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MEMORANDUM T0: Cynthia-D. Pederson, Director

Division of Nuclear Materials Safety, RIII

FROM: Donald A. Cool, Director 1

]Division of Industrial and /

Medical Nuclear Safety, NMSS

SUBJECT: OBSERVATION OF AND CONCLUSION FROM THE ANALYSIS
REPORTS FOR COBALT-60 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 Outreach
I.aboratory (Attachment 1) indicated a positive result for Cobalt-60 above
their minimum dete ble activity (MDA) for a filter sample: the analysis for
Cobalt-60 in the ,tr samale before filtering was below their detection
limits. Although u.ie Nortleast Ohio Regional Sewer District's (NE0RSD) 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 NE0RSD and AMS by Region III.

Attachments:
1. Report fm Outreach 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 ,

i il

October 4,1996
- -

. - . . _ _ _ _ . . _ . . _ _ _
Or'TKmAt roHu go g7 90) _

F A X TR AN S MITT Al,
Mr. John Madera [ ~ Toe DeGu o * V[ h g g /gg,,%,>

--

U. S. Nuclear Regulatory Commission %%
RegionIll !

gg no. -

6,
901 WarrenvilIe Road

r., , _

~Lisle, Illinois 60532-4351 "'**""""*"*5~'
i

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

Dear Mr. Madera:

Attachdd please find test data that demonstrates that Tank 173 at Advanced Medical Systems,
Inc. contains detectable components ofinsoluble Cobalt-60. The insolubility determination was
made according 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 discharge, please give the District

adequate time to pursue other avenues. Please note once again thatpostfacto notification provided
by NRC with iespect to its determinations on its testing is inadequate notice.

i~
,

j Very ly yours,
, *

.

awrence K. I nglish [
! Assistant General Counsel

ec: Richard N. Connelly
RECEIVED

!
OCT 0 81996

|

j REGION III ;
i
' .i

i ATT ACHMENT 1 {

h | | O $605 V % V' lb-4- N
The mission of the Northeast Ohio R'ogYibnalSowerDistrictis to enhancepublic healthand welfaro through the efficient. cost-
cffective conveyance' and treatmont of wastowater. This is accomplished by an organization dodicated to nintaninnatinm
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Lockheed AnalyUcal Sendoes 702 3613965 ext. 325 I

976 Katy Johns.o.n Orlw fax 702 361-8146 l
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; DATE: October 9,1996
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| NUMBER OF PAGES (includin0 COV8fl 1
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! FROM: Scott Corelle
! !

} TO: AMS - Steve H00 dock
,

| FAX: (216) 6924269
!
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! In response to vour request, the CO 60 result of 1 pCi\L is less than the minimal i

i detootable activity (MDA) which was 2 pCl\L. If you should have any questions plesse
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*************************************************************************
-

'***** . GAMNA SP ANA IS ******************************EC T R U M*********************LY 8***************************
!*

*

!

Report Genor ted On s 10-16-96 10:13:41 AM
Bample Title [ i

AMS FILTERS - TANK 173
,

| Spectrum Description : AMS FILTERS - TANK 173Sr.mple Iden t3,1ication : A961606.CNFDemple Type 1 : SMEARG
Sasaple Description : A961604.CNF

iAMS FILTERS-173,

1
, ! 96-1606 THRU 1609' ' t

WiiTER SAMPLES (TANK)Scmple Geometry : 94A1'

i 1

)Peak Locate T,hreshold a 4.00
Pack Locate Range (in channulu) : 1 -- G192 !

,

Peak Area Rarigo (in channels) : 1- G192
.Id:ntificatidn Energy Tolerance : 1.500 kev '

-

Sc.mple Size ! j
: 1.COOE+00 EACN

e
Sample Taken un : 10-11-96 12:00:00 PM

.Acquisition S, tarted a 10-15-96 9:34:32 AM I
,

\
Live Time | 80355.0 seconds

,

l: 80360.0 neconds, 7A.5 6Real Titne I

iI

%

jEnergy Calibration used Done On : 2-01-96 '

;
Efficiency CalibratJon ID : 94A1' Efficiency Calibration used Done On : 8-26-94

|'
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Peak Analysin Report 10-16-96 10:13:42 AM
-

Page 2
|

*O************************************************************************
-

C************|*********************************RE P O R TC**** PEAK ANALYSIS *****
I ***************4************
!

Detector Names DETO1
Sample T'tle AMS FILTERS - TANK 173i

Peak Ana,1ysis Performed on s 10-16-96 10:13:35 AM
Peak Analysis From Channel: 1

'

Peak Analysin To Channel: 0192

Peak ROII'ROI Peak Enorgy Not Peak Het Area ContinuumNo. start,and centroid (kev) Area Uncert. Counts
1 130- 139 133.61 63.26 2.30E+02 98.97 9.04E+02M 2 149 '179 156.91 74.93! 3.35E+02 160.04 0. ODE +02

| m 3 149- 179 161.37 77.16 2.14E+02 118.77 0.41E+02
| m 4 149- 179 176.00 84.S3 1.21E+02 95.12 9.OOE+02; 5 106- 199 192.29 92.65 6.02E+02 133.74 1.46E+03

6 2'71 -- 299 290.10 144.10 9.20E+00 86 2D G.71E+02 1
7 374- 304 370.28 185.79 3.2SE+02 99.15 8.90E+020 4'77- 400 483.70 230.58 2.54E+02 100.03 9.15E+029 391 - 601 5'76.92 290.20 9.26E+01 76.95 5.84E+02 i10 677-- 691 602.69 330,23 1.04E402 05.04 S.92E+02 111 704- 714 709.69 351.75 2.26Ee02 73.10 4.68E+02

; 12 1011- 1060 102'7.21 S10.76 8.16E+02 187 04 1.09E+03
l 13 1165- 1177 1171.77 SO3.14 1 05E+02 54.73 2.4SE+0214 1217- 1230 1223.60 609.11 1.93E402 62 39 2.04E40215 1016- 1835 1026 41 910.99 7.70E+01 S3.10 1.OOE+0216 1930 I'/49 1941.42 960.68 9.60E+01 bl.90 1.6SE+02
| 17 2910- 24732 2923.45 1960.37 2.16E102 47.30 0.91E+01
| 10 3519 - 353Y 3529.94 1764.OV 2.71E+01 33.71 7.09E+01
| 19 6231- 5230 S226.5'7 2613.73 1.04E+02 31.38 3.lbE+01

M =' First peak in a multiplet region,

I m = Other peak in a (nultiplet region

Errors quoted at 2.000 sigma

i
1

|

|

|

|

4
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I"Wk Effi ciency Report 10-16--96 10:13:43 AN
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Page 3
'

I' , 0*********************************#W ***************************************** ; PEAK EFF1CIEN REPORT **,

******************************************C Y* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *I

! Detector Narne: DETO1
Gample Title AMS FILTERS - TANK 273
Peak Analysis Performed on: 10--16-96 10:13:35 AM

I i

Psak Energy; FWHM Not Peak Net A a eak EfficiencyNo. (kev) (kev) Area Uncertainty Efficiency Uncertainty
1 43.2 1.2427 2.35E+02 98.97 3.10E-02

,

-

| M 2 74.93 1.1076 3.35E+02 160~04 ' .NO2' 'm 3 77.14 1.1141 2.14E+02 13'0*y7 2.07E-02.m 4 04.53 1,g33G 1.21E+02 ,

1.OE-02b 92.6'4 1.4089 6.02E+02 13
*

l -2"6 144.18 1,4354 9.25E+00 G6~2t 1.01E-02
.

-7 105.7% 1.5973 3.25E+0? 99~13
f W>E-030 230.50 1.6274 2.54E+05 100,g3 1~

"

,,,
~

9 295.28 1.7603 9.26E+01 76~95 6.09C-03
"

-

10 338.23 1.7637 1.04E40? 05~O4 * 'O 03'
11 351.7'd 1.9131 2.26E+02 73~10 5. WE-03-

12 510 76 2.643G 8.16E+02 107"04 2.75E-03--
13 583.16 2.1443 1.05E+02 '34 E~14 60Y.11' 1.8863 1.93E+02' 62~ -02 2.32E-03

~ ~

.

15 910.99; 2.3753 7.yOE401

53[90
3g ~41E-02 1.35E-03

,

k116 968.63 2 0014 9.60E+01 > 3'-"- 1.19E -0317 1460.37,- 2.3750 2.16E+07 I47 ~ 7"54E-0410 1764.09. 2.3366 2.71E+0i
k33$ f.*52E-03 b".55E 03

~

~M19 2613.73| 2.7742 1. 04E +0?- 1 30 1 5.
,

M = First peals in a multiplet region
j Other peal < in a multiplet regionma

Errors quoted at 2.000 nigma
i
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I;10clide Ident'ification Report 10-16-96 10:13:44 AM Page 4
.

*************************************************************************.

***** N11CLIDE IDENTIF1 - REPORT ****00**************************************'*CA T I O N*********************************
Sample Tit 1ea AMG FILTERS - TANK 173
Nuclide Library Useda Cn\GENIEPCNCAMFILEGNMATERIAL.NLD

IDENTIFIED NllCLIDES....... ............
................ ........

Nuclido Id Half Energy Yield Activity ActivityName Confidence Life (kev) (%) (pCi/EACH) Uncertainty

K--40 0.900 1.3E+09Y 1460.81* 10.67 4.267E+01 '?.817E+00TL-200 0.000 1.4E+10Y 510.77* 22.00 2.331E+01 5.547E+00
503.19* 04.00 9.327E-01 4.912E-01
060.56 12.50

2614.53* 99.16 3.385E+00 2.221E+00PD-212 0.913 1.4E+10Y 230.63* 43.90 1.700E+00 6.84BE-01
300.09 3.24

DI 214 0.596 1.6E+03Y 609.31* 44.00 3 432E+00 1.126E+00l

760.36 4.76
1120.29 14.00
1238.11 5.,83

| 1377.67 3.90
1764.49* 15.30 4a439E+00 5.525E+00
2204.OY 4.98

PEi--214 0.703 1 6E+03Y 7'o 01* 6.21 1.,141E4 01 5 NOM w
77 11* 10.50 4 2D3E+00 2.436EtCt
07 30 4.,59

'

241.98 7 20
| 295.21* 18 40 1.6/OE400 1 360."; e UC
i 301.,92* 35.40 i: ., 7 7 '.-:.: 0 0 9 330E-OsRo-226 0.990 1.,6E*03Y 1:4.10 'O 2.1E6E+01 6.363E400-

TH-220 0.S60 1.4E+10Y 37.t 1.1 ~/ 2 OObE401 1 604E401
131. .t 1 0 14,

i

166 41 0 51
215.,99 0. 2'7

TH-231 0.722 7 OhtOHY 81.24 0.,08

84.21* 6.,40 3 012E+00 3.,OOCE+00
102 27 0.41,

! TH-234 1.000 4. 5E4 09Y 63.29* 3 00 1 450E+01 9.809E400
! 92 60* 5.40 2 ., 1 9 2 E 4 0 1 7.160E400l U-235 0.714 7.OE4OGY 89.,95 2 70

93., 3 b * 4.DO 2 630E+01 1 753E+01
106 00 2.10
143.,76* 10.50 1 802E-01 1.680E+00
163 33 4.70
185.71* S4 00 1.417E+00 4.467E-01
205.31 4.70

'
* = Energy ling found in the spectruns.
Energy tolerance used was 1.500
Nuclide confidence index throshold = 0.40
Errors quoted at 2.000 migma
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Nnclidk= Identification Report 10-16-96 10:13:44 AM Pago D
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********** UNIDENTIFIED .PEAKB **********,

,

Peak Locato Performed ena 10-16-96 10:13:31 AM
Peak Locato From Channels 1
Peak Locate To Channel: 0192

Peak Energy Peak Size in Peak CPSNo. (kev) Counts per Second % Uncertainty
,

10 330.23 1.1827E-03 01.381S 910.99 G.7148E-04 69.06 '

'16 968.60 1.006SE--03 S4.07

M = First peak in a roultiplut region
in = Other peak in a multiplet region
Errors; quoted at 2,000 sigrna

'
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Oderference Correc ted Activity Report 10-16-96 10:13:39 AM Page 6:: ..-

,

;9

**************************************************************************00** NUCLI DE IDENTIFI CATI REPORT ****
CO**********************************************O N**************************,

S.amplehitle: AMS FILTERS - TANK 173
Nuclide; Library Used: C:NGENIEPC\CAMFIL.EG\ MATERIAL.NLB

..........:.......... IDENTIFIED NUCLIDES .........................Nuclide | Id Half Energy Yield Activity ActivityName Confidence Life (kev) (%) (pCi/EACH) Uncertainty
K-40 0.900 1.3E+09Y 1460.91* 10.67 4 267E+01 9.817E400TL-200 0.000 1.4E+10Y S10.77* 22.80 2.331E+01 5.547E400

503.19* G4.80 87.327E-01 4.912E-01'

B60.06 12.50
2614.53* 99.16 3.380E+00 2.221E+00PB-212 0.913 1.4E+10Y 230.63* 43.90 1.700E+00 4. 045E- 01

)300.09 3.24
|BI-214 0 . 042 6 1.6E+03Y 60'P.31* 44.00 3.432E+00 1.126E+00

768.36 4.76
1120.29 14.00

i1238.11 5.03
1377.67 3.90

'

1764.49* 15.30 9.4387E+00 0,525E400
2204.09 4.90

PD-214 0.703 1.6E+03Y 74.01* 6.21 1.141E+01 S.72GE+00|
77.11* 10 50 4.253E+00 2.436E+00
87.30 4.D9

241.8/G 7.20
295.21* 18,40 1.070E+00 1.360E+00
351 92* 33.40 2.797E+00 '7. 330E-01

-

.

RA-226 0.990 1.6E+03Y 186.10* 3.50 2.186E+01 6.8d3E+00TH-228 O 360 1.4E+10Y G4.37* 2.17 2.085E+01 1.654E+01
131.61 0.14
166 41 0.11
215.99 0.27

TH-231 0.722 7.OC+08Y 81.24 0.GG
04.21* 6.40 3.812E+00 3.000E+00,

102.27 0.41
Til-234 1.000 4.SE+09Y 63.,29% 3.00 1,450E401 9.OO9E400'

'72.60* S.40 2.192E401 7.160E+00! U-235 0.714 7.OE+00Y 09.95 2.70
93.35* 4.50 2.630E+01 1.753E+01

. 105.00 2.10l
| 143.76* 10.50 1.OO2E-01 1.600E+00| 163.33 4.70
! 105.71* 54.00 1.417E+00 4. 467E--01| 203.31 4.70l
,

| * sa Energy line found in the spectrum
! Energy tolerancc> used was 1.600

Nuclido confidence index threshold = 0.40
Errors quoted at 2.000 sigma

i
l
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G************************************************************************* ***** I N T C R 17 ERENCE C0RRECTED RE ***************************************************************P
O R T

***************

Nuclide Wt snean Wt snaati
Nuclido Id Activity Activity
Natne Confidence (pCi/EACH) Uncertainty

K- 40 0.900 4.2673E+01 9.0174E+00
TL-208 0.000 1.2123E+00 4.7782E-01
PD-212 0.913 1.7001E+00 6.8453E-01
DI-214 0.596 3.4723E+00 1.1031E+00
PD-214 0.703 2.5527E+00 0.0074E-01
RA-226 0. <?90 1.5722E+01 2.6492E+01

7 TH-220 0.560 2.0051E+01 1.6545E+01
? TH-231 0.722 3.0110E+00 3.0799E+00

TH-234 1.000 1.9035E+01 4.2929E+00
U-235 0.714 3. </774 E-01 1.6590E+00

? = nuclide is part of an undetertninod r.olution
X = nuclide re,$ected by the interference analysis
Errors quoted at 2.000 sigma

,

|

|

********** UNIDENTIFIED PEAKS **********

Peak Locate Performed on: 10-16-96 10:13:31 AM
i Peak Locate From Channeln 1

Peak Locate To Channels G192

Peak Energy Peak Size in Peak CPS
No. (kev) Counts pes' Gecond %, Uncertainty

| 10 33G.23 1.1027E- 03 81.30

|.
15 910.99 0.7140E 09 687.06
16 960.60 1.006DE-03 54.07

| M = First peak in a multiplet region
; ma Other peak in a multiplet region
i

| Errora quoted a-t 2.000 sigma

i

!

s
'

i e

!

,
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CO****'#*******************************************************************.

****v NUCL1DE MDA REPOR **********************************************************T*********************
DetectohNamos DETO1
Sample Geometry: 94A1

'

Gample Tities AMG FILTERS - TANK 173
Nuclide' Library U wd: C:\3ENIEPC\CAMFILES\ MATERIAL.NLB

Nuclido Energy Yield Line MDA Nuclide MDA
Narne (kev) (%) (pCi/EACH) (pCi/EACH)

+ K-40 1960.81* 10.67 1.26E+01 1.26E+01
CD-60 1173.22 100.00 1.20E+00 1.20E+00

1332.49 100.00 1.34E+00
1-131 284.30 6.06 1.40E+01 1.15E+00

364.48 G1.20 1.15E+00
636.97 7.27 1.83E+01

CSi134 563.23 8.30 1.01E+01 1.11E+00
,

'

569.32 15.43 5.4SE+00
604.70 97.60 1.11E+00
793.G4 85.40 1.27E+00
001.93 8.73 1.2SE+01

CS-137 661.65 85.12 1.11E+00 1.11E+00
l TL-201 68,89 27.00 4.67E+00 2.8SE+00

! 70.02 47.30 2.8SE+00
80.30 20.00 6.25E400

13S.34 2.00 3.09E+01
167.43 10.60 1.1SE+01

+ TL-200 510.77* 22.00 8.44E+00 7.69E-01
303.19* 84.00 7.49E-01
060 56 12.50 O.03E+00
2614.53* 99.16 1.36E+00

PFM111 404.84 3.03 1.09E+01 1.09E+01
426.Y9 1.72 4.27E+01
766.34 0.71 1.47E+02
031.03 3.81 2.82E+01

+ DI-214 609.31* 44.00 1.66E400 1. 60E4 00
760.36 4.76 2.17E101

1120.29 14.80 9.03E+00
1230.11 S.03 2.32E+01

! 1377.67 3.90 3.06E+01
1764.49* 15.30 9.07E+00
2204.09 4 98 2.04E+01

+ PD-214 74.81* 6.21 4.71E+00 1.39E+00
77.11* 10.30 2.71E+00.

07.30 4 ,, 5 47 9.09E+00
; 241.98 7.20 8.52E+00

290.21* 10.40 2.33E+00
'

351.92* 35.40 1.39E+00
| RA-219 271.23 10.60 5.60E+00 5.60E+00

401.01 4.50 1.11E+01
RA-223 122.32 1.19 3.28E+01 4.32E+00,

i ' 144.20 3.26 1.33E+01
| '

! -

e

i
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Huclide Energy Yield Line MDA Huclide MDA
,

Name (kev) (st) (pCARACH) (pCi/EACH)
JRA 223 154.19 0.09 7.99E+00 9.32E400269.41 13.60 4.32E+00

323.G7 3.00 1.64E+01
330.32 2.7G 2.37E+01
443.03 1.10 6.22E+01RA-224 240.99 3.97 1.SSE+01 1.SSE+01+ RA~226 186.10* 3.50 1.04E+01 1.04E+01TH-227 SO.10 8.40 6.60E+00 S.14E+00210.60 1.26 4.06E+01
236.00 11.50 S.14E+00
256.25 6.30 9.12E+00
299.90 1.04 3.61E+01
329.02 2.90 2.19E+01AC-220 93,33 3.20 1.4SE+01 4.56E+00129.10 2.23 1.79E+01
209.25 3.81 1.33E+01270.24 3.43 1.72E+01
327.64 3.20 1.97E+01
330,32 11.30 3.03E+00

0 463.01 4.50 1.72E+01
794.90 4.34 2.44E+01
911,21 26.60 4.36E+00
964.60 5.05 2.34E+01
968.97 16.20 7.76E+00

1S87.90 3.26 4.33E+01
* .

+ TH-228 84.37* 1.17 2.72E+01 2.72E401131.61 0.14 2.96E+02
166.41 0.11 4.16E+02
213.99 0.27 1.8SE+02TH-230 67.67 0.30 1.29E+02 1.29E+02PA -231 90.08 1.02 4.70E+01 2.75E+01102.00 0.47 a.30E+01
283.67 1.60 3.02E+01
300.02 2.30 2.09E+01
302.65 2.30 2.7SE+01
330.06 1.30 4.06E+01+ TH--231 01.24 0.00 S.35E+01 4.98E+00
04.21* 6.40 4.98E400
102.27 0.41 9.40E+01TH-232 39.00 0.19 2.73E+02 2.73E+02+ TH 234 63.29* 3.00 9.71E+00 7.60E+00
92.60* D.40 7.68E+00U-234 53.20 0.12 4.30E+02 4.30E+02+ U-23S 09.95 2.70 1.01E+01 6.74E-0193.35* 4.50 9.21E+00

103.00 2.10 1.86E+01
143.76* 10.30 2.81E+00
j63.33 4.70 9.57E+00
105.71* b4.00 6.74E-01
20S.31 4.70 1.10E+01AM-241 59.34 35.90 1.4SE+00 1.45E+00

.

9

___
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Nuclide Energy Yield Line NDA Nuclide npA,

NAM (kev) (%) (pC1/EACH) (pCi/EACH)

+ = Nuclide identified during the nuclido identification
* = Energy line found in the r,pectrum
>a MDA value not calculated
G! = Half-life too short to be able to perform the decay correction

i
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