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Division of Nuclear Materials Safety, RIII

SUBJECT: CONTINGENCY PLANS ADDRESSING ADVANCED
MEDICAL SYSTEMS, INC. (AMS) SCENARIOS

FROM:

We have reviewed the e-mail (attached) submitted to us by Kevin Ramsey of your
staff which discusses proposed contingency plans in the event AMS either
abandons their facility or declares bankruptcy. We support the development of
contingency plans to deal with these possible scenarios, however we would 1ike
to take the opportunity to provide specific comments as noted below.

Our comments are or?anized to correspond to the items listed in Task Nos. 3
and 3A of the e-mail. As you will note from our comments, the Region
recommends that headquarters take the lead in performing the tasks which
concern financial assurance/funding issues. To accomplish the majority of the
tasks described in the e-mail will require legal and financial expertise,
which currently resides in headquarters, not the Region.

Task No. 3: Develop Contingency Plan to Address Situation where AMS
Abandons the Facility

Item 1: We agree with this item in its entirety. Region 1II should
take the lead in dispatching an inspector to the site to

verify that there is no immediale health and safety threat
to the public.

However, immediately after an inspector is dispatched,
notifications of local authorities (e.g., police and fire
departments, etc.) should follow. Local authorities could
provide valuable assistance in security of building, crowd
and media control, etc. Also, if the facility is locked,
they could provide assistance to the NRC in gaining access.
A listing of agencies and their contacts would be
beneficial, and provide NRC the opportunity to make
expedient notifications.

Jtem 2: We agree that an order should be issued to the licensee not
to abandon the site. Region III would take the lead in
drafting and issuing an order.
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Item 3:

We agree that a bankruptcy team should be established and be
comprised of regional and headquarters staff. However,
since there are legal issues associated with bankruptcy, we
recommend that OGC take the lead.

Item 4 deals with procedures to follow for drawing on the
letter credit. Region 11l suggests that headquarters, since
it has the expertise in dealing with financial assurance
issues, take the lead.

Regarding financial assurance/funding issues, Region 111
recommends that NMSS take the lead and direct the trustee to
disburse funds from the trust, work with the trustee to
prepare a Statement of Work, and solicit bids from
contractors. As stated earlier, it is apparent that
headquarters has the expertise to deal with these issues.

The review of the remediation contractors decommissioning
plan and cost estimate should be done at the Region with
technical assistance from headquarters, if necessary.
However, any legal action against AMS due to a funding
shortfall, should be handled by headquarters.

The kegion should take the lead in conducting inspections of
remediation efforts.

Approval of disbursements from the standby trust for
maintenance of facility and remedial actions are financial
and legal matters. Therefore, the Region suggests that
these issues be handled by headquarters.

Contingency Plan to Address Situation where AMS Declares
Bankruptcy, but does not Abandon the Facility

The Region agrees that it should be responsible for
contacting AMS to verify that they maintain control of the
facility after they file for bankruptcy. The Region should
also take the lead in drafting and issuing a CAL, with
headquarters concurrence. However, since a CAL is issued
for items that are expected to last less than 30 days, you
may wish to consider issuing an order in this situation.

As noted in our response to Item 1 of Task No. 3, we agree
that a bankruptcy team should be formed; however, we
recommend that hecadquarters take the lead in putting the
team together.

As noted in Item 3 of Task No. 3 above, the Region suggests
that headquarters take the lead in issues that involve
drawing on the letter of credit.
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Item 4:

Item 6:

Item 7:

This item discusses procedures concerning the disbursement
of funds from the Standby Trust Account. We agree with
Items 4.a. through 4.c.; however, the Region recommends that
headquarters take the lead in the review and approval of all
financial documents dealing with the disbursement of funds.
Regarding Item 4.d., the Region suggests that headquarters
certify the disbursement approval documents and ensure that
certifications are authorized.

The Region again recommends that headquarters take the lead
in legal action against the licensee in the event of a
funding shortfall for decommissioning the facility.

Our response to this item is the same as for Item 7 of
Task 3 above.

Our response to this Item is the same as for Item 8 of
Task 3 above.

cc: K. Ramsey, NMSS
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February 26, 1996

Lawrence K. English
Assistant General Counsel ,
Northeast Ohio Regional
Sewer District
3826 Euclid Avenue
Cleveland, Ohio 44115-2504

Dear Mr. English: }

I am writing in response to your facsimiles dated January 31, February 1,
February 5, February 7, and February 12, 1996, as well as the recent telephone
conversations between you and members of my staff, regarding the discharge of |
water at Advanced Medical Systems, Inc. (AMS). In these communications, you

expressed concern about the presence of insoluble cobalt-60 (Co-60) in the

water from AMS’ underdrain system and manhole which had been pumped into

storage Tanks 877, 222, and 880.

Your facsimiles 1ist the results of the solubility tests performed by your

contract laboratory. The January 31, 1996 facsimile documented that your

laboratory had measured a cobalt-60 (Co-60) activity of 2.7 + 2.0 picocuries :
(pCi) on the filter from water held in AMS Tank 877. Likewise, the ‘
February 5, 1996 facsimile reported a measurement of 4.0 + 1.9 pCi on the

filter from water held in AMS Tank 222, and the February 12, 1996 facsimile

reported a measurement of 39.3 + 12.0 pCi on the filter from water held in AMS

Tank 880. Since Co-60 was detected on these filters, Northeast Ohio Regional

Sewer District (NEORSD) considers the Co-60 in Tanks 877, 222 and 880 to be

insoluble. In as much as 10 CFR 20.2003 requires that licensed material which

is discharged into a sanitary sewerage system be readily soluble in water,

NEORSD requested that NRC prohibit AMS from discharging the water from these
tanks.

On January 31, 1996, we asked AMS to postpone the d*scharge of Tank 877 until
NRC’s investigation was complete. On February 5, 1996, we made the same
request for Tank 222. AMS complied with our requests.

By facsimile dated February 2, 1996, AMS indicated that its contract
laboratory, Lockheed Analytical Services, had measured the Co-60 concentration
in a water sample from Tank 877 and found no detectable Co-60 (the minimum
detectable activity (MDA) for this analysis was 4.1 picocuries per liter
(pCi/1)). A solubility test on this water sample was not performed. By
facsimile dated February 7, 1996, AMS indicated that its laboratory had
measured the Co-60 concentration and performed a solubility test of a water

sample from Tank 222. Co-60 was not detected on the filter (the MDA for this q)
analysis was 3.5 pCi). Qlfl{

“Meosovesst 1,
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In response to your first three facsimiles, on February 6, 1996, an NRC
inspector and I went to AMS and took six 0.5 liter water samples from

Tanks 877 and 222. The water in the tanks had been recirculating for
approximately 20 hours. In the Region 111 laboratory, each water sample was
tested for solubility. Co-60 was not detected on these filters; thus, the NRC
analysis did not confirm that the water in these tanks contained insoluble
Co-60. Thuse results were transmitted to AMS, and AMS subsequently discharged

the water from the two tanks. (The analysis results are summarized in the
enclosure.)

In response to your February 12, 1996 facsimile, on February 13, 1996, an NRC
inspector went to AMS and took seven 0.5 liter water samples from Tank 880.
Four samples were obtained from the top of the tank while the water was being
recirculated. (The water in the tank had been recirculating for approximately
24 hours.) Based on our discussions with you regarding NEORSD’s sampling
technique, three samples were obtained from the tank’s bottom outlet valve one
hour after the recirculation pump had been turned off. Prior to taking the
samples, approximately two liters of water were drained from the bottom outlet
valve and returned to the tank.

The analysis of the samples from Tank 880 is still in progress. To date, two
samples from the top and two samples from the bottom of the tank have been
filtered. No Co-60 was detected on the filters from the top samples, but
Co-60 was detected on the filters from the bottom samples. (The analysis
results are summarized in the enclosure.) Based on these results: (1) on
February 16, 1996, we informed AMS that insoluble cobalt-60 had been detected
in the water from Tank 880, and therefore, a discharge of Tank 880 would be an
apparent violation of 10 CFR 20.2003, and (2) we are currently reviewing the
adequacy of AMS’ sampling and analysis procedures.

Once our analysis of samples from Tank 880 is complete, you will be provided
the complete results. In the meantime, please do not hesitate to contact me
should you have any further questions regarding AMS.

Sincereiy,

Original signed by

Geoffrey C. Wright, Acting Deputy Director
Division of Nuclear Materials Safety

Docket No. 030-16055
License No. 34-19089-C1

Enclosure: NRC Analysis

A h i ign

TUMENT NAME: G:\LTRS2LIC\MTLS\030\96316055.L04

iceive &

copy of this document, indicete in the box: C = Copy without sttachment/enclosure € = Copy with attachment/enclosure N = No copy
e e S S T I T

OFFICE |RI1I FIRIIT_ [ [RIT <] [RIT e JZ IR ] ]

NAME MiWeber :dp “le— | IMadera~)fn- DCool vie E-mu’t  |MZoblerr«( v.fml|GWNright T4

(DATE 02/ 23 /96 02/ 33496 02/ 23 /96 02/ 2% /96 02/ 4/, /96 "
OFFICIAL RECORD COPY )



Lawrence K. English

n
Robert Meschter
Radiation Safety Officer
Advanced Medical Systems, Inc.
1020 London Road
Cleveland, OH 44110

Michael R. White, Mayor
City of Cleveland

601 Lakeside Avenue
Cleveland, OH 44114

Erwin J. Odeal, Executive Director
Northeast Ohio Regional Sewer District
3826 Euclid Avenue

Cleveland, OH 44115

Michael Kalstrom, Secretary

County of Cuyahoga

Cuyahoga Emergency Management
Assistance Center

1255 Euclid Avenue, Room 102

Cleveland, OH 44115-1807

Marian Zobler
U.S. Nuclear Regulatory Commission

bec:

C. Jones, NMSS
PUBLIC IEO7
AMS File

1

Robert E. Owen, Administrator
Department of Health

246 North High Street, 3rd Floor
P.0. Box 118

Columbus, OH 43266

Lisa Mehringer

City of Cleveland Law Department
601 Lakeside Avenue, Room 106
Cleveland, OH 44114

Erv Ball, Deputy Director
Cuyahoga County Board of Health
1375 Euclid Avenue, Suite 524
Cleveland, OH 44115

Jane Harf, Chairperson

Ohio State Emergency Response
Commission

1800 Watermark Drive

P.0. Box 163669

Columbus, OH 43216-3669

Bruce Berson (BABl) Bil1 Brach (EWB)
Cynthia Jones (CGJ) Mike Stein (MHS)
Tim Johnson (TCJ) Mike Weber (MFW1) Fred Combs (FCC)
John Madera (JRM4) Marian Zobler (MLZ) Donald Cool (DAC)
Kevin Null (KGN) Bernie Bordenick (BMB) Steve Crockett (SFC)
Cindy Pederson (CDP1) Josie Piccone (JMP1) Geoffrey Wright (GCW)

Joe DeCicco (JXD1)
Jim Caldwell (JLCI)
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Number

ENCLOSURE

(pCi)

(pCi)_

RESULTS OF NRC’S ANALYSIS OF FILTERS FROM TANKS 877, 222 AND 880

(hours)

877

1

< MDA

2.0

12.7

877

< MDA

1.8

877

< MDA

1.8

222

< MDA

2.3

AJ °

222

< MDA

1.7

16.1

AMS Tank Filter Activity MDA Count Tlmel

222 < MDA 1.7 17.1
880 top < MDA 1.7 15.7 __i
880 top < MDA 2.3 11.0

2
3
1
2
3
2
3
1

NOTES: (1)

MDA stands for minimum detectable activity.

880 bottom 117.2 £ 1.2 1.5 24.4
880 bottom 2 19.6 + 2.0 2.4 7.2






' Advanced Medical Systemns, Inc.

1020 l.ondon Rd.
Cleveland, Ohio 441 10
216-692-3270

February 26, 1996

Ms. Cynthia D. Pederson, f)irector
Division of Nuclear Materials Safety

U. S. Nuclear Regulatory Commission
801 Warrenville Road

Lisle, lllinois 605324351

Re: License No. 34-19089-01

Dear Ms. Pederson:

Advanced Medical Systems, Inc. (AMS) is in receipt of your letter ¢ ated February 16, 1996. In

response to that letter, and as follow-up to a February 26, 1996 conference call between
representatives of AMS and the USNRC, the following is provide 4.

Tank 880, containing foundation drain water,

AMS intends to filter the water in Tank 880. This action should significantly reduce the quantity
of suspended solids in the tank, which will then be ready for repeat sampling and discharge
pursuant to RSP-018, “Operation of the Gamma Spectrometer” and RSP-019, “Assessmeat of
Radioactivity in Wxz.er Samples” (see below). AMS intends to initiate the sampling/discharge
procedure immediately. The USNRC is welcome to come to the AMS facility to collect a sample
of the filtered water if you wish to perform a confirmatory analysis at the Region III laboratory.
In the future, analytical results that are positive for the presence of insoluble “Co in a hold-up
tank of water will require filtration and re-sampling of that batch prior to discharge.

will be filtered prior to discharge.

A revised sampling and discharge methodology for all hold-up tanks will ensure homogeneity
of the tank’s contents.

bottom of the recirculating tank. A comparison of results from the two locations will demonstrate
the effectiveness of the more aggressive mixing methodology.




The methodology for determining the amount of insoluble *Co in each hold-up tank will be
sufficiently sensitive.

AMS is instituting a new counting geometry for its in-house gamma spectroscopy system. Since
this geometry will permit us to count filters, RSP-018 will be revised to Incorpe: ate the new
counting geometry. In addition, RSP-C19 will be revised to require that all -vater staged for
discharge be counted directly for total ¥Co concentration, and, as necessary, passed through a
0.45 micrometer filter. The filter will then be counted for insoluble ¥Co concentration pursuant

to RSP-018. After Raiation Safety Committee approval, copies of these revised procedures will
be forwarded to you for review.

The water discharge criterion at AMS will be no detectable “Co on a 0.45 micrometer filter
with a nominal detection limit of 35 pCi per liter.

Title 10, Code of Federal Regulations, Section 20.2003 permits discharge of radioactive materials
into the sanitary sewer system if they are “readily soluble (or readily dispersible biological
material) in water”. The reason for including the solubility criterion is to ensure that discharged

materials are not concentrated to unacceptably elevated levels in the ash or sludge of the receiving
sewage treatment plant.

Information Notice 94-07, "Solubility Criteria for Liquid Effluent Release to Sanitary Sewerage
Under the Revised 10 CFR Part 20", states that the solubility of the residual radioactivity may be
demonstrated using American Public Health Association’s Method 7110 “Gross Alpha and Gross
Beta Radioactivity (Total, Suspended, and Dissolved)” from Standard Methods for Examination
of Water and Wastewater. (This methodology calls for filtering the water through a 0.45
micrometer filter, followed by gross alpha/beta activity determination on the filter.) However,
neither 10 CFR 20.2003 nor APHA 7110 provide a detection limit below which it can be assumed
that insignificant insoluble radioactivity exists in the sample.

In a telephone conversation between John Madera (USNRC Region III) and Carol Berger
(technical consultant to AMS) on Friday, February 23, 1996, the USNRC indicated that a
detection limit of one (1) to two (2) pCi/l would be an acceptable detection limit. However, a
limit of this magnitude is not technically defensible for the following reasons:

. It cannot be achieved using in-house resources (nor can it be achieved at the
USNRC's counting laboratory in less than 15 hours of counting time)

. It demands the use of expensive commercial analytical services

. It provides no societal benefit pursuant to 10 CFR 20.1003 and 20,1001
AMS discharges a maximum of 3,000 gallons of groundwater per day. The regional sewage
treatment plant generates approximately 50 tons of ash per day. If it is conservatively assumed

that 100% of an AMS discharge reaches the sewage treatment plant, and if it is conservatively
assumed that 100% of the radioactivity is removed to the sludge, and if it is conservatively



assumed that the discharge contains 100 PCi per liter of insoluble *Co, then the ash at the sewage
treatment plant would contain the following ccncentration of %Co:

3000£% x 1002l 4 L, Mday . diem 1 pound _ 0.026 2L
day { gal 50 ton 2000 pound 454 gram gram
If 100 licensees in the Cleveland area discharged similar quantities, the maximum “Co
concentration in the daily ash volume would be less than 3 pCi per gram. In light of the other
radioactivity present in this material (e.g., uranium, thorium, potassium, and short-lived medical
radionuclides), it is not likely that such a concentration would be detectable. Furthermore, even
if the ash were released for unrestricted use, it would result in negligible individual dosee even
under the most conservative use scenario (e.g., residential scenario).

To demonstrate, please assume that 100 USNRC licensees in the same regional sewer district
discharge water containing insoluble cobalt. If the ash concentration limit for a residential
scenario pursuant to N UREG-1500, based upon a three (3) millirem per year dose limit is assumed
(e.g., 0.593 pCi/g),", then the limit for each facility independently would be 0.593/100 or 0.00593
pCi/g. Applying this value to AMS alone, the following conservative discharge limit results:

3000 gal x 3.785 ¢ - xg_c_: x day - ton x pound 0.00593
day gal ¢ 50 ton 2000 pound 454 gram
X =237 -’—'cl

Pursuant to RSP-018 and RSP-019, the AMS in-house gamma spectrometer is capable of
achieving a nominal detection limit of less than 35 pCi on a filter within a reasonable counting
time. If 35 pCi/l of insoluble ®Co went undetected prior to discharge of 3,000 gallons of water
per day, the radiological impact on the regional sewer dis*rict would be indistinguishable from
background, and the spirit of 10 CFR 20.2003 would be pieserved.

Your timely concurrence with our position on the above would be greatly appreciated. If I can

answer any questions or provide you with additional information, please call me at (216) 692-
3270.

Sincerely,

Robert Meschter, R.S.0.

cc: D. Cesar
D. Miller, Esq. - Stavole & Miller
C. D. Berger, C.H.P. - IEM
M. Weber - USNRC Region I1I

'Daily, M. C., et al, “Working Draft Regulatory Guide on Release Criteria for Decommiss:oning: NRC
Staff’s Draft for Comment™, NUREG/1500, U. §. Nuclear Regulatory Commission, August, 1994,



sU® Advanced Medical Systems, Inc.

1020 London Rd.
Cleveland, Ohio 44110
216-692-3270

February 26, 1996

Ms. Cynthia D. Pederson, Director
Division of Nuclear Materials Safety
U. §. Nuclear Regulatory Commission
801 Warrenville Road

Lisle, Illinois 60532-4351

Re: License No. 34-19059-01

Dear Ms. Pederson:

Advanced Medical Systems, Inc. (AMS) is in receipt of your letter dated February 16, 1996. In
response to that letter, and as follow-up to a February 26, 1996 conference call between
representatives of AMS and the USNRC, the following is provided.

Tank 880, containing foundation drain water, will be filtered prior to discharge.

AMS intends to filter the water in Tank 680. This action should significantly reduce the quantity
of suspended solids in the tank, which will then be ready for repeat sampling and discharge
pursuant to RSP-018, “Operation of the Gamma Spectrometer” and RSP-019, “Assessment of
Radioactivity in Water Samples” (see below). AMS intends to initiate the sampling/discharge
procedure immediately. The USNRC is welcome to come to the AMS facility to collect a sample
of the filtered water if you wish to perform a confirmatory analysis at the Region III laboratory.
In the future, analytical results that are positive for the presence of insoluble %Co in a hold-up
tank of water will require filtration and re-sampling of that batch prior to discharge.

A revised sampling and discharge methodology for all hold-up tanks will ensure homogeneity
of the tank’s contents.

Radiation Safety Procedure No. RSP-019 is being revised to include a more aggressive
methodology for ensuring homogeneity of the hold-up tanks during sampling and discharge.
Once the revised procedure is approved by the AMS Radiation Safety Committee, a copy will be
forwarded to you for review. Pursuant to our discussion, for the week of February 26, 1996, the
confirmatory samples from tanks staged for discharge will be collected from the top and the
bottom of the recirculating tank. A comparison of results from the two locations will demonstrate
the effectiveness of the more aggressive mixing methodology.
oW

MAR 1 1996



The methodology for determining the amount of insoluble “Co in each hold-up tank will be
sufficiently sensitive.

AMS is instituting a new counting geometry for its in-house gamma spectroscopy system. Since
this geometry will permit us to count filters, RSP-018 will be revised to incorporate the new
counting geometry. In addition, RSP-019 will be revised to require that all water staged for
discharge be counted directly for total Co concentration, and, as necessary, passed through a
0.45 micrometer filter. The filter will then be counted for insoluble “Co concentration pursuant

to RSP-018. After Radiation Safety Committee approval, copies of these revised procedures will
be forwarded to you for review.

The water discharge criterion at AMS will be no detectable “Co on a 0.45 micrometer filter
with a nominal detection limit of 35 pCi per liter.

Title 10, Code of Federal Regulations, Section 20.2003 permits discharge of radioactive materials
into the sanitary sewer system if they are “readily soluble (or readily dispersible biological
material) in water”. The reason for including the solubility criterion is to ensure that discharged

materials are not concentrated to unacceptably elevated levels in the ash or sludge of the receiving
sewage treatment plant.

Information Notice 94-07, "Solubility Criteria for Liquid Effluent Release to Sanitary Sewerage
Under the Revised 10 CFR Part 20", states that the solubility of the residual radioactivity may be
demonstrated using American Public Health Association’s Method 7110 “Gross Alpha and Gross
Beta Radioactivity (Total, Suspended, and Dissolved)” from inati

(This methodology calls for filtering the water through a 0.45
micrometer filter, followed by gross alpha/beta activity determination on the filter.) However,
neither 10 CFR 20.2003 nor APHA 7110 provide a detection limit below which it can be assumed
that insignificant insoluble radioactivity exists in the sample.

In a telephone conversation between John Madera (USNRC Region III) and Carol Berger
(technical consultant to AMS) on Friday, February 23, 1996, the USNRC indicated that a
detection limit of one (1) to two (2) pCi/l would be an acceptable detection limit. However, a
limit of this magnitude is not technically defensible for the following reasons:

. It cannot be achieved using in-house resources (nor can it be achieved at the
USNRC’s counting laboratory in less than 15 hours of counting time)

. It demands the use of expensive commercial analytical services

. It provides no societal benefit pursuant to 10 CFR 20.1003 and 20.1001
AMS discharges a maximum of 3,000 gallons of groundwater per day. The regional sewage
treatment plant generates approximately 50 tons of ash per day. If it is conservatively assumed

that 100% of an AMS discharge reaches the sewage treatment plant, and if it is conservatively
assumed that 100% of the radioactivity is removed to the sludge, and if it is conservatively



assumed that the discharge contains 100 pCi per liter of insoluble ®Co, then the ash at the sewage
treatment plant would contain the following concentration of ¥Co-

f
300021 x wofg X 4 x o\ doy X L -y = 0.026 2L,
day { gal 50 ton 2000 pound 454 gram gram

If 100 licensees in the Cleveland area discharged similar quantities, the maximum “*Co
concentration in the daily ash volume would be less than 3 pCi per gram. In light of the other
radioactivity present in this material (e.g., uranium, thorium, potassium, and short-lived medical
radionuclides), it is not likely that such a concentration would be detectable. Furthermore, even
if the ash were released for unrestricted use, it would result in negligible individual doses even
under the most conservative use scenario (e.g., residential SCENario).

To demonstrate, please assume that 100 USNRC licensees in the same regional sewer district
discharge water containing insoluble cobalt. If the ash concentration limit for a residential
scenario pursuant to NUREG-1500, based upon a three (3) millirem per year dose limit is assumed
(e.g.,0.593 pCi/g),", then the limit for each facility independently would be 0.593/100 or 0.00593
pCi/g. Applying this value to AMS alone, the following conservative discharge limit results:

3000 gal - 1785_{ - xp_Ci X day x ton = pound

= 0.00593
day gal ¢ 50 ton 2000 pound 454 gram
X =239 25

(

Pursuant to RSP-018 and RSP-019, the AMS in-house gamma spectrometer is capable of
achieving a nominal detection limit of Jess than 35 pCi on a filter within a reasonable counting
time. If 35 pCi/l of insoluble ®Co went undetected prior to discharge of 3,000 gallons of water
per day, the radiological impact on the regional sewer district would be indistinguishable from
background, and the spirit of 10 CFR 20.2003 would be preserved.

Your timely concurrence with our position on the above would be greatly appreciated. If I can

answer any questions or provide you with additional information, please call me at (216) 692-
3270.

Sincerely,

Robert Meschter, R.S.0.

cc:  D. Cesar
D. Miller, Esq. - Stavole & Miller
C. D. Berger, C.H.P. - IEM
M. Weber - USNRC Region III

'Daily, M. C_, et al, “Working Draft Regulatory Guide on Release Criteria for Decommissioning: NRC
Staff's Draft for Comment”, NUREG/1500, U. S. Nuclear Regulatory Commission, August, 1994.
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Mr. David Cesar, Vice President
Advanced Medical Systems

121 North Eagle Street

Geneva, OH 4404)

Dear Mr, Cesar:

We have completed our review of your Emergency Plan submitted under letter

dated September 21, 1995, and request that you provide clarification and/or
additional information on the following topirs:

L4 AMS Staffing Levels and Offsite Response Personnel

Your response to our previous comment I.A of our June 7, 1995 letter did
not provide an assessment of how current staffing levels will be able to
fulfill the functions and responsibilities described in the plan,

especially during nonworking hours. The following issues should be
addressed in the plan:

a. It appears that the onsite emergency organization is comprised of
three individuals during working hours, and the absence of one or
more individuals could severely impact the licensee’s capability
to promptly notify offsite response organizations and coordinate
the response to an emergency. The licensee is required by 10 CFR
30.32(1)(3)(viii) to plan the notification and coordination so
that unavailability of some personnel will not prevent
notification and coordination. The plan should describe how the
Ticensee will compensate for the functions assigned to an absent
member of the emergency organization.

b. Section 4.2 of the plan should clearly state the order in which
AMS staff members assume the role of Emergency Manager if the

Radiation Safety Officer (RSO) is not available (see previous
comment V.C).

"N It is still difficult to determine which personnel are assigned
to each of the functional areas specified in Section 4.2.2 of
Regulatory Guide 3.67 (see previous comment V.D). It would be
helpful if these functional responsibilities were all specified
in one place such as Figure 7.

d. During nonworking hours, it is unclear whether a fire or other
emergency situation will be detected promptly if power 1lines or
phone Tines are down. The plan should describe how the alarm
system signal is transmitted to ADT Security Systems and how ADT

&‘7
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would detect a Toss of contact with the alarm system. Any

difference in the response to a loss of contact versus an alarm
signal should be described also.

e. During nonworking hours, it appears that local fire or police
units could arrive before AMS staff and it is unclear whether
there are adequate provisions to alert offsite response personnel
to radiological hazards if no AMS personnel are there to meet
them. The plan should describe arrangements with fire, police and
rescue personnel regarding how they will fight fires and respond
to alarms if AMS personnel are not present when they arrive at the
site. The plan should also describe signs and other provisions to
prevent offsite response personnel from unknowingly entering areas
with elevate radiation levels.

2. Engineers Opinion Report

In response to our request for an engineering analysis of the facility
structure, the emergency plan refers to an Engineers Opinion Report
issued by Neff and Associates dated September 1995. We obtained a faxed
copy of the report dated September 22, 1995 (after the date of the
emergency plan). We noted a number of deficiencies in the report and a
general failure to provide an adequate technical basis to support its
conclusions. Most of our concerns regarding the structural integrity of
your facility will be addressed in Inspection Report No. 030-16055/95006
which will be transmitted under separate cover. With respect to the
emergency plan, the Engineer’s Opinion Report does not provide an
adequate analysis of the worst case earthquake. The report states that
the structure can "withstand seismic forces as great as 5.2 Richter" and
“a seismic event greater than 5.2 Richter in this region is highly
improbable." Since the Richter scale is a method of classifying the
energy released by an earthquake without defining other parameters such
as epicentral distance, the statement fails to define the associated
seismic forces on the structure. An adequate analysis should state, in
appropriate units, the ground acceleration, velocity, and displacement
that the worst case earthquake could impose on the structure. The
analysis should evaluate how well the various existing structural
systems in the building would withstand these seismic effects.

i, Facility Description

a. Section 1.1 contains a brief description of activities formerly
conducted at the site, but there is no description of the

activities currently authorized or conducted. The plan should
describe the current activities.

b. Section 1.1 and Table 1 describe the amount of licensed material
possessed on September 21, 1995. This inventory is subject to
change and could increase up to the possession limits stated in
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the license. The plan should state the total quantity of
radioactive material authorized by the license. Typical
Quantities possessed at one time may be noted also.

Section 1.1 states that there are over 60,000 curies of cobalt-60
and 2200 kilograms of depleted uranium in the facility, but it is
unclear where this material is typically located. Sections 1.2
through 1.2.12 only identify the location of approximately 34,000
curies of cobalt-60. The typical storage locations for the
remaining material authorized by the license should be identified.

The plan still lacks a detailed site drawing showing the exterior
features of the building and property described in Section 1.2 of
Regulatory Guide 3.67 (see previous comment I1.B). A detailed
drawing of the exterior features of the site must be provided in
addition to the interior floor plans. In addition to detailed
information about the licensee’s property, the drawing should show
the pump house on Mandalay Avenue, the rail line that runs past
the facility, and the nearest residents in each direction.

The terminology used to describe areas in the facility is still
inconsistent (see previous comment 11.D). Section 1.2 refers to a
shielded work room on the main floor, but this term does not
appear in the following sections or on Figure 3/Appendix B.
Section 1.2 refers to a mechanical equipment room and a
ventilation system equipment room on the second floor, but these
areas are labeled as the clean equipment room and HEPA equipment
room in the following sections and Figure 4/Appendix B. Section
1.2 refers to a source storage area and irradiation facility in
the basement, but Section 1.2.3 discusses a source garden, and
Figure 2/Appendix B does not identify any of these areas in the
basement. Consistent terminoiogy should be used and all areas
discussed in the text should be indicated on the drawings.

Section 1.2.3 states that there is an L-shaped shield of sand-
filled vaults on two sides of the source garden in the basement,
but the floor plan in Figure 2/Appendix B does not show the
shield. Significant safety features such as the sand shield, the
emergency generator, fire pull stations, and storage locations of
emergency response kits should be shown on the floor plans. The
floor plans should also identify where electrical and naturai gas
services enter the building.

Section 1.3 states that Figure 5 identifies the facility and its
proximity to near-site structures. It states that Figure 5 shows
the location of schools, hospitals and fire stations also. Figure
5 appears to be a poor quality copy of a street map and neither
the Ticensee’'s building nor any structures within 1 mile of the
site are clearly identified. Figure 1 does not provide an
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4.

Types

adequate picture of the area near the site either. The plan
should contain a reasonably detailed drawing of the site area as
described in Section 1.3 of Regulatory Guide 3.67 (see previous
comment I1.F). The plan should also contain a U.S. Geological
Survey topographical map (7.5 minute series).

of Accidents

The discussion on page 2-2 refers to guidance issued by the
International Commission on Radiological Protection (ICRP). This
guidance is not directly applicable to facilities in the United
States. The guidance applicable to protecting the public in this
country is contained in the "Manual of Protective Action Guides
and Protective Actions for Nuclear Incidents" issued by the U.S.
Environmental Protection Agency (EPA 400-R-92-001). The plan

should refer to this guidance regarding offsite protective action
recommendations.

We have a number of concerns regarding the analysis in Section
2.1.1 and Appendix C of potential doses from a fire (see previous
comment IV.A). Appendix C states that the source term for the
worst case fire was assumed to be 40.4 curies, but the basis for
that number is not provided. This does not appear to be a
conservative assumption because the revised AMS license
application dated October 30, 1995 requests a possession limit of
50 curies for packaged waste and surface contamination, and there
1s no explanation why the source term should not include bulk
quantities of cobalt-60 from containers ruptured by one of the
accidents postulated in Chapter 2 such a gas line explosion, train
derailment, or earthquake.

In addition, we disagree with the statement in footnote 40 that a
10-meter release height is a conservative assumption. A ground

level release with no plume rise would maximize the offsite dose
estimate.

We note that the CAP88-PC computer code is not intended to
estimate short term doses resulting from an unplanned release
during an emergency. Using a 40-curie source term, we estimated
an inhalation dose at 100 meters of 7.7 millirem using the hand
calculation in Section 2.1.3 of NUREG-1140, "A Regulatory Analysis
on Emergency Preparedness for Fuel Cycle and Other Radioactive
Material Licensees," January 1988. This estimate is over an order
of magnitude greater than the 0.2 millirem dose estimated by the
CAP8B-PC code. A more detailed and conservative analysis using
more appropriate calculational methods should be provided.
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Section 2.1.2 and Appendix C state that an earthquake could create
@ 100 millirem/hour dose rate 20 feet beyond the outside wall of
the source garden. The plan should state the distance at which
the dose rate would drop below 2 millirem/hour and whether that
Tocation is in an area accessible to the public. In addition, we
attempted to run the Microshield code using the assumptions stated
in Appendix C but we could not duplicate the results stated in the
plan. The input parameters and assumptions should be described in

enough detail to permit us to duplicate and evaluate the
calculation.

Section 2.1.3 states that a tornado would not compromise the
structural integrity of restricted areas and references the
Engineers Opinion Report issued by Neff & Associates. Although
this report states that portions of the building contained within
the bunker-type construction would not sustain any appreciable
distress, it also states "that it is scientifically certain that
a tornado passing over this facility would impose significant
structural damage" to other parts of the building. Restricted
areas on the second floor and in the warehouse areas of the first
floor could be completely demolished by a tornado releasing
radioactive materials in those areas. Section 2.1.3 should
provide a more accurate description of the potential damage from a
tornado, and postulate the maximum amount of radioactive material
that could be in these areas as a result of routine storage,
preparation for shipments, or other operations.

S. Classification and Notification

a.

Section 3.2 is still inconsistent with the notification
requirements in the regulations (see previous comment I11.R).
Pursuant to 10 CFR 30.32(1)(3)(viii), the plan must contain a
clear commitment to notify appropriate offsite response
organizations promptly after declaring an Alert or Site Area
Emergency (SAE). The plan should not differentiate between these
classifications or give the impression that the licensee can
needlessly wait a full hour before notifying offsite officials of
an Alert declaration. In addition, the plan must clearly state
that the licensee shall notify NRC ig?gdiatelz after notification
of local and State authorities. Simply stating that NRC will be
notified within one hour is not sufficient.

Several of the emergency action levels (EALs) in Attachment 1 of
Appendix D are defined in terms of potential exposure rates or
actual exposures. It is unclear how the Emergency Manager will be
able to identify these conditions in a timely manner. It is
unacceptable to wait for survey results if it will take more than
15 minutes to get them. EALs must be detined in terms of
conditions that are apparent within the first few minutes of an
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emergency. This is especially important during nonworking hours.
If an alarm goes off and the condition cannot be verified within
15 minutes, the Emergency Manager should act conservatively by
declaring an emergency and initiating notification of offsite
response organizations. The EALs should be redefined.

The offsite response organizations listed in Attachment 1 of
Appendix D to receive a notification vary depending on the event.
Each of the organizations identified as a "first responder" should
be notified every time an Alert or Site Area Emergency is
declared. In addition, all NRC notifications should be made to
the NRC Operations Center. The Operations Center coordinates
event reports with regional staff.

The plan does not establish the initial recommendations for
offsite protective actions that will be included in the initial
SAE notification to offsite organizations (see previous comment
IT1.B). If an accident has the potential to require road blocks
or other protective actions offsite, the licensee should act
conservatively and make initial recommendations to offsite
officials until the scope of the accident can be verified. This
would include recommendations to stop traffic on the rail line or
rope off potentially contaminated areas. Protective action

recommendations should be addressec in Sections 3.1.4 and 3.3, and
Appendix D.

Section 3.3 should specify the minimum frequency of updates to
offsite response organizations after the initial notification
(see previous comment IX.B). The response to our previous
comment states that Section 8.3 was being modified to include the
information, but the revision does not include this information.

6. Responsibilities

a.

Section 4.2 states that an environmental consulting firm and a
certified health physicist have been retained to assist in all
matters relating to radiation safety and environmental issues.
Figure 7 only shows the environmental consultant as part of the
AMS emergency organization and it is unclear what function either
of these parties would perform during an emergency. The roles of
the environmental consuitant and the certified health physicist
should be clarified.

The response to our previous comment V.E states that letters from
the hospital, fire department, and police department will be
included in the plan. Section 4.3 states that Appendix E contains
letters of agreement from “applicable first responders" listed in
Table 2 along with informaticn on the agreed upon means of
communication and notification with these agencies. Contrary to
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these statements, Appendix E only contains letters from the fire
department and two State agencies and there is almost no
information about methods of communication. Complete
documentation that offsite response agencies are aware of, and

have agreed to their roles as specified in the plan should be
provided.

&, The response to our previous comment V.G concerning the
capabilitics of offsite organizations and rumor control
arrangements stated that the plan would be modified to address
these items. The plan does not include this information. In
addition to other capabilities, Section 4.4 should specifically
address whether local fire or police personnel have the capability
to conduct radiation surveys.

d. Section 4.4 fails to describe some of the organizations listed in
Table 2. A description of the responsibilities and capabilities
of each of these organizations should be provided.

e. In Table 2, the organizations do not appear to be listed in the
order they would be called. The NRC Operations Center should be
notified immediately after appropriate local and State
organizations. Table 2 and Attachments 2 and 3 of Appendix D
should be revised to prevent confusion.

7. Response Measures

a.

The terms used for accidents are still inconsistent (see previous
comment IV.B). The plan should establish the terms for accidents
in Chapter 2 and these terms should be used consistently

throughout the rest of the plan. The terms we found are listed
below:

Chapter 2 Chapter 5 Appendix D
Fire Fire Loss or Theft
Earthquake Natural Phenomenon Unauthorized Entry
Tornado Tornado Power Failure
Vandalism Vandalism Minor Spill or
Flood Flood Release
Industrial Facility Major Spill or
Impact Release
Underground Gas Line Minor Fire
Explosion Significant
Transportation Exposure
Accident Fire, Explosion or

Other Major
Emergency
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We disagree with the statement ir Section 5.3 that no actions can
be taken to mitigate the consequeaces of a tornado or flood. When
there is advance warning of severe weather conditions, we would
expect the licensee to take reasonable steps to secure the
facility and minimize releases. If a tornado warning is issued
for the site area, we would expect the licensee to declare an
alert and take immediate steps to secure licensed materials
especially in the warehouse portions of the facility. Section 5.3
and Appendix D should address the mitigating actions that will be
taken if a severe weather warning is issued.

Seciion 5.4.]1 states that evacuated personnel will assemble at the
desigi.ated muster area, however the location of the muster area is
not spéqified and it is not shown on any of the drawings. The
location\pf the muster area should be identified.

Section 5.4 1 does not describe provisions for search and rescue

operations i7 the RSO cannot account for all personnel. This
issue should ve addressed.

Section 5.3 statos that licensee staff will assist the fire
department by conducting surveys during fire fighting efforts.
Footnote 25 on page 5-2 states that in the event of a fire, only
self-contained breathing apparatus (SCBA) should be worn, and
full- or half-face respirators are not permitted. Section 6.4
states that respirators are maintained in the building and Table 3
indicates that a respirator is maintained at the pump house.
Please indicate what types of respirators are maintained in the
building and the pump house. SCBAs should be available in the
building and the pump house to respond to a fire.

Section 5.5 still does not address informed consent (see previous
comment VI.A). The plan should describe how the Emergency Manager
will verify that a volunteer is aware of the health risks before
authorizing emergency exposures exceedirg 25 rem.

Issuing dosimeters to firemen is not addressed in section 5.11 of

Appendix D. This issue should be addressed in the implementing
procedure.

Section 5.5 states that personnel will be monitored for
contamination, but there is no description of the procedures for

decontaminating personnel if contamination is found. This issue
should be addressed.
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Section 5.6 states that the Cleveland Emergency Medical Service
personnel receive annual training, but it is unclear who conducts
this training. In addition, there is no letter of agreement
confirming that this organization has agreed to transport
contaminated individuals. The training issue should be clarified
and a letter of agreement :lould be provided.

Sections 5.6 and 5.7 state that the University Hospital of
Cleveland is capable of diagnosing and treating radiation
injuries, ard has a Radiation Safety Officer who will perform
surveys and control contamination. There is no letter of
agreement from the hospital verifying its capabilities and
confirming its agreement with these statements (see previous
comment VI.D). A letter of agreement should be provided.

8. Equipment and Facilities

a.

Section 6.2 does not describe any communications capability at the
alternate command center (the pump house). Both the primary and
alternate command center should have a telephone or other means of
communication with offsite organizations.

Section 6.4 states that dosimeters and survey meters are stored in

the "instrument calibration room" shown in Figure 3, and that

protective clothing and respirators are stored "in the locker room '
or storage room." There is no instrument calibration room ‘
indicated on Figure 3 and the storage location for the protective

clothing is too vague. It is unclear whether these locations

would be accessible during postulated accidents. Section 6.4

should use terminology that is consistent with the labels on the

drawings. It would be helpful if the command center, equipment

storage locations, first aid kits, emergency generator and other

features related to emergency response were specifically indicated
on the drawings.

Section 6.4 and Table 3 only 1ist pocket dosimeters. While pocket
dosimeters are useful for real-time dose assessment, they are not
very accurate. The licensee should provide more accurate
dosimeters (e.g., film badges or TLDs) that can be used to verify
personnel exposures after an emergency is brought under control.

Table 3 indicates that only one respirator and two pocket
dosimeters are maintained at the pump house. This does not appear
to be sufficient to equip the licensee’s staff and offsite rescue
personnel that may need to enter the building. The pump house
should contain enough respirators and dosimeters to equip the
licensee’s emergency staff, and enough additional dosimeters to
monitor hose crews, search and rescue teams, or other offsite
rescue personnel.
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11.

e. Table 3 indicates that only one frisker and one survey meter are
maintained at the pump house. We believe that at least one
additional survey meter should be provided at this location for
backup. The range of the survey meters should be specified also.

Maintaining Emergency Capabilities

a. Section 7.2 should specifically state that the risks of emergency
doses will be covered in the training of offsite rescue personnel
50 they can decide in advance what risks they would be willing to
accept during lifesaving operations. Numerica) estimates of

health risks are provided in the EPA Manual of Protective Action
Guides.

b. Section 7.3 should state that the exercise objectives and scenario
shall be provided to NRC in advance (typically 60 days) to allow
NRC to review and comment on the exercise.

3 Sections 7.4 and 7.5 should specify who is responsible for

tracking findings from critiques and audits, and verifying that
the findings are closed out.

d. Section 7.5 states that there will be periodic audits. The plan
should clearly state that there will be annual audits.

e. Section 7.6 should state that the shelf-life of protective
clothing and other degradable materials shall be tracked and
changed out on a regular basis. In addition, provisions for

calibration of the stack monitor and testing of the emergency
generator should be described.

Records

Section 8.1 should specify that records of incidents shall be
permanently retained with the licensee’s decommissioning records.

Format

a. The plan still does not have a list of effective pages that a
reader can use to verify his copy is complete and up-to-date (see

previous comment XII). A list of effective pages should be
provided.

b. Although Figures 2, 3, 4, and 5, and Appendix B have cover pages
that are numbered, the actual drawings are not numbered or
identified as part of the emergency plan. The drawings can be
removed from the plan without creating any gaps in the page
numbers. Every page of the plan, including the drawings, must be
identified with a page number and a revision number/date.
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We will continue our review of your application upon receipt of this

information. Please reply in duplicate, within 30 days, and refer to Contro)
Number 98538.

If you have any questions or require clarification on any of the information
stated above, you may contact us at (708) 829-9887.

Sincerely,

Original Signed By
John R. Madera, Chief
Nuclear Materials Licensing Branch

License No. 34-19089-01
Docket No. 030-16055
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