October 4, 1996

OPTIONAL FORM 99 (7.50) g o o o

~FAX TRANSMITTAL Py é/—‘
Mr. John Madera “Joe DeClecs ~ ML L
U. 8. Nuclear Regulatory Commission Blopl/Agorcy Vss R
Region 111 T e — e
901 Warrenville Road R N
Lisle, Illinois 60532-4351 B B - e ———

Re:  Proposed Discharge of Advanced Medical Systems, Inc. Tanks 173
Dear Mr. Madera:

Attached please find test data that demonstrates that Tank 173 at Advanced Medical Systems,
Inc. contains detectable components of insoluble Cobalt-60. The insolubility determination was
made accordirg to NRC-approved test methods following good sample collection, chain-of-custody
and laboratory practices. As you know, the relevant regulation, 10 CFR 20.2003, indicates that only
radioactive material which is shown to be readily soluble in water or is readily dispersible biological

material may be discharged. Therefore, a discharge of Tank 173 would be a violation of 10 CFR
20.2003. The NRC should therefore prohibit its discharge.

In the event that the NRC chooses not to prohibit these disc{mrgc, please give the District
adequate time to pursue other avenues. Please note once again that post facto notification provided
by NRC with respect to its determinations on its testing is inadequate notice,

Very Zy yours,

A awrence K. English
Assistant General Counse!

c¢:  Richard N. Connelly

RECEIVED
0CT 08 1936
REGION Il

ATTACHMENT 1
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The mission of the Northeast Ohio Reg}iona/ Sewer Districtis to enhance public health and welfare through the efficiant, cost-
effective conveyance and treatmont of wastowater. This is accomplishec by an organization dedicated to profassinnaliam
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Sampis ID Date

LRW.6278.277 SOLUBLE  10//96
LRW-G276277 INSOLUBLE  10/1/08

LAWORTSZTS SOLUBLE 10/1M8
LRW-0276-278 INSOLUBLE  10/1/96

LRW-2T6-279 SOLLBLE 10/148
LRW-E276-27% INSOLUBLE  10/1/90

LRW-AZ78-280 SOLUBLE 10/1/9%
LRAW-GZ75-200 INSOLUBLE  10/1/96

Postdt® Fax Note 7871

9 0CT 172'96 7:10 No.001 P.02
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SUTREACH LABORATORY PAGE 82
PROJECT NO: 900578

Matrix MDA
Watar 28

Bolid 2%

Wader ER)

Soid A

Water 9
Sold

Weter &9

Saikd 54

(Dats O~ {ongen®

y/ From
. Ce. A1S
wame? 2 L0 il
TP /-v/ve 7 N & Ljed L4
MOA = Minimim Detoctable Activity

BOL ~ Below Detaction Limit

CUENT: _MEORBD.
OATS SLEMITTED: __ 2.0c1.90
OATE REPORTED: 40008

Cabelt 80
B
BOL
BOL
oL
8oL
B P TAA 173
BOL
au \76'1"-36 d
| b dpm
g&
7.6t 47%
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FROM: NEORSD
4747 EAST 40th STREEY

CUYAHOGA HTS., OH 441251101 cfo NEORSD
PHONE: (216) 6418000 10211 A S. DOLFIELD RO.

FAX (216} 8418118

7 4 =
- lo// %
{Date:

(Recti st Lab By [nbpet via_UPS
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Advanced Medical Systems, Inc.

Fax Cover Sheet Dete_s/ 13/ %%

0CT 8‘}95

ATTN: Mwe  Wiee FAX NO. (3005 15! 159,
COMPANY: ¢ -

FROM: o FXT,

SUBJECT: Lac\ehegd 4L Yorlle

MESSAGE

7:15 No.COl P.14

PAGE_/ O3

1020 Longen Rung
Clavelang, Qo 44110
(216) 692.3270

Fax (218) 892-3200

H(ﬂ!lﬁ 7))\1 f;x ‘&ua fgs CY:

ATTACHMENT 2
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RS 1511 LL‘U ALY [CAL SERVICES + 206692398 475 G0

LOCKHMNERD MARTIN

-

Lockhesd Analyticel Bervioos 702 361-3086 oxt. 326
#75 Kelly Johneon Drive fax 702 381-8146
Las Veges, NV 89116

FAX TRANSMITTAL COVER

DATE: October 8, 1998

NUMBER OF PAGES (including cover) 1
FAOM: Scott Corelie

TO: AMS - Steve Headock

FAX: (216) 892.3260

In response 10 vow reguest, the CO-60 result of 1 pCill is less than the minimal
detectable activity (MDA) which wae 2 pCi\L. If you should have sny questions please
cail me.
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NO. 189

O - PSR

w2

= b,

RADIOCHRNISTRY DATA REPORT
Prasert Beme: o5 B’

Protect Bems TAT GAMMA ePBC
PEojest Dase:

Cliant Sample ID: W=1000796-001
Pate Oollactad:  0).00P-06
Heterim: water

Login Mumbes
Dats Recelved)

14301
08~0CT-96

Go-té Laa-00A) 42381 1, "2 "9

i

00T 9 LB101- 1

Page 1
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NRC Rselonm

Report Oenerated On t 1016946 10:213:41 AM

Bample Title
Spectrum Description

ANMS FILTERS -~ TANK 173
AMS FEILTERS ~ TANK 173

5
]
Gample Identification 2 AP61LH06 . CNF
Sample Type t SMEARS
Sample Description t AY61606.,CNF

AMS FILTERS-17X
PH-1606 THRU 1609
WHTER SAMPLES (TANK)

SBample Geometry ¥ 24A1

Peak Locate Threshold P 4.00

Peak Locate Range (in channels) 1 - 8iv

Feak Area Range (in channels) : 1 -~ 8192

Identification Energy Tolerance : 1. .500 kev

Bample Size H 1. 000E+00 EACH

Sample Taken On 101196 12:00:00 M

Acguisition Started 21010496 93432 AM

Live Time 5 BB355.8 seconds

Keal Time ] B8.540.0 seconds
Enargy Calibration Used Done On t 2-01-94
Efficiency Calibration ID : 401

Efflciency Calibration Used Done On P BePE98
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##*#********#******##**t*#*****t**##*t******t*t*******#****kn******t#**##*
HAOK F 88 K ANAMAL Y S8 Y S REPMFPFORT WA NN
##*t#***#**#*****m**************t#*#*****#*mt***#************l****t#**#*xt

Detector Mames DETO1
Sample Titles AMS FILTERS -~ TANK 173
Feak Analysie Ferformed ons  10-16-96 102135835 AM

Feak Analysis From Channel: 1
Feak Analysis To Channels gleon

Fealk ROI ROIY Fealk Energy Net Peal Net Area Continuum
No. start end centroid (keV) Area Uncart. Countes

1 130~ 139 1335.61 63.26 2.35E+02 8.9 ? . B4E+QD

M 2 149« 179 156.91 74,93 S38E402 140,04 8. 08E+02
m 3 149~ 179 161.37 77.16 2196402 118,77 G A1E+0D
m 4 149~ 179 176.08 84.453 1. 21E4+02 %12 ?.O0E+0O2
) 186 199 192.29 P2.66 6.02E+OE 13%.74 1.46E403F

& 98- 299 290,18 144 .14 P 20E+00 Bé L0 8.71E+02

7 3746 Ry 378 . 068 1835, 79 3.?51*0” P9, 10 8.985 00

£ 477 HEH A85 .70 ”3ﬂ.aﬂ 2 0qE408 100.83 Yu18E4O2

9 BP0«  HOL N6 .98 L P 26E+01 76.99 S, 8440

10 627 LR HRD LAY u3U.T? 1.04FE+02 £15.049 DLYZE+0R

11 709 714 709 .68 SBL.2% L. 268402 ax30 4 HBE+0

< 1011~ 10460 10Z7.2) "M0.76 B.160+02 187.04 1.09E+03

13 1368~ 2427 4171.22 Ha3.14 1,05 «0% N4.73 2 4BE w02

38 1217+ L2830 1823.8&0 609 .11 1. 93E«Q8 o AL LLOBAEA0

1% 1816~ 1836 1826.41 P10.99 7 70E4+01 W5.18 1L« BOE+QL

14 1930~ 194% 1941 .42 P68 . 68 Ve SOE+QY Wl.%90 1a6HEvO

A7 2910~ 2938 2923.4% 1460.37 2. 16402 A7 . B8 .21 401

18 5819~ JUBY  S3529.94 1264.0Y 24735401 i 80, B 7. 09E+0)

19 42311 82N 822487 2613.7% 1.040+02 31 .38 G LHE+O)

Moo= Firet peak in a sultiplet region
o= Olher peak dn a oultiplet region

Ervore guoted at  2.000 sigma

ATTACHMENT 3
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Fera Efficiency Roport

SRR MOHOKOR R HOK KKK K KA A K KKK R -

HORARK

Faak
Mo .

1
2
3
4

233

0
&
7
&
4

10

11

“
A

13
14
16
164
17
16
19

Detector Mame:
Bample Title:
Feak Analysis Performed ong

Enerqgy
(keV)

653,26
74.93
77 .46
4 .03
Pl
144.18
184,729
w88
Q98,208
S38 . 29
oot . 78
Y10.76
HB33.16
6OY. 11
PI0.99
P68 . 68
1460.57
1764.09
LS B P

kA K

F Wi
(heVv)

1.2427
1.107¢
1.1143
1.1336
1.4069
1.43%4
1.9973
1.6274
1.7683
1.7637
1.9131
AP TN
“.1845
1.688463
L0783
2.0814
& o7 50
2 amSb6
L7745

EFFI1CIENCY
**************************t****#*******#********
DETO1

AMS FILTERS -

Net Fealk
Area

2.35E402
3. B8E402
LL1QE+OL
1. 21E+02
6026402
P« 2HE+00
JePHESOR
2o S0P
P et OE+OYL
1.04E402
2068405
3. 16E+QL
1. 05E+02
1.93E+02
7 70F+0 )
Y. E0E+Q)
S 1EEH0R
2. 716401
1. 04E+Q

ID:708-515-1259

0CT 17'96

10-16~96 10:13:45 aM

TANK 173
10-16-96 1031335 Am

Met Area

Uncertainty

8.9
1460 .04
18 7?
812
1339.74
B86.25
P7. 10
100.83
76 .90
B5.04
73,10
167,04
W4.73
A 4
e 18
Wil W 90
47 . 36
e ¥ P |
34 .38

Mo Firet peak in & multiplet ) 0o
m = Other peal in a multiplet e Lo

Errors guoted at

2000 sigma

ANRROROK KKK RO KK KK RO
KEPORT
HCHRNHOKORHOR K HOR MK K HOK HOK o o

Feak Efficiency
Efficiency Uncertairty
1.31E-04 3« 10E~-Q2
1.4%5E~01 2. 2202
1.47E~Q1 207602
1.82E~01 1a.63E~02
1.56E-01 1.266~02
1.50E~-01 1 «OLE--QR
1.30E-01 .96 03
1.04E~01 7. 02E-0%

8.23E02
7 0 ZQE 0L
&b PPE-QR
4.70E-08
4.008E- 02
3« BHE-02
2. 43E~0R
2 o S WE~Q2
1.4%~0Q2
1. E2E~-OR2

?.62E-03

7:12 No.001 P.06

Fage

R HOKAOKOK KK oK

6 QP07
Vie BEE QO3
D AE-O0
2. 7™E-03
2 ABE 03
< e DRE~QJ
R & | L o
1 A9E~03
P v WA -04
8. 6804
W 65 E-03

o — ————— —



Muclide Identitication Report
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IDENTIFICATILION
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HOKAA K

o oL

US NRC REGION III

Sample Titles
Nuclide Library Useds CrNGENIEFPCN\CAMF LLES\MATER ) AL . NLE

L L R R I

Muclide

Mame

K40
TL~208

rR-212

BI-214

FRe 1 4

Ry 226
TH- 220

TH-231

TH~ 54

=255

0. B340

Q. / o

L2000

QaZ14

I DE

ID:708-515-1259

AMEG FILTERS

Id Half
Confidence Life
0.980 1.3E409Y
O0.913 1.4E410Y
0,896 1.6E+03Y
0. 703 1.6E4+08Y
0. 290 1w &+ ORY

1adFA L0

7O A0y

o) ML OPY

2L 0EL0HY

¥ = Cnergy line found

1O~

Energy
(keV)

1460 .81%
H10.77x%
883, 19%
8160, U6

24614, 53%
L3 65K
G300 . 0%
GOV L%
768 6

11280.29

Ladia

L3577 .47

17464 ., Ay

<L004.,09

L6k
775 11%
g7, a0

S48
AN E
REE I b

Pk <

wod. o 4
1 6.5 . 283
VIl B
e AL |
ELOARE
102,27
63 - 29K
P HOK
B Y
P Sk
100,00
145, 76%
163.33
185.721%
2006 .34

1..500

CL000 magma

ocT

G696 10813249 AN

< TAMK 173

IDENTIFIED MUCLIDES

Yield
(%)

10.47
22,80
84 .60
2w D0
99.16
43 .90
b P
a4 .80
o 26
14,80
H.85
320
$0.30
4.98
& wias
380, N0
<, B
7 268
185,40

Jh .40

b ad
Outd
o T
Qued?
0.868
6,40
Q.4
3. 60
&40
e dQ
4 . B0
2«30
10.50
G4.70
04 L 00
“4.70

in the spectrum.
Eneray tolerance used was
Nuclide confidence index threshold =
Errorse quoted at

Q.40

L'96 7112 No.001 P.O7

Fage 4

HOKKOOROR AR AOK HKOK OO
REFPFORY

OOk ¥

R HOKHOK KOR K HOK K Kk

Activity

(pCiZEACH)

G.267E401
YL331E4+01
P.327E-01

e 3BEE4Q0
1. 700E+00

3.432C400

AL 439400

1.341E401

% w S WIE QO

3 i PO 4Oy
“ A S ';’*"
AR 08

40 QEINIE ¢ |

D uBLIEA00

1. 4H0E +0Y
“w VYRE+ O

CubHI0L 40
La@BOE-~O8

1.417E+00

-.luvalltll-l-udt-....ﬁ-l

Activity

Uncertainty

P .8B170400
SL847E+00
4.9PL2E~01

La821E400
& . B4BE-01

1 1266400

B B26E 00

LTS

BT R

At 48y
o L) T )
&a 3O RE 400

Lo 6UAaE 401

! Ry
\ow

o OBOQE+O0

G a HOPLE 400
7 GO OO0

1 2AEE O

1. 680E+0O0

R.4467E01
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Miclide Ydentitication Keport LO- 1696 101544 aM Fage

HRHOAORORAOK o UNIDEMTYIF IED FEAKS®S AR R

FPealk Locate Ferforaed o 1O~16-96 1013831 AN

FPeak Locate From Channel s il
Feak Locate To Channel s 8192
Feak Enerygy Feak S8ize in Feal, CFS
Mo o (koV) Counts per Second “ Uncertainty
10 338,83 1.1827E~03 81 .38
1% 210.99 8.7148E-04 69 .06
16 P68.68 1.0865£-05 84,07

M = Firet peak in a multiplet region
m o= Other peal: io a eultiplet region

Ervors quoted at 2,000 Gl gma



US NRC REGION III

1D:708-515-1259

Intertference Corrected fctivity Report

PRORHCM MoK KON R KO KKK R BOR MK SR N Ok Ok HOK Ok
IDENTIF

HORAOK K

NWOCL ]

0CT 17°'96

1014696 10e135:59 aM

ICATIOWN

7:13 No.0O1 P.0O9

Fage &

PR KR HOKOK KKK A
REFOR

HOR OO

#***#****************#*********t*t*l*k******#****#**t*******#*#*********#

Bample Titles

L I

Muclide

id

AMS FILTERS -
Muclide Library Used: CENOENTEPCNCAMF TLES\MATCRIAL . MLE

Half

TANK 173

IDENTIFIED NUCL IDES

.II...-.......-....-.....

Energy Yield Activity Activity
Mame Confidence Life (keV) (s (pCi/EACH) Uncertainty
K~40 0.980 1.,3E+09Y 1460.81% 10.67 Q. 267E4Q1 P.817E400
TL~208 ¢.880 1.4E410Y 910.77% 22.80 2.331E401 B H47E400
H83.19% 84.60 P 327601 4.912E~01
860,046 12.050
26349, 55% P9.16 Su JEUE+00 2.221E400
PE~212 0.913 1.48+10Y 2ABLEIX 43.90 1. 700E+00 6.B45E-01
300, 0% B.24
BI~214 0.596 1.6E+03Y 609 .31 % 44 .80 3« ABLEHO0 1. 126E+00
768 .56 4.76
1120.29 14.60
1238.11 H.83%
18772.67 3.90
1764.99% 1%5.30 4.439E4+00 O, B2NE400
Le04,0% 4.96
L (RSN Q. 708 L &EAOSY 74,81 % &2 1141640 W Z728BE+00
27 1A% 10,50 4. 203E4+00 2w A3SE 4 OC
87.30 4.59
241,96 7 .28
298, 21K 16.40 1.870E400 1 BOOE+O0
A1 .98% J6. 40 2u797E4Q0 P« BIOE 01
Ky~226 0. 990 1.4E8+03Y 186, 10% . T4 2. 186E+0 G BOIE+O0
TH-226 0. W0 1. 47+10Y Q4. 37% 1.17 2408540} 1w &6GEE 40
1331 .61 Qa4
166,41 0.11
w199 Q27
TH-231 ¢ Sl O HO8Y .29 O .8
84,21 % &40 W BLZ2E 400 G QBOE 400
102,87 0.41
TH~234 1.000 4, A+ 09Y ED W29 H O e 810 1,4%0F+01 G L BOPEA00
P W HOX 0,40 a1926+01 7 160E+00
W b ol Q.714 7w OEHQRY BY.7H 2a/0
P35 . 3k 4., %0 L uEBOE 4O | L 7UBE+0O1
106,00 210
143.76% 10. 50 1.802E-04 L. 68O0E+00
163,35 4.70
J8%. 71 % 0400 Le@1 76400 U467 -0
208,31 4.70

X w» Lnergy line found in the specteum,.
Energy tolerance used was 1.5%00
Nuclide confidence index threshold =
Errors quoted at  2.000 0 € han

0.40
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Interference Carrected

WKk Ok : |

1D;2708-515-1259

!Ctivity Repoird

O oK MK KKK K o K MK OR300k 0 o
NTERFERENZCCE €

ocT &96

10-16-96 10:13:4%9 AM

7:14 No.0OO1 P.10

Page 7

KRR MO 8 K3 KA OK
ODRRECTED R

EPrPDODRT OO

*#*#*******W********************###*******#**********t************##*****

Muclide Wt mean Wt mean
Muclide Id Activity Activity
Names Confidence (pCi/ZEACH) Uncer tainty
K40 0.9780 Q267 IE+OL P.B174E400
TL-208 0.880 1.2123E+400 4.7782E~014.
Fl-212 0.9135 1.7001E+00 6. 845301
BI-214 0.096 J4723E400 1.1031E+00
FE-214 0.703 2. 0N27E+00 3.0074E£-01
Ry 226 0.990 1. 857226 +Q1 Lo bAPIE+01
7 TH-2268 0. %60 LL.0B%1E401 1.68%45E+401
' s TH-231 Q.7228 T BLI8E+00 307992 +00
TH-2349 1.000 1.9035E401 Q. 2929E+00
U235 0.714 R P774E 01 1 . 6B90E+00
? = nuclide i part of an undetermined solution

X = nuelide rejected by the interference analysig

Evrors quoted at  2.000 sigma

HORRAONOAOR K

UnsiIDENTI FIED P E A KBS A AOKROK R ONOK #
freak. Locote Ferformed ons 10-16-96 10:13:51 AM
Fealb., lLLocate From Channel s 3
Paak Lacate To Channel s HBloe
FPealk: Energy Faeabk: Hieze din Fealk CF4

MO « ( e\ ) Counte per Second “a Uncertaintly

10 JaB.23 1.1827E-03 71 .36

i ] R10.9% B.7148¢-C4 69 .06

1é PEB . 68 1. 086 GE 03 34,07

M s
M A=

Firet peak
Other pealk

in a
“noa

mdtiplet region
multiplet region

Errors gquoted at  2.000 sigma
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HAOKK

1D:708-515-1259

MDA

ocT 596

10-16- 96 10:214:04 AM

7:14 No.0O01

P.11

Fage 6

PHOR R HOK S O HOK MK 3K K K KOK 3K K
REPORT

ARk ¥

#*#**1***##**#*******l*#*****#******t******************#**#******#*****#**

Detector Mame:
Gample Geometry:
Sample Titles

Muclide Library Used: Ci\SENIEFC\CAMF ILES\MATERIAL . MLK

Muclide
Mame

+ K40
CO~&0

I-131

CH~134

Ce~137
TL~201

+ TL~208

11

* HI-214

. PE-214

RA-219

RAa-223%

DETO1

Paii]

AME FILTERS ~ TANMK 173

Enwryy
(kaV)

1460.81%
3473.22
1332.49
284 .30
364.48
HEBE.97
063,23
a9 .32
604 .70
ZP0.64
801 .93
661 66
68,89
70. 8%
#0 . 30
136,34
167.43
GL0.77%
G5 19%K
(340, 56
adh14, BN
404 . 134
A26.99
S 66 . 34
8351 .683
4HOP . B 1%
766, %6
} 120,29
1238, 11
V327,67
17649 .49%
2204 .09
24,.81%
77.01%
67,30
241 .98
SP0.21%K
a9l . 92K
L7323
401 .61
122.32

144,20

Yield
(%)

10.467

100.00
100.00

&6.06
81.20
P
8.5
1%.43
P70
N840
Ba.73
8912
27 .80
47 .30
20 .80
2,80
10.60
2380
84 .80
18 50
P16
R, I
I
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Muclide MDA Report
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Nuglide MDA RKeport 10-16-96 10:14:00 AN Fage 10
Muelide Energy Yield Line MDA Nuclide MDA
Name ( leV) (%) (pliZ7EACM) (pLiszEACH)

+ o= Nuclide identified during the nuclide identi fication

¥ v Energy line found in the spedclrum

o= MDA value not caloulated

@ = Half~life too short to Le able to perform the decay correction




