Advanced Medical Systems, Inc.

121 North Eagle Street « Geneva, Ohio 44041
(216)466-8005 FAX (216)466-8629

June 10, 1996

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

Lisle, Illinois 60532-4351

RE: Application for Withholding of Proprietary Information Pursuant to 10CFR 2.790
Dear Ms. Pederson:

Accompanying this application from Adyanced Medical Systems, Inc. (AMS) is a letter (dated
June 10, 1996) and a report entitled, "Building Recovery Project” (Report No. 94009/G-6125,
June 10, 1996). Pursuant to Title 10, Code of Federal Regulations, Section 2.790, AMS
( requests that Appendix B and Appendix C of the report be specifically exempted from public

disclosure because they contain commercial financial information regarding both AMS and a low-
level waste broker with whom AMS is undergoing contract negotiations.

Kindly call me at 216/466-8005 if you have any questions or if | can provide you with additional
information.

Sincerely,
N>/ G

DAVID CESAR
Vice President and Treasurer
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Appendix A - Task Descriptions for the Building Recovery Project

Task 1: Disposal of Sealed Sources and Bulk Cobalt
Purpose
There are approximately 55,000 curies of sealed sources and bulk*Co metal in the AMS inventory. Since
October of 1995, AMS has attempted 1o identify a domestic or foreign market for these sources. Although

in that they are not a necessary part of current operations. To reduce the liabilities associated with their
possession (e.g., increased emergency plan, decommissioning funding, surveillance, security and licensing
requirements), in light of the fact that a third-party transfer is unlikely, AMS pursued other solutions to
the inventory reduction problem.

After many conversations and levels of negotiation, it was determined that the relatively small volume but
high activity of the sealed source inventory could provide a cost-mitigating factor for conventional disposal.

Approach

For Task 1, the current inventory of unpackaged sealed sources and bulk cobalt, with the exception of
those sources in the hot cell stuck plug (see Task 7), will be stabilized with 2 disposal site stabilization
agent that has been approved by the State of South Carolina' This stabilization will be performed in the

with the assistance of CNSI. CNSI will be responsible for “receiving” the stabilized materials, disposition
of the sources in the transfer liner, overpacking the transfer liner, stabilization of sources in the liner,
transport of sources to Barnwell, and off-loading the disposal liner into & Class “C” trench for disposal.
AMS has assigned a project manager (R. Alan Duff, IEM) to coordinate the source loading/packaging.
The movement of sources from storage areas into shipping containers will be performed by qualified AMS
employees (S. Haddock and C. Reed). Project health physics and dose tracking will be preformed by the
AMS Radiation Safety Officer (R. Meschter). All CNSI shipments wili be inspected and released by the

"' Materials that are already packaged in AMS shipping casks (¢.g., the GE-500 and the “Blue” casks) will be
transported and disposed of “as is”.
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project manager prior to departure from the London Road facility. The radioactive tnaterials inventory
will be debited by the RSO. All documentation associated with this task will be maintained by the RSO.

CNSI will periodically forward invoices for services to AMS, who will forward a copy to the USNRC.
AMS will then request that the USNRC release sufficient decommissioning funds to honor the invoice.

Deliverable

Once the sources are accepted at the Barnwell site, a Certificate of Disposal will be returned to AMS. The
certificate will be maintained in the AMS record keeping system pursuant to RSP-004, “Radiation
Protection Records” .

Task 2: Disposal of Dry Sokid Waste

Purpose

In addition to the sealed sources and the bulk cobalt, there are approximately 2,500 cubic feet of dry solid
radioactive waste (containing approximately 25 curies of*Co at the London Road facility). Some of these
materials are located in the facility basement, and others are contained within the high level waste storage
area and the isotope shop warehouse. Likethemrcesmdmlkoobalt,mismaterialservesnopurpose
at AMS and, in fact, presents a number of operational disadvantages such as increased demands for
surveillance and accountability actions, increased potential for facility contamination, and increased
personnel exposures. Therefore, as part of the contract with CNSI, AMS has negotiated for disposal of
the dry solid waste at the Barnwell facility. However, successful execution of this contract is dependent
upon whether AMS is permitted to “tap” its resources currently held by the USNRC for decommissioning
funding.

Approach

A final inventory of the materials to be disposed of (e.g., type, form, packaging, activity) will be prepared
and forwarded to CNSI. Shortly before CNSI arrives at the London Road facility to effect the solid waste
shipment, the packaged materials will be staged. All materials will be packaged in the appropriate shipping
containers (Type A, Type B, or industrial packaging). Depending upon exposure rates, overpacks may
be used. AMS intends to dispose of the low-level radioactive waste at the Barnwell facility.

It remains a possibility that not all of the low-level waste materials at the London Road facility can be
properly characterized and/or packaged prior to CNSI's arrival on site. Therefore, some waste materials
may be left on site for storage until other wastes can be consolidated with them. These wastes will be
shipped for disposal at some future date.

Responsibilities
AMS has assigned a project manager to coordinate waste characterization, packaging and loading activities

will be packaged. Handling of the packaged waste between the AMS staging areas, the transport vehicle,
and the Barnwell facility will be performed by CNSI. Project health physics and dose tracking will be
preformed by the AMS Radiation Safety Officer (R. Meschter). All CNSI shipments will be inspected and
released by the project manager prior to departure from the London Road facility. The radioactive
materials inventory debited by the RSO shortly thereafter. All documentation associated with this task will
be maintained by the RSO.

CNSI wiil periodically forward invoices for services to AMS, who will forward a copy to the USNRC.
AMS will then request that the USNRC release sufficient decommissioning funds to honor the invoice.
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Deliverable

Once the materials are accepted at the Barnwell site, the Certificate of Disposal will be returnec 1o AMS.
There it will be maintained in the AMS record keeping system pursuant to RSP-004, “Radiation Protection
Records ™.

Task 3: Radiological Stabilization of Basement

Purpose

As a result of technically-indefensible legal action taken by the Northeast Ohio Regional Sewer District
(NEORSD), the AMS facility on London Road does not have a direct connection between the building and
the regional sewer system for the discharge of sanitav waste, rain water from the building's roof drains
Or storm water that surrounds the building. Even after completion of an extensive sewer remediation
project that involved installation of a new foundation drainage system and a new manhole, the free-flow
of water away from the building is still not possible for a variety of legal and regulatory reasons. As of
the date of this proposal, AMS is bound by court order and USNRC license requirements to pump water
from the foundation drains into hold-up tanks, sample the tanks for the presence of radioactivity, notify the
NEORSD of pending discharge of each tank, and await the results of a NEORSD confirmatory sampling
effort prior to discharge. As a result, a major portion of the daily activities performed by the AMS staff
at the London Road facility involves water management.

As of the date of this letter, over 180,000 gallons of water have been pumped, sampled and discharged
from the remediated foundation drainage system. To date, no detectabie “Co has been identified.
Furthermore, in an April 12, 1996 letter from Robert Meschter (AMS) to John Madera (USNRC Region
), AMS&monsuaedthmmcwilsuponwbichmeIAndonRoadbuildingwasoomuwedhxvethesm
radiological character now as they did before the 1995 flood. Therefore, baring a failure in the function
of the remediated foundation drainage system, the probability of contaminated water inadvertently entering
the regional sewer system is remote, at best.

Because of the delay associated with discharge of each tank (e.g., typically five days), coupled with the
increased precipitation AMS has experienced during the spring and early summer months, temporary
limitations in tank storage capacity can occur. If a spring or summer storm should occur such that the tank
Or pumping capacity is exceeded, AMS has one of two options: (1) it must discharge the pumped water
directly into the street without sampling and in violation of the court order, or (2) it must cease pumping
the water out of the manhole. If pumping ceases, (e.g., if the foundation drainage system is rendered non-
functional), the storm water that accumulates around the building will enter the building basement, come
incomnawimthecomcmsofchHUTRoommdmemredwmc. and become contaminated. This
water cannot be discharged until the radioactivity is removed.

The financial and radiological impacts associated with foundation drain failure or impaired tank capacity
would be similar to those suffered during the financially-devastating flooa event of 1995. This occurrence
forced AMS to implement an expensive water treatment and sewer remediation program, costing in excess
of $1M, only 1o be forced 1o store the treated water on site’ It also drained the corporation of almost all

of its cash reserves, rendering it unable to bear the cost of another water clean-up project if such an everit
should be required. Thus it is imperative that the basement of the London Road facility be converted into
a radiologically benign environment such that potential water incursion will result in negligible regulatory
or financial harm

 As of the date of this repont, the treated water from the 1995 project continues to be stored in the AMS warehouse
n collapsible storage tanks,
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Approach

A proposal from Pentek, Inc. (Coraopolis, Pennsylvania) has been received wherein a dustiess
decontamination methodology for the concrete floors and walls of the AMS basement will be used. Pentek
will provide a decontamination crew of trained operators, and all equipment and accessories for
decontamination of approximately 3,500 squve ‘set of concrete surface. (The scabbling depth is
anticipated to be less than 1/8-inch, however _a.~gements for additional effort at “hot spots™ and slab
anomalies has been included in the contract.) The rele.se criteria for the basement will be: 1,000 dpm/100

Immediately after mcbascnwmhasbeendeconumimwdamchHUTRoomhasbecnmbiﬁud. a final
status survey, pursuant to the methodologies described in NUREG/CR-5849, “Manual for Conducting
Radiological Surveys in Support of License Termination” will be performed and documented. A copy of
the survey report will be provided to the USNRC.

" The WHUT room, located directly beneath the Hot Cell, collected waste from the hot cell via a floor drain. It was
designed to hold liquid wastes generated 1 the hot cell and in the isotope area. It contains a 100-gallon tank for waste
water from a cell sink and floor drain: a 500-gallon tank for overflow from the smaller tank and liquid waste from
the showers, sinks and drains in the laboratory, and a two-column ion exchange system. The surfaces of the WHUT
Room are unpainted poured concrete. Asmnndikcislocacduusemnnecwprcvmuxmignuonothuidsto
other areasofmcbascmuinthccvuxofamm. Thcvmouspipcsandconduiuhuorigmuypcmtmedunwaﬂs
have been removed and sealed with lead rope, lead wool, concrete and silicone. No light or power exists in the room,
and there 1s no floor drain,

" Integrated Environmental Managerent Report No. 94009/G-3104, “Evaluation of the WHUT Room Source
Term”, June 16, 1995.

" U. S. Nuclear Regulatory Commission, Regulatory Guide 1.86.
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Responsibilities
AMS will obtain the engineering design for the WHUT Room stabilization from a registered Professional

the RSO.

Deliverable

At the completion of this task, the final status survey report will be generated. A copy of the survey will

be forwarded to the USNRC, along with a request for performance of a confirmatory survey and reiease
of the basement for unrestricted use.

Task 4: Hydrological Stabilization of Basement
Purpose
After the 1995 basement flood, questions were raised in regard (o the structural integrity of the building.
In subsequent inspections by the USNRC and a registered Professional Engineer under contract to AMS,
it was determined that there was no apparent damage to the building or its ability to contain its inventory
of licensed radioactive materials. However, there is no guarantee that a future flood event will have a
similar outcome.

Task 3 (above) of the Building Recovery Project is to stabilize the radiological conditions in the basement
of the AMS facility such that the radiological impact of water into the basement is minimized or eliminated.
Task 4 then will ensure that the probability for water incursion is minimized.

abandoned drain tile located in the vicinity of the source garden, and a proposal for periodic confirmatory
measurements during an interim period of mutually-agreeable duration.

Since the regional sewer system is a combined sanitary/storm system, it is possible, even after the new
connection has been made, that a major storm could cause basement flooding. Should this unlikely event
occur, the radiological impacts will be minimal because the basement of the building will have been
released for unrestricted use (see Task 3).

Responsibilities

The request to free-release foundation drainage water will be prepared by AMS. Once the amended license
has been received, AMS and its legal counsel will pursue the legal authority to free release this water.

Deliverable

A request to permit free-release of foundation drainage water, along with all supporting documentation,
will be submitted to the USNRC. A copy of the court order to permiiting free-release of the water will
be submitted to the USNRC. Confirmatory sampling results from the discharge system will be made
available at the AMS facility for review by the USNRC during future inspections.
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Task 6: Modify Conceptual Decommissioning Plan and Decommissioning Funding Plan
Purpose
As part of the license renewal process, and pursuant to 10 CFR 30.36, AMS must provide the USNRC
with a decommissioning funding plan. The current basis for the funding plan is the Conceptual
Decommissioning Plan for the London Road Facility (Revision 0) which was submitted to the USNRC on
October 20, 1995. On March 20, 1996, AMS received comments on the Fian from the USNRC, responses

to which were returned on April 12, 1996. To date, the USNRC has taken no additional action on this
Plan.

The approach and cost estimate contained within Revision 0 of the Plan were designed to accommodate
on-going possession of up to 93,100 curies 0f*Co in a building with a variety of radiologically-restricted
areas and potentially-significant dispersible activity. Once the Building Recovery Project is complete, the
abbreviated quantity of items to be decommissioned will demand lesser funds for eventual
decommissioning. Therefore, a revision to the Plan will be required.

Because the USNRC has not yet made a decision as to the appropriate decommissioning methodology for
the London Road Facility (e.g., DECON vs SAFSTOR), all applicable technologies will be evaluated in
Revision 1 of the Plan. The goal will be to optimize cost, waste generated for eventual disposal, and the

Once the USNRC has approved the Conceptual Decommissioning Plan, AMS will submit a revised
Decommissioning Funding Plan wherein new decommissioning financial assurance instruments will be
included. If, as anticipated, the net value of the current letter of credit is reduced, a new letter of credit

will be submitted.

Approach

The key components of Revision 0 of the Conceptual Decommissioning Plan are the description of items
to be decommissioned, the methodology by which decommissioning will be implemented at the time of
license termination, and the decommissioning cost estimate. For the revised Plan, the only items remaining
to be decommissioned after the Building Recovery Project is complete will be the Hot Cell, the stabilized
WHUT Room, the Hot Cell ventilation system, a small section of abandoned drain tiles, and the abandoned
lateral connection from the building to the regional sewer system. Thus, the “items to be decommissioned”
section of the Plan will be modified accordingly in Revision 1.

Although an ALARA analysis will be presented for both the DECON and SAFSTOR deconimissioning
alternatives, AMS anticipates that the preferred decommissioning alternative in Revision 1 will remain
SAFSTOR, since this alternative clearly satisfies the requirements for protecting the public while
minimizing initial commitments of time, labor, money, occupational radiation exposure, and waste
disposal.'* Modifications to the facility would be limited to those which ensure the security of the building
against intruders, and ensure containment of the licensed inventory. Finally, a revised cost estimate for
the preferred alternative, presented in the same format as Appendix F of USNRC Regulatory Guide 366,
“Standard Format and Content of Financial Assurance Mechanisms Required for Decommissioning Under
10 CFR Parts 30, 40, 70 and 72" (June, 1990), will be prepared.

16

As a result of radioactive decay of this material, reductions in personnel exposure and simplifications in the
complexity of operations will be achieved by defernng major decontamination efforts for 50 years. Also, because
much of the resiGual radioactivity present in the facility will have decayed to background levels after the storage
penod, the volume of material that must be packaged for disposal, if any, will be significantly reduced.
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Responsibilities

Revision 1 of the Conceptual Decommissioning Plan for the London Road Facility will be prepared by
AMS and forwarded to the USNRC for review/comment. Once approved, the Plan will be funded by the
corporation to the level of the decommissioning cost estimate shown therein.

Deliverable

AMS will submit to the USNRC Revision 1 of the Conceptual Decommissioning Plan for the London Road
Facility, and a Decommissioning Funding Plan that contains a new letter of credit. The scheduled delivery
date of these items is subject to timely USNRC approvals, but is anticipated withir. six (6) months after
authorization to proceed on the Building Recovery Project is given.

Task 6: Free-release Remainder of Building

Purpose

Because only sealed sources will be handled at the AMS facility after the Building Recovery Project is
complete, it is in the best interest of AMS to release the remainder of the building, with the exception of
the Hot Cell and the WHUT Room, for unrestricted use. This action will reduce the cost of on-going
surveillance and will ensure that personnel are not unnecessarily exposed to radioactive materials.
Furthermore, full-facility decontamination will reduce/eliminate the potential for re-contamination of the
basement and will permit the corporation to pursue other (non-radiological) uses for the building.

Approach

Prior to the start of work, a plan of action will be developed. This will begin with performing an initial
“scoping” survey, using wide area detectors, for the purpose prioritizing activities and securing the
necessary supplies and resources. It is likely that work will proceed from “least contaminated” to “most
contaminated” areas of the facility. However, throughout the project, close attention will be paid to waste
minimization since all waste generated during this task must be packaged for eventua! off-site shipment.

Immediately after the remainder of the building has been decontaminated, a final status survey, pursuant
to the methodologies described in NUREG/CR-5849, “Manual for Conducting Radiological Surveys in
Support of License Termination™ will be performed and documented. A copy of the survey report will be
provided to the USNRC, aloig with a request to release the building for unrestricted use.

Responsibilities

Project management, surveys, decontamination, and waste packaging will be performed by AMS
personnel. The final status survey of the building will also be performed by AMS personnel. Project
health physics and dose tracking will be preformed by the AMS Radiation Safety Officer (R. Meschter).
All documentation associated with this task will be maintained by the RSO.

Deliverable

At the compietion of this task, the final status survey report will be forwarded to the USNRC, along with
a request for performance of a confirmatory survey and release of the building, with the exception of the
WHUT Room, Hot Cell and ventilation system, for unrestricted use.

Task 7: Request Exemption from Physical Inventory Requirements
Purpose
Approximately 3,000 curies of*Co in the form of doubly-encapsulated sealed sources are currently located
in a storage well in the Hot Cell. Because the well plug has become lodged in the well, these sources
cannot be removed and included in the inventory reduction efforts (Task 1) without incurring significant
damage to the Hot Cell's capabilities. Since the integrity of the Hot Cell is necessary to support on-going
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licensed operations, e Building Recovery Project does not include removal of the “stuck plug” and
extracton of the sources contained therein "’

Provision 14(c) of USNRC license No. 34-19089-01 states that “A physical inventory of il radioactive
material possessed under this license will be conducted on or before June 1, 1993, Thereafter, a physical
inventory of all radioactive material possessed under this license will be completed within 60 months of
the previous physical inventory”.  Since the physical inventory of the remaining sealed cannot be
performed until the stuck plug is removed, AMS will submit an amendment application requesting deferral
of the physical inventory requirement for these sources until after plug removal. Supporting information
for this amendment will be a copy of the inventory log showing the disposition of all sealed sources
between June 10, 1996 and the end of the Building Recovery Project, that were at the London Rcad
facility, the number and location of sealed sources that remain at the London Road facility after the
Building Recovery Project is complete, and documentation to show that additional sources do not exist in
any other location of the building. This information will show that all sealed source (e.g., those that can
be physically inventoried and those that are sealed within the stuck plug of the Hot Cell) are “accounted
for™ and under the control of the AMS Radiation Safety Officer,

Approach

Immediately after Tasks 1 through 4 of the Puilding Recovery Project are complete, AMS will submit an
application to amend Provision 14(c) of License No. 34-19089-01 requesting an exemption from
performing a physical inventory of the sources in the stuck plug until the piug is remcved. Included in the
application will be an accounting of the sealed source status for the year prior to the application, a summary
of surveillance information confirming that “unaccounted for” sources do not exist at the facility, and a
commitment to complete the pliysical inventory once the stuck plug is removed.

Responsibilities
The amendment application will be submitted by the AMS Radiation Safety Officer.

Deliverable

An application to amend License No. 34-19089-01, along with supporting documentation, will be
forwarded to the USNRC.

Task 8: Request Exemption from Emergency Plan Requirements
Purpose
Tide 10, Code of Federal Regulations, Section 30.32(i) requires submittal of an “Emergency Plan for
Responding to a Release” if the possession limit at the licensee's facility exceeds 5,000 curies of°Co. As
part of its license renewal efforts, an emergency plan was in fact, submitted by AMS to the USNRC for
review and comment. On June 7, 1995, after initial USNRC review of the plan, a letter of deficiency was
issued and additional information was requested. Because the magnitude of d-ficiencies was significant,
a revised Plan was submitted on September 22, 1995. This revision was consistent with the guidance
contained in USNRC Regulatory Guide 3.67 (1992), “Standard Format and Content for Emergency Plans
for Fuel Cycle and Materials Facilities”. On February 28, 1996, the USNRC mailed comments on
Revision 0 of the Emergency Plan. The AMS response to those comments was forwarded on March 22,
1996. To date, the USNRC has taken no additional action on this issue.

" Thus task will eventually be completed. Therefore, it will be included in the long range strategic plan for the
factlity, submittal of which is aodressed in Task 11 of the Project.
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Included in the March 22, 1996 submittal were the AMS responses 0 comments received irom the Ohio
Environmental Protection Agency, the Ohio Emergency Management Agency, the Cuyahoga Emergency
Management Assistance Center, the Ohio Department of Health, and the City of Cleveland Division of
Fire. These agencies were listed in the AMS emergency plan as “first responders”™. However, many of
these agencies were “less than cooperative” in providing a written commitment to respond and a listing of
services they would/could provide to AMS in the event of an emergency.

Task 10 of the building Recovery Project is for AMS to submit an amendment application to reduce the
maximum inventory to 10,000 caries. This limit will be sufficient for the sources contained within the
stuck plug of the Hot Cell, and the sources that wiil be brought to the facility for calibration, loading and
shipping to purchasers of teletherapy units. Without exception, the 10.000 curies will be comprised of only
non-dispersible materials. Theefore, an exemption from the emergency planning requirement of 10 CFR
30.32 will be solicited after Task i0 is complete,

Approach

Even after completion of the Building Recovery Project, the AMS license limit will exceed the 5,000 curie
exemption for submission of an emergency plan. Howcver, as permitted in 10 CFR 30.32(i), AMS will
submit an evaluation showing that the maximum dose to a person offsite in the event of an emergency will
not exceed one (1) rem effective dose equivalent based upon the fact that the radioactive material inventory
isno:subjectwreleasedurimanawidembecauscofhsphysicalformandthcwayinwhichitis
packaged. The evaluation will contain sufficient hypothetical dose estimates to support the AMS position.

Responsibilities

The application for e: .+ ; jon from emergency plan requirements will be prepared by the AMS Radiation

Deliverable

An application for exemption from emergency pla.. requirements, including an evaluation of the maximum
dose o a person offsite in the event of an emergency, will be submitted to the USNRC.

Task 9: Request Extension of Safe Storage Period for WHUT Room
Purpose
In an October 20, 1988 letter from A. B. Davis (USNRC) to Dr. Seymour S. Stein (AMS), the UUSNRC
concurred with AMS's February 8, 1988 and July 6, 1988 request to 4elay decontamination of the WHUT
Room until personnel exposure rates are reduced significantly, stating that “isolation can be carried out
safely with some benefit in the reduction in occupational exposure and waste requiring disposal” (see page
I of the October 20, 1988 letter). AMS continues to maintain that effectve decontamination of the WHUT
Room will result in significant but unnecessary personnel exposures. Therefore, an extension of the safe
storage period for the WHUT Room for an additional license term (e.g., five years) will be requested.

Approach

AMS will perform an ALAR,. analyeis comparing two WHUT Room decontamination options. Option
(1) will be immediate de./:2.nination and option (2) will be delayed decontamination The analysis will
emphasize short- and lo* 3-term personne) exposures, waste volume considerations, and cost.

Responsibilities

The ALARA analysis will be performe4 by AMS. The report of findings, attached to a request to extend
the safe storage period for the term of the license, will be submitted to the USNRC by the AMS Radiation
Safety Officer.
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Deliverable

The request to extend the WHUT Room safe storage period for an additionai license term will be submitted
to the USNRC. Included will be a det»iled description of radiological conditions in the WHUT Room and
the findings from the ALARA analysis, and a commitment o re-visit this issue during subsequent license
renewals.

Task 10: Request Reduction in License Limit

Purpose

At the completion of the Building Recovery Project, approximately 3,000 curies of residual radioactivity
will remain." In addition, and as part of its routine operations, AMS may also bring up to 6,000 curies
in the form of sealed sources to the facilit for calibration, loading and shipping w purchasers of
teletherapy units. So that the scope of License No. 34-19089 reflects actual site activities and conditions
for the purpose of reducing regulatory liabilities, AMS will seek an amendment to License No. 34-19089-
01 to reduce the maximum possession limit.

Approach

Pursuant © 10 CPR 30.32, AMS will submit an application to amend License No. 34-19089-01 to permit
4 maximum possession limit of 10,000 curies of “Co in the form of sealed sources and residual
contamination in the Hot Cell, ventilation system and WHUT Room. Included will be a description of the
inteuded use of the materials, and a copy of the AMS Radiation Proteztion Program Plan.

Responsibilities
mcamendmemapplicaljonwillbembmmodbym AMS Radiation Safety Officer.

Deliverable
An application 10 o -+ ' the maximurn license inventory to 10,000 curies of*Co, along with all supporting
documentation and amendment fees, ‘will be submitted to the USNRC.

Task 11: Submit Long-Range Strategic Pian

Purpose

After completion of the Building Recovery Project, limited personnel and financial resources will still
render it impossible for AMS to complete the remaining activities in the “Strategic Plan for the London
Poad Facility” in a single Campaign. Therefore, to avoid unnecessary and negative finasicial impacts on
the company, yet ensure steady and well-managed progress toward completion, the remaining activities
will be prioritized based upon an activity's ability to improve the implementability of other activities,
AMS's ability o fund the activity in the near-, intermediate- and long-term, and on the cost/benefit
associated with the activity's timely completion. In general, high priority items will be scheduled for
completion within one year afier the Building Recovery Project, intermediate priority items within one to
three years, and lower priority items within three to five years.

Approach

To ensure steady progress toward completing the outstanding activities, a revision to the “Strategic Plan
for the London Road Facility” will be prepared. As with the previous revisions, this document will contain
AMS’s commitment to and schedule for compieting such remaining items as the physical inventory of
sealed sources, WHUT Room decontamination, disposition 0. reated water in the collapsible storage tanks,
audi/assessment of the Radiation Protection Program, upgrade of Standard Operating Procedures,

"™ With the - - _eption of the contents of the WHUT P m and surface contamination 1 the Hot Cell and its ventilation
system, the physical form of these materials will be Guubly-encapsulated sealed sources
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housekeeping Improvements, community relations, reconnection of sewer system to London Road
Interceptor, and any other items that may be identified by AMS or the USNRC,

Revision 0 of the Strategic Plan for the London Road Facility” was submitted (o the USNRC on October
1, 1995. Included in Revision 0 was a commitment to provide Quarterly updates on AMS's progress
toward meeting its goals. The last Quarterly report, Revision 3 of the Plan, was submitted 1o the USNRC
on April 8, 1996. Therefore, Revision 4 of the Plan, due for submittal on July 15, 1996, will address.
primarily, activities performed during the Building Recovery Project. Revision 5 of the Plan, due for
submittal on October 15, 1996, will show the status of the Building Recovery Project, but will also address
the long-range plans for the facility,

Responsibilities

Revisions 4 and § of the St .« Plan for the London Road Facility will be prepared by the AMS
Radiation Safety Officer.

Deliverable

Revisions 4 and 5 of the Strategic Plan for the London Road Facility will be submitted 1o the USNRC
pursuant to the Revision 0 schedule (e.g., July 15, 1996 and October 15, 1996, respectively).

Task 12: Perform Routine Operations and Meet Regulatory Commitments
Purpose

Approach

A task list for the Building Recovery Project, which includes the task description, responsible party(ies),
due date, and current status, was developed on May 10, 1996. Included in the task list are specific
regulatory commitments such as Radiation Safety Committee meetings, routine surveillance activities, and
responses to USNRC requests for information (e.g., the Shewmaker inspection report, the December 6,
1995 Demand for Information Letter). The task list is undated on a daily basis.
Responsibilities

Commitmert tracking throughout the Building Recovery Project will be performed by the AMS Radiation
Safety Officer. Activities will be performed by specified individuals as shown on the task list for the
Building Recovery Project.

Deliverable

None. However, the USNRC may wish to review the task list as part of its routine inspections of the AMS
facility



' Advanced Medical Systems, Inc.

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

June 11, 1996

Geoffrey C. Wright

Acting Deputy Director

Division of Nuclear Material Safety
U. S. Nuclear Regulatory Commission
801 Warrenville Road

Lisle, Illinois 60532-4351

Re: Radiation Safety Procedures for USNRC License No. 34-19089
Dear Mr. Wright:

Advanced Medical Systems, Inc. (AMS) is in receipt of your letter dated May 31, 1996
wherein additional information on AMS Radiation Safety Procedure No. RSP-019,
“Assessment of Radioactivity in Water Samples” was sclicited. The purpose of this letter is
to respond to that request.

As you will recall, the February 8, 1996 versions of RSP-018, “Operation of the Gamma
Spectroraeter” and RSP-019 were forwarded to Mr. Kevin G. Null in my letter dated February
13, 1996. However, subsequent to that submission, and after telephone conversations with
you and others at Region III, AMS revised both procedures significantly. The March 11,
1996 versicns were then approved by the AMS Radiation Safety Committee, and implemented
shortly thereafter.

Enclosed are copies of the most recent versions of these two procedures, which address the
issues raised in your May 31, 1996 letter. If additional information is required, please call
me at (216) 692-3270.

Sincerely /%
/ » Y%
Robert Meschter, R.S.O.

oe: D. Cesar (w/o attach.)
D. Miller, £sq. - Stavole & Miller
C. D. Berger, C_H.F. - IEM (w/o atach.) 2
M. Weber - USNRC Region 111

1
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RADIATION SAFETY PROCEDURE

Minor Change No. RSP-018
Number: OPERATION OF THE GAMMA SPECTRCMETER Rev. No. 000
By: Date: 06/11/96
Date: / / Page: 2 of 20
1 PURPOSE

The purpose of this procedure is to provide instruction on the operation of the sodium-iodide-
based gamma spectroscopy system at Advanced Medical Systems, inc. (AMS).

2 SCOPE

This procedure appiies to the routine operation of the agamma spectroscopy system in use at the
London Road facility. Analysis of other than water or soil samples are exempt from the
requirements of this RSP,

3 REFERENCES

3.1  U. S. Nuclear Regulatory Commission License No. 34-19089-01 (as amended).
3.2 U. S. Nuclear Regulatory Commission Regulatory Guide 4.15, "Quality Assurance for

Radiological Monitoring Programs (Normal Operations) - Effluent Streams and the
Environment”.

3.3  American Society of Mechanical Engineers, ASME NQA-1, "Quality Assurance Program
Requirements for Nuclear Facilities”

3.4  U.S. Nuclear Regulatory Commission, NUREG-1 507, “Minimurn Detectable concentrations
with Typicai Radiation Survey Instruments for Various Contarninants and Field Conditions -
Draft Report for Comment”, August, 1995,

- DEFINITIONS

The definition of terms used in this RSP that may not be commonly understood shall be included
in RSP-002, “Definitions”.

5 PROCEDURE
5.1 Determine Energy Response and Regions of Interest

5.1.1 Energy response and regions of interest shall be determined daily, immediately prior to
acquisition of background data.

5.1.2 Place a *Co calibration source over the detector. .

5.1.3 Adjust amplifier gain and/or high voltage so that the two pumary photopeaks fall in
channels 155 (1.17 MeV peak) and 176 (1.33 MeV)
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5.1.4 Acquire data until approximate!y 4,000 counts appear in Channel 776, then stop data
acquisition.

5.1.5 Determine the regions of interest.

5.1.5.1 Place the left cursor to the left of channel 155 at the location where the
peak tail intersects the continvum.

$.1.6.2 Place the right cursor to the right of channel 176 at the location where
the peak tail intersects the continuum.

5.1.6 Record the left and right channel numbers on Attachment 1
5.2  Detern: nation of Water Background

5.2.1 Background count rates in the regions of interest should be determined at least once
per work week, at the end of a shift.

5.2.2 Place a Marinelli Beaker containing deionized water over the detector.
5.2.3 Acquire data for a minimum of 28,800 seconds (eight hours).
5.2.4 Determine the number of counts in the Region {from Attachment 1).
5.2.5 Record the counts in the Region on Attachment 2
5.2.6 Determine R, as shown on Attachment 2.

5.3  Determination of Soil Background

5.3.1 Background count rates in the regions of interest should be determined at least once
per work week, at the end of a shift.

5.3.2 Place a Marinelli Beaker containing dry, cobalt-free soil collerted from the AMS property
over the detector.

o
w
w

Acquire data tor a mimimum of 28,800 seconds (eight hours).
5.3.4 Determine the number of counts in the Region (from Attachment 1)
5.3.5 Record the counts in the Region on Attachment 3

3.6 Determine R; as shuwn on Attachment 3.

ot
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5.4

5.5

5.6

Determination of Filter Background

5.4.1 Background count rates in the regions of interest should be determined at least once
per work week, at the end of a shift.

5.4.2 Place the filter stand and an unused 9C-mm diameter filter over the detector.

5.4.3 Acquire data for a minimum of 28,800 seconds (eight hours).

5.4.4 Determine the number of counts in the Region (from Attachment 1).

5.4.5 Record the counts in the Region on Attachment 4

5.4.6 Determine R, as shown on Attachment 4.

Determine Efficiency for Water

5.5.1 Detection efficiency for water should be determined daily, at the start of each shift.
5.5.2 Place the water-equivalent calibration source (Source No. A3082) over the detector.
5.5.3 Perform decay correction on source activity by:

- OBH3 « f (@ays since March 1. 1995)
1923 82
Am’ (nCi) = 526 3 ¢

5.5.4 Record corrected activity on Attachment 5 (item A).

5.5.5 Acquire data for 600 seconds.

5.5.6 Determine the number of counts in the Region (from Attachment 1).
5.5.7 Record counts on Aitachment 5.

5.5.8 Determine ¢

water

Determine Efficiencv for Soil
5.6.1 Detection efficiencies for soil should be determined daily, at the start o1 each shift.

5.6.2 Place the soil-equivalent calibration source (Source No. A3083) over the detector
-

5.6.3 Perform decay correction on source activity by:

D863 ¢ 1 (Bays smce March 1 1805)

LR P
A rogey (NCi) » 587 6 @ )
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5.6.4 Record corrected activity on Attachment 6 (Item A).
5.6.5 Acquire data for 600 seconds.
5.6.6 Determine the number of counts in the Region (from Attachment 1).
5.€.7 Record counts on Attachment 6.
5.6.8 Determine €,
5.7  Determine Efficiency for Filter
5.7.1 Detection efficiencies for filters snould be determined daily, at the start of each shift.
5.7.2 Place the disk calibration source (Source No. IPL-495-51) over the detector.
5.7.3 Perform decay correction on source activity by:
0881 = / (ays since June | 1988)
Apasy (NC) = 13 .4 @ 12302
5.7.4 Record corrected activity on Attachment 7 (Item A).
5.7.5 Acquiie data for 600 seconds.
5.7.6 Determine the number of counts in the Region (from Attachment 1).
5.7.7 Record counts on Attachment 7.
5.7.€ Determine €,
5.8 Data Acquisition and Analysis

5.8.1

5.8.2

Collect a fyll Marinell: beaker of sample.

Label the sample by S-xxxxxx-yy or W-xxxxxx-yy, where S = Soil, W = Water,
xxxxxx = tocay's date (e.g., 030195 for March 1, 1995), and yy = a unique
sequential identifier that repeats at the start of each day (e.g., 01, 02, etc.).

Seal the sample container

.
If the sample is a soil sample, determine the sample mass in grams.

584.1 Weigh the empty Marinelli beaker (E)
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5.8.5

£.8.6

5.8.7

5.8.8

5.8.9

5.8.10

6.8.11

5.8.12

5.8.13

5.84.2 Weigh the full Marinelli beaker (F)
5.8.4.3 Calculate the sample mass by F minus E

If the sample is a water sample (filtered or unfiltered), the volur..e is assumed to be
"one liter"”

Confirm that the outside of the sample container (if the sample is soil or water) is free
of contamination by smearing the outside of the container and ensuring that the smear
count is less than "2x background”. (If contaminated, place the container in a thin-
walled plastic bag prior to placement on the detector.)

As necessary, filter the water sample through a 0.45 micrometer filter pursuant to RSP-
019.

Place the sample or iilter over the detector

Acquire data for a minimum of 14,400 seconds (four hours) for water samples or filters
and 7,200 seconds (two hours) for soil samples.

Determine the number of counts in the Region (from Attachment 1).

Record counts on Attachment 8 if the sample is water, Attachment 9 if the
sample is soil, or Attachment 10 if the sample is a filter.

Determine R using the most recent value of R, from Attachment 2 (for water),
3 (for soil) or 4 (for filters), and record on Attachment 8, 9 or 10, as applicable.

Determine the Concentration and record on Attachment 8, 9 or 10, as
applicable.

Note: Both negative and positive results should be recorded.

5.8.14

Determine the Minimum Detectable Activity and record on Attachment 8, 9 or
10, as applicable.

Note: The Minimum Detectable Activity that will assure a 0.05 probability of

a Type

where

Il error is determined by solving the following equation:
485 AT¥| & ~17-7¢
3+ (466 yBg * tg)
MDA © o e e 3
ALE x 0027

B water

MDA = the minimum detectable activity (pCi/l), B, = the background

count rate, t, = sample count time, E_,, = the detector efficiency for “'Co

/\(Scc) wre] G- 3¢
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using a one-liter Marinelli beaker, and 0.037 is a conversion factor used to
convert the results of the calculation into units of “pCi per liter”.

5.8.15 Remove and archive the sample.

5.8.16 Confirm that the detector canning is free of contamination by smearing the
outside of the canning and ensuring that the smear count is less than "2x
background"”.

5.9  Confirmatory Analysis for Water or Soil
5.9.1 Ensure the lid of the Marinelli beaker is securely closed.
Note: Filtered water samples cannot be forwarded for confirmatory analysis.

6.8.2 Log the sampie number and other pertinent information onto a Chain of Custody form
(Attachmer* 11),

5.9.2.1 The analysis to be requested for water samples is "gamma spectroscopy
for Cobalt-60, with a nominal LLD of no greater than 35 pCi/l"

59.2.2 The analysis to be requested for soil samples is "gamma spectroscopy
for Cobalt-60, with a nominal LLD of no greater than 5 pCi/g"

5.9.3 Forward the sample and the Chain of Custody form to a pre-seiected analytical
laboratory by overnight mail carrier (Federal Express or equivalent)

5.8.4 Maintain a copy of the Chair, of Custody form and the airbill as the chain of custody
record,

5.9.5 When results for water samples are received, record them on Attachment 8 and retain
the Certificates of Analysis.

5.9.6 When the results for soil samples are received, record them on Attachment 9 and retain
the Certificates of Analysis.

9.9.7 When the results for filtered water (if applicable) are received, record them on
Attachment 10 and retain the Certificates of Analysis

6 EXEMPTION PROVISIONS

Vanances and exceptions to the requirements of this procedure shall be permitted pursuant to the
written authorization of the RSO and the Radiation Safety Committee.
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7 DOCUMENTATION

Records shall be maintained pursuant to RSP-00* "Radiation Pretection Records”

8 ATTACHMENTS

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

8.11

Attachment 1 - Daily Energy Response and Regions of Interest
Attachment 2 - Daily Water Background Data

Attachment 3 - Daily Soil Background Data

Attachment 4 - Daily Filter Background Data

Attachment 5 - Efficiency Determination for Water Samples
Attachment 6 - Efficiency Determination for Soil Samples
Attachment 7 - Efficiency Determination for Filters
Attachment 8 - Analysis of Water Samples

Attachment 9 - Analysis of Soil Samples

Attachment 10 - Analysis of Filters

Attachment 11 - Chain of Custody Form
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TS S SRLRAs A VAV ML DYDIEIVID, INC.

ANALYSIS REQUEST AND
CHAIN OF CUSTODY RECORD

Reference No.

Page 1 of

{ . .
'} Chent Name

{7) Samples Shipment Date {5} Bill to:

-
|

| (2} Sample Team Leader

(8} Lab Destination

i 13) Task No

{S) Lab Contact

i

| (4) Prgject Manager

{12} Technical Contact/Phone {10) Report to:

 D—

{6} Purchase Drder No

{13) Carrier/Waybill No.

11) Required Report Date

ONE CONTAINER PER LINE

(14) Sample Number (15} Sample (16) Date/Time Collected (17) Container Type (18) Sample Volume (18) Preservative (20} Requested Testing Program
Description/Type

3 Special Instructions
24) Possible Hazard Ientification {25) Sample Disposal
Non hazard O Flammahie O Skin Irritant O Poison B O Unknewn O Return to Client 0. Disposal by Lab O Archive months

tnaround Time Reguired Normal O Rush O 2710Clevet: 1O WO il O Project Specific
”
'8 Relinquished by- {signature, date, time) Received by: (signature, date, time)
Relinquished by (signature, date, time) Received by: (signature, date, time)

(See Reverse for Instructions)




b INSTRUCTIONS FOR COMPLETING THIS FORM
1. Chent Name: Record the name of the client (AMS)
2. Ssmple Team Leader: List the name of the team taking these samples.
3. Task No.: Indicate the AMS task number, if applicable .
4. Project Manager Record the project manager's name.

6. Purchase Order No.: Non-AMS personnel should use this space to record the purchase order number authorizing the analysis of these
samples. AMS and AMS subcontractors should leave this space blank if a project number has been given for billing.

7. Samples Shipment Date: Indicate the date these samples are shipped to the laboratory.

8 Lab Mm Indicate the laboratory designated for sample shipment. Do not list more than one lab on this form. Be certain before
sending samples that the laboratory you are designating is aware of the shipment and is capable of accepting these sample types and has
available capacity.

9. Lab Contact: Give the name of the laboratory contact (typically the lab's project manager).
10. Report to: Give the name, address and phone number of the person to receive the data report for these samples,

11. Required Report Date: Record the date which you and the laboratory contact have determined the results will be reported (include verbal
or fina! report as eppropriate).

12. Technical Contact/Phone: Indicate the name of the person to be contacted in case of any questions regarding these samples and the
phorie number where the contact -nay be reached *the day the samples arrive in the laboratory.

13. Carrier/Waybill Number: If you are sending the samples by a commercial ca-rier such as Airborne or Federal Express, record the courier
company name and the waybill or airbill number under which these samples will be shipped (Example - Fed-Ex/#513631 771).

14. Sample Number: List the complete, umique identification number of each sample. These numbers must correspond with the identification
numbers on the sample containers and the field sample collection document(s).

15. Sample Description/Type: Provide a short physical description of the sample and the sample type such as soil, sediment, sludge, water,
wipe, air, concentrated waste or bulk.

16. Date/Time Collected: Record date and exact time each sample was - :cted. Use a 24-hour clock: il.e., 1645 not 4:45 p.m.

17. Container Type: Indicate the volume, color and type of the sample container used (Example - 1 gallon amber glass, 1 liter clear plastic,
40 milliliter clear glass).

18. Sample Volume: Estimate the amount of sample in the container. For air samples, indicate the volume of air sampled.

19. Preservative: Indicate what type of preservative, if any, has been used for the samples (Example - ice to 4°C nitric acid, hydrochloric
acid).

20. Requested Testing Program: List the analyses to be performed on each sample mmmmmmw
23. Special Instructions Use this space 10 record any special instructions to the lab regarding the processing of these samples
24 Possible Hazard Identification Indicate all hazard classes associated with the sample(s)

25 Sample Disposal Indicate how the samples should be disposed of following analysis. The lab may charge for packing, additional
archiving and disposal

26 Turnaround Time Required Check “Normal” or "Rush" as determined by the Technical Contact and the LabyContact. Rush samples
are subject to a surcharge

27 QC Level: These should be specific to the analytical laboratory and should not be confused with USEPA Analytical Levels. Project
Specific should reference a quotation number or sthe; specifications that have been submitted to the laboratory before beginming work

Z8 Signatures. When releasing custody of these samples, use the "Relinquished By" space 1o sign your full legal name, date and time of
release  After veritying that all samples are present, the person receiving the samples must sign the "Received By" space to take custody
' the samples
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1 PURPOSE

The purpose of this procedure is to provide instruction on collecting and analyzing tanked and
free-flowing water samples for the presence of ®Co, and the criteria for discharge of water intg
the sanitary sewer system.

2 SCOPE

This procedure applies to the routine collection and analysis of water samples at the London
Road facility of Advanced Medical Systems, Inc. (AMS).

3 REFERENCES

3.1 U. S. Nuclear Regulatory Commission Regulatory Guide 4.15, "Quality Assurance for
Radiological Monitoring Programs (Normal Operations) - Effluent Streams and the
Environment”.

3.2 American Society of Mechanical Engineers, ASME NQA-1, "Quality Assurance Program
Requirements for Nuclear Facilities”

3.3 U. S. Nuclear Regulatory Commission License No. 34-19089-01 (as amended).

3.4 American Public Health Association, Method 7110, "Gross Alpha and Gross Beta

Radioactivity (Total, Suspended, and Dissolved)"”, Standard Methods for the Examination
of Water and Wastewater.

3.5 U. 8. Environmental Protection Agency, Gamma Emitting Radionuclides i
Method 901.1, . "SSP

or Measurement of Radios

3.6 U. S. Department of Energy, Gamma, Section 4.5.2.3, EML Procedures Manual, HASL-
300, Environmental Measurements Laboratory.

3.7 U. S. Nuclear Regulatory Commission, NUREG-1507, “Minimum Detectable concentrations
with Typical Radiation Survey Instruments for Various Contaminants and Field Conditions -
Draft Report for Comment”, August, 1995,

3.8 U. S. Nuclear Regulatory Commission, NRC Information Notice 94-07, "Solubility Criteria
for Liguid Effiuent Releases to Sanitary Sewerage Under the Revised 108CFR Part 20"
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3.9 U. S. Nuclear Regulatory Commission, Communication from J. A. Grobe (Chief, Nuclear
Materials Inspection Section 2) to D. Cesar (Treasurer, Advanced Medical Systems),
February 1, 1995,

3.10 Advanced Medical Systems, Inc., RSP-018, "Operation of the Gamma Spectrometer”,

4 DEFINITIONS

T e definition of terms used in this RSP that may not be commonly understood shall be included
it RSP-002, “Definitions”.

5 FROCEDURE
5.1  Responsibilities
5.1.1 Sample collection and analysis shall be performed by a radiation surveyor.

5.1.2 The RSO should select and pre-qualify the commercial analytical laboratory used
to perform confirmatory analyses.

5.1.3 Water shall be discharged only upon the authorization of the RSO .
5.2 Sample Collection from a Hold-up Tank

5.2.1 Two re-circulation pumps (approximately 2,500 gph capacity each), or similar
methodology, shall be activated within the hold-up tank staged for discharge.

5.2.2 Re-circulation shall continue for a minimum of two (2) tank volumes prior to sample
collection to ensure adequate mixing.

Note: For example, if the hold-up tank volume is 3,000 gallons, the re-
circulation pumps shall be activated 40 minutes prior to sample collection.

§.2.3 A sample of water shall be collected from the hold-up tank into a clean one-liter
Marmnell beaker.

Note: Samples may be co!:cted from any location of the hold-up tank.
.

5.2.4 The location, date and time of sample collection shall be documented.
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5.2.5 No additional water shall be added to the hold-up tank after the sample has been
collected.

5.2.6 The re-circulation pumps, or equivalent agitation device, shall remain in operation
until the results of the analysis is received.

5.3 Sample Collection from a Free-flowing Source

5.3.1 A sample of water shall be collected from within the free-flowing source into a
clean one-liter Marinelli beaker.

5.3.2 The location, date and time of sample collection shall be docbmentod.

54 Data Acquisition
5.4.1 Water samples shall be analyzed by the methodologies described in RSP-018.

5.4.2 Counting conditions shall ensure a nominal detection limit of no greater than 70 pCi

er liter using the following equation:
r . ’ ‘3.(.; T € e

ada + 3 - 1406 x B, v 1)
l, * E,pp, * 0.037 (sec)

where MDA = the minimum detectable activity pCi/l), B, = the count rate from
a "background” sample, t, = sample count time’ Evmer = the detector eff.ciency
for ®Co using a one-liter Marinelli beaker, and 0.037 is a conversion factor used
to convert the results of the calculation into units of “pCi per liter”.

Note: This calculational methodology will ensure a 0.05 probability of a
Type Il error when comparing the sample result to the background result.

5.4.3 Samples may be forwarded to a commercial analytical laboratory for confirmatory
analysis,

55  Solubility Determination

5.5.1 Samples that contain less than 100 pCi/iter of *°Co shall be drawn (by vacuum
pump) through a 0.45 micrometer filter.

Note: The entire one (1) liter sample shall be drawn through the filter

5.56.2 The filtered sample shall be re-analyzed pursuant to RSP-018.
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5.5.3 Counting conditions shall ensure a nominal detection limit of no greater than 15 pCi
per liter, Ry LT

a5
= aoda-,/s,-r,)

, * Eqy * 0.037 (se<) R C-OK

where MDA = the minimum detectable activit (pCi/l), B, = the count rate from
2 “background” filter, t, = sample count time" Ewe = the detector efficiency for
%Co using a disk source, and 0.037 is a conversion factor used to convert the
results of the calculation into units of “pCi per liter”.

Note: This calculational methodology will ensure a 0.05 probability of a
Type Il error when comparing the sample result to the background result.

5.6 Confirmatory Analysis

5.6.1 The sample container shall be enclosed inside of two zip-lock baggies, labeled, and
a Chain of Custody Form shall be completed as described in RSP-018.

Note: Filtered water samples cannot be forwarded for confirmatory analysis.

5.6.2 The sample, with its Chain of Custody form, shall be shipped to the commercial
analytical laboratory.

5.6.3 The samples shall be analyzed by gamma spectroscopy for Cobalt-60 pursuant to
EPA Method 901.1 or HASL-300, with a nominal LLD of no greater than 15 pCi/l.

5.6.3.1 Analytical results that are less than the MDA or greater than 100
pCilliter shall be forwarded to the RSO and no additional analyses are
necessary.

56.3.2 Analytical results that are greater than the MDA but less than 100

pCi/liter shall be analyzed for suspended gross alpha and gross beta
radioactivity pursuant to American Public Health Asscciation Method
7110.

5.6.4 When results from the analytical laboratory are received, they shall be recorded and
retained as described in RSP-018

9.7 Discharge of Water (See Attachment 1 for technical basis)

9.7.1 Discharges of sampled water shall not exceed 25,000 gallons in a 24-hour penod
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5.7.2 Water that contains greater than 100 pCi/l of ®Co as determined from the sampling
and analysis effort described herein shall not be discharged.

5.7.3 Water than contains no detectable *Co activity (e.g., activity above the MDA) may
be discharged.

5.7.4 Water that exhibits both of the following may be discharged:
5.7.4.1 Less than 100 pCi/l of *Co by direct counting and

5.7.4.2 No detectable “Co activity (e.g., activity above the MDA) on a 0.45
micrometer filter after filtration.

6 EXEMPTION PROVISIONS

Variances and exceptions to the requirements of this procedure shall be permitted pursuant to
the written authorization of the RSO and the RSC.

7 DOCUMENTATION
7.1 Records to be maintained shall include:
7.1.1 Forms generated pursuant to RSP-018.
7.1.2 Chain of Custody documentation (forms, airbills, etc.)
7.1.3 Requests for analysis
7.1.4 Certiticates of Analysis
7.1.5 Discharge logs/records
b Records shall be maintained pursuant to RSP-004,
8 ATTACHMENTS

Attachment 1 - Technical Basis for Water Discharge Criteria
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ATTACHMENT 1
TECHNICAL BASIS FOR WATER DISCHARGE CRITERIA

The objective of the water sampling and discharge program at Advanced Medical Systems, Inc. (AMS)
is to ensure compliance with applicable regulations for the discharge of water into the sanitary sewer
system, as well as the radiological health and safety of employees and members of the general public.
To ensure that these objectives are met, there must be clear instruction on how to interpret the results
of sampling and analysis. These instructions were developed such that a maximum of 25,000 gallons
Of water may be discharged over a single day. Water to be discharged must be sampled and confirmed
to contain less than 1. pCi/l of ®Co. However, any detectable ®Co in the sample must be deemed
"soluble” in water. :

These instructions were not selected arbitrarily. Instead, they were based upon analysis of a series of
regulatory and technical constraints and requirements. The following is a listing of the pertinent
requirement and constraints in regard 1o gross radioactivity that were considered in developing the
water discharge criteria for AMS:

. In Title 10, Code of Federal Regulations, Part 20, the USNRC authorizes discharge of
licensed material into the sanitary sewage provided the material is readily soluble (or is
readily dispersible biological material) in water, and the concentration of licensed material
does not exceed that listed in Table 3 of Appendix B to 10 CFR 20.1001-20.2401. For
®“Co, that concentration is 30,000 pCi/l. Therefore, AMS discharge concentrations must
be less than 30,000 pCi/l of soluble *Co.

. The USNRC has set a release limit for ®Co in soils of 8 pCi/g. Therefore, in order to
ensure that the waste ash produced at the sewage treatment plant that services AMS
rernains exempt from regulation, AMS must not discharge insoluble *Co in concentrations
that exceed 545 pCi/liter. This number was derived from the assumption that every atom
of ®Co discharged from AMS is transported to the ash, that 25,000 gallons of cobalt-
bearing waste are discharged per day, and that the sewage treatment plant produces 7.5
tons of ash per day. The following is the calculation that was performed:

Discharge Limu (pCilly 8 peiig
1210' ¢ | day ! 1an
day 75 ton 11%10™* grams

Therefore, to ensure that there are no adverse radiological impacts on the local sewagqe
treatment plant, and remain consistent with the USNRC's requirements, the discharge
concentration from AMS must be less than “X”. or 545 pCi/l of *Co.

.

. The USEPA, in Title 40, Code of Federal Regulations, Part 141.16, establishes maximum
contaminant levels for radionuclides in drinking water. For *°Co, that level is based upon
assuning that the contaminant does not produce an annual dose equivalent to the total
body or any internal organ of more than 4 millirem in a year. This dose limit is equivalent
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to a concentration of about 280 pCi/liter. However, no solubility criteria are given in 40
CFR 141.16. Therefore, in order to demonstrate compliance with the drinking water
standards, the USNRC’s requirements and ensure no adverse impacts on the local sewage
treatment plant, the discharge concentration frem AMS must be less than 280 pCi/l of
soluble **Co, even though the discharge will not enter a drinking water supply directly.

. In a United States District Court Order on Consent, the Northeast Ohio Regional Sewer
District, who services the AMS facility, entered into a pre-treatment agreement with AMS
in regard to radionuclide discharge limits." This agreement stipulates that “water proposed
for discharge from the foundation footer drain system that shows the presence of Cobalt
60 in a concentration of 100 picocuries/liter or less, may be discharged”.

The following is a listing of the pertinent requirement and constraints in regard to insoluble radioactivity
that were considered in developing the water discharge criteria for AMS:

. The USNRC's criteria for solubility are defined in USNRC Information Notice 94-07,
"Solubility Criteria for Liquid Effluent Releases to Sanitary Sewerage Under the Revised
10 CFR Part 20". This document lists the acceptable methods for demonstrating
compliance with the solubility requirements. One of these is the American Public Health
Association (APHA), Method 7110, "Gross Alpha and Gross Beta Radioactivity (Total,

Suspended, and Dissolved)", Standard Methods for the Examination of Water and
Wastewater,

. APHA Method 7110 contains an analytical procedure for determining the quantity of
insoluble gross beta activity in water samples. However, water typically contai.is
significant gross beta activity from isotopes such as uranium and daughters, radium and
daughters, thorium and daughters, and “°K. The standard does not provide guidance on
how much gross beta activity indicates an insoluble material.

. The USEPA recognizes the presence of naturally-occurring radioactivity in water.
Consequently, 40 CFR 141 indicates that if the average annual concentration of gross
beta activity in water is less than 50 pCi/liter, no further analyses are required.
Concentrations greater than 50 pCi/l may still be acceptable for a drinking water supply,
but isotope-specific analyses are required before the decision is made

" United States Distoct Court, Northern Distnict of Ohiv, Eastern Division, Order on Consent Case No. 1:94 CV
2555, December 22, 1985
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The following is a listing of the pertinent constraints in regard to detection limits that were considered
In developing the water discharge criteria for AMS:

A nominal detection sensitivity for *Co in water by the methodology of gamma
spectroscopy, when performed at a commercial analytical laboratory, is approximately 20
pCi/liter in a one-hour count time, depending upon the quantity of naturally-oce urring
radionuclides present in the sample. At AMS. the nominal detection sensitivity for a four-
hour count time ranges from 20 to 50 poill again depending upon. the quantity of
naturally becurring radionuclides that are present in the sample

A nominal detection sensitivity for *Co on a filter by the methodology of gamma
Spectroscopy, when performed at a commercial analytical laboratory, is approximately five
(5) pCiffilter in a one-hour count ime, depending upon the Quantity of naturally-occ urring
radionuclides present in the sample. At AMS, the nominal detection sensitivity for a four
hour count time ranges from eight (8) to 15 pCi/l, again depending upon the quantity of
naturally-occurring radionuclides that are present in the sample

in light of the aforementioned requirements and constraints, and 10 ensure an element of conservatism

in its discharge practices the maximum concentration of *°Co that may be released into the sewer
system or drinking water supphes by AMS is 100 pCi/liter, as determined by gamma spectroscopy
However, any detectable activity (e.g., greater than MDA) must meet the USNRC's criteria for solubility
pursuant to APHA Method 7710

For samples analyzed for solubility at AMS pursuant to RSP 018, “Operation of the Gamma
Spectrometer” and RSP-019 Assessment of Rad:oactw.ry in Water Samples” the maximum
concentration of insoluble *°Cc¢ iClivity that might remain undetectable, is approximately 15 pCi/lir o
Since discharges at this concentration will clearly Impose no radiological impact on the public wa. s
Supply or the local sewage treatment plant, an AMS discharge of up to 15 pCi/liter of insoluble ®Co
at total daily volumes of less than 25,000 gallons, is considered to be “below concern”
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June 12, 1996

Robert Meschter

Radiation Safety Officer
Advanced Medical Systems, Inc.
1020 London Road

Cleveland, OH 44110

SUBJECT: NOTICE OF VIOLATION DATED MAY 21, 1996
Dear Mr. Meschter:

This acknowledges receipt of your letter dated May 24, 1996, in response to
our Tetter dated May 21, 1996, transmitting a Notice of Violation.

We have reviewed your corrective actions, which appear to be adequate, and
have no further questions at this time. These corrective actions will be
examined during a future inspection.

Sincerely,

Original signed by

Kevin G. Null for
John R. Madera, Chief

Nuclear Materials Licensing Branch

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

See Attached Distribution
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Distribut i
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

Robert E. Owen, Administrator
Department of Health

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

Columbus, OH 43266

bee:

C. Jones, NMSS
PUBLIC 1EO7
AMS File

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 Cuclid Avenue, Suite 524
Cleveland, OH 441]5

Jane Harf, Chairperson

Ohio State Emergency Response
Commizsion

1800 Watermark Drive

P.0. Box 163669

Columbus, OH 43216-3669

Marian Zobler
U.S. Nuclear Regulatory Commission
Rockville, MD 20555

E-mail:

Bruce Berson (BAB))
Cynthia Jones (CGJ)
Tim Johnscn (TCJ)
John Madera (JRM4)
Kevin Null (KGN)
Cincy Pederson (CDP1)

Bill Brach (EWB)

Mike Stein (MHS)

Mike Weber (MFW1)
Marian Zobler (MLZ)
Bernie Bordenick (BMB)
Josie Piccone (JMP1)

Joe DeCicco (JXD1)
Jim Caldwell (JLC])
Fred Combs (FCC)
Donald Cool (DAC)
Steve Crockett (SFC)
Geoffrey Wright (GCW)




