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MATERIALS LICENSE Amendment No. 48 !

Pursuant (o the Alomic Energy Act of 1954, ax amended, th Energy Reorgamzation Act of 1974 (Public Law 93.438). and Title 10, Code of P
Federsl Regulations, Chapter 1. Parts 30, 31, 32, 3334, 35 36, 39, 40, and 70, and in reliance on statements and represemtations herelofore made | g
by the hicensee, a license is hereby issued authonzing the §censee 1o receive, acquire, possess, and transfer byproduct, source, and special nuclear ¢
materiul designated below 1o use such muterial for the purpose(s) and st the place(s) designated below, to deliver or transfer such material 10 >
persons authorized (o receive o i aceordance with the regulations of the apphcable Partts), This license shall be deemed 1o contain the conditions |
specified i Section 183 of the Atomise Energy Act of 1904, as amended. and is subject to all applicable rules, regulations, and orders of the ;
Nudlewr Reguluiory Commission now or heteafter in effect wnd to any conditions specified below -
Bo/s32f g
Licensee ~ In accordance with the letter dated P,

. March 31, 1997 b

I Advanced Medical Systems, Inc. -3 License Number 34-19089-01 1s amended in ®
. its entirety to read as follows: 5

2 1020 London Road | | s ' —
Cleveland, OH 44110 | 4 Expiation Date December 31, 1994 P

: 5 l)(;\'rk('l_r w L ; Sad . P
; Rdcwn;,N“ 030—16055/040-08764/030-17154 N

6. Byproduct, Source, and/or 7. Chemical and/or Physical 8 Maximum Amount that L icensee =
Special Nuclear Matenal Form May Possess at Any One Time L
Under This License »

-

A. Cobalt-60 A. Solid Metal A. 150,000 curies .

-

.

B. Cebalt-60 B. Sealed sources B. 135,000 curies )
(teletherapy/ (no single source L

radiography sealed to exceed 13,700

sources which have curies) 5

been evaluated and S

approved for o

commercial o

distribution by the ®

NRC or an Agreement "

; Stete) o

C. Cesium-137 C. Sealed sources C. 40,000 curies (no »
(teletherapy/ single source to -

radiography sealed exceed 2,200 .

sources which have curies) -

been evaluated and .

approved for »

commercial .

distribution by the .

NRC or an Agreement .

State) -

D. Depleted Uranium D. Nickel Plated D. 4,040 kilograms "

.

E. Cobalt-60 E. Sealed Sources E. 15,000 curies d
»
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Amendment No. 48

{
1, ——
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6. Byproduct, source, . Chemical and/or ; Maximum amount
and/or special nuclear physical form that licensee may
material possess at any one

time under this
license

F. Cobalt-60 . Sealed Sources .15 millicuries
(any sealed source
approved by the NRC
or an Agreement
State)

9.  Authorized Use:

A. For storage only incident to waste disposal or transfer to an authorized recipient.
This Ticense does not authorize the manufacture of sealed sources.

For installation, maintenance of, dismantling and servicing of Picker Corporation
and Advanced Medical Systems, Inc. teletherapy units and Ficker Model 6145
radiography units possessed by licensees authorized to possess the radioactive
material pursuant to a specific license issued by the Commission or an Agreement
State. For installation and removal of sealed sources into Picker Corporation,
Advanced Medical Systems, Inc. and Keleket Barnes teletherapy units of licensees
authorized to possess the radioactive material pursuant to a specific license issued
by the Commission or an Agreement State. For training Hospital or Clinic personnel
for in-house service operations on teletherapy equipment, on unit model per course,
in accordance with letter dated August 15, 1988 and September 29, 1988.

PO G 0. W WG W 0. P F 0.9 9. 0.0 9. 9. 0 9. 909999099

For installation, maintenance, dismantling and servicing of Picker Corporation and
Advanced Medical Systems radiography and teletherapy units of licensees authorized
to possess the radioactive material pursuant to a specific Ticense issued by the
Commission or an Agreement State.

BN Y R R Y

Shielding material in Picker Corporation and Advanced Medical System, Inc.,
radiography and teletherapy devices.

For storage only, those non-NRC approved sources in the possession of the licensee
prior to the issuance of this amendment.

For use in devices (including Tech OP Model 571 Calibrator described in application
dated November 12, 1984) approved by the Nuclear Regulatory Commission or an
Agreement State to calibrate radiation survey instruments.

PR W FIV 0. 9. 9. 9.9 9.9..9..9. 9..9.9.9.9
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CONDITIONS

Licensed material in Items 6.A., 6.E. and 6.F. shall be used only at the licensee’s
facility at 1020 London Road, Cleveland, Ohio. Licensed material in Items 6.B. and
6.C. shall be used only at 1020 London Road, Cleveland, Ohio and at facilities of
customers who possess a specific license from the NRC authorizing possession of the
licensed material. Licensed material in Item 6.D. shall be used only at the
licensee’s facilities at 1020 London Road, Cleveland, Ohio or 121 North Eagle
Street, Geneva, Ohio, and at facilities of customers who possess a specific license
from the NRC authorizing possession of the licensed material.

L JELURL Y

A. The Radiation Protection Officer for service operations described in
Subitems 9.B. and 9.C. and routine health physics activities is
Stephen J. Haddock.

The Alternate Radiation Protection Officer for routine health physics
activities only is Christopher Reed.

P9 9. 9. 9. 9. 9.9 9. $..¥

The licensee shall not perform service operations described in Subitems 9.B.
and 9.C. until Stephen J. Haddock has completed the required training.

Licensed material shall be used by, or under the supervision of and in the
physical presence of users listed in the table below. The users are only
authorized to perform the indicated services on the teletherapy or
r>4iography units specified in the table below:

3,
9.

LY S R R R Y e )

AMS/PICKER TELETHERAPY/RADIOGRAPHY Uiy 1S MODELS

v

-~ i C
.| 600 | 1000 5000 c8 | C9

_USER
Stephen

Haddock 3 - -
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Anendment No 48

Authorizes the servicing of AMS/Picker units, excluding source exchange.
Authorizes sealed source exchange.

Authorizes removal of unit and head from customer sites only.

Authorizes the training of AMS personnel in the manufacture of AMS/Picker
sealed sources.

Authorizes the handling of sealed sources only.

> on W PO

B 12 (1) Each sealed source acquired from another person and containing licensed

g material, other than hydrogen-3, with a half-life greater than 30 days and
. in any form other than gas shall be tested for contamination and/or

o leakage before use. In the absence of a certificate from a transfer or
indicating that a test has been made within 6 months before the transfer,
a sealed source received from another person shall not be put into use
until tested.

Notwithstanding the periodic leak test required by this condition, any
licensed sealed source is exempt from such leak tests when the source

contains 100 microcuries of less of beta and/or gamma emitting materials
or 10 microcuries or less of alpha emitting material.

Except for alpha sources, the periodic leak test required by this
condition does not appiy to sealed sources that are stored and not being
used. The sources excepted from this test shall be tested for leakage

before any use or transfer to another person unless they have been leak
tested within 6 months before the date of use or transfer.

B S LRSS Y R O T R T T RS R T S O T E ¥ R R "

Each sealed source fabricated by the licensee shall be inspected and tested for
construction defects, leakage, and contamination prior to use or transfer as a
sealed source. If the inspection or test reveals any construction defects or
0.005 microcurie or ?reater of contamination, the source shall not be used or
transferred as a sealed source until it has been repaired, decontaminated and
retested.

LB R R R T e R

C. Each sealed source containing licens.d material, other than hydrogen-3, with a
half-1ife greater than 30 days and in any form other than gas shall be tested
for leakage and/or contamination at intervals not to exceed & months except
that each source designated for the purpose of emitting alpha particles shall
be tested at intervals not to exceed 3 months.

D. The test shall be capable of detecting the presence of 0.005 microcurie of
radioactive material on the test sample. The test sample shall be taken from
the sealed source or from the surfaces of the device in what the sealed source
is permanently or semi-permanently mounted or stored on which one might expect
contamination to accumulate. Records o leak test results shall be kept in
units of microcuries and maintained for inspection by the Commission. Records
may be disposed of following Commission inspection.
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. If the test required by Subsection A. or C. of this condition reveals the
presence of 0.005 microcurie or more of removable contamination, the licensee
shall immediately withdraw the sealed source from use and shall cause it to be
decontaminated and repaired or to be disposed of in accordance with Commission
regulations. A report shall be filed within 5 days of the date the leak test
result is known with the U.S. Nuclear Regulatory Commission, Region III, 801
Warrenville Road, Lisle, I11inois 60532-4351, ATTN: Chief, Nuclear Materials

Safety Branch, describing the equipment involved, the test results, and the

corrective action.

CALTRTR A TR A e R A A e
!
|
|
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The licensee may transport licensed material in accordance with the provisions of
10 CFR Part 71, "Packaging and Transportation of Radioactive Material."

Inventory Requirements:

A. An inventory system will be established that accounts for the receipt,
movement, transfer and disposal of all radioactive material possessed under
this license. Records of inventories will be maintained for 10 years from the
date of each inventory.

B. A complete examination of records will be completed every six months to confirm
the location of all radioactive material and ensure that possession is within
the limits specified in this license.

LR S WU R U

C. A physical riventory of all radioactive material possessed under this license
will be conducted on or before June 1, 1993. Thereafter, a physical inventory
of all radicactive material possessed under this license will be completed
within 60 months of the previous physical inventory.

15. The licensee’s field service audits (as described in the ATC Medical Group
Management Plan, revised April 1, 1989, and submitted with letter dated April 17,
1989) shall be performed unannounced by the Radiation Protection Officer (i.e.,
Radiation Safety Officer).

16. The licensee shall follow the recommend survey frequencies outlined in Regulatory
Guide 8.21, Revision 1, October 1979, in work areas where radioactive materials are
handled or used.

R T YR RS

17. The licensee shall maintain records of information important to safe and effective
decommissioning at 1020 London Road, Cleveland, Ohio per the provisions of
10 CFR 30.35(g) until this license is terminated by the Commission.

3
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| 18. The licensee shall maintain and execute the response measure of their Emergency

ﬁ Plan dated October 25, 1991 and revised January 1992, May 27, 1992 and April 26,
1993. The licensee shall make no change in the emergency plan submitted pursuant

to 10 CFR [30.32(i), 40.31(j), 70.22(1)] that would decrease the effectiveness of
the plan without prior Commission approval. The licensee may make changes to its
Emergency Plan without prior Commission approval if the changes do not decrease the
effectiveness of the plan. The licensee shall maintain records of changes that are
made to the plan without prior approval for a period of three years from the date of
the changes and shall furnish the Chief, Medical, Academic, and Commercial Use
Safety Branch, Division of Industrial and Medical Nuclear Safety, NMSS, U.S. Nuclear
Regulatory Commission, Washington, DC 20555, and the appropriate NRC Regional Office
specified in Appendix D of 10 CFR 20, a report, within six months after the change
is made, containing a description of each change.

19. The licensee is authoriz>, :~ begin the following activities no sooner than
March 17, 1995, and must compleve them by the date specified in each item in
accordance with letters dated January 27, February 2, 10, and 14, and March 1, 3, 8,
and 10, 1995, wherein the licensee proposed and clarified its plans for: (1)
dealing with the accumulation of ground water in and around its facility basement;
(2) immobilizing and/or remediating contamination that has collected in below ground
sewer piping and manholes; and (3) processing future ground water that builds up
around the facility. These plans address the following actions the licensee will

take.

LWLWLPL SIS §L W LWL L. 8L

LWL WL
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A. Process water that is currently stored outside its facility in above-ground
tanks.

i. Tanked water will be processed in-situ using a submersible water treatment
system that includes filtration and ion-exchange demineralization as
described in letters dated March 1, 3, 8, and 10, 1995.

£

ii. Water will be treated until it contains no detectable non-soluble
cobalt-60 and less than 1000 pCi/1 of soluble cobait-60 as determined by a
contract analytical laboratory. The licensee may continue to pump treated
water to the collapsible storage containers prior to receiving results of
solubility tests from the contract laboratory. The treated water will
subsequently be pumped to 25,000 gallon storage containers ‘ocated in the
facility warehouse, as described in letters dated March 3, 8 and 10, 1995.

R U U
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B. Simultaneously pump and process water currently residing in the sewer manhole
and lateral, building sump pit and basement. This project shall be completed
by June 30, 1995.

i. Pumping will be sequenced as described in letter dated March 1, 1995, to
ensure a positive hydrostatic pressure is maintained from outside to
inside the facility’s basement.

L JE S E F s
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Water in the sewer manhoie, lateral, building sump pit, and basement will
be pumped to a radiologically controlled area of the facility and
processed using a skid mounted, multi-stage filtration and ion-exchange
system as described iy letters dated March 1, 3, 8 and 10, 1995. Spill
procedures and radiological controls will be implemented as described in
letter dated February 14, 1995, and Attachment 2 to letter dated March 1,
1995.

T8 28 T T T e ]

. Water removed from the sewer manhole, lateral, building sump pit, and
basement will be treated to contain no detectable non-soluble cobalt-60
and less than 1000 pCi/? soluble cobalt-60 as determined by a contr.ct
analytical laboratory. The licensee may continue to pump treated water to
the collapsible storage containers prior to receiving results of
solubility tests from the contract laboratory. The treated water will
subsequently be pumped to 25,000 galion storage containers located in the
facility warehouse, as described in letters dated March 3, 8, and 10,
1995.

BBV N Y Y Y R ¥ R Y
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Water sampling and analytical protocols will be as described in letter dated
February 2, 1995, as clarified in letters dated February 14, and March 3, 1995.
:l Solubility of cobalt-60 in samples containing detectable activity will be

demonstrated in accordance with the reference in Supplement 2 to letter dated
: March 3, 1995. All solid radwaste generated from the water processing
4 activities, including filter and demineralizer resin wastes, will be collected
: énd stored at the London Road facility pending its ultimate disposal as
radioactive waste.

Excavate areas around the facility to allow: (i) access to the radioactively
. contaminated four-inch waste discharge line; and (ii) the radiological
ol evaluation of the facility's underdrain system and surrounding soils.

\AELJEUUSLURL Y R R Y Y )

: i. Excavate the soil in the vicinity of the building’s four-inch waste

j discharge line and underdrains and disconnect these drains as described in

;- letter dated March 1, 1995. Evaluate the radiological contamination status
of the underdrain system and remediate or replace the system. Reconnect
the underdrain system to the building sump pit and pump, test and process

the underdrain system waters as described in letter dated March 1, 1995,
The testing and processing of water pumped from the underdrain system will
continue until sampling of the water consistently reveals no detectable
non-soluble cobalt-60 and less than 200 pCi/) soluble cobalt-60.

ii. Evaluate the radiological status of the soil in the vicinity of the

underdrain system and building sump pit as described in the letter dated
March 1, 1995.

N

E. %nnobi}ize the radioactive contamination present in the sewer manhole and
ateral.

B R R R Y S Y R S Y R R R R YL
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Completely grout-in the radioactively contaminated manhole and lateral up
- to the sewer interceptor as described in "Issue 4" of letter dated

« January 27 and letter dated March 1, 1995. The grouting will render the
« existing sewer discharge piping system inoperable and immobilize (fix) the
radioactive contamination that resides in the system.

Remediate the London Road interceptor in the vicinity of the abandoned lateral,
as described in letter dated January 27, 1995. The remediation activities will
be coordinated with the Northeast Ohio Regional Sewer District.

LWL WLAPL I9L WL WL WL (P

o G. 1. The licensee shall notify the NRC Region III office no later than July 14,
° 1995, regarding the status of the completion of License Condition
Numbers 19.B., 19.D. and 19.E.

The licensee shall notify the NRC Region III office no later than July 14,
1995, to confirm initiation of the remediation project described in
License Conditien Number 19.F., and provide an estimated completion date.

f’ . The licensee shall notify the NRC Region IIl office in writina of any change in
: projected milestone dates specified in letter dated July 19, 1995 for the
projects described in License Condition Nos. 19.D., E. & F. Included in the
notification must be the reason for the change, and the revised milestone date.

The licensee is authorized to install a new manhole and lateral and re-connect this
to the existing under drain system. The purpose of the new manhole is strictly to
act as a means of collecting water from the under drain system which will be pumped
to storage containers and subsequent analysis for cobalt-60 concentraticn.

The licensee is authorized to install and operate the water evaporation equipment
described in letters dated March 22, 1995, June 8, 1995 and June 29, 1995.

BN Y T Y S Y Y R R R SR

Notwithstanding previous requirements, and based upon additional information
provided in letters dated October 17, 1995, and December 11, 1995, the licensee is
not required to grout-in the 4-inch sewer discharge 1ine and the abandoned footer
drain.

The licensee is authorized to perform Tasks 1 and 2 of the Building Recovery Project
as described in letters dated June 10, 1996, July 8, 1996, September 18, 1996,
October 3, 1996, October 11, 1996, and November 1, 1996.

24. The following are conditions under which the Building Recovery Project (BRP) funds
may be used:

R R T e

A. The BRP funds released from the collateral supporting the letter of credit
dated January 27, 1995 shall be used solely for the purpose of completing Tasks
1 and 2 of the BRP.

o
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B. Immediately after the release of funds, the licensee shall secure an amendment

j to the January 27, 1995 letter of credit to reflect the remaining balance of
the supporting collateral. This shall be submitted to NRC for review

o immediately after the instrument is amended.

o

C. Any funds remaining after Tasks 1 and 2 are completed shall be added to the
collateral supporting the letter of credit, and the letter of credit must be
revised to reflect the addition of the collateral. This shall be submitted to
the MRC for review.

D. The funds released from the collateral supporting the letter of credit shall
not be used for implementation of Tasks 3 through 12 of the BRP.

ELJSUE U SUE N R R JE S R E R T R R R S B R )

25. A. Advanced Medical Systems, Inc. is authorized to collect, sample, and test the
water from its foundation drainage system per the following procedures, dated
April 3, 1997: RSP-018, “Operation of the Gamma Spectrometer,” RSP-019,
“Assessment of Radioactivity in Water Samples,” and RSP-022, “Quality Assurance
for Radionuclide Analysis by Gamma Spectroscopy.” Each tank of water shall be

analyzed for total cobalt-60 content (soluble and insoluble) and for insoluble

BN R R Y Y R Y Y R S S

4 cobalt-60.
4 B. Before the water may be discharged into the sanitary sewerage system, all of
s the following criteria must be satisfied: (1) discharges of water shall not
" exceed 25,000 gallons in a 24-hour period, (2) water that contains total
j cobalt-60 activity of greater than 100 picocuries per liter (pCi/1) shall not
: be discharged, (3) water that contains detectable insoluble cobalt-60 (minimum |
‘ detectable activity no greater than 15 pCi/1 of water) shall not be discharged.
o Insoluble cobalt-60 for purposes of this license condition is any cobalt-60
! activity, above background, that is stopped by a filter of pore size no greater "
o than 0.45 micrometer. :
3 26. Except as specifically provided otherwise in this license, the licensee shall =
,, conduct its program in accordance with the statements, representations, and e
j procedures contained in the documents including any enclosures, listed below. The o
Nuclear Regulatory Commission’s regulations shall govern unless the statements, W
j representations and procedures in the licensee’s application and correspondence are |g
1 more restrictive than the regulations. =
- D
j A. Application dated November 12, 1984: o
oy »
. B. Letters dated November 12, 1984 (excluding Item 4), February 12, 1985, June 7, g
. 1985 (excluding letter Item 4), September 6, 1985 (excluding change to Page 29 g
by of ISP-1 manual); o
o -
by C. Letters dated May 29, 1986 (Resporse to Enclosure A, Significant Licensing o
- Deficiencies of NRC letter dated March 7, 1986); :
-
o D. Letter dated July 23, 1986 (Response to Enclosure B, Additional Licensing W
. of NRC letter dated March 7, 1986) excluding "
b approval of the licensee’s in-house training program; ”
. -
. . .
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Letters dated August 22, 1986, October 28, 1986, November 13, 1986,
November 14, 1986 and December 4, 1986 (with Revised ISP-1 Manual, Appendices A
and B attached), May 7, 1987, August 3, 1987, December 31, 1987, January 15,
1988 (Item V only), August 15, 1988 (with attached course manual),

September 29, 1988 (with attachments) and November 21, 1988.

Letters dated March 29, 1989 (except Section 3.4 "Hot Cell Entry and Action
Levels™), Apri) 7, 1989, August 25, 1989 (except Item B(4)), July 23, 1990
(except Sections 3.0 and 5.0 of ISP-14 procedure), March 1, 1991 (with
attachments), March 27, 1991 (with attachments), May 9, 1991, May 14, 1991,
February 27, 1992, February 28, 1992, March 2, 1992, and March 5, 1992.

Letters dated April 16, 1992 (with enclosures), June 15, 1992 (with
attachments), August 10, 1992, September 18, 1992, December 29, 1992 (with
enclosures), January 20, 1993, March 30, 1993, March 31, 1994 (with enclosure),
April 11, 1994, and September 21, 1994,

Letters with attachments dated January 27, 1995, February 2, 10, and 14, 1995,
and March 1, 1995 (excluding reference to grouting-in the four-inch sewer
discharge line), and March 3, 8, and 10, 1995.

Notwithstanding any reference to the specific activities in the above listed
letters, the following activities are not addressed by this license.

1. The discharge of treated water to the sanitary sewer system.
i1, Installation of a composite sampler and flow gage.

111, Conventirnal disposal of excavated soils exhibiting cobalt-60
concentrations greater than 8 pCi/g.

Letters dated May 3, 1995, May 17, 1995, June 6, 1995, June 13, 1995 and

June 14, 1995 (received June 21, 1995) March 22, 1995 (Item 1 related to water
evaporation use and associated attachments), June 8, 1995, June 14, 1995
(received June 19, 1995), June 29, 1995, July 19, 1995 (excluding all
references to grouting-in the four-inch sewer discharge line and the abandoned
footer drain in the vicinity of the Source Garden), July 20, 1995, July 21,
1995, October 17, 1995, December 11, 1995 (with referenced photograph), June
10, 1996 (excluding the use of funds released from the collateral supporting
the letter of credit to implement Tasks 3 through 12 of the Building Recovery
Project), April 24, 1996, July 1, 1996, July 15, 1996 and January 7, 1997.

Surveillance Plan for the London Road Facility submitted in letters dated
September 5, 1995, December 18, 1995 and May 23, 1996.

Tasks 1 and 2 of the Building Recovery Project submitted in letters (with
attachments) dated June 10, 1996, July 8, 1996, September 18, 1996, October 3,
1996, October 11, 1996, and November 1, 1996.
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Amendment No. 48

L. Emergency Plan for the London Road facility (as required by 10 CFR 30.32)
submitted in letters (with attachments) dated September 21, 1995, March 21,
1996, June 7, 1996, and August 14, 1996; and
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M. Letter dated April 3, 1997 (with attachments RSP-018, “Operation of the Gamma
Spectrometer,” RSP-019, “Assessment of Radioactivity in Water Samples,” and
RSP-022, “Quality Assurance for Radionuclide Analysis by Gamma Spectroscopy”).
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Advanced Medical Systems, Inc.

1020 Londoen Ro
Clevelang, Ohio 44110
216682-3270

June 25, 1996 7Aﬂ P ) L

United States Nuclear Regulatory Commission
801 Warrenville Road
Lisle, lllinois 60523435

gl ,
Mr. Geoffrey Wright . 5’0\ %\

Re: USNRC Licensc No. 34 19089-01

Dear Mr. Wright:

On March 1, 1995 and March 20, 1995, Advanced Medical Systems, Inc. (AMS) submitted
applicauons to amead the referenced liccnse to permit relcase of ground/surface water that collects
in the remediated underdrain system of the London Road facility. As of the date of this leter,
USNRC authorization 10 proceed on this request has not ye: been received

Since the date of those applications, AMS has faced a series of extencating circumstarces that have
creased e wgeocy for action. However, we recognize that considerablc time has passcd sinee
then, and that some of the original descriptions and specifications contained ir. the 1995
applications are no longer applicabie. The purpose of this letter is to reierate our request (o
amend the referenced license to nermit free discharge of water pumped from the foundatien
drainage system. Attached is a brief description of the regulatory action on this issue to date, a
discussion of the reason for our request and its justification, and a description of the procedure we
intend to follow when USNRC authorization to proceed is given.

Pleuse call me at (216) 692-3270 if you have any questions or it | can assist you in any way i
expediting your review. We are esking for prompt USNRC action on this important issug.

Sincerely,

/1 y -
N W
2t/ Fcecl P
Kobert Meschter, KSO

Cesar .
A. Miller. Esq. - Stavole & Miiler
D

. Berger, C.H.P, - IEM e NOT N nmk

ADD'L -

eCl

NCo
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REQUEST TO DISCHARGE GROUND/SURFACE WATER
FROM THE REMEDIATED SEWER SYSTEM

»,

l‘\:p:,:ult of technically-indefensible legal action taken by the Northeas: Ohio Regional Sewer Districe
(NEORSD), the Advanced Medical Systems, Inc (AMS) tzctlity on London Roud does not have
direct connection between the building and the regional sewer sysiem for the discharge of sanitar
Waste, Taiti water lhom the building's roof diaing or the storm water that surrounds the building. Fyen
aficr completion of an extensive sewer remediation project that involved installation of & new
toundation drainage system and a new manhole, the iree-11ow of water away from the bullging Is sull
aot possible for & variety of legal and regalatory reasons.

As of the date of thix lettcr, AMS is bound by court order and LISNRC license coquirements 1o pump
waiki fiom ‘he tcundation draing into hold-up tanks, sample the tanks for the presence of radioactivity
notty e NEOUSD ol peuding dischimge of cach tank, and await the results of o NLORSD
confirmatory sampling effort prior 10 discharge  As u result, a major portion of the daily activities
pertormed by the AMS staff at the London Read fecility involves water matagement

Because of the deley associated with discharge of cach tank (e g, typically tour days), coupled with
the increased precipitation AMS experiences during the apring, early summer and fall months.
temporary lixitations in tank storage capacity may oceur. It s spring or summer storm should cause
OUr 1ank or pumping capacity (0 be exceeded, AMS has one of two options (1) 12 must discharge (o
pumped water without sampling and in viclation of the court order. or (2) it must cease punping the
water out ot the manhole  If pumping ceases, (¢ g | if the foundation drainage system is rendered non-
funcional), the storm water that sccumulates around the building s likely to enter the butiding
hasement, come into contact with the contents of the WHUT Room and tie stored wasty . and become
contaminated. This water cannot be discharged until the rudicactviry has been removed

Ihe tinanCial and radiological Impacts associsted with foundation drain failure or impaired tunk
capacity would be similar 10 those suffered during the financially-devastating 110od ot 1995 1l
oweurrence forced AMS 1o implement an expensive water Ceatment and s=wer remediztion program
that cost in exeess of SIM ' Tt also drained the corporation of almost all of irs cash reserves render iny
it unable o bear the cost of another water clean-up project 1t such an event should be required

I'he 1995 basemen: flood also raised questions in regard to the structural integrity of the butldhing  In
subscquent inspections by the USNRC and 4 reginverad Professions bngincer working under contract
(0 AMS, 1t was determined that this event caused apparent damage (0 the building or its abiliy o
contain i inventory of licensed radicactive materia's  [lowever, -here is no suarantee that o tuture
flood event will have & similar outcome  Thus it is inperative thut AMS receive USNRC suthorization
to freely discharge the water from the foundation dramage systemn, without lengthy and costly holg-

© As of the date of dhus letter, the treated water from the 1995 Project contutaes 10 be stored 1) the AMS wareliogys
wcollapsible storage anks

he
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up/sampiing steps, su that 3 permanent (functionsl) drarage system can be instadled Only ther will
the potential tor waier teuision o bie basanci b miainized.’

Regulatury Action to Date

On March 1. 1995, AMS submitted an application 1o amend USNRC License No. 34-19089-01 1w
el water veatment and sewer remediation 1o proceed at tie London Roaa tacitiy  Included i that
apphication was a proposed methodology for evaluating contamirant levels in the ground/surface water
after the work was complete so that water coud be trecly discharged  In resporse, Amendment No

32 to the llcense was issued  However, resconiccuon o die renediated fouinlaiion diainage syseis
L & new manhole and installation of a methodolegy for evaluating contaminant levels were specitically
excluded

On March 20, 1995, AMS requested another amendment to License Noo 34-19089 wherein re-
connection of the remediated foundation underdrain system 1o« new manhole, nstallation of
sampling device, and authorization to dischurge through thie now uteral ground/sustace water that
mexts the release criteria were specifically requesied  in a June 14, 1995 communication, the USNRC
solicited additional information in regard to AMS's request.  AMS provided that informaten on Juiw
16, 1996, and on June 21, 1996, the USNRC responded as tollows:

“, . we have reecived your June 16, 1995 response (o our June 14, 1998 deticiency
s and will make every effort to review your response in an expeditious mann

We will notity you if we have additional questions. Again, please now that we have
only approved the installation ot a ncw manhole snd lawrel and its re-conngetion to the
existng under drain system. We will need to evaluate ail of the other i1ssues regardigy
cobaii-60 contamination within the existing underdrain sysiem and soils both under the
bunlding and in the vicinity of the nnderdrain system prios 1o discharge of coliected
water "

On June 27, 1995, AMS received Amendincat Noo 37 1o the referenced lioense, wherein the watel
discharge issue was agan excluded. However, 10 the transmittal letter, the USNRC stad the
tollowing in regard (0 how effective the sewer remoediation might be

“Note that we are still in the process of revicws ing information you submitted relutivy
10 installation of a sampling device on the new lateral connection (reterence ltem 2 ot
you 3/22/95 leuer, and lewer dated Juue 10, [995)  Also regarding your June 10
letter, we are reviewing Item 1LC. which describes your proposed soil sampling
program to evaluate the radiological conditions of the s0il under the building and in i
vicinity of the under drain system. We anticipate that we will have additional questions
on both of these issues and will forward then to you as soon &8 possibie ™

© AMS recogrizes that it is barred, by court order from freely releasuig the ground surtace water collected fromn ti
uaderdrun sysiem. However, USNRC authorization (0 trez-telease the water 1 4 necessary part of a permiane: fega!
soluucg

© The Macch 1. 199 amcndment application was supplearr sted 1 i March 3, 1998 commmuni ation

3
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On Juiy 17, 1995, AMS received Amenament No 38 10 the referenced biocnse Again, Ui walel
discharge 1ssue was excluded. Howcver, the folowirg staicment in regard (0 the eteciiveness saue
angd subscquent free-release of water was 10 the transmintal leter

“Note that we are stll n the process of reviewing e 11 i youi June 16, 1955 lerter,
regarding your propused soil samphing program, and the grouting remediation pro ea
We anticipate that we will have additional questions on these ssues and vall torward
them 10 you & s00n as possible”.

As of the date of this letter, no additional regulatory sction on our requests to freely discharge
ground/surface water from the remediated sewer system has been taken

Effectiveness of the Sewer Remediation

in us Junc 27, 1995 and July 17, 1995 comunumcations, the USNRC expressed concern over e
eftectiveness of the sewer remediation project, and implied that this was the reason for delayed sction
On 1ssuing @ license provision 1o discharge water fion e undeidiain system. AMS mautams that the
sewer remediation project was completely effective in removing or isolating all residual radioactviey
outside of the London Road bullding, and that the only residual contamination remaining ourside of
the building after the remediation (¢ g, that in the abandoned footer drain in e Immicdiale vicinity
of the Source Garden and the sbandoned laterai connection between the old manhole #nd the Loadon
Road intercoptor) 1s hydraulically isoluted from ground/surface witer paths (o the underdrain o siem

AMS also maintains that the sotls upon which the Loncor Road building was constructed have Ui same
tadivlogical character now as (hey did betore the 1993 1100d 4nC thus cannot contribute 10 Tfuture
contaminant migration. The following are e reasons why these positions ary justitied

(1) Throughont the period of rime that the hasement of the London Roud facility was Nooded
due to the regional sewer district's intentional dlocking of all discharge paths, AMS maintainzd
« mdnimal pressure differential botween the inside and outside water ‘evels 1n ordes o iz
uplift oo the floor slab and eliminate the possibility of “back New” of contaminated v ater 1o
arees outside of the bullding. AMY's pumping etrorts Cle rly provided the pecessary vl of
pressure control®  This was evidenced in USNRC Inspectior Repert Noo 030-
16055/95006(DNMS) wherein it was stated that, with the exception of one locson on e
second floor of the building, “the reinforced concrete core structure of the 1958 butlding tha
torms the hot cell, the WHUT room, the origina! radiography roum, the source garden snd
tie front and back basamnents wis (uund 10 be i good conditon”™  Fuither e, die NI
tound *no sdditional signs of distress™ on the basement slsb. and concluded that “there was no
observable significant impact on the structaral integrity of the 1958 buiiding s 4 resust of the
hasement flooding event™,  This finding was contirmed during ar independeint o aliaton
performed by a regisicrec Protessional Engineer under contrait o AMS ' Thus the structiral
evidence sUppOrts our position that pressure gradicnts sufficient 1 Juopardize the uegi iy of
the slab did not occur

© Docwnentation 1o suppon tut posion (s available tor USNRC review
Y Ser dupe 71996 letter trom R Mesclher (AMS) 10 Mr. Geattrey, C Wrght (USNRC, Region 1l

+
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(2) During the 1995 scwer remediation project, AMS confirmed. thiough messurements g
sampling, that dic shale layer upon which the building is built und which formed the base o
the existung focter drains, did not contain detectable radioactivity  In fact. ne dewctable
activity was identified during the remediation uther than that in the EXININE dran tlc and the
till material upon which the drain tile sested  Thus the radiological Jata acquired during the
remedialion project support our position that the radiological conditions of the soil andsr the
batement and the WHUT room are equivalent to their pre-finod condinions (e g, when core
samples taken through the basement in prior (o the flood exhibited radiologically-benign
conditions)

(3) In an April 12, 1996 communication 0 M. Joun Madera (USNKC, Region 111, AMS
atached a Registered Hydrogeologist's report wherein he concluded Uit the niew drain tile is
hiydraulically connected to the soils under the basement floor. 1o other words, 11 contamination
migruted from the basement to thexe soils, it would appe=ar in the water that is pumped ut of
the system.

(#) Between the (995 campletion date of the sewe: remediation project and the dite 0° this
lever, over 140,000 gallons of water have been: pumped irom the (oundation dramage system,
corficmed to be “clean” through laboratory analyses. and discharged ' This 1y turther proot
that no maobile contamination is under the basement or in the tew drainege svste

The findings of the USNRC Inspection Report, the hydraulic connection between the souls wider the
bullding and e dran tile, and the ract that the water being pumped trom the (oUndation drains hae
been and continues 1o be radiologically benign, provide an sbundance ! cvidence to NIPPOTT out
position that the new underdrain system is completely isolated from any sources o radicactivity

Basis for Modifying the 1995 Discharge Procedure

In AMS’s March 1, 1995 und March 20, 1995 license amendment requests o ischarge ground: surtece
water, it was anticipated that an immediate outcome of the sewer remediation proect wodld be re-
conncclion of the sanitary and storm sewers from the London Road taCiiity o0 the NEORSD's
intereepior - Therefore, in those applications AMS proposed monitoring methadology designed to
accomplish (wo purposes.

. Confirming that watzr that entered the sewer system was free (f radicacuv iy,

. Demonstrating that the remediation efforts were. in fact. ¢tective

b Cobalt-60 was weatified w two 3,000-gallon hath tanks and one 25,000 gallon tiac tank Howercr the suuree
of this contauustion was the taks tienmelves, which were used #s Provess tatks 101 tie water treatmiam project
The residual “Co tar remamed in e butch ks when they were first filled wuh water from die remed el
underdrion system was removed by filtratou Sunpling of subsequent Datches of water held @ tese 1wk tus heen
uegative for the presence of “Co Remedial action tor the frac tank s detayed pending rescluucr. of & won
tadiological 1ssue,

.08
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Because the water in the remediated underdrain system was intended 10 flow by ravity inte *he London
Road intercepioi, tie piopossd monitoring methodology involved mstallation o1 an ir hine flow meter
and compusite sampier into the lateral connection. The intent was to collect and analyze composite
vampies on 4 planned and periodic basis until such ume as all parties were Confident of e ¢IIeciveness
of the sewer remediation effort.

Uanforwnaely, due to the on-going ltigation between AMS and the regional sewer disirict e
connection of the building sewers 1o the London Road intercepior is not likely in the foreseesble future.
Inerefore, an aliernarive methodology (U1 teeting the intent of the March | and March 20, 1998
applications (¢.g., one that does not require @ gravity-fed discharge path) is necessary

The watcr that enters the underdrain system is neither effluent from the London Road facility per 10
CFR 20.1302(p)(2)1), nor is it discharged licensed materials into the sanitary sewer system per 10
CIR 20 2003(u). It is simpiy groundwater and sconmn water that collects within the “bathtuh” of shaic
surrounding the building. Since this groundwater and storm water does N0 COMme (0 CONIAC with any
sources ot “Co, continuous monitoring of the radivnuctide contein vl Wiis waiet s feyuired in 10 CFR
20 1302(a) is not necessary.

On the other hand, 10 CFR 20 1501 and license condition 23 J of License Ao 34-1908901 require
AMS to conduct a surveillance program in order to estimate doses o the pubiic and (o document that
migration of radioactive materials from known locations does nor ogeur. USNRC Regulstory Guige
Reg Guide 8.37, “ALAKA Levels for Effluents trom Materials Facilities” indi.aies that Regulatory
Guide 4 14, "Radwlogical tttluent and Envirotmnentul Mongonng at Uraniuzy MUls” 15 g uselul
source of guidance tor materials licensees in this rega-d

Regulatory Guide 4 14 recommends that samples of water trnn “any surfuce water croasing the site
boundary and offsite streams or rivers that may be subject to dramage from porentially contatiimated
aivdd o Lo 2 talings impoundment failure” be collected at least moeathly - Pursuant to this guidance,
AMS intends (0 implement an even more aggressive sampling program ‘or the surface water 1041 enters
the underdrain system in order (0 document that migraton ol radioactivity trom potentially
contaminated areas has not oceurred. The folluwing section describes the proposed sampling program

Description of the Ground/Surface Water Sampling Pragram

Once USNRC and legel authority to freely discharge the storm/ground water (hat coliccts in the
viderdiaw syste of tie Loudon Road build g has becn received. AMS will UPTIALE 4 (eIPoldny
AUtOmaLic pumping system tc remove water hat sccumulates in the new manhols. This water will by
tischarged to a storm sewer catch basiii on the west side of the bullding's west parking lot - AMS will
then pursue the legal authority 10 re-institute 4 permanent (gravity-fed) discharge sysiem.

Congistent with the Regulatory Guide 1 14 guidance, & one liter sample of water will be collected from
the manhole once per week and analyzed pursuant to Radiation Sutety Procedure No. RSP-O1S.

" The Regulatory Guide also statey that “operanional sanples shodld b coblecrd upstrean. and downsiream of the
area of potential wifluence”, and that “way unusual releases (such as surtace SeEPUge ) ULt are wer pam ot tormal
upzrations should be sumpled”

.07
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“Operation of the Gamma Spectrometer”, and RSP-019, “Assessment of Radioacuvity in Wate
Sample " All results will be documented and maintained as described 1o ROPO03, “Radiation
Protection Records”™

Regulatory Guide 4. 14 recommends that the lower limits of detection tor the sample andlysis be 10%
of the appropriate concentration limit listed in Table 1 of Appendix B to 10 CFR 20 (e g , 300 p( pet
liter tor %Co) However, the following release criteria thut urc specific to AMS (sce RSP019) uny
which demand a more stringent performance standard, are applicable:

. Water that contains greater than 100 pCi per liter of “Co in any form (e.g.. “soluble”
or “insoluble”), as determined from the sampling and analysis effort, shall not by
duischarged.

. Water than contains no detectable “Co activity by disect counting (¢.g , analytical
results that are below 4 nominal detection limit of 70 pCt per liier) may be discharged

. Water that exhibits both of the following may be discharged:
I ess than 100 pCi per liter of “Clo by direct counting and

No detectabile “Cu activity (e B.. analytical results thar are below 4 noming
decection limic of 15 pCi per liter) on 4 0.45 micrometer filter afcer filtratior.

Since AMS would consider any detectable “Co in samples collected from the manhole 10 be an
“unusual release”, such an occurrence would trigger re-instatement of “tank ng” procedures (¢.g |, the
water will he pumped to hold-up tanks, fampled, and confirmed 10 mect the releese crite. ia PHOE
discharge) until the cause has been identified and corrective action instituted

' Ay recommended w Regulatory Guide 414, it e waakole 15 drv on 4 scheduled samphing collecoon duts . g
sample will be collected immedaately atter water stans 10 dow

i J
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APR 0 4 1997

Stephen J. Haddock

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

Cleveland, OH 44110

Dear Mr. Haddock:

Enclosed is Amendment No. 48 to your NRC Material License No. 34-18089-01 in
accordance with your request.

This amendment authorizes Advanced Medical Systems, Inc. (AMS) to collect, sampie, and
test the water from its foundation drainage system per the following procedures:
RSP-018, “Operation of the Gamma Spectrometer,” RSP-019, “Assessment of
Radioactivity in Water Samples,” and RSP-022, “Quality Assurance for Radionuclide
Analysis by Gamma Spectroscopy.” The amendment also requires AMS to analyze each
tank of water for total cobalt-60 content (soluble and insoluble) and for insoluble
cobalt-60. In addition, the amendment authorizes AMS to discharge the tanked water into
the sanitary sewerage system if all of the following criteria are satisfied: (1) discharges of
water shall not exceed 25,000 gallons in a 24-hour period, (2) water that contains total
cobalt-60 activity of greater than 100 picocuries per liter (pCi/l) shall not be discharged,
(3) water that contains detectable insoluble cobalt-60 {minimum detectable activity no
greater than 15 pCi/l of water) shall not be discharged.

Please review the enc'osed document carefully and be sure that you understand all of the
conditions. |f there are any errors or questions, please notify the U.S. Nuclear Regulatory
Commission, Region Ill office so that we can provide appropriate corrections and answers.

Sincerely,

Original Signed By
Michael F. Weber
Nuclear Materials Licensing Branch

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

Enclosure: Amendment No. 48

DOCUMENT NAME: M:\03016055.CL7
To receive a copy of this document, indicate in the box: "C" = Copy without attachment/enclosure "E" =
Copy with attachment/enclosure “N" = No copy

| NMS/RII £

NAME MFWeber:brt -« «

DATE 04/ § /197
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From:
To:
Date:
Bubject:

Mike '

Sami Sherbini

CHD1 .CHP2 (MFW1)

4/3/97 B:02am

AMS license condition -Reply -Reply -Reply

It looks good. Thanks.

cC:

TWD2 . TWP8 (JMP1, SWM),
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To:

Date:
Subject:

Sami ,

removed a

Thanks, Mike

CcC:

Michael Weber

TWD2 . TWPB (8X82)

4/3/97 7:12am

AMS license condition -Reply -Reply

few words to make it easier to read.

TWD2 . TWPB (IMP1, SWM),

Let me know what you think.
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Advanced Medical Systems, Inc. is authorized to coilect, sample, and test the water from its
foundation drainage system per the following procedures, dated April ??, 1997 RSP-018,
“‘Operation of the Gamma Spectrometer,” RSP-019, “Assessment of Radioactivity in Water
Samples,” and RSP-022, “Quality A ssurance for Radionuclide Analysis by Gamma
Spectroscopy.” Each tank of water shall be analyzed for total cobalt-60 content (soluble and
insoluble) and for insoluble cobalt-60.

Before the water may be discharged into the sanitary sewerage system, all of the following
criteria must be satisfied: (1) discharges of water shall not exceed 25,000 gallons in a 24-hour
period, (2) water that contains total cobalt-60 activity of greater than 100 picocuries per liter
(pCi/l) shall not be discharged, (3) water that contains detectable insolubie cobalt-60 (minimum
detectable activity no greater than 15 pCi/i of water) shall not be discharged. Insoluble
cobalt-80 for purposes of this license condition is any cobalt-60 activity, above background, that
is stopped by a filter of pore size no greater than 0.45 micrometer.



mached M.edxcal Systemafnc.
Cieveland, Ohio 44110

{216) 682-3270
Fax (216) 692-3269

April 3, 1997
Mr. Michael Weber
17 S Nuclcar Regulatory Commmssion
801 Warrenville Road
fasle, Hhnots 60532-435)

Re: Radiation Safety Procedures for [SNRCO License No. 34-19089
Dear Mr. Weber

Pursuant tv our telephone conversation of Apnl! 3, 1997 under separate cover you will recere the
lollowing Advanced Medical Systems, Inc. (AMS) Kadiation Safety Provedures:

. RSP-018, Uperation of the Gamma Spectrometer. Revision No. 000, Apnil 3. 1997

. RSP-019, Assessment of Radioactivity m Water Samples. Revision No. 000, Apnl 3,
1997

. RSP-022, Quality Assurance for Radionuchde Analysis by Gamma Spectroscopy.

Revision No 000, Apnil 3, 1997
These unsigned procedures have been reviewed and approved by the AMS Radiation Safety Cornmuttec
Inmediately after we have recerved USNRC approval, the oniginal copy of cach provedure wall be signcd.
and the procedure wili be implemented as pant of the AMS radiation protection program

LUSNRC response on this important issue 1s imperative. Please call me ar (210) 692-3270 1 there o
anvthing [ can do to cxpedite vour approvals

Sincerehy
Stephen J Haddock. RS O
o E. L. Svigel

D. Miller, Esq. - Stavole & Miller
C. D Berger, CHP - [EM

RECEIVED
APR 0 3 1997
REGION TII
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Advanced Medical Systems, Inc.

Procedure: RSP-018 Revision No.: 000
Fage: 1 of 20 Date: April 3, 1997
OPERATION OF THE GAMMA SPECTROMETER Approved by (Engineering Manager).
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1 PURPOSE

The purpose of this Radiation Safety Procedure (RSP) 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 RSP applies to the routine operation of the gamma spectroscopy system in use at the
lL.ondon Road facility for analysis of samples used to demonstrate compliance with regulations,
requirements or RSPs. Analysis of othet than water or soil samples or filters, or analyses for
purposes other th.an compliance demonstration, are exempt from the requirements of this RSP.

3 REFERENCES
3.1 U. S. Nuclea: Regulatory Commission License No. 34-19088-01 (as amended).
3.2 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,

3.3 Strom-82 - Strom, D. J. and P. S. Stansbur,; “Minimum Detectable Activity when
Background is Counted Longer than the Sample”, Yealth Physics 63(3):360-361, 1902,

3.4 Currie-68 - Currie, L.A. (1968), “Limits for Qualitative Detection and Quantitative
Determination”, Analytical Chemistry 40(3):586-593.

3.5 Currie-84 - Currie, L.A. (1984), “Lower Limit of Detection: Definition and Elaboration of
a Proposed Position for Radiological Effluent and Environmental Measurements”,
NUREG/CR-4007, Nuclear Reguiatory Commission.

3.6 Advanced Medical Systems, inc., Radiation Safety Procedure No. RSP-022, “Quality
Assurance for Radionuclide Analysis by Gamma Spectroscopy”.

4 DEFINITIONS

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

5.1

5.2

General Instructions

5.1.1 The spectroscopy system should be positioned in a location (counting room) that
is confirmed to have as little competing background as possible.

Note: To confirm that the detector canning is free of contamination, smear
the outside of the canning and ensure that the smear count is less than "2x
background”.

5.1.2 The counting room should not exhibit significant fluctuations in temperature over
a 24-hour period.

Note: Temperature fluctuations of + 20°F may cause phototube drift and
apparent gain shifts.

5.1.3 All values should be recorded in scientific notation with two (2) figures to the right
of the decimal point.

Note: For example, an efficiency of 0.02065 is recorded as 2.07x107.

5.1.4 The quality assurance and quality control provisions of RSP-022 shall be
incorporated into all analyses.

5.1.56 The RSO shall perform a final review of the data package associated with all
sample results for completeness, accuracy, consistency, and compliance with RSP-
022.

Determine Energy Response and Regions of Interest

5.2.1 Energy response and regions of interest shall be determined daily prior to initial use.

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

5.2.3 Adjust amplifier gain and/or high voltage so that the two primary photopeaks fall
in channels 165 (1.17 MeV peak) and 176 (1.33 MeV).

5.2.4 Acquire data until approximately 4,000 counts appear in Channel 176, then stop
data acquisition.
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5.2.5 Determine the regions of interest,

65.2.6.1 Place the left cursor to the left of channel 155 at the location where
the peak tail intersects the continuum.

$.2.6.2 Place the right cursor to the right of channel 176 at the iocation
where the peak tail intersects the continuum.

5.2.6 Record the left and right channel numbers on Attachment 1
5.3  Determination of Water 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 Placc a Marinelli Beaker containing deionized water over the detector.
5.3.3 Acquire background counts for t, = 28,800 seconds (eight hours).

5.3.4 Determine the number of counts, Cg, in the Region shown on Attachment 1, and
record on Attachment 2.

Note: Maintain a separate Attachment 2 for each media type (e.g., water,
soil or filter).

5.3.5 Determine the background count rate, Ry, as follows and record on Attachment 2:
C

R, = -2

8 'u

where R, = the background count rate (counts per second), C, = the number of
sample counts, and t, = the sampie count time (sec).

5.4 Determination of Soil 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 a Marinelli Beaker containing dry, cobalt-free soil collected from the AMS
property over the detector.

5.4.3 Acquire background counts for t, = 28,800 seconds (eight hours).
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5.4.4 Determina the number of counts, C,, in the Region shown on Attachment 1, and
record on Attachment 2.

Note: Maintain a separate Attachment 2 for each media type (e.g., water,
soil or filter).

5.4.5 Determine the background count rate, R, as follows and record on Attachment 2:

where R, = the background count rate (counts per second}, C, = the number of
sample counts, and t, = the sample count time (sec).

5.5 Determination of Filter Background

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

5.6.2 Place the planchette and an unused filter of the same size and composition as
those used to filter water over the detector.

5.56.3 Acquire background counts for t, = 28,800 seconds (eight hours).

5.5.4 Determine the number of counts, C,, in the Region shown on Attachment 1, and
record on Attachment 2.

Note: Maintain a separate Attachment 2 for each media type (e.g., water,
soil or filter).

5.5.5 Determine the background count rate, R,, as follows and record on Attachment 2:
C
B v =k
(2} 'a

where R, = the background count rate (counts per second), C, = the number of
sample counts, and t, = the sample count time (sec).

5.6 Determine Detection Efficiency for Water

5.6.1 The detection efficiency for water should be determined daily, at the start of each
shift, after the energy calibration and regions of interest are determined.
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5.7

5.6.2

65.6.3

56.4

5.6.5

5.6.6

5.6.7

5.6.8

Place the water-equivalent calibration source in a Marinelli beaker geometry (Source
No. A3082) over the detector.

Perform decay correction on source activity by:

0693 » |
Agey (NCI) = 5263 @ 5%

where t = the number of days since March 1, 1995, and 576.3 = the number of
nenocuries of *°Ce in the source on March 1, 1995,

Record corrected activity un Attachment 3.
Acquire data for t,,, = 600 seconds.

Determinie the number of counts, C,,, in the Region shown on Attachment 1, and
record on Attachment 3.

Determine the count rate, R, by the following and record on Attachment 3.

where R, = the standard count rate (counts per second;, ¢ = the number of
standard counts, and t, = the standard count time (sec).

Determine the detection efficiency, E,,,. by the following and record on
Attachment 3.
Rdd

E L
T Aey * 37

where R, = the standard count rate (counts per second) and A ., = the standard
activity on the data of data collection (nanocuries).

Determine Detection Efficiency for Soil

5.7.1

5.7.2

Detection efficiencies for soil should be determined daily, at the start of each shift
after the energy calibration and regions of interest are determined.

Place the soil-equivalent calibration source in a Marinelli beaker geometry (Source
No. A3083) over the detector.
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5.7.3 Perform decay correction on source activity by:
0603 « ¢
A, (NCI) = 5876 ¢ 925
where t = the number of days since March 1, 1995, and 587.6 = the number of
nanocuries of ®Co in the source on March 1, 1995,
5.7.4 Record corrected activity on Attachment 4.
5.7.5 Acquire data for t,, = 600 seconds.
5.7.6 Determine the number of counts, C,,, in the Region shown on Attachment 1, and
record on Attachment 4.
§.7.7 Determine the count rate, R,,, by the following and record on Attachment 4.
Ry * E'L"
'ld
where R,, = the standard count rate (counts per second), G = the number of
standard counts, and t, = the standard count time (sec).
5.7.8 Determine the detection efficiency, E . by the following and record on Attachment
4,
Ruu
e ey
where R,, = the standard count rate (counts per second) and A ,,, = the standard
activity on the data of data collection (nanocuries).
5.8 Determine Detection Efficiency for Filter

5.8.1

5.8.2

5.8.3

Detection efficiencies for filters should be determined daily, at the start of each
shift after the energy calibration and regions of interest are determined.

Place the disk ce oration source (Source No. IPL-495-51) in a plated source
geometry over the detector.

Perform decay correction on source activity by:
00683 » ¢
Apgey (NCI) = 134 ¢ "0

where t = the number of days since June 1, 1995, and 13.4 = the number of
nanocuries of *Co in the source on June 1, 1995,
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5.8.4 Record corrected activity on Attachment 5.
5.8.5 Acquire efficiency data for t,, = 600 seconds.

5.8.6 Determine the number of counts, C,, in the Region shown on Attachment 1, and
record on Attachment 5.

5.8.7 Determine the count rate, R, by the following and record on Attachment T.

Ry = 2
'lﬂ
where R, = the standard count rate (counts per sacond), C, = the number of
standard counts, and t, = the standard count time (sec).

.8.8 Determine the efficiency, E,,,.. by the following and record on Attachment 5.
R

w.——.

x 37

(&)

IS =
medce A

oy

where R, = the standard count rate (counts per second) arid A ., = the standard
activity on the data of data collection (nanocuries).

5.9 Data Acquisition for Water

5.9.1 Collect a full Marinelli beaker of water.

5.9.2 Label the sample by W-xxxxxx-yy, W = Water, xxxxxx = today'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.).

5.9.3 Seal the sample container

5.9.4 The sample amount (A), in liters, on Attachment 6 shall be assumed to be one (1).

5.9.6 Confirm that the outside of the sample container is free cf contamination by
smearing the outside of the container and ensuring that the smear count is less
than "2x background"”.

Note: If contamination by a radionuclide other than *Co or other non-

radiological material is suspected, place the container in a thin-walled plastic
bag prior to its pls ement on the detector.
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5.9.6 Place the sample over the detector and acquire data for t, = 7,200 seconds (two
hours).

Note: For underdrain water, if the measurea concentration is greater than
100 pCi per liter, or if the calculated MDA is greater than 50 pCi per liter,
the sample should be sent to an analytical laboratory for confirmatory
analysis.

5.9.7 Filter the water sample through a 0.45 micrometer filter pursuant to RSP-019 and
place the filter in a petrie dish (or similar container).

5.9.8 Place the filter over the detector and acquire data for t; = 14,400 seconds (four
Faurs).

5.9.9 Remove and archive the filter.

Note: For underdrain water, if the filter is positive for the presence of *’Co,
or if the MDA is ~ <eater than 15 pCi per liter, the filter should be sent to an
analytical labore. 7 for confirmatory analysis.

5.10 Data Acquisition for Soil
5.10.1 Collect a full Marinelli beaker of soil.

5.10.2 Label the sampie by S-xxxxxx-yy S = Soil, xxxxxx = today's date (e.g.,
030195 for March 1, 1995), and yy = a unique seguential identifier that
repeats at the start of each day (e.g., 01, 02, etc.).

5.10.3 Seal the sample container

5.10.4 Determine the sample amount (A), in grams, by the following and record on
Attachment 6:

A - MB, - MB,

where MB; = the weight of the empty Marinelli beaker (grams), and MB, =
the weigh* of the fuli Marinelli beaker (grams).
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5.10.5 Confirm that the outside of the sample container is free of ¢ ntamination by
smearing the outside of the container and ensuring that the smear count is
less than "2x background”.
Note: If contamination by a radionuclide other than **Co or other non-
radiological material is suspected, place the container in a thin-walled plastic
bag prior to its placement on the detector.
5.10.6 Place the sample over the detector and acquire data for t; = 7,200 seconds
(two hours).
5.10.7 Remove and archive the sample.
5.11 Data Analysis

5.11.1 Determine the number of counts, Cg, in the Region shown on Attachment
1, and record counts on Attachment 6

Note: Maintain a separate Attachment 6 for each media type (e.g., water,
soil or filter).

5.11.2 Determine the sample net cou «t rate, R, by the following and record on
Attachment 6:
Rg - EE Rg
'S
where R, = the most recent value from the applicable Attachment 2 (counts
per second), and the remaind 3r of tne variables are as defined previously.

5.11.3 Determine the decision level , DL(Rg), by the following and record on
Attachment 6:

DL(R,) - 1645 x ’R,, (& + )
8 Y

where DL(F,, = the decision level for the sampie (counts per second), R, =
the most recent value from the applicable Attachment 2 (counts per
second), and the remainder of the variables are as defined previously.

Note: This methodology, taken from Reference Strom-92, states that if R,
is less than DL(R,), the sample is assumed to contain no *Co.
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5.11.4 Determine the **Co concentration in the sample by the following and record

on Attachment 6:
RS
Eoge * 0037 x A

Concentration -

where R, = the net sample count rate as determined in 5.10.2 (counts per
second), and A = the sample volume for filters or water samples (liters), or
the sample mass for soil samples (grams).

Note: Both negative and positive results should be recorded.

5.11.6 Determine the measurement uncertainty due tc counting statistics by the
following and record on Attachment 6:

196 » 1S

t
Uncertainty = ————e——eate e
Enecs * 0037 x A

where Uncertainty = the measurement uncertainty (pCi per liner or gram),
and the remeinder of the variables are as defined previously.

Note: This methodology was taken from References Currie-68 and Currie-
84

511.6 Determine the minimum detectable activity, MDA, for this measurement as
follows and record on Attachment 6:

t
27 '329\'?9'5 (- f‘-)

MDA - L]
ts * Epgge * 0037 x A

where MDA = the minimum detectable activity (pCi per gram), and the
remainder of the variables are as defined previously.

Note: This methodology was taken from References Currie-68 and Currie-
84.

5.12 Confirmatory Analysis for Water, Soil or Filters

5.12.1 Ensure that the lid of the Marinelli beaker is securely closed or, as
applicable, the filter is securelv contained within the petrie dish (or similar
enclosure).
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5.12.2 Log the sample number and other pertinent information onto a Chain of
Custody form (Attachment 7).

6.12.21

5.12.2.2

5.12.2.3

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

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"

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

512.3 Forward the sampie and the Chain of Custody form to a pre-selected
analytical laboratory by overnight mail carrier (Federal Express or equivalent)

5.12.4 Maintain a copy of the Chain of Custody form and the airbill as the chain of
custody record.

5.12.5 When results are received from the laboratory, record them on Attachment
8 and retain the Certificates of Analysis.

EXEMPTION PROVISIONS

Minor changes to this RSP shall be permitted pursuant to the written authorization of the RSO.
Other variances and exceptions to the raquirements of this RSP shall be permitted pursuant to
the written authorization of the RSO and the RSC, and after approval by the USNRC.

DOCUMENTATION

Records shall be maintained pursuant to RSP-004, "Radiation Protection Records”

ATTACHMENTS

8.1 Attachment 1 - Daily Energy Response and Regions of Interest

8.2 Attachment 2 - Background Data

8.3 Attachment 3 - Efficiency Determination for Water Samples

8.4 Attachment 4 - Efficiency Determination for Soil Samples
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8.5 Attachment 5 - Efficiency Determination for Filters
8.6 Attachment 6 - Analysis of Samples

8.7 Attachment 7 - Chain of Custody Form
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ADVANCED MEDICAL SYSTEMS, INC.
ANALYSIS REQUEST AND

Reference No.

CHAIN OF CUSTODY RECORD Page 1 of
(1} Chert Name (7) Samples Stwpment Date {51 Bill te:
{21 Sampie Team | eader {8} Lab Destination
{3) Task No {3} Lab Contact
(4] Proect Manager {12) Techmical Contact/Phone {10} Report te:

{8, Purchase Order No.

{13! Carner'Wavybill No

{11) Required Report Date

(15) Sample
Description/Type

ONE CONTAINER PER LINE
(15) Date/Time Collected

{23} Special Instructions

{24) Passtble Hazard ldentification {25} Samyde Lispasal

Non-hazard O Flammable O Skin frritant O Poisen B O Unknown O Returnto Cwant O Disposalby LabO Archive months

(26} Turnaround Time Regquired Normal O Rush O 27)0Cleve: IO WO WO PropectSpecific

(28} Relinquished by: (signature, date, time}:

Received by: {signature, date, time)

Relinquished by: (signature, date, time}:

Recewved by: (signature, date, time}
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1 PURPOSE

The purpose of this Radiation Safety Procedure (RSP) 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 into the sanitary sewer system.

2 SCOPE

This RSP appiies to (he routine collection and analysis of water samples at the London Road
facility of Advanced Medical Systems, Inc. (AMS) for the purpose of demonstrating compliance
with discharge criteria. Samples collected for reasons other than compliance demonstration are
exempt from the provisions of this RSP.

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

3.2 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.

3.3 U. S Environmental Protoctnon Agency, Gamma Emmmg Raduonuchdes m Dnnkmg Water,
Method 901.1, edures BaASUre

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

3.5 U.S. Nuclear Regulatory Commission Regulatory Guide No. 4.8, “Environmental Technical
Specifications for Nuclear Power Plants” (draft for comment), December, 1975.

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

3.7 U.S. Nuclear Regulatory Commission, NRC Information Notice 94-07, "Solubility Criteria
for Liquid Effluent Releases to Sanitary Sewerage Under the Revised 10 CFR Part 20".

3.8 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, 1895.
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3.9 Advanced Medical Systems, Inc., RSP-018, "Operation of the Gamma Spectrometer”.

3.10 Advanced Medical Systems, Inc., RSP-022, “Quality Assurance for Radionuclide Analysis
by Gamma Spectroscopy”.

a4 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 Responsibilities
5.1.1 Sample collection and analysis shall be performed by a Radiation Surveyor.

65.1.2 The RSO shall select and pre-qualify a commercial analytical laboratory to perform
confirmatory analyses by the methodology described in RSP-022, as required.

5.1.3 Water shall be discharged to the sewer system only upon the authorization of the
RSO.

o,
L%

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 a hold-up tank that is 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 galions, the re-
circulation pumps shall be activated 40 minutes prior to sample collection.

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

Note: Samples may be collected from any location of the hold-up tank.
5.2.4 The location, date and time of sample collection shall be documented.

5.2.5 No additional water shall be added to the hold-up tank after the sample has been
collected.
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5.2.6 The re-circulation pumps, or equivalent agitation device, shall remain in operation
until the results of the analysis are received.

5.2.7 The collection frequency shall be once per tank for water free-flowing from the
underdrain system of the London Road facility.

5.3 Sample Collection from a Free-flowing Source

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

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

5.3.3 The collectior. irequency shall be once per week for water free-flowing from the
underdrain system of the London Road facility.

5.4 Sample Collecticr n from a Free-flowing Source with an In-line Hold-up Point

5.4.1 A sample of water shall be collected from the hold-up point (tank) of a free-flowing
source into a clean one-liter Marinelli beaker.

Note: Samples may be collected from any location of the tank.
5.4.2 The location, date and time of sample collection shall be documented.

5.4.3 The collection frequency shall be once per week for water free-flowing from the
underdrain system of the London Road facility.

55 Total Activity Determination

5.56.1 Water samples shall be analyzed by direct counting pursuant to the methodologies
described in RSP-018.

5.5.2 If the net sample count rate is less than the Decision Levei, the sample may be
assumed to contain no radioactivity above background.

5.6.3 Counting conditions shall result in a minimum detectable activity (MDA) of no
greater than 50 pCi per liter.

5.5.4 If the sample MDA is greater than 50 pCi per liter, the sample should be forwarded
to a commercial analytical laboratory for confirmatory analysis by the methodology
described in RSP-018.
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5.6 Insoluble Activity Determination

5.6.1 Samples that contain *Co in concentrations of less than 100 pCi per liter 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.
5.6.2 The filter shall be analyzed pursuant to RSP-018.

5.6.3 If the net filter count rate is less than the Decision Level, the filter may be assumed
to contain no radioactivity above background.

5.6.4 Counting conditions shall result in @ MDA of no greater than 15 pCi per filter.

5.6.5 If the filter MDA is greater than 15 pCi per liter, the filter should be forwarded to
a commercial analytical laboratory for confirmatory analysis by the methodology
described in RSP-018.

5.7 Confirmatory Analysis

5.7.1 The sample container or the filter, as applicable, shall be enclosed inside of two zip-
lock baggies, labeled, a Chain of Custody Form shall be completed, and the sample
shall be shipped to the laboratory as described in RSP-018.

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

5.7.2.1 Analytical results that are less than the decision level or greater than
100 pCi/liter shall be forwarded to the RSO and no additional
analyses shall be necessary.

5.7.2.2 Analytical results that are greater than 15 pCi per liter but less than
100 pCi per liter shall cause the sample to be analyzed for suspended
gross alpha and groes beta radioactivity pursuant to American Public
Health Association Method 7110.

5.7.3 When results from the analytical laboratory are received, they shall be recorded and
retained as described in RSP-018.
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5.8 Criteria for Discharge of Water into the Sewer System
Note: Attachment 1 contains the technical basis for the discharge criteria.
5.8.1 Discharges of water shall not exceed 25,000 gallons in a 24-hour period.

5.8.2 Water that contains total activity of greater than 100 pCi per Iiger of ®Co shall not
be discharged.

5.8.3 Water that contains insoluble activity of greater than 15 pCi per liter of **Co shall
not be discharged.

6 EXEMPTION PROVISIONS
Minor changes to this RSP shall be permitted pursuant to the written authorization of the RSO.
Other variances and exceptions to the requirements of this RSP shall be permitted pursuant to
the written authorization of the RSO and the RSC, and after approval by the USNRC.
7 DOCUMENTATION
7.1 Records to be maintained shall include:
7.1.1 Forms generated pursuant to RSP-018 and RSP-022.
7.1.2 Chain of Custody documentation (forms, airbills, etc.)
7.1.3 Requests for analysis
7.1.4 Certificates of Analysis
7.1.5 Discharge logs/records
7.2 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

System Description

The Advanced Medical Systems, Inc. (AMS) gamma spectroscopy system is comprised of a scintillation
detector and a multichannel analyzer (MCA). The MCA is a Nucleus Model MCB00A 256-channel
analyzer that includes the main housing, the monitor, and an uninterruptable power supply. The
detector is a 2 in. by 2 in. thallium-activated sodium iodide crystal that is optically-coupled to a
photomultiplier tube on a voltage divider. The detector, the tube and the divider are housed inside a
2 in.-thick lead shieid.

The system is located in a non-atmospherically-controlled office in the vicinity of the AMS conference
room. While the ambient temperature in this area cannot be readily controlled, it does remain somewhat
stable (e.g., within + 20° F) throughout typical counting times. The ambient gamma exposure rate in
the counting room is approximately 10 microR per hour.

Since the only radionuclide of interest to AMS is *°Co, the system is calibrated daily, using water-
equivalent, soil-equivalent, or filter-equivalent standardized sources of *“Co that are traceable to the
National Institute of Standards and Technology (NIST). The standardized sources of water and soil are
in a Marinelli beaker geometry, while the geometry of the filter source is an electroplated disk.

AMS also has a contract arrangement with a commercial analytical laboratory. On demand, this
laboratory analyzes water samples, soil samples, or filters in order to demonstrate compliance with
applicable criteria, or to provide confirmation that the AMS spectroscopy system is functioning as
expected and required.

Objective of the Sampling/Discharge Program

The objective of the water sampling and discharge program at AMS is to ensure compliance with
applicable regulations for the discharge of water into the sanitary sewer system, and to ensure the
radiological health and safety of employees and members of the general public is adequately protected.
To demonstrate that these objectives are met, there must be clear instruction on how to interpret the
results of sampling and analysis.

Performance Criteria
The following are the criteria for discharge of wastewater from the AMS facility on London Road:

(1) A maximum of 25,000 gallons of water may be discharged over a single day.

(2) Water to be discharged must be sampled and confirmed to contain less than 100 pCi of *Co
per liter.
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(3) If a sample exhibite a net count rate by direct counting that is greater than the Decision
Level, and if the total ®**Co concentration (soluble plus insoluble) is less than 100 pCi per liter,
the water may be discharged if the insoluble fraction is shown to be less than 15 pCi per liter.’

Basis for the Discharge Critena

These discharge criteria were based upon an analysis of a series of regulatory and technical constraints
and requirements. The following is a listing of the pertinent requirement and constraints in regard to
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 biclogical 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 conceritration is 30,000 pCi/l.

. 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 agreernent with AMS
in regard to radionuclide discharge limits.” This agree ~=nt stipulates that “water proposed
for discharge from the foundation footer drain system that shows the presence of Cobalt
60 in a concentration of 100 pCi per liter or less, may be discharged”.

In regard to the means of determining whether a discharged material is “readily soluble”, the guidance
found in USNRC Information Notice 94-07, "Solubility Criteria for Liquid Effluent Releases to Sanitary
Sewerage Under the Revised 10 CFR Part 20" applies. This document lists the acceptable methods for
demonstrating compliance with the solubility requirements. One of these is the American Public Health
Association (APHA) Mathod 71 10 “Gross Aloha and Gross Beta Radooactlvuty (Total, Suspended, and
Dissolved)”, Stg e Exg : ater g

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

The USEPA, on the other hand, recognizes the presence of naturally-occurring radioactivity in water.
Consequentiy, 40 CFR 141 indicates that if the average annual concentration of gross beta activity in
water is less than 50 pCi per liter, no further analyses are required. Concentrations greater than 50

'

This value was selected to be consistent with the guidance found in USNRC Regulatory Guide 4.5,
“Enviranmental Technical Specifications for Nuclear Power Plamts (draft for comment)”.

! United States District Court, Northern District of Ohio, Eastern Division, Order on Consent, Case No. 1:94 CV
25565, December 22, 1995,
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pCi/l may still be acceptable for a drinking water supply, but isotope-specific analyses are required
before the decision is made. For **Co, the isotope-specific limit is 200 pCi per liter.

To summarize, federal regulations and a court order dictate that the maximum concentration of %Co that
may be released into the sewer system or drinking water supplies by AMS is 100 pCi per liter, as
determined by gamma spectros-npy. However, any detectable activity (e.g., greater than the MDA)
must meet the USNKC's criteria for solubility (e.g., there must be no detectable insoluble **Co activity).
Since the USNRC has not defined an acceptable MDA for the purposes of determining compliance, the
USEPA’s recognition of up to 50 pCi per liter of radioactivity in water as being an acceptable component
of the natural background is used to sct a performance criterion (e.g., an acceptable MDA).® As long
as the AMS measurement system is capable of detecting at least 50 pCi of ®Co in its discharges, AMS
can ensure compliance with all applicable regulations, significant conservatism in its discharge practices,
and no radiological impact on the local sewage treatment system.*

System Capabilities
The following is a listing of the performance characteristics of the AMS spectroscopy system:

. The average detection efficiency of the AMS spectroscopy system for the water-
equivalent standardized source of *Co, is approximately two (2) percent. This efficiency
is achievable when the region of integration on the gamma spectrum encompasses the

' In USNRC Regulatory Guide 4.5, “Environmental Technical Specifications for Nuclear Power Plants” (draft for
comment), the USNRC states that analytical technigques used to demornstrate compliance with 10 CFR 20 release
critenia shall be such that the dete :tion capabilities in Table 3 of the Regulatory Guide are achieved. In this table,
the acceptable lower limit of detection, defined at the 95% confidence level, is 15 pCi of **Co per liter. Therefore,
it can be assumed that any water that contains less than 15 pCi of *Co per liter can be discharged without regard
for the soiubility of the materials contained therein. Mowever, this guidance document is a “draft for comment”,
rather than an approved Regulatory Guide. Without the USNRC's concurrence that this guidance is applicable to
licensee programs, AMS does not feel that it can cite this as an acceptable performance criterion.

* The USNRC considers soils with **Co concentrations of 8 pCi per gram or less to be acceptable for release for
unrestricted use. (AMS has been unable to determine the source or the technical basie for this imit. However,
the USNRC deemed it acceptable during a 1995 drainage system remediation project at the London Road facility.)
To ensure that the waste ash produced at the sewage treatment plant that services AMS remains exempt from
regulation, AMS must not discharge **Co in concentrations that might result in concentrations in excess of 8 pCi
per gram. If it is assumed that every atom of **Co discharged from AMS is transported to the ash, that 25,000
gallons of cobalt-bearing wastewater is discharged per day from AMS, and that the sewage treatment plant
produces 7.5 tons of ash per day. The following results:

, 8 poilg , pC
Discharge Limit - 578
94626t 1day 1 ton '

day 751ton  908x10* grams

Theretore, 10 ensure that there are no adverse radiological impacts on the local sewage treatment plant, AMS must
ensure its discharge concentration is less than 545 pCi of **Co per liter, which is well-above the limiting regulatory
and court-ordered discharge limit.
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“tull width, full max” (FWFM) of the 1.17 and the 1.32 MeV “peaks” associated with the
decay of *°Co.

. A nominal detection limit for ®**Co in water after a four-hour count time ranges from 30
to 50 pCi/l, depending upon the quantity of naturally-occurring radionuclides that are
present in the sample and the counting time."®

. The nominal detection limit for ®Co on a filter after a four-hour count time ranges from
eight (8) to 15 pCi/l, depending upon the quantity of naturally-occurring radionuclides that
are present in the sample.

The following are nominal performance characteristics of the commercial analytical laboratory used to
analyze samples foo AMS:

. The nominal detection sensitivity for **Co in water by the methodology of gamma
spectroscopy with hyperpure germanium detectors is less than 15 pCi per liter in a one-
hour count time, depending upon the quantity of naturally-occurring radionuclides present
in the sample.

. The nominal detection sensitivity for *Co on a filter by the methodology of gamma
spectroscopy with hyperpure germanium detectors is less Lhan five (5) pCi per filter in a
one-hour count time, depending upon the quantity of naturally-occurring radionuclides
present in the sample.

Caonclusions

For water samples analyzed at AMS pursuant to RSP-018, “Operation of the Gamma Spectrometer” and
RSP-019, “Assessment of Radioactivity in Water Samples”, a performance criterion of 50 pCi of *Co
per liter of water by direct counting is deemed acceptable. Since discharges at this concentration
clearly impose no radiological impact on the public water supply or the local sewage treatment plant,
water that exhibits analytical results that are below the decision level, with MDAs of less than 50 pCi
per liter, and with a maximum daily discharge volume of 25,000 gallons is considered to be “below
radiological concern” since it is consistent with the intent of 10 CFR 20, and is sufficiently protective
of workers and the general public.

* The methodology for MDA determination was taken from Curie, L.A. (1968), “Limits for Qualitative Detection
and Quantitative Determination”, Analytical Chemistry 40(3):586-593, and Currie, L.A. (1984), “Lower Limit of
Detection: Definition and Elaboration of a Proposed Position for Radiological Effluent and Environmental
Measurements”, NUREG/CR-4007, Nuclear Regulatory Commussion.

¢ Water samples acquired and analyzed by AMS between June 17, 1996 and October 22, 1996 exhibit a mean
MDA of 42.9 + 0.4 pCi per liter for a four (4) hour count time.
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1 PURPOSE

This procedure establishes the methods and responsibilities for assuring that all measurement
data generated using by the Advanced Medical Systems, Inc. (AMS) gamma spectroscopy
system are scientifically and legally defensible, of known and appropriate quality, and are
documented.

2 SCOPE

This Radiation Safety Procedi = (RSP) applies to the analysis of all samples analyzed for
compliance purposes using the AMS gamma spectroscopy system or commercial analytical
laboratory support. Samples that are analyzed for reasons other than compliance are exempt
from the requirements of this RSP.

3 REFERENCES
3.1 U. S. Nuclear Regulatory Commission Radioactive Material License Number 34-19089-01.
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 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-006, “Training and
Qualifications of Radiation Protection Personnel”

3.5 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-013, “Control of
Radioactive Waste”.

3.6 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-018, “Operation
of the Gamma Spectrometer”

3.7 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-019, “Assessment
of Radioactivity in Water Samples”

3.8 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-020, “Quality
Assurance Audits”.
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Bl DEFINITIONS

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

5 PROCEDURE
5.1  Responsibilities
5.1.1 The Engineering Manager shall:

5.1.1.1 Ensure sufficient resources are made available to comply with the
requirements of this RSP,

51.1.2 Support quality assurance as an essential element in all functional,
management, and administrative activities related to radionuclide
analysis by gamma spectroscopy.

5.1.2 The RSO shall:

5.1.2.1 Establish and maintain an effective quality assurance program for
garmma spectroscopy.

51.2.2 Ensure all gamma spectroscopy operations are conducted in
accordance with this RSP.

5.1.2.3 Ensure that quality control (QC) limits are established and followed
for critical points in the measurement process and that they are
based on sound statistical methods.

5.1.2.4 Perform an independent review of a 100% of the data reports.

5.1.2.5 Ensure analytical procedures are performed by Radiation Surveyors
who are qualified as described in RSP-006.

5.1.2.6 Select and pre-qualify the commercial analytical laboratory used to
perform confirmatory analyses
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5.1.3 Radiation Surveyors shall:

5.1.3.1 Use QC steps and RSPs properly during sample collection, sample
anaiysis, data interpretation, or any routine sampling or analysis
activity.

5.1.3.2 Maintain compiete documentation of analytical activities.

5.1.3.3 Correct and document problems and deficiencies in any portion of the

measurement system.

5134 Evaluate 100% of the data for acceptability based upon QC limits
and professional judgement.

5.1.3.5 Periodically review this RSP for continued applicability.
5.2 Sample Management

5.2.1 Sample containers shall consist of commercially pre-cleaned one (1) liter Marinelli
beakers.

5.2.2 Sample containers shall be kept in a contaminant-free, secure area.

5.2.3 Sample preservatives shall not be used unless so instructed by the analytical
laboratory performing confirmatory analysis.

5.2.4 Samples shall be processed through the entire analytical method as specified in
RSP-018 and RSP-019.

5.2.5 After analysis is complete and there is no further use for a sample, it shall be
disposed of as described in RSP-013 and RSP-019.

5.3 Analytical Methods
5.3.1 QC procedures shall be incorporated into sample analysis activities.

Note: These procedures may include calibration verification, background
verification, duplicate analyses, or confirmatory analyses.

5.3.2 All analyses shall be performed according to the uniform, standard method
documented in RSP-018
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5.4 Control Charts

65.4.1 Control charts shall be generated and used to demonstrate stat’ - ontro!
counting room conditions and the operational status of the equipment.

5.4.2 Control limits shall be experimentally determined and should inciude:
54.2.1 An upper and lower warning limit.
5.4.2.2 An upper and lower control limit.

5.4.3 Control Levels shall be determined by the following:

5.4.3.1 Acquire background ( ata (counts per minute) and efficiency data (per
cent) as described in RSP-018 for a total of ten (10) measurements
each.
5.4.3.2 From the 10 individual measurements, determine the control mean
(CM) of each measurement type by:
e
CM & =1

n

where C, = the results of measurement number “i”, and n = the
total number of that measurement type performed.

5.4.3.3 From the 10 individual measurements, determine the standard
deviation (0) by:

J)": (M-’
o= 1=l
n-1
5434 Determine the Upper Warning Level (UWL) by:
UML « CM, «+ (2x0)
5435 Determine the Lower Warning Level (LWL) by:
LWL =CM, -(2x0)

5436 Determine the Upper Control Level (UCLM) by:
UCL <CM, +(3x0)
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54.3.7 Determine the Lower Control Level (LCL) by:
LCL = CM, - (3x0)

5.4.4 Control Charts shall be prepared as follows:
5.4.4.1 Create a Background Control Chart and an Efficiency Control Chart
by plotting measurements on the y-axis and date on the x-axis of
graphing paper.

5442 Show the control mean (CM), the + 20 (UWL and LWL) and the +
30 (UCL and LCL) levels by horizontal lines.

5.4.4.3 Plot each week’s background measurement and each day’s efficiency
measurement on the applicable control chart,

5.4.5 The control limits shall be updated every 30 data points or when a significant
change in the measurement system configuration occurs.

5.4.6 The system may be considered to be “out of control” when one of the following

occurs:

5461 A single point falls outside the control limit.

54.6.2 A series of ten (10) successive points fall on the same side of the
central line.

5.46.3 A series of seven (7) successive points trend in the same direction.

5464 Any three (3) consecutive points fall outside of the warning limit

5.4.6.5 A cyclical pattern of control values.

5.4.7 If the system is “out of control”, it shall be removed from service, the RSO shall
be notified, and the system shal' be repaired.

5.5 System and Performance Audits
5.5.1 Internal audits to determine on-going compliance with this RSP and to assess the
overall quality of data collected during the measurement process shall be

performed.

556.1.1 The frequency of internal audits shall be twice per calendar year.
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5.56.1.2 Internal audits shall be accomplished through:

5.6.1.2.1 Observing measurement activities.

$.5.1.2.2 Inspecting operating conditions and documentation

5.56.1.2.3 Interviewing radiation surveyors performing the analyses.
5.56.1.3 The internal audit methodology shall be as described in RSP-020.

5.5.2 External audits shall be performed at the frequency of and as described in RSP-
020.

o
(o2}

Quality Control Steps
5.6.1 Duplicate analyses to verify the precision of results shall be performed.

5.6.1.1 One duplicate sample analysis shall be performed for each ten (10)
samples analyzed (e.g., a frequency of 10%).

5.6.1.2 Duplicate sampies shall be analyzed in the same manner and with the
same count time as the original sample analysis.

£.6.1.3 If the results of the duplicate sample analysis is significantly different
from the resuits of the original sample analysis, the matrix
homogeneity shall be evaluated to determine if re-analysis is required.
Note: For example, “significantly different” may be interpreted as follows:
C,-2JC, < C, < C,+2/C,
where C, = the counts from the first analysis, and C, = counts from the
second analysis.

56.".4 If the duplicate analysis is “out of control”:

5.6.1.4.1 A second, different sample, of the same matrix should be
analyzed in duplicate; or

5.6.1.4.2 Data acquired prior to the original duplicate analysis should be
qualified.
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5.6.1.5 If the results from the second sample are “out of control”, a

background and efficiency check shall be performed as described in
section 5.4 and in RSP-018.

5.6.2 Duplicate collections shall be performed for grab samples in order confirm that the
collected samplas are representative of the entire stream.

5.6.2.1 One duplicate sample collection shall be performed for each ten (10)
grab samples collected from a specific stream (e.g., a frequency of
10%).

5.6.2.2 Duplicate sample collections shall be analyzed in the same manner

and with the same count time.

56.2.3 If the analytical results from the duplicate collections differ
significantly, the collection methodology shall be evaluated to
determine continued applicability.

Note: For example, “significantly different” may be interpreted as follows:

C,-2C, < C, < C,+2/C,

where C, = the counts from the first collection, and C, = counts from the
second collection.

2.6.3 An external intercomparison to verify the capability of the AMS spectroscopy
system shall be performed.

56.3.1 The frequency of external intercomparisons shall be once per
calendar quarter.

5.6.3.2 For the external intercomparison, a sample of water, soil, or a fiiter
that has been analyzed using the AMS spectroscopy system shall be
forwarded to the pre-qualified commercial analytical laboratory.

56.3.3 The water sample selected for intercomparison shall be unfiltered,
and shall exhibit a net count rate by direct counting that was less
than the Decision Level and an MDA of less than 50 pCi per liter.

56.3.4 The methodology for packaging, shipping, and analyzing external
intercomparison samples shall be as described in RSP-018.
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5.6.3.5 If the results from the analytical lahoratory differ significantly from

the results generated by AMS, th  ‘tercomparison results may be
“out of control”.
Note: For example, “significantly different” may be interpreted as follows:
C,-2/C, < C, < C,+2/C,

where C, = the radionuclide concentration determined by AMS, and C, =
radionuclide concentration determined by the commercial analytical

laboratory.
5.6.3.6 If the intercomparison analysis is “out of control”:
5.6.3.6.1 A second, cifferent sample, of the same matrix should be
subject to intercomparison analysis; or
5.6.3.6.2 Data acquired prior to the original intercomparison analysis
should be qualified.
5.6.3.7 if the results from the second intercomparison are “out of control”,

a background and efficiency check shall be performed as described
in section 5.4 ana in RSP-018.

6.7 Data Validation

5.7.1 All data and results generated by the gamma spectroscopy system shall be
evaluated for acceptability on the basis of the criteria contained in this RSP,

5.7.2 The radiation surveyor shall incorporate all applicable QC steps as specified in this
RSP (e.g., control chart generation, duplicate sample analysis).

5.7.3 Following each QC analysis, the radiation surveyor shall perform the necessary
calculations.

5.7.4 If a QC step does not meet the acceptence criteria described in this RSP, the
radiation surveyor shall perform the following, in concert with the RSO:

5.7.4.1 An appropriate corrective action shall be identified and implemented.

5.7.4.2 If an appropriate corrective action cannot be performed, data
acquired prior to the validation shall be qualified.
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5.7.4.3 Information related to the analyses shall be thoroughly documented.

5.7.5 The RSO shall perform a final review of 100% the data pacl.age associated with
all sample resuits for completeness, accuracy, consistency, and compliance with
this RSP.

Chain of Custody Elements
5.8.1 In order to establish the documentation necessary to trace sample possession from
the time of coliection, a serially-numbered Chain of Custody Form (Attachment 1)

shall be completed and should accompany every sample.

5.8.2 The Chain of Custody Form shall contain the following types of information:

5.8.2.1 Sample identification.

5822 Signature of sample collector

5.8.2.3 Date and time of sample collection

5824 Sample type (e.g., water, soil or filter)

5.8.2.5 Chemical and physical constituents and methods for which analysis

will be conducted.
58.2.6 Signature(s) of person(s) involved in the chain of possession
5.8.2.7 Inclusive dates and time of possession

5.8.3 The Chain of Custody Form shall accompany the sample(s) on delivery to a
commercial analytical laboratory.

5.6.4 The data package received from the commercial analytical laboratory shall include
a copy of the Chain of Custody Form with all signatures .

5.8.5 To maintain chain of custody during shipment, overnight air carriers (e.g., Federal
Express or equivalent) shall be used for sample transport to the commercial
analytical laboratory.
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5.9 Corrective Actions
5.9.1 If sample handling, analytical equipment, QC sample analysis results, or analytical
systems fail to meet the criteria established in this RSP, corrective action shall be
implemented by the RSO.

5.9.2 Corrective action should consist of immediate actions and long-term actions.

5.9.2.1 The need for immediate corrective action may be identified by the
radiation surveyor as a result of system checks and QC sample
analyses.

5.9.2.2 Immediate action shall be designed to correct or repair non-

confirming measurement systems.

5.9.2.3 Long-term action may be ider tified by quality assurance audits and
performance reviews, and ma consist of the following:

5.9.2.3.1 Training and qualification of personnel
59.2.3.2 Revising the quality assurance system
5.9.2.3.3 Replacing personnel

5.9.2.3.4 Revising RSPs

5.9.2.3.5 Replacing equipment

5.9.3 The steps for instituting corrective action should be as follows:

5.9.3.1 Define the problem

5.8.3.2 Assign responsibility for investigating the problem

5.9.3.3 Investigate and determine the cause of th 2 probiem

5934 Determine a corrective action to eliminate the problem

5.9.3.5 Assign and accept responsibility for implementing the corrective

action
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5.9.3.6 Establish effectiveness of the corrective action and implement the
correction
5.9.3.7 Verify that the corrective action has eliminated the problem

5.10 Control of Purchased Items

5.10.1 The procurement of AMS instruments, equipment, stancards and services
shall be controlled to ensure compliance with this RSP and RSP-018,

5.10.2 Procured articles, materials, or services shall meet AMS purchase
requirements, technical specifications, and quality assurance provisions.

5.10.3 When an article, material, or service procured by AMS does not conform to
applicable specifications or other requirements,, it shall be identified as non-
conforming, segregated to the extent practicable, and held for review action.

5104 Pre-approval of a commercial analytica! laboratory shall require written
certification by a corporate official of the laboratory that the following are
maintained:

5.10.4.1 Conformance to recognized standards

Note: USEPA QAMS-005/80, “Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans”; ANSI/ASQC-E5-18xx,
“Specifications and guidelines for Quality Systems for Environmental Data
Collection and Environmental Technology Programs”; ANSI/ASQC Q94 (ISO
9004), "Quality Management and Quality System Elements - Guidelines”;
and NQA-1, "Quality Assurance Program Requirements for Nuclear
Facilities”, or equivalent, are acceptabie standards.

5.10.4.2 Staff training programs

5.10.4.3 Good laboratory and measurement practices

51044 State-of-the-art facilities and instrumentation

51045 Standard operating procedures

5.10.4.6 Non-blind standard reference materials (NIST-traceable)

5.10.4.7 Document control
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5.10.4.8 Replicate blank, matrix spike, background yield tracer, quench
standards, and surrogate measurements

5.10.4.9 Preventative maintenance
5.10.4.10 Prompt and efficiency backup services
5.10.4.11 Sample chain of custody.
5.10.4.12 An independent QA organization
5.10.4.13 A Quality Assurance Management Plan
5.10.4.14 Data quality objectives
5.10.4.15 Independent QA data validation
5.10.4.16 Interlaboratory comparison studies
5.10.4.17 Formal laboratory accreditations
5.10.4.18 Statistical evaluations of analytical precision and accuracy
5.10.4.19 Independent QA verification of computer software
5.10.4.20 Evaluation of subcontractor laboratories.
6 EXEMPTION PROVISIONS
Minor chang: s to this RSP shall be permitted pursuant to the written autiornization of the RSO.
Other variar 2s and exceptions to the requirements of this RSP shall be perminiod pursuant to
the written ' thorization of the RSO and the RSC, and after approval by the USNRC.

7 DOCUMENTATION

All records and reports associated with implementation of this RSP, including control charts, shall
be maintained pursuant to RSP-004,

8 ATTACHMENTS

Attachment 1 - Chain of Custody Form




ATTACHMENT 1
ADVANCED MEDICAL SYSTEMS, INC.

ANALYSIS REQUEST AND Reference No.
CHAIN OF CUSTODY RECORD Page 1 of
i1) Chent Name {7) Samples Shipment Date {5} Bill to
{21 Sample Team Leader (8] Lab Destination
{3} Task No. {9) Lab Contact
i4) Project Manager {12) Technical Contact/Phane {10} Report to:
{6) Purchase Order No. (13} Carrier/Waybill No
{11} Required Report Date B

ONE CONVAINER PER LINE

(1) Sample Numbe: {15) Sample (16) Date/Time Cofiected |  (17) Cents = « Type (18) Sampte Volume (18) Preservative (20) Requested Testing Program
Description/Type -
{23) Special Instructions
{24) Possible Hazard ldentification 25) Sample Disposal
Non-hazard O Flammable O Skin lrritant O Poison B O Unknown O Returnto Chent O DisposaibylabC  Archive  ~~ months

Rush O @7)0Cleve 10 H O W T Project Specific

(26) Turnaround Time Required: Normal O

(28} Relinquishyad by: (signature, date, te): Received by: {signature, date, time)

Relinquished oy: (signature, date, time): Received by: (signature, date, time)

(See Reverse for Instructions)



INSTRUCTIONS FOR COMPLETING THIS FORM
1. Client Name: Record the name of the client (AMS)
2. Sample 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 Destinetion: 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 iab'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. Reguired Report Date: Record the date which you and the laboratory contact have determined the results will be reported (include verbal
or final report as appropriate).

12. Yechnical Contact/Phone: Indicate the name of the person to be contacted in case of any questions regarding these samples and the
phone number where the contact may be reached the day the samples arrive in the laboratory.

13. Carrier/Waybill Number: If you are sending the samples by a commercial carrier such as Airborne or Federal Express, record the courier
company name and the waybill or airbill number under which these sampies wili be shipped (Exampie - Fed-Ex/#513631771).

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

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

16. Date/Time Collected: Record date and exact time each sample was collected. Use a 24-hour clock; i.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. Sampile 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 by methed number or guotation number.
23. Special Instructions: Use this space to 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).

26. 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 Lab Contact. 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 Anaiyucal Levels. Project
Specific should reference a quotation number or other specifications that have been submitted to the laboratory before beginning work

28 Signatures: When releasing custody of these samples, use the "Relinquished By" space to sign your full legal name, date and time of

release. After verifying that all samples are present, the person receiving the samples must sign the "Received By" space to take custody
of the samples.
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Advanced Medical Systems, Inc.

London
Cleveland, Oho 44110

(216) 682-3270
Fax (216) €92-3263

March 31, 1997

Mr John R. Madera. Chief

Nuclear Materials Licensing Hranoh

United States Nuclear Regulaion Commussion
K01 Warrenville Road

Lasle, Hlinows 60523-43%1

Re: USNRC License No. 34-19089-01
Dear Mr. Madcra:

An fullowsup 10 the March 31, 1997 telephone comversation between ropresemtatives of Advanced Medioal
Systermi, Ine. (AMS) and the USNRC, the following is a summary of recent events at the Iondon Road
facibity that pertain 10 water being pumped from the foundation drainage system:

During the weckend of March 15, 1997, the pump used 10 remove water from the
Joundation drunage sysiem faded The cause of the failure was later determined 1o be the
floal switch

1he tatture was identified on Monday, Masch 17, 1997, when AMS personnel discovered
approximately 1,000 gallons of water in the basement of the London Road facility.

Ihe water was collected from the basement and placed into a storage tank located i the
Isotope Shop Warchouse  The ®Co concentration u the basement water s approxunately
wo (2) mucrocuries per liter. The action plan for this water not vet determined

The immediate follow-up actions taken by AMS include the following

Additional tank capacity was secured.

The scounity service was asked 10 1nstal! sensor w manhole and bascment that will alen
AMS during off-hours if water levcls nise

A duplex pump will he installed n the munbole in the plave of the exisling pump 1o casure
redundant operations

AMS persotuiel will check the status of the pump and bascrment onoe pet day . including
weehends, uiti! the sensors and duples pump are instatled

Ahydrogeologist was brought in for consutation. und has rendered the follow ng imtial
opirion (1o he confirmed during a pending on-site inspection)  In gencral, he sated that
the pump tailure caused storm water 10 back up o the foundation druinage svstem.
Beususe 1t was pot possible to maimair a hydraubie gradient 1nto the bascinens during the
flooding eveny, ®Co was carried back into the system. During subsequent raimtall ey ents,
U "o will move pevforentially through the footer drums and inio the manhole, and oy or

P.O2Z
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time. the “Co concentrations in the manhole will decrease 1o those noted prior 1o the
basement tlooding event

. An aggressive sampling progrsm of water pumped from the foundation drawnage syvstem
was instituted in order 10 track the contamination status of the svstem.  To date, the “Co
concentrations have dropped from a lugh of 332 pCi per liter to less than 36 pCi per hiter
as determvned by darect counting. There has been no evidence of the presence of msoluble
“Co above a nominal detection himit of ning (9) pCi per liter

The longer-term actions 1o be instituted by . \MS mclude the following:

. Immodiately after the water sampling program demonstrates no detectable “(o from the

feundabon dratnage svstem (e 2. after 5.000 gallons of water are tanked and confirmed

10 vondan no detoctable “Co above a norminal detection limt of 50 pCi per liter by direct

and 15 pCi per liter i the filiration method). the soils in the unmediate vicinity

of the system will be sampled to confirm there 1s no residual contammnation. The soils will

be collected using a dnll ng at specific powts along the foundation drainage system. The

%“Co concentration in the samples will be determined using a combnation of in-house
screening capabihity and confirmatory analyses by a commercial analytical laboratory

. AMS will tank and sample all water that accumulates in the underdram system prior to
discharge untu the soil sampling cliort demonsirales there 1s no residual contamunation
n the underdrain system, and until 10.000 gallons of water are tanked and confinned to
comtain no detectable “Co above a nominal detection lumut of S0 pCi per liter by direct
counting and 15 pC'i per liter by the filtration inethod. At that ume, USNRC approval 1o
“free release ' the water from the foundation drainage svstem will be solicited.

. Onee the 16 drums and 4 inscrts of high-level waste arc removed. the basement of the
London Road tacility will be decontammated. and the WHUT Room will be
hydrologically-stabilized as described in the June 10, 1996 Huilding Recovery Project

proposal

. Once the basesmunit 1s remuodiated. the lateral conncction from the AMS building for storm
water and sanutany discharges 10 the regional sewer svstem will be re-established.

All of the ®Co that was released from the busemcnt during the flooding cvent did not Jeave the underdrain
system. thus there has been no impact on the enviromment or the surrounding population.  Furthermore.
ressdual comtammnation of the underdrain svstem s improhable because of the local hydrology. and
becansc the “Co at AMS has consistently demonstrated a lack of 1onic strength

Bevause our available tank space s hmited. AMS rcquest that the T'SNRC approve Radiation Safety

Procedure RSP-0O18. “Opcration of the Gamma Spoctrometer”, and RSP-019, * Assossment of
Radisctivity in Water Samples ', with the provision that AMS will only relcase water from the foundation
drainage svsiem that has been tanked. sampled. and confirmed to contan no residual *Co above the
rclease criteria contaned in RSP-019 by the close of business on Fridav, April 4, 1997, In addiuon,
because AMS continues 10 be al risk of underdrain svstam contamination as long as the basement of the
London Koad facility remains contarunated. we are also asaing for imelv approyval of our February 21.
1997 request for release of addtional decormmssioning funds 1 order to complete Task 2 (Waste
Disposal) of the Buulding Recovery Project. (AMS has issued purchase orders for the disposal of all of
ils pavkaged waste with the exception of 16 shielded drums and 4 drum inserts of lugh-level waste that

}
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arc currently stored in the basement.  The bascrnent cannot be remediated until these drums arc removed
Bevause the exposure rates associated with the handling of these drums arc relatively hugh. AMS 15
desirous of moving them only once - from the baseinent Lo the velucie that will be used 15 shup them 1o
Bamwell  However. of additional funds are not released in a umely fashion. the drums will be moved

from the basement to Ihigh Level Waste Storage until such time as funds become available for their
disposal At that time, they will be moved again to the transport vehicle )

Please call me at (216) 692-3270 of 1 can answer amv questions or provide vou with additional
information  Timely USNRC response on this request is unperative

Swncercly,

Bty e

Stephen J. Iladdock, RS O,
o L L Swvigel
D A Miller. Esq - Stavole & Muller
C D Derger. CILP -TEM



Advanced M%dical Systems,?nc.

1020 London Hoad
Cleveland, Ohio 44110
(216) 692-3270

Fax (216) 692-3269

March 20, 1997

Mr. John R. Madera, Chief

Nuclear Materials Licensing Branch

United States Nuclear Regulatory Commission
801 Warrenville Road

Tigle Mlinnie A0577.4351

Re: USNRC License No. 34-19089-01

Dear Mr, Madera:

On March 13, 1997, Advanced Medical Systems, Inc. (AMS) forwarded a description of changes to our
water collection/analysis/discharge procedures. Included in those changes was the following eriterion:

“Discharges of sampled water shall not exceed 25,000 gallons in a 24-
hour period.”

Since the intent of this criterion is simply to ensure that the program remains consistent with the
“Technical Basis for Water Discharge Criteria” contained in Radiation Safety Procedure No. RSP-019,
“ Assessrent of Radioactivity in Water Samples”, such that the total discharge of water into the regional
sewer svstem from the London Road facility does not exceed 25,000 gallons in a 24-hour period, AMS
wishes to modifv the criterion as follows:

“Discharges of water shall not exceed 25,000 gallons in a 24-hour
period.”

Please call me at (216) 692-3270 if [ can answer any questions or provide you with additional
information. AMS is awaiting USNRC action on this important issue.

R

5 \‘-‘
S
TR, e, e, 6 <‘>‘ -

Christopher Reed, AR.S.O.
oc: E. L Swvigel
D. A Miller, Esq. - Stavole & Miller
C. D. Berger, CH.P. - I[EM
RECEIVED
MAR 3 1 1997
REGION III



Advanced rx%dxcal Systems.Ync.

1020 London Poad
Cleveland, Ohio 44110
(216) 892-3270

Fax (216) 602-3269

March 13 1997

AMi John R Madera, Chief

Nuclear Materials Licensing Branch

Umited States Nuclear Regulatory Commission
801 Warrenville Koad

Lisle. lhnows 605234351

e USNRCO License No. 34-19089.01
Pear Mr. Madcia

On March 4. 1997, Advanced Medical Systems, Inc. (AMS) provided responses to your February 27, 1997
comments m regard W Kadiation Safety Procedure RSP-018, “Operation of the Gamima Spectrometer”. KSY-
0719, * Assessinent of Kadioactivity in Water Sampics” and RSP-027 “Cuabty Asswane for Radivnuchi.
Anwlysws by Gagtua specuoscopy’ . Subsagueil i (! dat, do dascunad tin ro Sarvd 1i. 1597 wicodo
comversation with Dwight Miller. Esq. (legal counsel to AMS). the tollowing fundamental changes weie maue
to our water collection analysis discharge procedures:

. All samples of underdrain water will be analyzed for boh total *Co content (¢ ., soluble and
insoluble) and for insoluble ®Co content using the methodology described in R3P-018

. The following are the criteria for discharge of underdrain water into the regional sewer system
based upon the sampling analysis results

\ Discharges of sampled water shall not eaceed 25000 gallone i o 24-how
penod

J! Water that contains iotal ¢ activity of greater than 100 pCt per Titer shadl
aut be discha ped

1 Water that contams wsoluble ™0 sciavity ol geeater Wian 15 pLi per hita
shall not be discharged

" Water that exhibits net fifrer count rates (¢ ., isoluble actvity ) that are less
than the decision level may be discharged without tcﬁard tor solubality il the
MDA for the analysis 15 no greater than 13 pCiof “Co

Under separate cover T will forward the referencet RSPs. revised 1o incorporate these changes and the
commutments made in our March 4, 1997 response. When AMNS receives USNRU approval. the thice R®'s
will be signod and implemented as described in RSP-003. - Control of Radiation Safety Procedares ™ In toc
mcantime, if you have any questions or f 1 can provide you with additional infommation, pleass Call me at (210)
692-3270. Timely USNRC action on this important issuc would be grcatly appreciated

Sincerely,

Qpt Hdiol

Stephen ). Haddock, RS.O

e E 1. Svigel

D. A Miller, Exu, - Stavole & Maller
C D, Berger, CHP. - IEM

RECEIVED
MAR 17 1997

frn 37477 REGIOR 1i]



" "advanced Medical Systemsfnc.

1020 LLondon Road
Cieveland, Ohio 44110
(216) 692-3270

Fax (218) 692-3269

March 4, 1997

Mr John R Madera, Chiel

Nuclcar Materials Licensing Branch

U'nuted States Nuclear Regulatory Commission
801 Warrenville Road

Lasle, Hinois 60523-4351

Re: USNRC License No. 34-19089.01
Drear Mr. Madera:

Advanced Medical Svstoms, Inc. (AMS) 1s i receipt of your letter dated February 27, 1997 wherem
additional comments ‘n regard to Radiation Safety Provedure RSP-018, “Operation ol the Gasruna
Spectrometer . RSP-O1Y, “Assessment of Radioactivity n Water Samples”. and RSP-022, “Quality
Assurance for Ra fionuclide Analysis by Gamma Spectroscopy ™ were provided.  Enclosed are our
responses 10 vour comments, along with a description of our proposed follow-up actions. When AMS
receives your approval, the three RSPs will be signed and ymplemented as described in RSP-003, “Control
of Radiation Safety Procedures™

On March 1, 1995 and March 20, 1995, AMS submitted apphications to amend the referenced hoense to
penmit release of ground surface water that collects in the remediated foundanion dramage system of de
Londen Koad tacility, As of the date of this letter. USNRC suthorization to procced on thas - cquest has
not yet been received. Please call me at (216) 692 3270 if vou have any questions or 1T can assit vou
in any way m expediting your review of our March 1, 1996 and March 20, 1996 amendment requests and
subsequent supporting information. Tunely USNRC action on this important but long-overdue assuc
would be greatly appreciated

Sincercly.
' Stephen J. Haddook, R.8.0
oe F. L. Svigel

D. A Miller, Exq. - Stavole & Ahller
C. D. Berger, € 1LP - TEA!
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ADVANCED MEDICAL SYSTEMS, INC.
RESPONSE TO USNRC COMMENTS ON WATER DISCHARGE PROCEDURES

USNRC Comment 1 on Procedure RSP-018: Most of the equations and quantities used 1 the
procedure do not have units associated with them. The procedure moves from counts 1o nCito pCil
without any indication of the units tnvolved. Units are needed to avord confusion.

AMS Response: Concur.
Action Taken: Units will be included in the variable defimtions for each equation

USNRC Commeni 2 o Procedure RSP-018: Scctions 5.6, 5.7 and 5.8 describe the determination of
the counting efficiency. Source numbers are given for the different geometries, but it is not clear from the
procedure that these sources duplicate the counting geometries, such as Marinelli beakers for water and
soil, and filter paper for insoluble materials. It should be noted that the sources must duplicate the
counting geometries.

AMS Response: The purchase specifications for the calibration sources ensured that the source
geometry was similar to the intended counting geometry. It is for this reason that the source
number is specified in RSP-018. Nonetheless, the reviewer's request 1o specify the counting
geometry will be accommodated.

Action Taken: The geometry for cach of the numbered sources will be given in sections 5.6.2.
§.7.2 and 5.8.2, respectively

USNRC Comment 3 on Procedure RSP-018: Scotion 5.2 | states that energy response and regions
of interest shall be determined daily, immediately prior to acquisition of background data. This implics
a daily background determination. However, Sections 3.1, 5.4.1 and .51 state that background 1s to
be determined at least weekly. There appears 1o be some inconsistency

AMS Response: Concur

Action Taken: Scction 5.2.1 will be modified to read: “Energy response and regions of interest
shall be determined daily prior to imtial use ™

USNRC Comment 4 on Procedure RSP-018: 1t should be clearly stated that Section 5.6 efliciency
determination, should be implemented after encrgy and region of mnterest determinations.

AMS Response: Concur
Action Taken: Sections 56.1, 57.1 and 581 will be modified to read: “The detection

efficiency for water soil filters should be determined daily, at the start of cach shift afler the energy
cahibration and regions of interest are determined.”

L)



USNRC Comment 8§ on Procedure RSP-018: The equation in Section 5.10.6 to caleulate the MDA
is incorrect. The quantity under the square root, as shown in the procedure should be:

VR o1 (11 J1,))

AMS Response: (Concur

Action Taken: The typographical error that appeared in the equation i Section 5 10.6 has been
corrected to read:

t
271 +329 \ Ry 1 (1 + ;!)

MDA = 2
"IEMIOOS7-A

USNRC Comment 6 on Procedure RSP-018: Contaminated beakers should not be counted, as 1s
suggested i Section 5.9 6 note, because they do not duplicate the efficiency determination geometry.

AMS Response: Because the thickness of any residual contamination is likely to be small with
respect to the Marinelli beaker size, because the gamma energies of interest at AMS are 1.17 and
1.32 MeV, and because of the stopping power of sodium 10dide for these gamma energies 1s not
great, the geometry difference posed by the reviewer. i light of other associated counting errors,
is negligible and certainly not detectable. However, the presence of surface contamination on the
outside of a beaker will cause the analytical result to be biased high. Therefore, the reviewer’s
recommendation will be accommodated.

Action Taken: The Note under Section 5.9.6 will be modified to read: “If contamination by a
radionuclide other than “Co or other non-radiological material is suspected, place the container
in a thin-walled plastic bag prior to its placement on the detector”.

USNRC Comument 7 on Procedure RSP-018:  Attachment 2 is entitled “Daily Background Data”™, but
the procedure indicates that the background is determined weekly. Which is the correct one, or is there
an explanation”

AMS Response: Coneur.
Action Taken: The title of Attachment 2 will be modified to read “Background Data™

USNRC Comment 8 on Procedure RSP-018: Attachment 6 does not contain a column following the
Decision Level column to indicate whether activity was or was not detected. This 1s necessary to indicate
whether additional steps need be taken or the analysis 1s terminated at that point.

AMS Response: The Note under Statement 5.10.3 states that “if R, 1s less than DL(R). the
sample is assumed to contain no “Co”. AMS maintains that this instruction is sufficient for
deaision-making and that an additional column in Attachment 6 is unnecessary. The remainder
of the Attachment 6 entry must be completed regardless of whether the Decision Level 1s excecded
or not



USNRC Comment 1 on Procedure RSP-019: Scction 5.5.1 states that all samples with detectable
cobalt-60 activity in concentrations of less than 100 pCi per liter will be passed through a 45 um filter,
It s not clear, however, what detectable activity means here It presumably means activity that is above
the decision level If so, then this specific criterion should be given, rather than the vaguer “detectable
activity.”

AMS Response: Concur.

Action Taken: Scction 551 will be modified to read  “Samples that contam “Co in
concentrations of less than 100 pCi per liter shall be draws: (by vacuum pump) through a 0 45
micrometer filter”.

USNRC Comment 2 on Procedure RSP-019: Scction 5.5.2 states that the “filter should be re-
anaivzed” after water is drawn through it. When was it analyzed before this re-analysis? 1f this re-
analysis refers 1o the water, then the text should he changed to reflect this 1dea.

AMS Response: Concur

Action Taken: Section 5.5 2 will be modified to read: “The filter shall be analyzed pursuant to
RSP-018"

USNRC Comment 3 on Procedure RSP-019: Scctions 543, 544 and 554 are inconsistent
Acvording to the logic presented in these sections, all samples with deicctable activity less than 100 pCi ]
will be filtered and the filtrate counted to an MDA of 15 pCil. Detectable activity in the water sample
15 determuned using a setup that provides an MDA of 50 pCi1 However, samples may well contain
activity that 1s not detectable using an MDA of 50 pCi 1, but that is substantially above the 15 pCi | level
The net result is that samples with activities between roughly 50 pCil and 15 pCil will be discharged as
clean when in fact they do not meet the 15 pCil insoluble material eniterion in Section 554 This
situation should be corrected by lowering the MDA in section S.4.3to 15 pCil

AMS Response: AMS assumes the reviewer is referring to some combination of Sections 5 4
and 5.5 i this comment. If that 1s the case, the reviewer s interpretation of the logic is correct

However, the recommendation given by the reviewer 1s not applicable. If samples are counted by
the method of direct counting, which 1s less time-consuming than the method of filtering. and 1f
no detectable radioactivity 1s present. RSP-019 states that the water may be discharged without
regard for solubility. This means that it 1s. theoretically. possible for water containing insoluble
“Co in concentrations greater than 15 pCi per liter but less than the MDA 1o be discharged

However, the performance eniterion for this counting svstem. as described in Attachment |,
“Techmceal Basis for Water Discharge Criteria™, 1s intended to be 50 pCi per hiter. not 15 pCi per
liter. (See response to USNRC Comment 1 on the Techmical Basis for additional information )
This criterion is a factor of four (4) lower than the drinking water standard for *Co (40 CFR
141}, and the methodology for its development 1s consistent with that contained in NUREG CR-
5814, “Evaluation of Exposure Pathways to Man from Disposal of Radioactive Materials into
Samtary Sewer Systems™ (May, 1992),



USNRC Comment 4 on Procedure RSP-019: Scotion 5.6 2.1 incorrectly uses the MDA to reach
detection decisions.  This section should state that analytical results greater than 100 pCi | or showing
results below the corresponding decision level shall be forwarded. ¢te.

AMS Response: Concur

Action Taken: Section 5.6 2.1 will be modified to read ~ Analyvtical results that are less than the
decision level or greater than 100 pCiliter shall be forwarded to the RSO and no additional
analyses shall be necessary™.

USNRC Comment § on Procedure RSP-019: As in ltem 3 above, the MDA 1s incorrectly used to
make detection decisions. This section should state that analvtical results showing results above the
corresponding decision level but less than 100 pCil, ete.

AMS Response: AMS assumes the reviewer is referring to Section 5.6.2.1. the response for
which was presented in response to USNRC Comment 4 on Procedure RSP-019

USNRC Comment 6 on Procedure RSP-019: \ccording to section 5.7 3.1, water that does not contan
any detectable activity cannot be discharged, since it would not meet this eriterion, which must be met for
any discharges according to the procedure.

AMS Response: Concur

Action Taken: For clanty, Section 5.7.4 and 5.7 4 will be reversed. The new Seotron 5.7 4 will
be modified 1o read: “Water that exhibits net count rates in excess of the Decision Level may be
discharged if 1t contamns @/l of the following ™

USNRC Comment 7 on Procedure RSP-019:  The condinon in seetion 5.7.4 1s not acceptable because
it does not meet the 15 pCil eriterion for insoluble material noted i various sections of the procedure.
suchas 5733

AMS Response: The performance entenon for the AMS spectroscopy system for direct counting
18 50 pCi per liter, not 15 »Cy per liter. (See response to USNRC Comunent 1 on the Techmical
Basis for additional information.) Therefore, AMS maintains that Section 3.7.4 1s appropriate.
However, for clanty, the reference to the MDA requirement for cach counting event will be
deleted.

Action Taken: Scotion 5.7.4.1 will be deleted.



USNRC Comment on Procedure RSP-022(a). The samiple 10 be analvzed for external intercomparison
should be obtained from an external, i eference source engaged in “round robin” testing. rather than being
generated in-house, because this will nullify the blind testing ¢lement of the comparison

AMS Response: Secction 5.3.6 does not require blind testing of the AMS spectroscopy system.
It merely requires that a fraction of all sample results obtained by AMS be confirmed by an
outside laboratory

Because the AMS system 1s calibrated daily prior 1o use using a NIST-traceable standard of the
only radionuclide and geometry of interest (1.6, “Co). because a peak search or nuchde
identification program is not used to complete an analysis, and because the results are obtaned
by simple comparison of net counts between a sample and the standard. AMS maintains that blind
testing 18 not necessary.

USNRC Comment on Procedure RSP-022(b): In addition, the sample to be analvzed in thrs manner
should have low levels of activity, comparable to the levels expected in the water samples, th * s, levels
that are¢ close to the MDA used in the various analyses.

AMS Response: Concur,

Action Taken: The following statement will be added after section 56.3.2. “The sample
selecte 1 for intercomparison shall have exhubited a net count rate by direct counting that was less
than the Decision Level and an MDA of less than 50 pCh per liter™.

USNRC Comment 1 on Technical Basis: The last paragraph on Page 8. and the ensuing conclusions,
is invonsistent with Item 3 at the top of the same page. Item 3 states that water may be discharged if the
insoluble fraction 1s shown to be less than 15 pCil The last paragraph on the page. and the conclusion
that follows from it, state that “as long as the AMS measurement system is capable of detecting at least
S0 pCi of cobalt-60 in its discharges (presumably S0 pCil). AMS can ensure comphance 7 However,
it 15 not possible to show that msoluble activity is less than 15 pCi 1 1if the detection svstemn 1s capable only
of detecting 50 pCyl.

AMNS Response: Concur

Action Taken: Itam (3) will be modified to read: 1t a sample exhibits a net count rate by direct
counting that 1s greater than the Decision Level, and if the total “Co concentration (soluble plus
msoluble) 1s less than 100 pCi per liter, the water may be discharged if the insoluble fraction is
shown to be less than 15 pCi per liter”

USNRC Comment 3 on Technical Basis: For the same reasons discussed above, the conclusion 1s not
acceptable It states that “water below the decision level with MDAs of less than 50 pCi per liter.
Such water discharges do not meet the insoluble activity eriterion of less than 15 pCil.

AMS Response: Sce response to USNRC Comment 1 on the Techmical Basis,



USNRC Comment 3 on Technical Basis: At a detection efficiency of 2% for cobalt 60 in a Marinelli
heaker, and a background count rate of 4.6 counts per sccond, it does not appear that AMS” system 1s
capable of achieving an MDA of 50 pCi'l in a 4 hour count. as stated in your document. We suggest that
the caleulation jor MDA be reviewed 10 ensure ils acouracy

AMS Response: As shown in Atteshment 4 of our December 13, 1996 letter, the nominal
background count rate in the regions of interest for the AMS spectroscopy svstem 1s
approxmately 0.46 counts per second, not 4.6 cousts per sccond as cited by the reviewer.

AMS maintains that the equation used to calculate the MDA in Section 5.10.6 of RSP-O18 15
corvect, and that an MDA of less than 50 pCi per liter 15 achievable by direct counting in a four-
hour count time. The following 1s an example caloulation for a one (1) liter sample, an efficiency
of two (2) percent, and a background count rate of 0.46 counts per second, along with the nominal
sample and background count times given in Attachment 4 of our December 13th letter
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: W Iaedical Systemsﬂnc.

216) 692-3270
ax (216) 602-3269

December 13, 1996

Mt John R. Madera, Chief

Nuclear Materials Licensing Branch

United States Nuclear Regulatory Commission
801 Warrenville Road

Lisle, Hlinois 60523-4351

Re: USNRC License No. 34-19089-01
Dear Mr. Madera:

In my leter dated September 26, 1996, Advanced Medical Systems, Inc. (AMS) forwarded additional
information in regard to Radiation Safety Procedure RSP-018, “Operation of the Gamma
Spectrometer” and RSP-019, “Assessment of Radioactivity in Water Samples”. This information was
provided in response to your September 3, 1996 solicitation.

In our September 26th letter, AMS agreed (o certain modifications to the referenced RSPs that were
recommended by the USNRC. We also agreed to develop a quality assurance prograim for our w-
house analytical procedures. Attachment | of this letter contains the revised RSP-018. Attachnem
2 contains the revised RSP-019. Auachment 3 contains RSP-022, “Quality Assurance for Radionuc!ide
Aunalysis by Gamma Spectroscopy”. These procedures were reviewed and approved by the AMS
Radiation Safety Committee. They will be signed and implemented immediately upon vius
concurrence.

AMS 15 suli awaiting USNRC action on our March 1, 1995 and March 20, 1995 applications 10 amend
the referenced license to permit release of ground/surface water that collects in the remediated
foundanon drainage system of the London Road facility. As of the date of this leiter, USNRC
authorization to proceed on this request has not yet been received. Therefore, | would like 1o tuke this
opportunity o summarize the information pertinent to this decision, and propose perforinance criteria
for the AMS program in the hope of a timely and favorable response.

AMS maintains that if we sample and discharge the water that collects in the underdrain system at the
London Road facility pursuant to the attached procedures, and if our monitoring system meels ihe
proposed performance criteria, we will be in compliance with all applicabie regulations. Furthermore

s action will result in no negative health and safety impact on people or the environment. [he
following is a brief review of the technical capability of our in-house anaiysis program, the regulatory
basis for our program, information on public health and safety, the proposed performance criteria, and
4 Programmatic summary
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Technical Capability of the AMS Gamma Spectrometer

The Advanced Medica! Systems, Inc. (AMS) gamma spectroscopy system is comprised of a
scintillation detector and a multichannel analyzer (MCA). The MCA is a Nucleus Model MC800A
256-channel analyzer that includes the main housing, the monitor, and an uninterruptatle poser
supply. The detector 1s a 2 in. by 2 in. thallium-activated sodium iodide crystal that 1s optical.y-
coupled to a photomultiplier tube on a voltage divider. The detector, the tube and the divider are
housed inside of a 2 in.-thick lead shield.

The system 1s located in a non-atmospherically-controlled office in the vicinity of the AMS conference
room. While the ambient temperature in this area cannot be readily controlled, it does remain
somewhat stable (e.g., within + 20 F) throughout typical counting times. The ambient gamma
exposure rate in the counting room is approximately 10 microR per hour.

The operational procedures for the system are described in RSP-018 and RSP-019. Methods for
assuring data quality are described in RSP-022. Since the only radionuclide of interest to AMS is*Co,

the system is calibrated daily using water-equivalent, soil-equivalent, or filter-equivalen: standards of
“Co that are traceable to tae National Institute of Standards and Technology (NIST). The standardized
sources of water and soil are in a Marinelli beaker geometry, while the geometry of the filter source
18 an electroplated disk.

The average detection efficiency of the AMS spectroscopy system for the water-equivalent standardized
source of “Co, is approximately two (2) percent. For the filter-equivalent source, the efficiency is
approximately seven (7) percent. These efficiencies are achievable when the region of integration on
the gamma spectrum encompasses the “full width, full max™ (FWFM) of the 1.17 and the 1.32 MeV
“peaks” associated with the decay of *Co.

Water Sampling Program Summary

AMS is currently bound by court order and USNRC license requirements to pump water from the
underdrain system into hold-up tanks, sample the tanks for the presence of radioactivity, notify the
Northeast Ohio Regional Sewer District (NEORED) of pending discharge of each tank, and await the
results ot a NEORSD confirmatory sampling effort prior to discharge. Between the 1995 completion
date of the sewer remediation project and the date of this letter, over 225,000 gallons of water have
been pumped from the foundation drainage system and sampled.

Attachment 4 is a table showing the results of direct counting of water samgles collected and analyzed
at AMS between June 17, 1996 and November 20, 1996. Using the calculational methodology shown
and referenced in RSP-018, only five (5) of these results exceed the decision level. This means that
the radioactivity in the remaining |8 samp'es is not distinguishable from background.

Attachment 4 also shows that the average background count rate in the energy region of interest for
an eight (8) hour counting time is 4.61 + 0.005 counts per second. Again using the calculational
raethodology shown and referenced in RSP-018, the average detection limit exhibited by the AMS



spectroscopy system between June and November of 1996 for direct counting of water samples was
42.9 + 0.42 pCi per liter. None of the results from the 23 analyses exceeded the detection limit.'

It is also important to note that prior to and during this same time period (June through November of
1995), the NEORSD, and occasionally the USNRC, performed confirmatory analyses of samples from
the same tanks of water sampled by AMS. Throughout this effort, neither agency positively identified
the presence of either soiuble or insoluble “Co in any of the water pumped from the underdrain
system.” Even at the significantly lower detection limits achieved by the NEORSD and the USNRC
during their analyses, there is no evidence that ®Co exists in or near the underdrain system.’

Regulatory Basis

The primary purpose of federal regulations to control radioactive materials is 1o protect people and the
environment from the potent:ally-harmful effects of radiation. The stated objectives of the regulations
are to assure that workers and members of the general public are not exposed to ionizing radiation at
dose rates in excess of recommended limits, and that any exposure is kept to a practical minimum,
economic and societal factors taken into account.

In order 1o achieve these objectives, agencies such as the USNRC promulgate default criteria designed
to facilitate compliance. For example, in Title 10, Code of Federal Regulations, Part 20, the USNRC
authonizes release of liquid effluents as long as the concentration of radionuclides does not exceed the
concentrations shown in Appendix B to 10 CFR 20.1001-20.2401. Compliance wi'h these criteria by
licensees will ensure the primary dose limits are met* Title 10 CFR 20 also autho. zes the 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

" On November 21, 1996, AMS initiated a modified filter ~ounting program as described in RSP-018. The data
acquired to date by this methodology indicate a background count rate in the energy region of interest for an eight (8)
hour counting time of 0.506 counts per second, and a MDA of 12.5 pCi per liter. However, as of the date of this
lener, insufficient data w adequately characterize the capabilities of this program are available. Therefore, it will not
be addressed further in this communication.

* While ™ Co was identified in two 3,000-gallon batch tanks and one 25,000 gallon frac tank, the source of this
comtamination was the tanks themselves, which were used as process tanks for the water treatment project. The
residual “Co that remained in the batch tanks when they were first filled with water from the remediated underdrain
systery was removed by filiration. Sampling of subsequent batches of water held in these tanks has been negative for
the presence of “Co. Remedial action for the frac tank is delayed pending resolution of a non-radiological issie.

" Over 225,000 gallons of underdrain water have been pumped into tanks, sampled, confirmed to be “ciean” by the
NEORSD, and discharged. Because of the effectiveness of the sewer remediation, none of this water has contained
*Co in any form (e.g., soluble or insoluble).

* At AMS, the water that enters the foundation drainage system is neither effluent from the London Road facility per
10 CFR 20.1302(b)2Xi), nor is it discharged licensed materials into the sanitary sewer system per 10 CFR
20.2003(a). It is simply groundwater and storm water that collects within the “bathtub” of shale surrounding the
building. Since this groundwater and storm water does not come in contact with any sources of *Co, continuous
monitoring of the radionuclide content of this water as required in 10 CFR 20.1302(a) is not necessary.
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listed in Table 3 of Appendix B to 10 CFR 20.1001-20.2401. For ®Co, that concentration is 3,000
pCi per liter.

In regard to the means of determining whether a discharged material is “readily soluble”, the guidance
found in USNRC Information Notice 94-07, "Solubility Criteria for Liquid Effluent Releases to
Sanitary Sewerage Under the Revised 10 CFR Part 20" applies. 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 Radioacuvity (Total,

Suspended, and Dissolved)”, Standard Methiods for the Examination of Water and Wastewater, which
1s an analytical procedure for determining the quantity of insoluble gross beta activity in water samples.

Attachment 5 is a table that shows either regulatory criteria or analytical performance criteria in regard
to discharge of “Co. This table clearly shows that the detection limit of AMS’s spectroscopy system
is sufficiently low to detect any *Co concentration in water that might be of regulatory concern.
However, since conventional radioanalytical methods for water are not capabie of confirming the
presence or absence of “one atom of insoluble cobalt”, performance criteria in regard to lower limits
of detection are necessary in order to apply the USNRC's regulations and guidance to “real world”
operations. Uniortunately, neither 10 CFR 20 nor Method 7110 specify performance criteria for
analytical laboratories that analyze samples for compliance purposes and, as of ti:e date of this letter,
the USNRC has not taken a position on this issue.

Proposed Performance Criteria

AMS proposes a performance criterion of 50 pCi per liter of *Co in water by direct counting to
determine if water can be discharged into the sanitary sewer system. This value 1s consistent with the
USEPA's standards for drinking water, and is achievable using the AMS gamma spectroscopy syster.”
Furthermore, it also ensures no adverse radiological impact on people, the environment, and the local
sewage treatmient plani. If AMS is unable to detect the presence of “Co below this performance
criterion, the intent of the federal regulations for discharge into the sanitary sewer system will have
been met, and the water may be discharged without regard for solubility.

Even after extensive tanking and sampling of over 225,000 gallons of water from the underdrain
system, neither AMS, the NEORSD or the USNRC have detected the presence of “Co. However, in
the unlikely event that a water sample is analyzed by direct counting and found to contain more than
50 pCi per liter, AMS proposes the following additional criteria:

" It is also consistent with a United States District Court Order on Consent wherein the NEORSD entered into a pre-
treatment agreement with AMS in regard to radionuclide discharge limits (United States District Court, Northern
District of Ohio, Eastern Division, Order on Consent, Case No. 1:94 CV 2555, December 22, 1995). 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 pCi per liter or less, may be discharged”.
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. If the *Co concentration by direct counting is less than 100 pCi per liter, the water may
be discharged as long as the insoluble fraction is shown to be less than i5 pCi per
liter.*

. If the total “Co concentration exceeds 100 pCi per liter, it will not be discharged.

Health and Safety Impacts of AMS Water Discharge Program

Attachment 4 shows that none of the measured concentration of “Co in the foundation drainage system
berween June and November of 1996 are statistically reliable. Analysis performed by the NEORSD
with detection levels a factor of 10 or more lower than those achievable by AMS have likewise failed
to identify the presence of “Co in the underdrain water. The same is true for samples collected and
analyzed by the USNRC . Since no radioactivity has been found, there is no radiological impact on
people and the environment if AMS discharges water from the underdrain system directly to the
regional sewer system.

Program Summary
In AMS’s March 1, 1995 and March 20, 1995 license amend~~it requests to discharge ground/surface

water, it was anticipated that an immediate outcome of the sewer remediation project would be re-
connection of the sanitary and storm sewers from the London Road facility to the NEORSD's
interceptor. Therefore, in those applications AMS proposed a monitoring methodology designed to
confirm that water that entered the sewer system was free of radioactivity, and demonstrate that the
remediation efforts were, in fact, effective.’

Once USNRC authorization to freely discharge the storm/ground water that collects in the foundation
drainage systemn of the London Road building has been received, AMS will operate & temporary
automatic pumping system to remove water that accumulates in the new manhole. The discharge pont
for this water will be discharged to a storm sewer catch basin on the west side of the building’s west
parking lot.*

A one-liter sample of water will be collected from the new manhole once per week and analyzed
pursuant to RSP-018 and RSP-022. If the manhole is dry on a scheduled sample collection date, that
sample will be collected immediately after water flow resumes. All results will be documented and

* The 100 pCi per liter eriterion is 5C % of the USEPA drinking water standard for “Co found in 40 CFR 141. The
15 pCi per liter standard is consistent with the gaidance found in USNRC Regulatory Guide 4.5, “Environmental
Technical Specifications for Nuclear Power Plants (draft for comment)”.

" Because the water in the remediated underdrain system was intended to flow by gravity mto the London Road
interceptor, the proposed monitoring methodology involved installation of an in-line flow meter and composite sampler
into a new lateral connection. The intent was to collect and analyze composite samples on a planned and periodic
basis until such time as all parties were confident of the effectiveness of the sewer remediation effort. For a variety
of reasons, re-connection of the building foundation drainage system to the London Road interceptor has not occurred.
Therefore, an alternative methodology for meeting the inten. of the March 1 and March 20, 1995 applications (e.g.,
one that does not require a gravity-fed discharge path) will be implemented.

* AMS will then pursue the legal authority 10 re-institute a permanent (gravity-fed) discharge system.
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maintained as described in RSP-003, “Radiation Protection Records”. The sampling schedule will be
included in RSP-008, “Instrumentation and surveillance”.

The criteria for determining whether the water from the underdrain system is suitable for discharge in
RSP-019 are:

. Water that contains greater than 100 pCi per liter of “Co will not be discharged.

. Water that contains greater than 50 pCi of “Co per liter by direct counting and an
insoluble component (e.g., material that will not pass throagh a 0.45 micrometer filter)
of greater than 15 pCi per liter will not be discharged.

. Water than contains no detectable ®Co activity by direct counting may be discharged,
as long as the MDA for the analysis does not exceed 50 pCh per liter.

Since AMS would consider any detectable “Co in samples collected from the manhole to be an unusual
occurrence, such an event would trigger re-instatement of “tanking” procedures (e.g., the water will
be pumped to hold-up tanks, sampled, and confirmed to meet the release criteria prior to discharge)
until the cause has been identified and corrective action instituted.

Piease call me at (216) 692-3270 if you have any questions or if I can assist you in any way in
expediting your review of our March 1, 1996 and March 20, 1996 amendment requests and subsequent
supporting information. Timely USNRC action on this important but long-overdue issue would be
greatly appreciated.

Sincerely,
Stephen J. Haddock, R.S.0.
Svigel

B L
D. A. Miller, Esq. - Stavole & Miller
C. D. Berger, CH.P. - IEM
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1 PURPOSE

The purpose of this Radiation Safety Procedure (RSP) 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 proceduse applies to the routine operation of the gamma spectroscopy system in use at the
London Road facility for analysis of samples used to demonstrate compliance with regulations,
requirements or RSPs. Analysis of other than water or soil samples or filters, or analyses for
purposes other than compliance, are exempt from the requirements of this RSP,

3 REFERENCES
3.1 U. 8. Nuclear Regulatory Commission License No. 34-19089-01 (as amended).

3.2 U. 8. 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

3.3 Strom-82 - Strom, D. J. and P. S. Stansbury, “Minimum Detectable Activity when
Background is Counted Longer thar: the Sample®, Heslth Physics 63(3):360-361, 1992

3.4 Currie-68 - Currie, L.A. {1968), “Limits for Qualitative Detectiors and Quantitative
Determination”, Analytical Chemistry 40(3):586-593.

3.5 Currie-84 - Currie, L.A. (1984}, “Lower Limit of Detection: Definition and Elaboration of
a Proposed Position for Radiological Effluent and Environmental Measurements”,
NUREG/CR-4007, Nu:lear Regulatory Commission.

36 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-022, “Quality
Assurance for Radionuclide Analysis by Gamma Spectroscopy”.

B DEFINITIONS

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

5.1.1 The spectroscopy system should be positioned in a location (counting room) that
is confirmed to have as little competing background as possible.

Note: To confirm that the detector canning is free of contamination, smear
the outside of the canning and ensure that the smear count is less than "2x
baci:.ground”.

5.1.2 The counting room should not exhibit significant fluctuations in temperature over
a 24-hour period.

Note: Temperature fluctuations of + 20°F may cause phototube drift and
apparent ga. shifts.

5.1.3 All values shall be recorded in scientific notation with two (2) figures to the right
of the decimal point.

Note: For example, an efficiency of 0.02065 is recorded as 2.07x10%.

5.1.4 The quality assurance and quality control provisions of RSP-022 shall be
incorporated into all analyses.

5.1.5 The RSO shall perform a final review of the daia package associated with all

sample resuits for completeness, accuracy, consistency, and compliance with RSP-
022.

5.2 Determine Energy Response and Regions of Interest

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

5.2.2 Place a *Co calibration source over the detector

5.2.3 Adjust ampiifier gain and/or high voltage so that the two primary photopeaks fali
in channels 155 (1.17 MeV peak) and 176 (1.33 MeV).

5.2.4 Acquire data until approximately 4,000 counts appear in Channel 1 76, then stop
data acquisition.
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5.2.5 Determine the regions of interest.

5261 Place the left cursor to the left of channel 155 at the location where
the peak tail intersects the continuum.

$.2.8.2 Place the right cursor to the right of channel 176 at the location
where the peak tail intersects the continuum.

5.2.6 Record the left and right channel numbers on Attachment 1
5.3 Determination of Water 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 Marinell Beaker containing deionized water over the detector.
5.3.3 Acquire background counts for t, = 28,800 seconds (eight hours).

5.3.4 Determine the number of counts, C,, in the Region shown on Attachment 1, and
record on Attachment 2.

Note: Maintain a separate Attachment 2 for each media type (e.g., wate:,
soil or filter).

5.3.5 Determine the background count rate, Ry, as follows and record on Attachment 2:
C

R, = -2

L "

5.4  Determination of Soil Background

£.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 a Marinelli Beaker containing dry, cobalt-free soil collected from the AMS
property over the detector.

5.4.3 Acquire background counts for ty = 28,800 seconds (eight hours).
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5.4.4 Determine the number of counts, C,, in the Region shown on Attachment 1, and
record on Attachment 2.
Note: Maintain a separate Attachment 2 for each media type (e.g., water,
soil or filter).
5.4.5 Determine the background count rate, Ry, as follows and record on Attachment 2:
C
N e 8
] '.
5.5 Determination of Filter Background
5.5.1 Background count raies in the regions of interest should be determined at least
once per work week, at the end of a shift.
5.5.2 Place the filter stand and an unused 90-mm diameter filter of the same composition
as those used to filter water over the detector.
5.5.3 Acquire background counts for t, = 28,800 seconds {eight hours).
5.5.4 Determine the number of counts, C,, in the Region shown on Attachment 1, and
record on Attachment 2
Note: Maintain a separate Attachment 2 for each media type (e.g., water,
soil or filter).
5.5.6 Determine the background count rate, Ry. as follows and record on Attachment 2
C
R, = i |
] '.
5.6  Determine Detection Efficiency for Water

5.6.1 The detection etficiency for water should be determined daily, at the start of each
shift.

5 6.2 Place the water-equivalent calibration source (Source No. A3082) over the
detector.

5.6.3 Perform decay correction on source activity by:

UB83 « 1 (deys snce March 1 1985)
Ay (NCI) - 5263 ¢ e

5.6.4 Record corrected activity on Attachment 3.
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5.6.5 Acquire data for t,,, = 600 seconds.

5.6.6 Determine the number of counts, C_,, in the Region shown on Attachment 1, and
record on Attachment 3.

5.6.7 Determine the count rate, R, by the following and record on Attachment 3.

5.6.8 Determine the detection efficiency, E,,.. by the following and record on
Attachment 3.

R
E s
- Aey * 37

5.7 Determine Detection Efficiency for Soil
5.7.1 Detection efficiencies for soil should be determined daily, at the start of each shift.
5.7.2 Place the soil-equivalent calibration source (Source No. A3083) over the detector.
5.7.3 Perform decay correction on scurce activity by:

0883 » ( (owys snce March 1 1”5"

A (NC) = 5876 @ '

5.7.4 Record corrected activity on Attachment 4.
5.7.5 Acquire data for t,, = 600 seconds.

5.7.6 Determine the number of counts, C,,,, in the Region shown on Attachment 1, and
record on Attachment 4.

5.7.7 Determine the count rate, R, by the following and record on Attachment 4.

5.7.8 Determine the detection efficiency, E.... by the following and record on Attachment
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5.8 Determine Detection Etfficiency for Filter

5.8.1 Detection efficiencies for filters should be determined daily, at the start of each
shift.

5.8.2 Place the disk calibration source (Source No. IPL-495-51) over the detector.
5.8.3 Perform decay correction on source activity by:

064 » 1 (dmys snce June 1. 1985
923 82
Apsey (NC) = 134 € ’

5.8.4 Record corrected activity on Attachment 5.
5.8.5 Acquire efficiency data for t,,, = 600 seconds.

5.8.6 Determine the number of counts, C,,, in the Region shown on Attachment 1, and
record on Attachment 5

5.8.7 Determine the count rate, R, ,, by the following and record on Attachment 5.

5.8.8 Determine the efficiency, E,,,. by the following and record on Attachment 5.

R
By * il
Agey * 37

5.9 Data Acquisition

5.9.1 Collect a full Marinelli beaker of water or soil, or place a fil.er in a petrie dish (or
similar container).

5.9.2 Label the sample by S-xxxxxx-yy or Wexxxxxx-yy, where S = Soil, W = Water,
Xxxxxx = today'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.).

5.9.3 Seal the sample container

5.9.4 If the sample is a soil sample, determine the sample amount (A), in grams, by the
following and record on Attachment 6:

A - M8, - MB,

where MB, = the weight of the empty Marinelli beaker, and MB, = the weight of
the full Marninell beaker.
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5.9.5 If the sample 1s a water sample (filtered or unfiltered), the sample amount (A), in
liters, on Attachment 6 shall be assumed to be one (1).

5.9.6 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” .

Note: If contaminated, place the container in & thin-walled plastic bag prior
to placement on the detector.

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

6.9.8 Place the sample or filter over the detector and acquire data for ts = 14,400
seconds (four hours) for water samplas or filters and t, = 7,200 seconds (two
hours) for soil samples.

5.9.9 Remove and archive the sample.

5.10 Data Analysis

5101 Determine the number of counts, C,, in the Region shown on Attachment
1. and record counts on Attachment 6

Note: Maintain 2 separate Attachment § for each media type (e.g., water,
soil or filter).

5.10.2 Determine the sample net count rate, Rs. by the following and record on
Attachment 6:

where R, = the most recent value from the apphcable Attachment 2.
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5.10.3 Determine the decision level , DL(R,), by the following and record on

Attachment 6:
1 1
DL(Ry) - 1645 x |R, (— + —)
e I

where R, = the most recent value from the applicable Attachment 2.

Note: This methodology, taken from Reference Strom-92, states that if R,
is less than DL(R,), the sample is assumed to contain no *Co.

5104 Determine the **Co concentration in the sample by the following and record
on Attachment 6:
RS
Epese * 0037 x A

Concentration -

where R; = the net sample count rate as determined in 5.10.2, and A =
the sample volume for filters or water samples, or the sample mass for soil
samples.

Note: Both negative and positive results should be recorded.

5.10.5 Determine the measurement uncertainty due to counting statistics by the
following and record on Attachment 6:

196 Lt

Uncertainty - fs
Epese " 0037 x A

Note: This methodology was taken from References Currie-68 and Currie-
84.

5106 Determine the minimum detectable activity, MDA, for this measurement as
follows and record on Attachment 6:

e '3
271 -320 |Ryty (1 - ;E)
e

MDA

ls * Epgge * 0037 = A

Note: This methodology was taken from References Currie-68 and Currie-
84.
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5.11 Con'irmatory Analysis for Water, Soil or Filters

5111 Ensure that the lid of the Marinelli beaker is sacurely closed or, as
applicable, the filter is securely contained within the petrie dish (or similar
enclosure).

5.11.2 Log the sample number and other pertinent ‘nformation onto a Chain of

Custody form (Attachment 7).

5.11.21 The analysis to be requested f~  water samples is "gamma
spectroscopy for Cobalt-60, with a \..minal LLD of no greater than
15 pCin”

5.11.2.2 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. 17.2.3 The analysis to be requested for filters is “"gamma spectroscopy for
Cobalt-60, with a nominal LLD of no greater than 5 pCi/l”

5113 Forward the sample and the Chain of Custody form to a pre-selected
analytical laboratory by overnight mail carrier (Federal Express or equivalent)

511.4 Maintain a copy of the Chain of Custody form and the airbill as the chain of
custody record.

51156 When results are received from the laboratory, record them on Attachment
8 and retain the Certificates of Analysis.

6 EXEMPTION PROVISIONS
Minor changes to this RSP shall be permitted pursuant to the written authorization of the RSO.
Other variances and exceptions to the requirements of this RSP shall be permitted pursuant to
the written authorization of the RSO and the RSC, and after approval by the USNRC.

7 DOCUMENTATION
Records shall be maintained pursuant to RSP-004, "Radiation Protection Records”

8 ATTACHMENTS

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

8.3 Attachment 3 - Efficiency Datermination for Water Samples

B.4 Attachment 4 - Efficiency Determination for Soil Samples

8.5 Attachment 5 - Efficiency Determination for Filters

8.6 Attachment 6 - Analysis of Samples

8.7 Attachment 7 - Chain of Custody Form




ATTACHMENT 1
DAILY ENERGY RESPONSE AND REGIONS OF INTEREST

Date nitials Confirm Psaks are in Channels 155 Channel to the left of Channel 155 Channst to the nght of Channel 176
and 176 Whers Past Mests Continuum Whare Peak Meets Continuam
(Channe! A) {Channe! B)




ALTACHMENT 2
DALY BACKGROUND DATA
Type (check one): © Water o Soil O Filter

.
Date Time Date Time (seconds) {counts) (counts per second)




ATTACHMENT 3
EFFICIENCY DETERMINATION - WATER SAMPLES
Standard Source Number A3082, Activity of 526.3 nCi on 0300 March 1, 1995
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EFFICIENCY DETERMINATION - SOIL SAMPLES
Standard Source Number A3083, Activity of 587.6 nCi on 0300 March 1, 1995

itials Date Conectsd Siendard Counts in Region Count Time Count Rate Etficiency
c

’ﬂi - - -‘ ﬂ- -
Ao {counts) (seconds) (counts per second) (counts per O switegiation)
(nCi)




Dats

ATTACHMENT 5
EFFICIENCY DETERMINATION - FILTERS

Standard Source Number IPL-595-51, Activity of 13.4 nCi on 0300 June 1, 1995

Corrected Standwsd Counts » Region Count Time
Activity Coe e
[ o {counts) iseconds)
(nCi}

Count Rats

e
icounts per second)

Ethiciency
[ 3

(counts per ﬂm.:oo.-l.!




i

Count Time
{t,. saconds)

Counts n

Regwon
(C,. counts)

Al TALUHMEN]T ©
ANALYSIS OF SAMPLES
Type (check one): O Water

0 Soil O Filter
m
Net Count Rate | Decision Lavel Concentranion Uncernanty
iR, counts per (DUIR,). counts 1pCi per er. C: per Hrer.
second with R per second) gram o tilter) gram o filver)
takan fom
Attachmant 2)

PCi par der
gram o hiver)
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ADVANCED MEDICAL SYSTEMS, INC.
ANALYSIS REQUEST AND

Reference No.

CHAIN OF CUSTODY RECORD Page 1 of
11 Cheant Name {7) Samples Stpment Date {5) Bl 1o:
2) Sample Team Leader (8) Lab Destination
3) Task No {9) Lab Contact
1) Project Manager {12) Techmicai Contact/Phone (10} Report to
3} Purchase Drder No (131 Carmee/Waybil No
11} Required Report Date
ONE CONTAINER PER LINE
{14) Sampie Number (15 Saruple {18) Date/Time Collected (17 Container Type {18) Sampie Voiume (18) Presarvative {20} Requested Yesting Program
Description/Type

3) Specal instructions

i) Possible Hazard Identsfication {25) Sampie Disposal

n-harard O Flammable O Skin lrrtant O Paison 8 O Unknown O Retum to Cient O Disposalby Lab ! Aschwe  months

i Turnaraund Time Requires: Nomai O Rush O 2N0CLleve 'O 310 O Project Specific =,

i Rednquished by isignature. date. twme! Recerved by (sgnature, date. 1me)

: Relinguished by {signature. date timel Recewved by (signatwre, date tune!
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1 PURPOSE

The purpose of this Radiation Safety Procedure (RSP) is to provide instruction on collecting and
analyzing tanked and free-flowing water samples for the presence ot *Co, and the criteria for
discharge of water into 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) for purposes of demonstrate compliance
with discharge criteria. Samples collected for reasons other than compliance demonstration are
exempt from the provisions of this RSP,

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

3.2 American Public Health Association, Method 7110, “Gross Alpha and Gross Beta

Radioactivity (Total, Suspenied, and Dissolved)”, Standard Methods for the Examination
of Water and Waslewater.

3.3 U.S. Environmental Protection Agency, Gamma Emitting Radionuclides in Drinking Water,

Method 901.1, WMMNWWMM
EPA 600/4-30-032.

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

3.6 U.S. Nuclear Regulatory Commission Regulatory Guide No. 4.8, “Environmental Technical
Specifications for Nuclear Power Plants” (draft for comment), December, 1975,

36 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,

3.7 U. S. Nuclear Regulatory Commission, NRC Information Notice 94-07, "Solubility Criteria
for Liquid Effluent Reieases to Sanitary Sewerage Under the Revised 10 CFR Part 20"

3.8 U. 8. Nuclear Regulatory Commission, Communication from J. A. Grobe (Chief, Nuclear
Materials inspection Section 2) to D. Cesar (Treasurer, Advanced Medical Systems),
February 1, 1995,
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3.9 Advanced Medical Systems, Inc., RSP-018, "Operation of the Gamma Spectrometer”.

3.10 Advanced Medical Systems, Inc., RSP-022, “Quality Assurance for Radionuclide Analysis
by Gamma Spectroscopy”.

& DEFINITIONS

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

5 PROCEDURE
5.1  Responsibilities
5.1.1 Sample collection and analysis shall be performed by a Radiation Surveyor,

5.1.2 The RSO shall select and pre-qualify a commercial analytical laboratory to perform
confirmatory analyses by the methodology described in RSP-022, as required.

5.1.3 Water shall be discharged to the sewer system only upon the authorization of the
RSO.

5.2 Sample Cullection 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 a hold-up tank that is staged for discharge.

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

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

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

Note: Samples may be collected from any location of the hold-up tank.
5.2.4 The location, date and time of sample collection shall be documented.

5.2.5 No additional water shall be added to the hold-up tank after the sample has been
collected.
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5.2.6 The re-circuation pumps, or equivalent agitation device, shall remain in operation
until the results of the analysis are received.

5.3 Sample Collection from a Free-flowing Source

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

5.3.2 The location, date and time of sample collection shall be documented.
5.4 Data Acquisition
5.4.1 Water samples shall be analyzed by the methodologies described in RSP-018.
5.4.2 If the net sample count rate 1s less than the Decision Level calculated pursuant to
RSP-018, the sample may be assumed to contain no radicactivity above

background.

5.4.3 Counting conditions shall result in a minimum detection limit (MDA) ! no greater
than 50 pCi per liter.

5.4.4 If the sample MDA is greater than 50 pCi per liter, the sample shall be forwarded
to a commercial analytical laboratory for confirmatory analysis by the methodology
described in RSP-018.

5.5 Solubility Jetermination

5.£.1 Samples that contain detectable **Co in concentrations of less than 100 pCi per
liter shall be drawn (by vacuum pump) through & 0.45 micrometer filter.

Note: The entire one (1) liter sample shall be drawn through the filter.
5.5.2 The fiiter shall be re-analyzed pursuant to RSP-018.

5.5.3 If the net filter count rate is less than the Decision Level calculated pursuant to
RSP-018, the tilter may be assumed to contain no radioactivity above background.

5.5.4 Counting conditions shall result in a MDA of no greater than 15 pCi per filter.
5.5.5 If the filter MDA is greater than 15 pCi per liter, the filter shall be forwarded to a

commercial analytical laboratory for confirmatory analysis by the methodology
described in RSP-018.
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56 Confirmatory Analysis

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

5.6.2 The samples shall be analyzed by gamma spectroscopy for Cobalt-60 pursuant to
EPA Method 901.1, or HASL-300, or equivalent, with a nominal LLD of no greater
than 15 pCi/l.
5.6.2.1 Analytical results that are less than the MDA or greater than 100

pCi/liter shall be forwarded io the RSO and no additional analyses
shall be necessary.

56.22 Analytical results that are greater than 15 pCi per liter but less than
100 pCi per liter shall cause the sample to be analyzed for suspended
gross alpha and gross beta radioactivity pursuant to American Public
Health Association Method 7110.

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

5.7 Criteria for Discharge of Water into the Sewer System
5.7.1 Discharges of sampled water shall not exceed 25,000 gallons in a 24-hour period.

5.7.2 Water that contains greater than 100 pCi per liter of *Co in any form (e.g.,
“soluble” or “insoluble”) shall not be discharged.

5.7.3 Water that contains a// of the following may be discharged:
5.7.3.1 More than 50 pCi of **Co per liter by direct counting;

5.7.3.2 Net count rates from a 0.45 micrometer filter through which the
water has been drawn that are less than the Decision Level; and

5.7.33 An MDA of less than 15 pCi of °Co for the filter.
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5.7.4 Water that exhibits net count rates by direct counting that are less than the
Decision Level and an MDA of less than 50 pCi per liter may be discharged without
regard for solubility.
Note: Attachment 1 contains the technical basis for the discharge criteria.
6 EXEMPTION PROVISIONS
Minor changes to this RSP shall be permitted pursuant to the written authorization of the RSO.
Other variances and exceptions to the requirements of this RSP shall be permitted pursuant to
the written authonzation of the RSO and the RSC, and after approval by the USNRC.
7 DOCUMENTATION
7.1 Records to be maintained shall include:
7.1.1 Forms generated pursuant to RSP-018 and RSP-022.
7.1.2 Chain of Custody documentation (forms, airbills, etc.)
7.1.3 Requests for analysis
7.1.4 Certificates of Analysis
7.1.5 Discharge logs/records
7.2 Records shall be maintained pursuant tu RSP-004,

8 ATTACHMENTS

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

System Description

The Advanced Medical Systems, Inc. (AMS) gamma spectroscopy system is compnised of a scintillation
detector and a multichannel analyzer (MCA). The MCA is a Nucleus Model MCBOOA 256-channel
analyzer that includes the main housing, the monitor, and an uninterruptable power supply. The
detector is a 2 in. by 2 in. thallium-activated sodium iodide crystai that is optically-coupled to a
photomultiplier tube on a voltage divider. The detector, the tube and the divider are housed inside a
2 in.-thick lead shield.

The system is located in a non-atmospherically controlled office in the vicinity of the AMS conference
roam. While the ambient temperature in this area cannot be readily controlled, it does remain somewhat
stable (e.g., within + 20° F) throughout typical counting times. The ambient gamma expsusure rate in
the counting room is approximately 10 microR per hour.

Since the only radionuclide of interest to AMS is *Co, the system is calibrated daily, using water-
equivalent, soill-equivalent, or filter-equivalent standardized sources of *Co that are traceable to the
National Institute of Ctandards and Technology (NIST). The standardized sources of water and soil are
in a Maninelli beaker geometry, while the geometry of the filter source is an electroplated disk.

AMS also has a contract arrangement with a commercial analytical laboratory. On demand, this
laboratory analyzes water samples, soil samples, or filters in order to demonstrate compliance with
applicable criteria, or to provide confirmation that the AMS spectroscopy system is functioning as
expected and required.

Objective of the Sampling/Discharge Program

The objective of the water sampling and discharge program at AMS is to ensure compliance with
applicable regulations for the discharge of water into the sanitary sewer system, and 1o ensure the
radiological health and safety of employees and members of the general public is adequately protected.
To demonstrate that these objectives are met, there must be clear instruction on how to interpret the
results of sampling and analysis.

Performance Criteria
The following are the criteria for discharge of wastewater from the AMS facility on London Road:

(1) A maximum of 25,000 gallons of water may be discharged over a single day.

(2) Water to be discharged must be sampled and confirmed to contain less than 100 pCi of *Co
per liter.
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(3) If the total *Co concentration (soluble plus insoluble) is less than 100 pCi per liter, the water
may be discharged if the insoluble fraction is shown to be less than 15 pCi per liter.’

Basis for the Discharge Criteria

These discharge criteria were based upon an analysis of a series of regulatory and technical constraints
and requirements. The following is a listing of the pertinent requirement and constraints in regard to
grosr radiocactivity 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 1s 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.

B in a Uruted 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 radionuciide 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 pCi per liter or less, may be discharged”.

In regard to the means of determining whether a discharged material is “readily soluble”, the guidance
found in USNRC Information Notice 94-07, "Solubility Criteria for Liquid Effluent Releases to Sanitary
Sewerage Under the Revised 10 CFR Part 20" applies. 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 contains 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, on the other hand, 1ecognizes 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 per liter, no further analyses are required. Concentrations greater than 50

This vaiue was selected to be consistent with the guidance found in (JSNRC Reguiatory Guide 4 5,
“Environmental Techmical Specifications for Nu: «ar Power Plants (draft for comment)”

! Urwted States District Court, Northern District of Ohwo, Eastern Division, Order on Consent, Case No. 1.94 CV
25585 December 22 1995
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pCi/l may still be acceptable for a drinking water supply, but isotope-specific analyses are required
before the decision is made. For *Co, the isotope-specific lim', 1s 200 pCi per liter.

To summarize, federal regulations and a court order dictate that the maximum concentration of *Co that
may be released into the sewer system or drinking water supplies by AMS is 100 pCi per liter, as
determined by gamma spectroscopy. However, any detectable activity (e.g., greater than the MDA)
must meet the USNRC's criteria for solubility (e.g., there must be no detectable insoluble ®Co activity).
Since the USNRC has not defined an acceptable MDA for the purposes of determining compliance, the
USEPA's recognition of up to 50 pCi per liter of radioactivity in water as being an acceptable component
of the natural background is used to set a performance criterion (e.g., an acceptable MDA).> As long
as the AMSE measurement system is capable of detecting at least 50 pCi of ®Co in its discharges, AMS
can ensure cormphance with all applicable regulations, significant conservatism in its discharge practices,
and no radiological impact on the local sewage treatment system.*

Systemn Capabilities
The following is a listing of the performance characteristics of the AMS spectroscopy system:

. The average detection efficiency of the AMS spectroscopy system for the water-
equivalent standardized source of *Co, is approximately two (2) percent. This efficiency
is achievable when the region of integration on the gamma spectrum encompasses the

' In USNRC Regulatory Guide 4.5, “Environmental Technical Specifications for Nuclear Power Plants” (draft for
comment), the USNRC states that analytical techniques used tc demonstrate compliance with 10 CFR 20 release
criteria shall be such that the detection capabilities in Table 3 of the Regulatory Guide are achieved. In this table,
the acceptable lower imit of detection, defined at the 95% confidence level, is 15 pCi of *Co per kiter. Therefore,
it can be assumed that any water that contains less than 15 pCi of *Co per liter can be discharged without regard
for the solubility of the materials contained therein. However, this guidance document is a “draft for comment”,
rather than an approved Regulatory Gude. Without the USNRC's concurrence that this guidance is applicable to
licensee programs, AMS does not feel that it can cite this as an acceptable performance criterion.

* The USNRC considers soils with *°Co concentrations of 8 pCi per gram or leus to be acceptabie for release for
unrestricted vse. (AMS has been unable to determine the source or the techeical basis for this imit. However,
the USNAC deemed it acceptable during a 1995 drinnage system remediati. poject at the London Road faciity.)
To ersure that the waste ash produced at the sewage treatment plant that services AMS remains exempt from
regulation, AMS must not discharge *°Co in concentrations thst mught resul. in concentrations in excess of 8 pCi
per gram. I it is assumed that every atom ol *°Co discharged from AMS is transported to the ash, that 25 000
gallons of cobalt-bearing wastewater is discharged per day from AMS, and that the sewage treatment plant
produces 7.5 tons of ash per day. The following results:

. 8 poilg : PG
acherme mt” Simawi, ey, Tmn Tt

day 7S ton  90Bx10° grams
Therefore, 10 ensure that there are no adverse radiological impacts on the local sewage treatment plant, AMS must

ensure its discharge concentration is less than 545 pCi of **Co per liter, which is well-above the limiting regulatory
and cowt - ordered discharge fimit
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“full width, full max” (FWFM) of the 1.17 and the 1.32 MeV “pe sks” associated with the
decay of *Co.

. A nominal detection limit for *“Co in water after a four-ho ir count time ranges from 30
to 50 pCi/l, depending upon the quantity of naturally-occurring radionuclides that are
present in the sample and the counting time.>*®

. The nominal detection limit for **Co on a filter after a four-b~., count time ranges from
eight (8) to 15 pCi/l, depending upon the quantity of naturally-occurring radionuclides that
are present in the sample.

The following are nominal performance characteristics of the commercial analytical laboratory used to
analyze samples for AMS:

. The nominal detection sensitivity for ®Co in water by the methodology of gamma
spectroscopy with hyperpure germanium detectors is less than 15 pCi per liter in a one-
hour count time, depending upon the quantity of naturally-occurring radionuclides present
in the sample.

B The nominal detection sensitivity for *Co on a filter by the methodology of gamma
spectroscopy with hyperpure germanium detectors is less than five (5) pCi per filter in a
one-hour count time, depending upon the quantity of naturally-occurring radionuclides
present in the sampie.

Conclusions

For water samples analyzed at AMS pursuant to RSP-01 B, "Operation of the Gamma Spectrometer” and
RSP-019, “Assessment of Radioactivity in Water Samples”, a performance criterion of 50 pCi of ®Co
per liter of water by direct counting is deemed acceptabie. Since discharges at this concentration
clearly impos ' no radiological impact on the public water supply or the local sewage treatment plant,
water that exhibits analytical results that are below the decision level, with MDAs of less than 50 pCi
per liter, and with a maximum daily discharge volume of 25,000 gallons is considered to be “below
radiological concern” since it is consistent with the intent of 10 CFR 20, and is sufficiently protective
of workers and the general public.

* The methodology for MDA determination was taken from Curie, L.A. (1968), "Limits for Qualitative Detection
and Quantitative Deterrmination”, Analytical Chemistry 40(3):586-593, and Currie, L.A. (1984), “Lower Limit of
Detection:  Detinition and Elaboration of a Proposed Position for Radiological Effluent and Environmentai
Measurements”, NUREG/CR-4007, Nuclea Reguistory Commussion.

* Water samples acquired and analyzed by AMS between June 17, 1996 and October 22, 1996 exhibit a mean
MDA of 42.9 + 0.4 pCi per liter for 8 four (4) hour count time
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1 PURPOSE

This procedure establiches the methods and responsibilities for assuring thet all m..asurement
data generated using by the Advanced Medical Systems, Inc. (AMS) gamma spectroscopy
system are scientifically and legally defensible, of known and appropriate quality, and are
documented.

2 SCOPE

This Radiation Safety Procedure (RSP) applies to the analysis of all samples analyzed for
compliance purposes using the AMS gamma spectroscopy system or commercial analytical
laboratory support. Samples that are analyzed for reasons other than compliance are exempt
from the requirements of this RSP,

8 REFERENCES

3.1  U.S. Nuclear Regulatory Commission Radioactive Material License Number 34-19089-01

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

Environment”,

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

3.4  Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-006, “Training and
Quailifications of Radiation Protection Personnel”

3.5 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-013, “Control of
Radioactive Waste”.

3.6 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-018, “Operation
of the Gamma Spectrometer”

3.7 Advanced Medical Systems, Inc., Radiztion Gafety Procedure No. RSP-019, “Assessment
of Radioactivity in Water Samples”

3.8 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-020, “Quality
Assurance Audits”,




. RADIATION SAFETY PROCEDURE .

Minor Change No. RSP-020
Number QUALITY ASSURANCE FOR RADIONUCLIDE ANALYSIS BY GAMMA SPECTROSCOPY Rev. No 000
By: Date: 12/13/96
Date. ¢ / Page: 30l 15

“ DEFINITIONS

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

5 PROCEDURE
5.1  Responsibilities
5.1.1 The Engineering Manager shall:

51.1.1 Ensure sufficient resources are made available to comply with the
requirements of this RSP.

$.1.1.2 Support quality assurance as an essential element in all functional,
management, and administrative activities related to radionuclide
analysis by gamma spectroscopy.

5.1.2 The RSO shall:

5:1.2.1 Establish and maintain an effective quality assurance program for
gamma spectrescopy.

5.1.2.2 Ensure all gamma spectroscopy operations are conducted in
accordance with this RSP.

5.1.2.3 Ensure that quality control (QC) limits are established and followed
for critical points in the measurement process and that they are
based on sound statistical methods,

5124 Perform an independent review of a 100% of the data reports.

51.25 Ensure analytical procedures are performed by Radiation Surveyors
who are qualified as described in RSP-006.

5.1.26 Select and pre-qualify the commercial analytical laboratory used to
perform confirmatory analyses
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5.1.3 Radiation Surveyors shall:

5.1.3.1 Use QC steps and RSPs properly during sample collection, sample
analysis, data interpretation, or any routine sampling or analysis
activity.

9.1.3.2 Maintain complete documentation of analytical activities.

5.1.3.3 Correct and document problems and deficiencies in any portion of the

measurement system.

51.34 Evaluate 100% of the data for acceptability based upon QC limits
and professional judgement.

5135 Periodically review this RSP for continued applicability.
5.2 Sample Management

5.2.1 Sample containers shall consist of commercially pre-cleaned one (1) liter Marinelli
beakers.

5.2.2 Sample containers shall be kept in a contaminant-free, secure area.

5.2.3 Sample preservatives shall not be used unless so instructed by the analytical
laboratory performing confirmatory analysis.

5.2.4 Samples shall be processed through the entire analytical method as specified in
RSP-018 and RSP-019.

5.2.5 After analysis is complete and there is no further use for a sample, it shall be
disposed of as described in RSP-013 and RSP-019,

5.3 Analytical Methods
5.3.1 QC procedures shall be incorporate” .. to sample analysis activities.

Note: These procedures may include calibration verification, background
verification, duplicate analyses, or confirmatory analyses.

5.3.2 All analyses shall be performed according to the uniform, standard method
documented in RSP-018
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5.4 Control Charts

5.4.1 Control charts shall be generated and used to demonstrate statistical control
counting room conditions and the operational status of the equipment.

5.4.2 Control limits shall be experimentally determined and should include:
5421 An upper and lower warning limit.
5.4.2.2 An upper and lower control limit.

5.4.3 Control Leveis shall be determined by the following:

5.4.3.1 Acquire background data (counts per minute) and efficiency data (per
cent) as described in RSP-018 for a total of ten {10) measurements
each.
5.4.3.2 From the 10 individual measurements, determine the control mean
(CM) of each measurement type by:
o]
cM, - =

7

n

where C, = the results of measurement number “i”, and n = the
total number of that measurement type performed.

5433 From the 10 individual measurements, determine the standard
deviation (0) by:

Y ©™m-cy
0 - l -
n-1

5434 Determine the Upper Warning Level (UWL) by:
UM. - CM, « (2 =0)

5435 Determine the Lower Warning Level (LWL) by:
LML <CM, - (2%0)

5436 Determine the Upper Control Level (UCLM) by:
UCL - CM, « (3x0)

e R R |



@ =:01smi0n sarery prOCEDURE @

Minor Change No. RSP-020

tumber QUALITY ASSURANCE FOR RADIONUCLIDE ANALYS!S BY GAMMA SPECTROSCOPY Rev. No. 000

By Date: 12/13/96

Date: / / Page: 6 of 15
5437 Determine the Lower Control Leve! (LCL) by:

(CL =CM, -(320)
5.4.4 Control Charts shall be prepared as follows:
5.4.4.1 Create a Bockground Control Chart and an Efficiency Control Chart

by plotting measurements on the y-axis and date on the x-axis of
graphing paper.

5442 Show the control mean (CM), the + 20 (UWL and LWL) and the +
30 (UCL and LCL) levels by horizontal lines.

5443 Plot each week's background measurement and each day’s efficiency
measurement on the applicable control chart.

o

4.5 The control limits shall be updated every 30 data points or when a significant
change in the measurement system configuration occurs.

5.4.6 The system may be considered to be “out of control” when one of the following

occurs:

5.4.6.1 A single point falls outside the control limit.

54.6.2 A series of ten (10) successive points fall on the same side of the
central line.

54.6.3 A series of seven (7) successive points trend in the same direction.

5464 Any three (3) consecutive points fall outside of the warning limit.

546.5 A cyclical pattern of control values.

9.4.7 If the system is “out of control”, it shall be removed from service, the RSO shall
be notified, and the system shall be repaired.

5.5 System and Performance Audits

5.5.1 Internal audits to determine on-going compliance with this RSP and to assess the

overall quality of data collected during the measurement process shall be
performed.

55611 The frequency of internal audits shall be twice per calendar year.
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56.1.2 Internal audits shall be accomplished through:

656.1.2.1 Observing measurement activities.

5.56.1.2.2 Inspecting operating conditions and documentation

55.1.2.3 Interviewing radiation surveyors performing the analyses.
56.1.3 The internal audit methodology shall be as described in RSP-020.

5.5.2 External audits shall be performed at the frequency of and as described in RSP-
020.

5.6 Quality Control Steps
5.6.1 Duplicate analyses to verify the precision of results shall be performed.

5.6.1.1 One duplicate sample analysis shall be performed for each ten (10)
samples analyzed (e.g., a frequency of 10%).

56.1.2 Duplicate samples shail be analyzed in the same manner and with the
same count time as the original sample analysis.

5.6.1.3 If the results of the duplicate sample analysis is significantly different
from the results of the original sample analysis, the matrix
homogeneity shall be evaluated to determine if re-aznalysis is required.
Note: For example, “significantly different” may be interpreted as follows:
C,-2/C, < C, < C,-2/C,
where C, = the counts from the first analysis, and C, = counts from the
second analysis.
56.1.4 If the duplicate analysis is “out of control”:

5.6.1.4.1 A second, different sample, of the same matrix should be
analyzed in duplicate, or

56.1.4.2 Data acquired prior to the original duplicate analysis should be
qualitied.
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5.6.1.5 if the results from the second sample are “out of control”, a

background and efficiency check shall be performed as described in
section 5.4 and in RSP-018.

5.6.2 Duplicate collections shall be performed for grab samples in order confirm that the
coliected samples are representative of the entire stream.

5621 One duplicate sample collection shall be performed for each ten (10)
grab samples collected from a specific stream (e.g., a frequency of
10%).

56.2.2 Duplicate sample collections shall be analyzed in the same manner

and with the same count time.

5.6.2.3 If the analytical results from the duplicate coliections differ
significantly, the collection methodology shall be evaluated to
determine continued applicability.

Note: For example, “significantly different” may be interpreted as follows:
C,-2/C, < C, < C,+2/C,

where C, = the counts from the first coliection, and C, = counts from the

second collection.

5.6.3 An external intercomparison to verify the capability of the AMS spectroscopy
system shall be performed.

56.3.1 The frequency of external intercomparisons shall be once per
calendar quarter.

56.3.2 For the external intercomparison, a sample of water, soil, or a filter
that has been analyzed using the AMS spectroscopy system shall be
forwarded to the pre-qualified cornmercial analytical laboratory.

56.3.3 The methodology for packaging, shipping, and analyzing external
intercomparison samples shall be as described in RSP-018.
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5634 If the results from the analytical laboratory differ significantly from

the results generated by AMS, the intercomparison results may be
“out of control”.
Note: For example, “significantly different” may be interpreted as folluws:
C,-2JC, < C, < C,+2/C

where C, = the radionuclide concentration determined by AMS, and C, =
radionuclide concentration determined by the commercial analytical

laboratory.
$.6.3.5 If the intercomparison analysis is “out of control”:
56.35.1 A second, different sample, of the same matrix should be
subject to intercomparnison analysis, or
56352 Data acquired prior to the original intercomparison analysis
should be qualified.
5.6.3.6 If the results from the second intercomparison are “out of control”,

a background and efficiency check shall be performed as described
in section 5.4 and in RSP-018.

5.7 Data Validation

5.7.1 All data and resuits generated by the gamma spectroscapy system shail be
evaluated for acceptability on the basis of the criteria contained in this RSP

5.7.2 The radiation surveyor shall incorporate all applicable QC steps as specified in this
RSP (e.g., control chart generation, duplicate sample analysis).

5.7.3 Following each QC analysis, the radiation surveyor shall perform the necessary
calculations.

5.7.4 If a QC step does not meet the acceptance criteria described in this RSP, the
radiation surveyor sha'! perform the following, in concert with the RSO

5741 An appropriate corrective action shall be identified and implemented.

5742 ¥ an appropriate corrective action cannot be performed, data
acquired prior to the validation shall be qualified.
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5.7.4.3 Information related to the analyses shall be thoroughly documented.

5.7.5 The RSO shail perform a final review of 100% the data package associated with
all sample results for completeness, accuracy, consistency, and compliance with
this RSP.

5.8 Chamn of Custody Elements
5.8.1 In order to establish the documentation necessary to trace sample possession from
the time of collection, a serially-numbered Chain of Custody Form (Attachment 1)

shall be completed and should accompany every sample

5.8.2 The Chain of Custody Form shall contain the following types of information:

58.21 Sample identification.

568.2.2 Signature of sample collector

5823 Date and time of sample collection

58.2.4 Sample type (e.g., water, soil or filter)

5825 Chemical and physical constituents and methods for which analys:s

will be conducted.
5.8.2.6 Signature(s) of person(s) involved in the chain of possession
5827 Inclusive dates and time of possession

58.3 The Chain of Custody Form shall accompany the sampie{s) on delivery to a
commercial analytical laboratory.

5.8.4 The data package received from the commercial analytical laboratory shall include
a copy of the Chain of Custody Form with all signatures.

5.8.5 To maintain chain of custody during shipment, overnight air carriers (e.g., Federal
Express or equivalent) shall be used for sample transport to the commercial
analytical laboratory.




@-:0aron sareTy proceouRE @)

Mo Change No RSP 020
Number QUALITY ASSURANCE FOR RADIONUCLIDE ANALYSIS BY GAMMA SPECTROSCOPY Rev. No. 000
By Date: 12/13/96
Dete 1/ ! Page: 11 0of 16

5.9 Corrective Actions
5.9 1 If sample handiing, analytical equipment, QC sample analysis results, or analytical
systems fail to meet the criteria established in this RSP, corrective action shall be
implemented by the RSO.

5.9.2 Corrective action should consist of immediate actions and long-term actions.

5921 The need for immediate corrective action may be identified by the
radiation surveyor as a result of system checks and QC sample
analyses.

59.2.2 immediate action shall be designed to correct or repair non-

confirming measurement systems.

5923 Long-term action may be identified by quality assurance audits and
performance reviews, and may consist of the following:

59231 Training and qualification of personnel
5.9.2.3.2 Revising the quality assurance system
5.9.2.3.3 Replacing personnel

59.2.34 Revising RSPs

59.2.356 Replacing equipment

5.9.3 The steps for instituting corrective action should be as follows:

5.9.31 Define the problem

5932 Assign responsibility for investigating the problem

5933 Investigate and determine the cause of the problem

5934 Determine a corrective action to eliminate the problem

5.9.3.6 Assign and accept responsibility for implementing the corrective

action
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5936 Establish effectiveness of the corrective action and implement the
correction
5937 Verify that the corrective action has eliminated the problem

5.10 Control of Purchased Items

5.10.1 The procurement of AMS instruments, equipment, standards and servicez
shall be controlled to ensure compliance with this RSP and RSP-018,

5.10.2 Procured articles, materials, or services shall meet AMS purchase
requirements, technical specifications, and quality assurance provisions,

510.3 Wher: an article, material, or service procured by AMS does not conform to
applicable specifications or other requirements,, it shall be identified as non-
conforming, segregated to the extent practicable, and held for review action.

5104 Pre-approval of a commercial analytical laboratory shall require written
certification by a corporate official of the laboratory that the following are
maintainecd:

5.10.4.11 Conformance to recogmzed standards

Note: USEPA QAMS-005/B0, “Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans”; ANSI/ASQC-ES-19xx,
“Specifications and guidelines for Quality Systems for Environmental Data
Collection and Environmental Technology Programs”™; ANSI/ASQC Q94 (I1SO
9004), “Quality Management and Quality System Elements - Guidelines”;
and NQA-1, "Quality Assurance Program Requirements for Nuclear
Facilities”, or equivalent at= acceptable standards.

5.10.4.2 Staff training programs

5.10.4.3 Good laboratory and measurement practices

51044 State-of-the-art facilities and instrumentation

5.10.4.5 Standard operating procedures

51046 Non-blind standard reference materials (NIST-traceable)

5.104.7 Document control
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51048 Replicate blank, matrix spike, background yield tracer, quench
standards, and surrogate measurements

5.104.9 Preventative maintenance

5.10.4.10 Prompt and efficiency backup services

5.10.4.11 Sample chain of custody.

5.10.4.12 An independent QA organization

5.10.4.13 A Quality Assurance Management Plan

5.10.4.14 Data quality objectives

5.10.4.15 Independent QA data validation

5.10.4.16 Interlaboratory comparison studies

5.10.4.17 Formal laboratory accreditations

5.10.4.18 Statistical evaluations of analytical precision and accuracy
510419 Independent QA verification of computer software
5.10.4.20 Evaluation of subcontractor laboratories.

6 EXEMPTION PROVISIONS

Minor changes to this RSP shall be permitted »'~suant to the written authorization of the RSO.
Other variances and exceptions to the requirements of this RSP shall be permitted pursuant to
the written authorization of the RSO and the RSC, and after approval by the USNRC.

7 DOCUMENTATION

All records and reports associated with implementation of this RSP, including control charts, shall
be maintained pursuant to RSP-004.

8 ATTACHMENTS

Attachment 1 - Chain of Custody Form




ATTACHMEN! 1
ADVANCED MEDICAL SYSTEMS, INC.
ANALYS!S REQUEST AND

Reference No.

o CHAIN OF CUSTODY RECORD Page 1 of
) Chent Name {7} Samples Shepment Date {5) 8dlt 10 e =L
I Sampie Team Leader (81 Lab Destmation
N Task Ne (3} Lab Contact
i Project Manager {12 Technical Contact/Phone {10} Report 10:
i) Furchase Order Ne. {13! Carner/Waybs! No
1} Required Report Date
_ ONE AINER PER LINE
(14) Sample Number {15) Sampie {16) Date/Time Collected | {17) Container Type (18) Samgle Volume (18) Preservative (20) Reguested Testing Program
s DescriptionType
3) Special Instructions
4) Possible Kazard identification (25! Sampie Disposal
onhazerd O Flammable O Skin irrtant O Poson B D Unknown O ReturntoClient 0 DisposalbylabO  Archwe  ~ months
6} Tur~around Time Required: Normal O Rush O 271LCievet 10 H O WO Project Specific L. o
8! ) Relngueshed by (signature, date, ime): Received by: (siwnature, date, time) ]
WRWM by (sgnature, date, time): Recaved by: lsignature, date, tme)
abcaubed b i dalc e e fandis e s

{See Reverse for Instructions)




INST'C'NONS FOR COMPLETING THIS QM

Chent Name:  Record the name of the client (AMS)
Sample Team Leader: List the name of the 1eam taking these samples.
Task No.. indicate the AMS task number, il applicable.

Project Manager: Record the project manager's name.

i\ Purchase Order No.. Non-AMS personnel should use this space to record the purchase order number authorizing the analysis of these
amples. AMS and AMS subcontractors should leave this space biank il a project nurnber has been given for billing.

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

} Lab Destinstion: indicate the laboratory designated for sampie shipment. Do not list more than one lab on this form. Be certain belore
wnding samples that the laboratory you are designating 15 aware of the shipment and is capable of accepting these sample types and has

wvalable capacity.
). Lab Contact: Give the name of the laboratory contact (typically thy 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
a linal report as appropriate).

12 Technical Comtact/Phone: Indicate the name of the person to be contacted in case of any questions regarding these samples and the
phone number where the contact may be reached the day the samples arrive in the laboratory

13, Carries/Waybill Number: |f you are sending the samples by & commercial carrier 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/#513631771).

14 Semple Number. List the compiete, unique identification number of each sample. These numbers must correspond with the entification
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, an, concentrated waste or bulk.

16. Date/Time Collected: Record date and exact time each sample was collected. Use a 24-hour clock; 1.e., 1645 not 4.45 p.m.

17. Comainer Typs: Indicate the volume, color and type of the sample container used (Examgple - 1 galion amber plass, 1 liter clear plastic,
40 mafliliter 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 10 4°C nitric acid, hydrochionc
acd)

20. Reguested Testing Program: List the analyses to be performed on each sample by method number or guotation number
23 Special Instructions. Use this space to record any special instructions to the lab regarding the processing of these samples.
24 Possible Hazad ldentification: Indicate all hazard ciasses 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 th. Tech.ical Contact and the Lab Contact. Rush samples
are subgect 1o 2 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 & quotation number or other specifications that have been submitted to the lsboratory before beginning work

28 Signatures. When releasing custody of these samples, use the “Relinquished By” space 10 sign your full legal name, date and time of
relwase  Alter veritying that all samples are present, the person receiving the samples must sign the “Received By" space 1o take cust sy
ul The samples



Attachment 4 - AMS Water Sampling Results (6/95 through 11/95)



AMS Water Sampling Resuits

| Crllaction | Net Sample Count | Background Count | Background Count | Efficiency | MDA Decision Leve | Co-60 Activity | Uncertainty |
Date Rate (cps) | Time (sec) Time (sec) Rate (cps) cid (pC¥1) | (net sample rate) (pCw) _{pCw)
06/17/96 | 4 58E-01 | 144E+04 2 88E+04 4 66E-01 2 05E-02 | 4.30E+01 1 15E-02 -100E+01 | 146E+01
06/18/96 | 4 S4E-01 1 44E+04 2 88E+04 4 54E-01 2.03E-02 | 4.29€+01 1 13E-02 133E-01 | 147E+01
06/20/96 | 4 67E-01 144E+04 2 BBE+04 4 61E-01 2.01E-02 | 4.35E+01 1 14E-02 8 0BE+00 1 S0E+01
06/22/96 | 4 60E-O1 144E+04 2 BBE+04 4 59E-01 2.08-02 | 4.21E+01 1 14E-02 143E+00 1 44E+01
07/08/96 | 4 55E-01 144E+04 2 8BE+04 4 64E-01 2 03E-02 | 4.34E+01 1 14E-02 -1.25E+01 147E+01
07722196 | 4 BOE-01 1 44E+04 2 B8E+04 463E-01 2 04E-02 | 4.30E+01 1.14E-02 -331E+00 | 147E+01
08/22,96 | 4 57E-01 144E+04 2 B8E+D4 4 57€-01 2 07E-02 | 4.22E+01 1 14E-02 9 14E-01 | 144E+01
08/26/96 | 4 72E-01 144E+04 2 8BE+04 4 52E-01 2 02E-02 | 4 29E+01 1 13E-02 2 72E+01 1.50E+01
09/13/96 | 4 53E-01 1 44E+04 2 88E+04 4 68E-01 2.03E-02 | 4 36E+01 1.15E-02 -2 01E+01 147E+01
09/24/96 | 4 61E-01 1.44E+04 2 B8E+04 4 63E-01 2 03E-02 | 4 J3E+01 1.14E-02 -240E+00 | 148E+01
09/25/96 | 4 66E-01 1 44E+04 2 BBE+04 4 58E-01 2.04E-02 | 4 29E+01 1.14E-02 1.02E+01 148E+01 |
09/25/96 | 4 BAE-O1 1 44E+04 2 88E+04 4 58E-01 2 04E-02 | 4 20E+0" 1 14E-02 7 30E+00 1.48E+01
09/30/96 | 4 74E-01 1.44E+04 2.88E+04 4 61E-01 2 06E-02 | 4 26E+01 1 14E-02 176E+01 | 148E+01 |
09/30/96 | 4 73E-01 1.44E+04 2. BBE+04 461E-01 2 06E-02 | 4 26E+01 1.14E-02 1.58E+01 148E+01 |
10/01/96 | 4 62E-01 1.44E+04 2 8BE+D4 4 61E-01 2 06E-02 | 4 26E+01 1.14E-02 1.05E+00 148E+01
10/08/96 | 460E-01 | 144E+C4 288E+04 4 75E-01 2 07E-02 | 4 29E+01 1 16E-02 4 G2E+01_ | 144E+01
10/11/96 | 4.58E-01 1.44E+04 2 88E+04 4. 54E-01 2 03E-02 | 4 29E+01 113E-02 507E+00 | 147E+01
10/14/96 | 4 70E-01 144E+04 2.88E+04 4. 57E-01 2. 05E-02 | 4 24E+01 1.14E-02 168E+01 | 147E+01
10/21/96 | 4.69E-01 1.44E+04 2.88E+04 4 62E-01 2 03E-02 |4 33E+01 1.14E-02 8 54E+00 | 149E+01
10/22/96 | 4.62E-01 1.44E+04 2 88E+C4 4 62E-01 2.03E-02 |4 33E+01 1.14E-02 -1.20E+00 1 48E+01
10/22/96 | 4 66E-01 144E+04 2 8BE+04 4 62E-01 2 G3E-02 | 4 33E+01 1 14E-02 4 54E+00 149E+01
11/20/96 | 4 71E-01 1 44E+04 2 B8E+04 4.55E-01 2 06E-02 | 4 23E+01 1.13E-02 2 10E+01 | 147E+01
Mean | 4 29E+01 1 14E-02 3 37E+00
Sid De. | 4.20E-0 6.23£-05 1 20E+01
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Mg November 8, 1996

MEMORANDUM FOR:  John R. Madera, Chief
Materials Inspection Bra

FROM: Josephine Piccone, Chief
Operations Branch

Division of Industrial

Medical Nuclear Safety, NMSS

SUBJECT : TAR: REVIEW OF ADVANCED MEDICAL SYSTEMS® RESPONSE TO
SEPTEMBER 3, 1996. DEFICIENCY LETTER

1. RIII

WP2eeoD

I am responding to your technical assistance request (TAR) dated October 8.
1996, regarding Advanced Medical Systems’ (AMS') proposed actions to correct
deficiencies identified in your letter to AMS dated tember 3, 1996. In
their response, dated September 26, 1996, AMS described the actians they plan
to take to correct four items identified by NRC: (1) the basis for the

70 pCi/1 MDA proposed by AMS: (2) the absence of a viable quality assurance
(QA) program for their radiation detection systems: (3) the basis for deciding
if activity is present in a measured sample: and (4) errors in the formula for
calculating the MDA,

We have reviewed AMS' proposed actions and concluded that they have adequately
addressed 2 of the 4 items noted. Item (1) has not been acequately addressed,
because sufficient irformation was not provided to determine whether 70 pCi/1
is indeed the best MDA that AMS can attain under the conditions existing at
their facility. They have not provided the description of their detection
system, nor of its operating environment, that would enable such a
determination. Therefore, as indicated in a telephone conversation in October
between Sami Sherbini of my staff and Mike Weber of your staff, AMS should be
asked to provide the necessary information.

Item (2) also has not been resolved, although AMS has acknowledged the need
for developing a QA program, and indicated that a QA procedure 15 being
developed. The QA program will need to be reviewed when its development is
completed. Items (3) and (4) have been adequate) y addressed; the proposed
met of identifying samples that differ from background, and the proposed
equation for calculating the MDA are correc*.

Contact: Sami Sherbini, NMSS
(301) 415-7902
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REGIONAL TECHNICAL ASSISTANCE REQUEST FORM

Date: 10/8/96
Mail or E-Mail to: Donald A. Cool (DAC), Mail Stop: 6H3-OWFN, If E-mail, cc: CLE
Division of Industrial and Medical Nuclear Safe.,, NMSS
F " { Vi 3
From: John A. Madera Vs KA. [ Region mr /

Chief, Nuclear Materials Licensing Branch

Licensee: Advanced Medical Systems License No. 34-19089-01
o Control No. (if applicable)

& Letter dated: Sept. 26. 1996

0 Suggested change in licensing procedure (enclosed):

& Problem/Issue: Please review AMS' response to our Sept. 3, 1996 deficiency letter (which was
developed from the TAR response dated Aug. 14, 1996, by Sami Sherbini).

7 Action Required:

0 Recommended Action (with revisions): (1 Approve or [0 Reject

Remarks:

Headquarters Reviewer: et

Regional Reviewer: M. Weber

Reviewer Code: §2

Reviewer Plone No.: (630)829-9825 Fax No.: (630) 515-1259
Reguest Needed by: ASAP

Attachment: 9/26/96 letter from AMS

cc w/o att: C. Pederson, Rill

M. Weber, RIll
Form TAR-10

10/96
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Advanced Medicai Svstenis, Inc.

1020 London Road
Cleveland, OH 44110
(216) 692-3270

September 26, 1990

Mr Jolw R Maders. Cluet

Nuclear Matenals Licensing Branch

United States Nucicar Regulatory Comnussion
KOl Warrenville Road

Lasle. HHhnois 60523-4351

Re: USNRC License No. 34-19089-0]

Dear Alr. Madera:

Advanced Medica! Svtems. Inc (AMS) 18 0 receipt of vour Septamber 3. 1996 letter wheremn commanis
on Radwtion Safets Provedure RSP-01X, “Operation of the Ganuma Spectromieter” and RS-01x9.
“ Assessment of Radioactivity in Water Samples” were provided Enclosed are our responses 1o * our
comments, along with a description of our proposed follow-up acuons

On March 1, 1995 and March 20, 1995, ANIS submitted applications 1o amend the referenced license 10
penmit release of ground surface water that collects in the remediared foundation drainage syston o the
London Road fucility.  As of the date of ths lenter, USNRC authorization to proceed on this icyuest has
not vet been recened  However, when that authorization s given. AMS imtends to coliect and anzisze
confirmatory samples by the methodology described in RSP-01X and KSP-019. Theretine v onr timely
voneurrence with enclosed 1 necessan

Please call me #i (216)692-3270 if vou have any questions or if 1 can assist you mn any Wy n expediting
vour review of the attached information

Smcerch
Stephen J Haddock. RS O
oc E. L Swvigel

D A Miller, Esq - Stavole & Miller
C. D Berger, CHP - IEM

RECEIVED
0CT 0 2 1936
REGION III
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RESPONSE TOUSNRC CONDNENTS ON RSP 618 AND RSP 619

USNRC Comment No. 12 The bases for the proposed mimimum detectabls actnan (MO A) of 70 pCil for water
aniphes and 15 pCil for fdters are not well des eloped or waidied i the 1ooh al bases section of Procedure RSP
19 ANIS shoudd pronide a more defensible basis for it chowce of N In our letter dated May 31 19w we
ndicated that the MDA should be based on the capabihin of a detection = stem that 15 state of the an for the
apphcanon but not necossanh extraordinanhy specialized or sophisticated  Thus ANMS should expand its 1o hiical
hasts secton to mclude a detated desenpion of 1ts measurement s stems and 1esang of these systems to o aluate
s measurement capabibtics

AMS Response:  Partally concur  RSP-019 does not state that wne MDA for the counting svstem is 70
PO for water samples and 15 pCi) for filters 1t does. however state that the MIDA calculated for each
sample cannof exceed those values By meeting this citenon. AMS can demonstrate comphance with
mandated release bmuts  In realing. achuevable detection lmuts for the ANIS system have always been less
than the maxumum pemmussible values  The techmucal basis document merel serves to show what the
maximum acceptable MDA for both analyses should be

Action Taken: Step 543 of RSP-019 will be modified 1o read  If the MDA for the sample excecds 70
PC1 per bter. the sample shall be forwarded 10 a commercial anahucal laboratony for confirmatony anabysis
Step 55 4 will be added 1o RSP-019 10 read If the MDA for the sample exceeds 15 pCi per liter the
sample shall be forwarded 10 a commercial anahncal laboratony for confirmaton anahsis © Aftachment
I Techmcal Basis for Water Discharge Cntena wall be revised to include a descnpnion of the AMS
gamma spectrometer and s measurern ot capabilines A revised copy of RSP-019 wil be forw arded 10
the USNRC immediately after it has been reviened and approved as descnbed in RSP-003, “Control of
Radiation Safen Procedures

USNRC Comment No. 20 The procedures make onh bnef mention of the qualin assurance program to be used
for AMS 's measunng svstems  AMS should develop a more detatled qualin assurance program. and provide a
detailed descnption of that program i the techmical basis secion The quabn assurance program should extend
to amy outside anahytical laboratones that AN S may use 10 confirm its results '

AMS Response: Concur

Action Taken: A new Radiation Safen Procedure will be developed 10 address quality assurance
provisions for n-house analvses as well as for samples sent to a commercial analvtical laboraton  That
procedure will be forwarded 11 the USNRC immediateh after it has been reviewed and approved as
descnbed in RSP-003

USNRC Comment No. 3. The procedures do not fully deselop the bases for determuming whether a sample does
ot does not show actnary - AMS s still using the MDA as a cntenon for this purpose. which is mcorrect.  Thus
AMS needs 1o develop decisior ‘evels wluch are independent of the MDA 1o allow this determunation 10 be made
The development of this decrion level should be described in detail in the techmical basis section

AMS Response: Partally concwr  The methodology for determuning the decision level for the net count
vate i a sample will follow an mdustry -standard or peer-reviewed recommendation  Therefore. 1t wall not
be necessary to nclude the development of the methodology 1n the techrucal basis section




.

Action Taken: In addition 10 detemunaton of MDA i Step 5 8 |4 of RSP-01E. the procedure waill be
revwe ! -bade caloulaton of a decwson kavel (D) as an sidicator of whether & measurement (¢ g count
rate) exceeds background by the following methodology

-

DUIR,) = 1645 « \Jr-:’-,-
whete INA(K ) the net count rate (counts per second) below which sample 15 consdered 1o have no
tadwactnany present. R, - the bachground count rate (counts per second). © - the sample count ame. and
. the bachground count tme  The reference for this method (Strom D ) and P S Stansbury.
“Muumum Detectable Actmany when Background 1s Counted Longer than the Sample . /fealth Phyvsics
03(3) 360-361. 1992) will be listed in Secthon 3 of RSP-018 This method n conjurchon with a
demanstraton that the sample s MDD A 15 below release lnats. wall provide assurance that water discharged
&5 comphant with hoense hruts A revised copy of RSP-018 will be forwarded to the USNRC immediatel
after it has been reviewed and approved as described in RSP-003. “Control of Radiation Safety
Procedures™

USNRC Comment No. 4. The procedures contain several errors concerning the manupulation of the data. most
notably the emror of using the MDA for makung field decisions, and the incorrect equations provided in the
procedures for calculating the MDA ‘

AMS Response: In regard 1o the use of MDA for making ficld decisions. this 1ssue was addressed in our
response to USNRC Comment 3

In regard 10 the use of an incorrect equation for caledation of MDA we concur if the reviewer 1s only
takang exception to rounding-off of the 2 71 term to three (3) and 10 the use of the 4 65 term nstead of
3.29 for unpaued data (¢ g when the sample count ime and the background count tume differ) In
general. as long as the background count used i the analysis 15 from a well-hnown stable blank and as
long as it 1s well above zero, the genenc use of the 4 65 tenm will ensure that the chance of detecting an
MDA quantity or miore would be at least 930 and that the probabiliny of a Type Il error would be less than
005 Ths posion. whuch 15 supported in Brodsky, A . “Accuracy and Detection Linuts for Bioassay
Measurements in Radiation Protection - Statistical Considerations” (NUREG-1156. U S Nuclear
Regriiatory Commzssion, 1986), 1s applicable 10 AMS because RSP-018 and RSP-019 dictate the use of
peared blank counts for the anahses  In other words, the counts are adjusted from a well-known blank
(¢ g. acquured from a long bachground count ime) so that they reflect a count duration equivalent 1o that
of the sample count (¢ g . acquired from a short sample count time)  As long as counting conditions remain
constant dunng acquisition of sample count data. a 0 05 probability of a Type I ervor will be associated
with cach MDA calculated by either of the following

_ 271 +a8s BT,
I, E k

MDA

= 3'7' +48650,

!
271 +3.29 JBet

woa = 211 L3096 - ’
) LEK

Ty
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Vetion Tihen:  The cquanons for MDA bated i Step © 8 14 af RSP-018 and Steps 54 2 and £ 5 3wl
e maodified to the following

271 -3 8,1 (e
MDA = ’ L
1 E &
where MDA = the muumum detectable acunny (pCil) B, = the background count rate (counts per
second) 1< sample count ime (seconds) | - the background count ime (seconds). [. = the detector
efficiency for “Co for counting geometry "1 (¢ g . either a one-lter Mannell beaker geometry or a filter
geometry ), and b = a conversion factor used 1o convert the results of the calculaton o unats of “pCi per
lter The reference for thus method (Cume. L A . “Luruts for Qualitatrve Detection and Quantitative
Determnation”. dnahtical Chemisny, Vol 40, No 3. 1968, pp 586-593) will be hsted in Section 3 of
RSP-018 and RSP-019 A revised copy of RSP-018 and RSP-019 will be forwarded to the USNRC
immediately after it has been reviewed and approved as descnbed in RSP-003. ~Control of Radiation

Saferny Procedures’




DISTRIBUTION: (IMNS-5586 ;5 November 8,

%C Fiie Center  IMOB r/f

stello, RI
JJohansen, RI
MShanbacky, RI
JKinneman, RI
JEnnis, RII
CHosey, RII
JPotter, RII
JMadera, RIII
BJHolt, RIII
BSpitzberg, RIV
LHowell, RIV
BPrange ,WCFO
JDelMedico, Of
JLieberman, Of

DCollins, RII
CPederson, RIII
RScarano, RIV
FWens lawski, WCFO
PLohaus, 0SP

IMNS r/f
PVacca w/incoming IMAB r/f w/incoming

NMSS r/f

CEstep

G: \IMNS5586 .55
OFC 1MOB JMOB
NAME SShe?Q1n1 Q}thd}c%one
DATE I el
Py COVERZENCLOSURE .~ N=NO COPY O OF

wov 2 2 U



X & @
- Advanced Medical Systems, Inc.

1020 London Road
Cleveland, OH 44110
{(216) 692-3270

e Al iy

September 26, 1996

Mr. John R. Madera, Chief

Nuclear Matenals Licensing Branch

United States Nuclear Regulatory Commission
801 Warrenville Road

Lasle, Hlinos 60523-4351

Re: USNRC License No. 34-19089-01
I'rear Mr. Madera
\dvanced Medical Systems. Inc. (AMS) 15 1n receipt of vour September 3. 1996 letter whercm comments
on Radiation Safety Procedure RSP-018, “Operation of the Ganima Spectromieter” and RSP-0189,
“Assessment of Radioactivity in Water Samples” were provided.  Enclosed are our respenses 1o vour

cormments, along with a deseription of our proposed follow-up actions.

On March 1, 1995 and March 20, 1995, AMS submitted applications to amend the referenced license 1o
permit release of ground surface water that collects in the remediated foundation drainage svstons of the
London Road facility  As of the date of this letter, USNRC authorization to proceed on this request hus
not yvet been received.  However, when that authorization is given, AMS intends to collect and anaiy z¢
confirmatory samples by the methodology described in RSP-018 and RSP-019. Therefore vour timeh
concurrence with enclosed 15 necessary

Please call me at (216) 692-3270 if you have any questions or if 1 can assist You n any way n expediling,
vour review of the attached information

Sincerely
Stephen J. Haddock. RS O
oc E. L. Svigel

DA Miller, Esq. - Stavole & Miller
C. D. Berger, CHP - IEM

RECEIVED
0CT 0 2 199
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RESPONSE TO USNRC COMMENTS ON RSP018 AND RfP-019

USNRC Comment No. 1: The bases for the proposed muinimum detectable actnaty (MDA) of 70 pC for water
samples and 15 pCa] for filters are not well developed or justified m the technical basts section of Procedure RSP-
019 AMS should provide a more defensible basis for s choice of MDA In our letter dated May 31, 1996, we
indicated that the MDA should be Lased on the capability of a detection system that 15 state of the art for the
apphcation but not necessanly extraordinanly specialized or sophusticated. Thus, AMS should expand its technical
basis section to include a detalled desciption of its measurement systems and testing of these systems to evaluate
is measurement capabilines.

AMS Response:  Partally concur. RSP-019 does not state that the MDA for the counting system 1s 70
pCil for water samples and 15 pCi for filters 1t does, however. state that the MDA calculated for each
sample cannof exceed those values By meeting thus crtenon. AMS can demonstrate comphance with
mandated release hoats  In reahty. achievable detechon hmats for the AMS system have always been less
than the maxumum pernussible values The techmcal basis document merely serves to show what the
maximum acceptable MDA for both analyses should be

Action Taken: Step 54 3 of RSP-019 will be modified to read  “If the MDA for the sample exceeds 70
pCiper bter the sample shali be forwarded 1o a commercial anahvtical laboratory for confirmatory analysis
Step 5.5 4 will be added to RSP-019 to read  “If the MDA for the sample exceeds 15 pCh per liter, the
sanple shall be forwarded to a commercial anahytical laboratory for confirmatory analysis © Attachment
1. Techmcal Basis for Water [nscharge Criteria™ wall be revised to include a descnption of the AMS
gamma spectrometer and its measurement capabiines A revised copy of RSP-019 will be forwarded to
the USNRC yummediately after it has been reviewed and approved as descr.bed in RSP-003, “Control of
Radation Safety Procedures”

USNRC Comment No. 2: The procedures make only brief mention of the quality assurance program to be used
for AMS s measuning systems  AMS should develop a more detailed quality assurance program. and provide a
detailed description of that program i the techiucal basis section. The quality assurance program should extend
to any outside analytical laboratonies that AMS may use to confirm its results

AMS Response: Concur

Action Taken: A new Radiation Safety Procedure wall be developed 1o address quality assurance
provisions for in-house analyses as well as for samples sent to a commercial analvtical laboratory  That
procedure wall be forwarded to the USNRC immediately after it has been reviewed and approved as
descnbed in RSP-003

USNRC Comment No. 3. The procedures do not fully develop the bases for determining whether a sample does
or does not show actnaty - AMS s still usaing the MDA as a cntenon for this purpose. which is incorrect  Thus,
AMS needs o develop deceaon levels which are independent of the MDA 1o allow this determination 1o be made
The development of this decision level should be descnbed in detail in the techmical basis section

ANIS Respoise: Partally concur - The methodology for determuning the decision level for the net count
rate n a sample wall follow an industry-standard or peer-reviewed recommendation  Therefore. it wall not
be necessary 1o nclude the development of the methodology in the techmical basis section



Action Taken: In addition 1o determunation of MDA in Step 5.8 14 of RSP-018. the procedure will be
mmdmhcidecdai.mdadmmhwl(l)l,)nmMcumofwbahaammmmm(c.g, count

rate) exceeds “background” by the following methodology

ouny - e+ | B
where DIAR,) - the net count rate (counts per second) below which a sample is considered to have no
radwactraty present, R, = the background count rate (counts per second), t, = the sample count time, and
I, ~ the background count ime.  The reference for this method (Strom. D ) and P S Stansbury,
“Miumum Detectable Actmty when Background i1s Counted Longer than the Sample”, Health Physics
63(3) 360-361, 1992) will be listed i Section 3 of RSP-018 This method. in conjunction with a
demonstration that the sample s MDA 1s below release limuts. will provide assurance that water discharged
15 comphant with hoense limits - A revised copy of RSP-018 will be forwarded to the USNRC immediately
after  has been reviewed and approved as described i RSP-003. “Control of Radiation Safety
Procedures™

USNRC Comment No. 4: The procedures contain several errors concermung the manspulation of the data. most
notably the error of using the MDA for making field decisions, and the mcorrect equations provided in the
procedures for calculating the MDA

AMS Response: In regard to the use of MDA for making field decisions. this wssue was addressed in our
response 1o USNRC Comment 3

In regard to the use of an incorrect equation for calculaton of MDA, we concur if the reviewer is only
taking exception to roundmg-oft of the 2 71 term (o three (3) and to the use of the 4 65 term mstead of
3.2¢ for unpawed data (¢ g, when the sample count ime and the background count tume differ) In
general, as long as the background count used in the analysis 1s frora & well-known. stable blank. and as
long as it 1s well above zero. the genenc use of the 4 65 term will ensure that the chance of detecting an
MDA quantity or more would be at least 95% and that the probability of a Type 11 error would be less than
005 Ths posiion. whuch s supported in Brodsky, A . “Accuracy and Detection Lumuts for Bioassay
Measurements i Radiation Protection - Statstical Considerations” (NUREG-1156. U 8§ Nuclear
Regulatory Commssion, 1986), 1s apphicable to AMS because RSP-015 and RSP-019 dictate the use of
paarred blank counts for the analyses  In other words, the counts are adjusted from a well-known blank
(e g, acquired from a long background count tune) so that they reflect a count duration equnvalent to that
of the sample count (¢ g . acquired from a short sample count time) A fong as counting conditions remain
constant dunng acquisiion of sample count data. a 0 05 probability of a Type II error will be associated
with cach MDA calculated by either of the following

271 +488 B 1
MoA = 27! L 4gs 0, = ol
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Action Taken: The equations for MDA hsted i Step S 8 14 of RSP-018 and Steps S 4 2 and 5 5.3 will
be modified to the following

271 +32 (B, 1, (1*.::)
MDA = USRI OSSR .
tLEk
where MDA = the muumum detectable actnvaty (pCil), B, = the background count rate (counts per
second). 1, = sample count ime (seconds), { = the background count ime (seconds). £ = the detector
effiiency for “Co for counting geometry 1" (¢ g, either a one-liter Mannell beaker geometry or a filter
geometry), and k © a conversion factor used 1o convert the results of the calculation into umts of “pCi per
Iter”  The reference for thus method (Curne, L A, “Linuts for Qualitatve Detection and Quantitative
Determunation”, Analvtical Chemistry, Vol 40, No. 3, 1968, pp. 586-593) will be bisted in Section 3 of
RSP-018 and RSP-019 A revised copy of RSP-018 and RSP-019 will be forwarded te the USNRC
immediately after o has been reviewad and approved as descnibed in RSP-003, “Control of Radiation
Safety Procedures’



WASHINGTON, D.C. 20885-0001 67\\0

September 12, 1996

MEMORANDUM TO: John R. Madera, Chief
Nuclear Materials Licensing Branch, RIII

..'..

FROM: Donald A. Cool, Director v D
Division of Industrial and ,/;([7[,1””/
Medical Nuclear Safety. NMSS / |
SUBJECT : TECHNICAL ASSISTANCE REQUEST RE LICENSE 34-19089-01 AND

FREELY DISCHARGING FOUNDATION DRAINAGE SYSTEM WATER

I am responding to your technical assistance request (TAR) dated July 1, 1996,
(Attachment 1) regarding Advanced Medical Systems', Inc. (AMS), request for
authorization to discharge water pumped from their foundation drainage system
through the new manhole directly to a storm sewer catch basin. Presently, AMS
is bound by a court order and NRC license requirements to p water from the
foundation drainage system into hold-uﬁ tarks, sample the tanks for the
presence of radioactivity. notify the Northeast Ohio Regional Sewer District
(NEORSD) of pending discharge of each tank, and await results of a NEORSD
confirmatory sampling effort prior to discharge of water to the sewer. AMS
based 1ts request on the following: (1) minimal water pressure differential
existes between the inside and outside of the building during the period of
time the basement of the London Road facility was flooded (this minimal
differential would cause minimal back flow of water from the basement to the
outside of the building, preventing contamination from inside to outside of
the building); (2) radioactivity was not detected in the shale layer under the
facility during the 1995 sewer remediation project: (3) a registered
hydrologist’'s report concluding that the new foundation drainage system is
hydraulically connected to the soils under the basement, and if contamination
migrated from the basement, it would aﬁpear in water pumped out of the system:
and (4) over 140,000 gallons of water have been pumped from the existing
foundation drain and been confirmed "clean" through laboratory analyses.

Based on the review of the attached submittal, and further supported by IMNS's
TAR response dated August 16, 1996 (Attachment 2), we recommend approval of
AMS' request to discharge water pumped from the AMS foundation drainage system
through the new manhole directly to a storm sewer catch basin, provided the
licensee adeguately addresses the items raised in the August 14, 1996
(Attachment 3). memorandum to you regarding AMS™ water analysis procedures.

In particular, the determination of the lower 1imit of detection addressed on
page 7 of AMS' request dated June 25, 1996, is not adequately addressed: the
"nominal detection limit" of 70 pCi/liter in determining no detectable
cobalt-60 activity is not adequately justified. This approval does not change
AMS' responsibility to cogﬁly with any court orders, Federal, State or local
regulations requirements which relate to discharges.

Attachments: é. ;2% dtd 7/1/93 S k(e llls(:lil\llil)
] response dt
3. HQ's memo dtd 8/14/96

UNITED STATES (\
NUCLEAR REGULATORY COMMISSION b(
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REGIONAL TECHNICAL ASSISTANCE REQUEST FORM < 2
Date: 7/1/96 B e

Mail or E-Mail to: Donald A. Cool, Director
Division of Industrial and Medical Nuclear Safety, NMSS

( 2 g = y
From: John R. Madera, Chief ,r’( )‘ i )7 4,«4{1__,
Nuclea  Materials L\IW Branch

Licensee: Adv. Medical Systems  License No. 34-19089-01
0 Control No. L 1524
0 Letter dated: 6/25/96

0 Suggested change in licensing procedure (enclosed):

0O Problem/Issue: AMS is requesting the NRC authorize it to freely discharge water pumped
from the foundation drainage system through the new manhole.

0 Action Required: Please review AMS’ proposal and provide feedback/comments.

0 Recommended Action (with revisions): X Approve or D Reject

AMS provides solid justification for their request. Region lll has no reason to believe that water
which accumulates in the foundation drainage system would become contaminated. However,
one issue remains that may have a bearing on NRC's decision, and that is the sampling program
AMS employed to evaluate the soil under the basement floor. We were concerned that the
three samples taken by AMS were not representative of the condition of the soil under the
floor. This is currently under review by Mr. Jack Parrott of your office. If NRC is satisfied with
the 3 samples then Region Il feels that \ Y% licensee should be allowed to free release water
that collects in the underdrain system. As the licensee points out, if they will continue to be
required to pump water to tanks and hoid for sampling and approval for release, the risk of
contaminated water in the basement due to flooding will always be pre-ent. Finally, AMS has
committed to implementing a program for sampling surface water that enters the underdrain
system. Samples will be collected from the new manhole on a weekly basis and analyzed for
Co-60 at AMS using AMS’ equipment. [Note: NMSS is currently reviewing AMS’ counting
procedures)]. If they detect any Co-60 above of the stated limits as noted on page 7 of their
attachment, they will reinstate the “tanking” procedures.

ATTACHMENT 1
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Headquarters Reviewer:

Regional Reviewer: Kevin Null

Reviewer Code: R2
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8/93




| .Ju‘l.*'O-J-QO 12:53P . ' 21669?.‘9 .02
Advanced Medical Systems, Inc.

1020 Lordon RAd
Cleveland, Ohic 44110
216-602.3270

June 25, 1996

Mr. Geoffrey Wright

Ulited States Nuclea Regulatory Conunussion
801 Warrenville Koad

Lisie, Illinois 60523-4331

Re: USNRC License No. 34-19089-01
Dear Mr. Wright:

On March 1, 1995 and March 20, 1995, Advanced Medical Systems, Inc (AMS) submitted applications
1 sumend the refevenced livense 1o permit release of ground surface water that collects i the remediuted
foundation drainage sysiem of the London Road facility As of the date of thus letter, USNRC
suthorization to procced on this requcet has not yot been reecived.

Since the daic of those applications, AMS hax fsced a series of exienuating circumstances that have
mereased the wrgency for acuon. However, we recognize that considerable tune has passed since then, and
that some of the ongnal descripuons and specitications contaumed in the 1945 appheations are no longer
upphcable. The purpose of this letler 1s to resterate our request 10 amend the referenced hoense to penmt
free dischargs of waler pumped from the foundation draunage system. Anached is a brief deseription of
the regulatory sction on this 1ssue Lo date, a discussion of the reason for our requast and its justification,
and & description of the procedure we intend to follow when USNRC authorization to proceed is given

Please cali me at (216) 692-3270 if you have any questions or if [ can assist you m any way in cxpediting
your review. We are asking for prompt USNRC action on thie smportant imsuy

Sucaicly,
KEphe 3y Mkl
Robert Meschter, RSO v
Ce

D. Cesar
D A Milier, [sq. - Stavole & Miller
C D Berger, CHP - IEM

Col
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REQUEST TO DISCHARGE GROUND/SURFACE WATER
FROM THE REMEDIATED FOUNDATION DRAINAGE SYSTEM

Purpese

As a result of wehmeally indefunsible legal action taken by the Northeust Ohio Regional Sewer District
(NEOKSL). the Advanced Medical Systems. Inc. (AMS) facility on London Road does not have a direct
comection between the butlding and the regional sewer svstem for the discharge of sanitary waste. rain waker
from the buddding ‘s roof drains or the storm water that surrounds the building. Fven after completion of an
extensive sewer remediation project that imolyod installation of a new foundation drainage svstem and a new
manhole. the free-flow of walcr away from the building 18 stll rot possible for a vaniety of legal and
regulatory rcasons

As of the date of this Jetter, AMS 1s bound by court order and TSNRC heenwe requirements 1o puinp water
from the foundation drainage system into hold-up tanks, sample the tanks for the presence of radioactivity,
notify the NFORSI) of pending discharge of each tank, and awat the results of a NFORSD confirmatony
samprling effort prior 1o discharge  As a result. a major portion of the dairly activities performed by the ANMS
stall st the London Road facility involyes water management

Because of the delay associated with discharge of each tank (¢.g . typically four days), coupled wath the
mcreased precipitation AMS expeniences duning the spring. carly summer and fall months, temporary
lumitatyons m Lank storage capacity may oveur 11 g spring or summer storm should causc our tank or pumping
capacity 10 be exceeded. AMS has one of two options (1) 1 must discharge the pumped water without
sampling and in violation of the court order, or (2) it must cease pumping the water out of the manhole. If
pumpmng ceases, (¢ g if the foundation drainage system s rendered non-functional), the storm water that
accamulates around the building s likely 1o enter the building bascment. come uto contact with the contents
of the WHUT Room and the stored wax e, and become contamunated  This water cannot be discharged until
the radwactinity has been removed

The financial and radiclogical umpacts associsicd with foundation draun fatlure or unpaired tank capacity
would be sl (0 those sullered dunng the {invacially-devastating flood of 1995, This occwrrence forced
AMES o implement an axpensive Water trestment and sewer remediation program that cost in excess of $1\ 1"
It also drainod the corporation of almost all of its cash reserves. ~ondering it unable 1o bear the cost of another
water clean-up project of such an event should be required

The 1995 basement flood alwo rumed questions in regard (o the structural integnity of the bulding In
subscquent mspections by the USNRC and a regastered Professional Eagineer working under conwract to
AMS. it was determuned thust tus event caused no apparent damaye to the building or its abalnty 10 contain
its mventory of boensed radioactive materials. However, there 1s no guarantec that a future flood event will
have a similas outcome. Thus it is imperative that AMS receive USNRC authorization to treely discharge
the water from the foundation dramnage system, without lengthy and costly hold-up sampling steps, so that

Ax of the dite of thes letter the trearod water from the 199% project continues to be stored in the AN S warehouse
collgpnible storagy anks

L ¥
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o permanent (functional) drainage system can be installed  Only then will the potentsa) for water incursion
nto the bascment be muumized .’

Kegulntory Action 1o Date
On March 1. 1995, AMS submutied an appheation (o awend USNRC License No. 14-19089.0] to peruut

walcy truatmend and sewer remediation o proceed al the London Road facality ' Included i that application
was 4 proposed methodology for evalusting contanunant levels i the ground surtace water after the work
wis complete so that water could be freely discharged. In response, .\mendment No 32 1o the license was
issued. However. re-wonnechon of the remediated foundation drainage system to a ncw manhole and
nstallation of o methodology for evaluating contaninant Jevels were specifically excluded

On March 20, 1995, ANIS requested another amendment to License No. 3419089 wherein re<connection
of the remediated foundation dranage system to a new manhole. installation of a sampling device. and
authonzation 10 discharge through the new lateral ground surface water that meets the release critena were
specifically requesicd. 1o a June 14, 1995 communication, the USNRC solicited additional information in
regard to AMS's request. AMS provided that information on June 16, 1996, and on June 21. 1996, the
USNRC responded as follows:

we have necenved vour June 16, 1995 response W0 our June 14, 1995 deficiency letter and
will make every effort to review your response m an expeditions manner. We will notify
vou if we have additional questions  \gain. please note that we have only approved the
installation of s new manholc and lateral and its re-connectson (o the existing under drain
walam We wall need to evaluate all of the other issues regarding cobalt-60 contamination
within the existing underdraw sysiem and soils both under the buslding and in the viciuty
of the underdrain system prior to discharge of collected water

On June 27, 1993, AMS received Amendment No. 37 to the reterenced heense. wherein the water discharge
wsie Was again cxcluded. Howcever, in the transauttal lctter, the USNRC stated the 1ollowing in regard to
how effective the sewer remediation mught be.

“Note that we are still in the provess of reviewing mformation you submitted relative to
stallation of a sampling device on the new lateral connection (reference Item 2 of your
32295 letrer, and letter dated Junc 10, 1995)  Also regarding vour June 16 letter. we arc
reviewing ftem [0 which deseribes your proposed soi) sampling program (o evaluate the
radiological conditions of the sl under the building and in the vicinty of the under drawn
swtan We anticipate that we will have additional questions on both of these issues and will
forward them 1o vou as soon as possible ™

 AMS recogruzes thet if is bared by court order fon freely releasag the growl swlsce water collected from thie
underdram system Howevar, TENRC authionzation 10 free-release the water i 3 ecessary pait Ol u pennaeny lepal
satutron

" The Mareh | 199 amendment application was supplemented v 2 March 3, 1 99% consmuancat kot

k]
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On July 17, 1995, AMS recened Amendment No 38 to the referenced License.  \gamn. the water discharpy
issuc was excluded However, the following statcruent i regard to the offcctineness issue and subseyuent
froc-release of water was in the transmitial louer

“Note that we are still in the process of reviewang liem I1. i vow June 16, 1995 letter,
regarding vour proposed soil sampling program. and the grouting remediation project We
anticipate that we will have additional questions on these sucs and wiil forward them to
YOu a8 soon as possible”

As of the date of thes lutier, no addibonal regulatory action on our requests to freely discharge ground surfuce
water from the remediated foundation drainage system has been taken

EfMectiveness of the Sewer Remedistion

In 1ts Junc 27, 1995 and July 17. 1998 commumcations, the USNRC expressed concern over the effcctivencss
of the sower remedistion project. and implicd that this was the reason tor delaved action on issuing ¢ hiconse
provision to discharge water from the foundation dramnage svstem  ANIS maintuins that the sewer
remcdiation project was completely effective in removing or isolating all ressdual radioactinity outsde of
the London Koad butlding, and that the only residual contamination remaining outside of the building after
the remechation (¢ g . that n the sbandoned fooler drawn i the immediate vicaniy of the Souwrce Garden and
the abandoned lateral commection between the old manh.le and the London Road mnterceptor) 1s hydraulically
wolated from ground surfacc water paths to the foundation dramage system. AMS also maintauns that the
sotls upon whuch the London Roud buikding wus constructed has ¢ the same radiologcal character now as they
did hefore the 1998 flood and thus cannot contribute to future contamunant mugration  The following arc the
reasons why these positions are justified

(1) Throughout the period of time that the basement of the T ondon Road facility was flooded due
to the regional sewer district's wntentional blocking of all discharge paths. AMS mamtained 2
muumal presaxe ditforential between the inside and outside water levels in order to minimize uphft
on the floor stab and clurunate the possibility of “back flow” of contamunated water to areas outside
of the building AMS's pumping clTorts clearly provided the necessary levcl of pressure control *
This was evidenced in USNRC Inspection Report No. 020.16055 95006(DNMS) wherein it was
stated that, with the exception of one location on the second floor of the building. “the reinforced
concrete core structure of the 1958 building that forms the hot cell, the WITUT room. the original
radiography room, the source garden and the front and back bascments was found to be in good
condiion ' Furthermore, the inspector found “no additional signs of distress” on the basement slub.
andd conuluded that “there was no obsen shie sigmificant impact on the structural mtegrity of the 1948
building as a rosult of the bascment flooding cvemt™  [hus finding was confirmed during an
independent o slustion performed by s registered Professional Engineer under contract to ANMS
Tham the structural evidenc supports our position that pressure gradients sufficient to jeopardize the
integnty of the slab dad not ocour.

* Documentation 10 support this position & svaldable tor USNRL review
T See June 7, 1996 jetter from R Aleschier ( AMS) 1o M Geoffrey 0 Woght (TSNRC, Regon J11)

4
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(2) Durimg the 1995 sewer remediation project, AMS confirmed, through measurements and
sampling. that the shale layer upon which the building i« built and which formed the basc of the
cusing foundation drainage systom did not contain detectable radicactivity  In fact. no detcetably
actnaty was identuficd during the remcdiation other than that in the custing drain tile and the (il
material upun which the dran le resiad. Thus the radiological data acquired duning the remediation
project support ows position that the radiological conditions of the soil under the basement and the
WIHLT room are ey akerit 1o ther pre-flood conditions (¢ g . when core samples taken through the
basement w prior 1o the flood cxtubited radiologically -benign conditions)

(3) Inan Apnil 12, 1996 communscation 1o Mr John Madera (USNRC, Region T11). \MS attached
a Reptered Hydrogeologist s report wherein he concludcd that the new foundation drainage svstem
i hydsaulically connected to the sotls under the basement Noor  In other words. f contamination
mugrated from the basement 1o these soils, it would appear in the water that is pumped out of the
system

(4) Between the 1995 completion date of the sewer remediation project and the date of thus letter.
over 140,000 gallons of water have been pumped from the foundation dramag. system. confirmed
to be “clean” through laboratory analvses. and discharged * Thus 1s further proof that no mobalc
contamination is under the basement ur in the new drumage system.

The finchngs of the [SNRC Inspection Report. the hydraulic connection between the soils under the building
and the foundation dramnage system. and the fact that the water being pumped from the foundation drans has
been and continues to be radiologically bemugn. provide an sbundance of evideuce 1o support our position
that the new (oundation dramage svstem is completely wolated [rom any sources of radivacuvity

Rasis for Modifving the 1995 Discharge Procedure

In AMS s March 1, 1995 and March 20, 1998 boense amendment requests to ducharge ground surtace W ater,
it was anticipated that an immediate outcome of the sewer remediation project would b re-connection of
th sanitary and storm sewens (rom the London Road facility to the NEORSD s interceptor  Therefore. in
those applications AMS proposcd » monitoring methodology designed to accomplish two purposcy

. (“onfirming that water that entered the sewer system was free of radioactivity,
. Demonstrating thut the remodiation efforts were in fact, ofluctive

Because the water in the remediated undandram system was mtended to flow by grinvity into the London Road
interceptor. the proposed momtoning methodology imolved installation of an in-line flow meter and
composite sampler uito a new lateral connection  The wntent was fo collect and nalvze omposite samples

00 o planned and penodic bass wnti) such tume & all partics were confident of the cHectiveness of the sewer
remediation effort.

T Cobaite0 was wlentified @ two 2 000 gallon hatel tarks ard one 28 0000 paflon iac tank  Fowever, the sow ce of thus
comtarmmal o wias the tanks themselves, which were uscd as process tanks 107 the waler reatmen project  The roswchi!
“Co that remained u) the bateh tuks when tiey were v filled with wites Garn: the remediated underdioan: sysiem was
remaved by filimtion - Samphng of subsequent batches of water held 1 theas manks has beest negntive far the presence of
"o Kemedial action (or the frac tank 15 deloved pendrg tesolunon of a non-rediological wau

8
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Untortunigely, due 10 the on-going higation between AMS and the regional sewer district. re-commection of
the buiiding foundation drammage system to the London Road intcrecptor is not likely i the foresceabie
futwe  Therefore, an siternative mothodology for mecting the mient of the March | and March 20, 1998
apphications (¢ ¢ . one that docs not regquure a gran ity fod discharge path) s necossary.

e wister that enters the foundation dramage system s neither cfllucnt from the London Road facility per
1 CFR 20.1302(bX 2)X1), nor 15 it discharged licensed matenals into the samitary sewer system per 10 CFR
20 2003a) 1t s umply groundwater and storm water that collects within the “bathtub” of shale surrounding
the butlding.  Since this groundw ater and storm water does not come i contact with any sources of ®Co.
continuous moniloring of the radionuclide content of this water as required in 10 CEFR 20.1302(a) 15 not
neoossan,

On the other hand, 10 CFR 20 1501 and heense condition 21 J of License No. 34-1%89-01 require AMS
to conduct a survaillance program in order 10 estunate doses 10 the public and to document that migration
of rachoactn ¢ materials from known locations does not occur  USNRC Regulatory Guide Reg Guide 8 17,
“ALARA Lovels for Fffluonts from Matenals Facihties ™ indicates that Regulatory Gunde 4 14, “Radiological
Effluent and Fnvironmental Monitonng at Uranium Mills™" 15 3 useful source of gudance for materials
licensces in thes regard

Regulatory Gusde 414 recommends that samples of water from “any surface water crossing the site boundary
and offsitc strcams or rivers that may be subject to dramnage from potentially contaminated arcas or from a
tarlings impoundment farlure™ be collected at least monthly  Pursuant to this puidance, AMS iniends 10
implement an ever more aggressive sampling program for the surface water that enters the foundation
draunage svstem m order 10 document that migration of radicactivity from potentially contanunated arcas has
not occurred. The foilowing section describes the proposed sampling program

Description of the Ground/Surface W ater Sampling Program
Once USNRC and lcgal authonity to frecly discharge the storm ground water that collects in the foundation
drainagy system of the London Road building has been recerved, AMS will operaic s temporary automatic
puamping sysiem 10 remove waler that accumulates w the new manhole  This water will b discharged to a
siorm sewer caich basin on the west side of the building 's west parking lot. AMS will then pursue the |ugal
authority to re-mnstitute a permanent (gravity-fed) discharge system

Consstent with the Koy, lator ¢ Guide 414 gudance. s one-liter sample of water will be collected from the
manhole once per week and analyzed pursuant 10 Radiation Safety Procedure No RSP, “Operation of
the Cruemuns Spectrumeter . and RSP-019.  Assevsmont of Radioactivily i Water Saraples ™ All results will
be documented and mamtaned as deseribed in RSP-003 . “Radistion Protection Records”

Regulatory Gude 4.14 recommends that the lower limits of detection for the sample analysis he 109 of the
appropriatc concentration limnt listed in Lable 11 of Appendix B to 10 CFR 20 (C.p.. 300 pCy per iter for

The Kegrulatony Crusde also states that “opetational saniples shiould be collested upsimcam and downstream of the ares of
potential ndloence” and that any unusual relesses (sich as virface seepage ) that ace not Pt ul s imal operatrms shiowid
b ainyiied

' A reommendod m Regidwiony Gonde 41400 the munhiole s dry on a wohednled sampling collestion date, that sample
will be colivoted anmediately afler water starts 10 flow

P.
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*Co) However. the following release criteria that are specific to AMS (see KSP-019) and which demand
a more strngent performance standard, arc applicable

. Water that contains greater (han 100 pCi per liter of *Co in any form (¢.g.. “soluble “or
“msoluble ). us deteruuned trom the sampling and analysis etlont, shall not be discharged

. Water than contains no detectable “Co sctivity by duect counting (¢ g , analviical results
that are below 2 nomunal detection Lt of 70 pCh per liter) mav be discharged

. W ater that extubits both of the following may be discharged.
1.ews than 100 pCy per liter of “'Co by durswt counting and

No detectable “Co activity (¢.g.. analytical results that are below a nominal
detection limit of 15 pCi per liter) on a 0.45 micrometer filter after filtration

Since AMS would consider any detectable ™'Co in samples collccted from the manhole to be an “unusua!
release . such an occurrence would tngger re-imstatement of “lanking ' procedures (e.g . the water will be
pumped 10 hold-up tanks. sarupled and confirmed (o meet the release cntenia pnor o discharge) until the
cause has been identified and corrective action instituted.

.08
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MEMORANDUM TO John R. Madera. Chief

Nuclear Materials Safety and Safeguards Branch
Reglon [11 ’\ (

FROM: Donald A. Cool. Director e
Division of Industrial and
Medical Nuclear Safety) NMSS t

SUBJECT : TECHNICAL ASSISTANCE REQUEST CONCERNING ADVANCED MEDICAL
SYSTEMS. INC., LICENSE NO. 34-19089-01. LETTER DATED

APRIL 12. 1996

p REG
(‘w‘, Y .,

I am responding to your Technical Assistance Request (TAR). Control Number
98507 (Attachment). that requested review and comment of a letter response
from Advanced Medical Systems. Inc. (AMS) dated April 12, 1996. A March 20.
1996, letter from Region II] to AMS indicated that AMS had not demonstrated
that the so1l under the building was free of contamination. and that AMS’
proposed disposal cost for the radioactive waste was underestimated. The
April 12, 1996. AMS letter provided comments to the Region III letter. a
report and findings of a registered hydrologist to address the concern about
the possibility of contamination under the building. and a more detailed
estimate for a SAFSTOR alternative. Your TAR requested review and comment,
specifically on whether the findings in the hydrolog1st's report are
acceptable, and whether the NRC will accept the SAFSTOR method of
decommissioning of this facility.

With regard to the hydrologist's report and the need for further sampling of
soils below the basement/WHUT room floors. we a?ree with the Region that the
hydrologist ‘s report be accepted. It 1s unlikely that there is significant
contamination of the so1l beneath the floor of the basement or WHUT room based

on:
1) the hydraulic gradient during the flooding of the basement from the

s011s to the basement .

2) the hydraulic gradient since the removal of the water from the
basement and the installation of the new footer drain has been toward
the footer drain system and the basement has remained dry. indicating
that the soils surrounding the basement are hydraulically connected
to the footer drain system. and

3) no contamination has been found in the water removed from the footer
drain system.

CONTACT:  Joe DeCicco. IMNS
(301) 415-7833

ATTACHMENT 2
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For contamination to leach or leak from the pasement . 1t would have to De
somewhat soluble Therefore. the contamination. 1f released. would 1ikely
show up 1n the footer drain system that appears to be hydraulically connected
to the soils surrounding the basement

Some contamination of the soils below the basament can not be completely ruled
out. but widespread contamination 1s unlikely given the information at hand.
The cost of remediation of small areas of s01] contamination, 1f they exist.
could easily be covered 1f a contingency 1S applied to the cost estimate of
decommissioning of the site. [f further information comes to light at a later
date. indicating more extensive contamination than anticipated here. the cost

estimates should be adjusted then.

With regard to the acceptable method of decommissioning. the March 20, 1996.
letter to Mr. David Cesar continues to be our position. In that letter. we
provided our reasons why SAFSTOR would not be an option, and that the Generic
Environmental Impact Statement (GEIS). NUREG-0586 states 1n Chapter 14 that
SAFSTOR for some materials facilities would be an advantage 1f the materials
are relatively short-1ived and would decay to levels perm1tt1n? unrestricted
use of the facility in a short time. AMS contends that the GEIS shows SAFSTOR
as an acceptable alternative for materials licensees and cites page 04,
section 0.2.4 and page 14-9. section 14 3.2.2 as support for materials
licensees decommissioning. A-careful reading of the citations shows that the
intention of the GEIS was to allow use of a safe storage eriod of a few days
to a few months. and not a period of decades of years. The deferment of
decommissioning through SAFSTOR 1s only applicable to power reactors.

With regards to the adequacy of decommissioning cost estimates for the London
Road facility. the $3 3M may not be realistic in reflecting the total cost.

we are concerned because the cost estimate does not address the fO]]OWYN?T 1)
dicposal of the 2,200 kilograms of depleted uranium inventory. 2) remova and
disposal of the 1i.700 curies of bulk cobalt-60 metal and the 49,000 curies of
cobalt-60 sealed sources; 3) the remote decontamination techniques for the Hot
Cell and the WHUT Room (generally remote techniques are used when exposure
rates exceed 5 R per hour; the Hot Cell has a range from 12 to 200 R per hour,
and the WHUT Room a range of 50 to 240 R per hour). 4) the work difficulty
factors associated with the decommissioning (when remote techniques are used.
significant amounts of time are lost due to the high exposure areas., acCess n
and out of these areas. and maintenance of equipment: and 5) the disposal
charges for curie content or special hand11n? of high activity packages. or
for transportation of shielded casks materials. which can substantially
increase waste management costs. In addition, the cost estimate to
decontaminate/decommission a similar facility was $17M. therefore. the cost
estimate of $3.3M may be off by several times the actual cost to decommission

the site.

Since changes in assumptions can have a significant impact on the total
decommissioning cost, 1t is recommended that we require AMS to conduct &
detailed characterization of the existing buildings. and develop a cost
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John Madera

10n This 15 especially
ctimate that addresses the decontamination methods
sa;o?:ant since AMS was recently given a license amendment that allows AMS to

significantly reduce their inventory

Attachments - As stated
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August 14, 1996

MEMORANDUM TO: John Madera, Cnief
Materials Licensing Branch
Division of Nuclear Materials Safety. RIII

FROM: Josephine Piccone. Acting Chie
Operations Branch W
Division of Industrial and b
Medical Nuclear Safety. NMSS °{
SUBJECT : REVIEW OF THE PROPOSED WATER ANALYSIS PROCEDURES RECENTLY

SUBMITTED BY ADVANCED MEDICAL SYSTEMS (AMS)

We have reviewed the water analysis procedures recently developed by AMS and
sent to region 111 on June 11, 1996. These procedures included RSP-018.
Operation of the Gamma Spectrometer, and RSP-019, Assessment of Radioactivity
in Water Samg]es. Both procedures were dated June 11, 1996  Our major
concerns with the procedures are Ciscussed below. More detailed comments are
provided in the attachment to this memorandum.

1. The bases for the proposed maximum detectable activity (MDA) of 70
pCi/1 for water samples and 15 pCi/1 for filters are not well
developed and justified in the technical basis section of
Procedure RSP-019. We suggest that AMS provide a more defensible
basis for their choice of MDA. In our letter to them dated May
31. 1996, we suggested that the MDA be based on the capability of
a detection system that is state of the art for the application
but not necessarily extraordinarily specialized or sophisticated.
We recommend that AMS expand their technical basis section to
include a detailed description of their measurement systems and
their testing of thesa systems to evaluate their measurement
capabilities.

- The procedures make only brief mention of the quality assurance
program to be used for their measuring systems. We suggest that
AMS develop a better quality assurance program, and provide a
detailed description of that program in the technical basis
section. The quality assurance program should extend to any
outs%de analytical laboratories that AMS may use to confirm their
results.

Contact: Sami Sherbini
(301) 415-7902

ATTACHMENT 3
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Attachment

2

The grocedures do not fully develop the bases for determining
whether a sample does or does not show activity. They are still
using the MDA as a criterion for this purpose, which is incorrect.
They need to develop decision levels. independently of the MDA, to
allow this determination to be made. The development of this
decision level should be described in detail in the technical

basis section.

AMS has not resolved the discrepancies that appeared several times
between their water analyses and those performed by The Northeast
Ohio Regional Sewer District (NEORSD). These discrepancies appear
to have been due to differences in sampling protocols.

The procedures contain several errors in the manipulation of the
data, most notably the error of using the MDA for making field
decisions, and the incorrect equations provided in the procedures

for calculating the MDA.
As stated
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ATTACHMENT
COMMENTS ON AMS PROCEDURES

Procedure RSP-018: Operation of the Gamma Spectrometer

Page 2, 5.1.3:

It is not clear what is meant by “so that the two primary peaks fall in channels
155 and 176.” Confirm that the maxima of the Co-60 peaks occur at these
channel numbers?

Procedure RSP-019: Assessment of Radioactivity in Water

1. Page 3, 5.1.2:

2. Page 3, 5.2.1:

3. Page 3, 5.2.3:

4. Page 4, 54.2:

It is not clear whether the analysis is to be performed in-house or by a
commercial laboratory. It should be clear that the laboratory performing
the analyses must participate in a quality assurance/quality control
program that is approved by AMS and periodically audited by a
recognized group or organization outside the organization that operates
the laboratory. Pre-qualification of the laboratory is only part of this
ongoing program. A later section (5.4.3) states that samples may be
forwarded to a commercial analytical laboratory for confirmatory
analysis. Some indication should be provided as to when such an action
may be necessary.

Sampling these tanks has a history that indicates that different results
are obtained from samples taken from various locations within the tank.
The differences in the results have not been explained, giving the
impression that the mixing used by AMS to date has not been effective,
and that there remained stratification of the Co-60 even after prolonged
mixing. It is therefore necessary for AMS to do one of two things:
either explain the differences in the results obtained in the past, or
conduct tests to demonstrate that their proposed method does indeed
produce representative samples. Without such data, the results will
remain suspect because of unexplained past anomalies.

In the note, it is stated that samples may be collected from any location
in the tank. In the interest of consistency, we suggest specifying a
sampling method at this point.

It is not clear where the MDA of 70 pCi/l comes from. In our letter to
AMS, we stated that AMS should establish a counting method that is
considered typical of current and ordinary state of the art for such an



5. Page 4, 5.5.1:

6. Page 5, 5.5.3:

application. We have not seen any data to show that the licensee has
done that. We therefore suggest that the licensee establish their well-
shielded counting system, in a low background area, select a reasonably
long counting time, and then establish the sensitivities achievable by
such a system. We are confident that the MDA will be far lower than
the propossd 70 pCi/l. Also, in the equation for MDA, if the time is to
be in seconds, the procedure should clearly indicate that the count rate
By must also be in counts per second.

The Note at the end of this section is not correct. The MDA will not
ensure a 0.05 probability of a Type II error when comparing the sample
result to the background result. Suggest removing or rewriting to more
accurately reflect the technical meaning of the MDA.

The equation for MDA given in this section, and elsewhere in the
procedure, is incorrect. The equation, in the form given, contains the
implicit assumption that the sample (or gross) counting time and the
background counting time are equal. This is not the case, however,
because the background is counted for 8 hours, whereas the samples are
counted for times less than 8 hours (See procedure RSP-018 for sample
counting times). The equation in the form given will underestimate the

MDA.

This step requires that all samples less than 100 pC/l be drawn through
a filter, even those that show no activity that is statistically different
from background. The licensee should confirm that this is the intent.

Finally, information should be added to the section that indicates that
proper procedures performed by trained individuals will be used to
ensure that the sample will be drawn correctly through the filter.

Although the origin of the 15 pCi/l detection concentration level is
mentioned in the technical basis section of the document, adequate
techincal support for this number is not provided. This information
should be provided.

This step, or the remainder of the procedure, does not describe what to
do with the results of the analyses on the filter. What criteria are to be
used to decide if the filter indicates insoluble activity?
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7. Page 6, 5.7.4:
The condition given in 5.7.4.2 is not acceptable. The use of MDA as
criterion for deciding if activity significantly different from background
was detected is incorrect. The licensee must establish a decision level,
independently of the MDA, that will be used to make this
determination.

Technical Basis for Water Discl Criteri
1. Page 7, Second point:

This point contradicts the first point. The first point stresses the regulatory
requirement that no insoluble Co-60 may be discharged to the sewer. The second
pointn'iestoestimatemeamomtofimolubleCo-GOMmybedischlrgedtothc
sewer without causing the ash to exceed 8 pCi/g. The analysis in the second point
also neglects to consider the possibility that Co-60 discharged to the sewer as soluble
cobalt may still end up ‘n the ash because of a number of reasons, such as
precipitation of the “soluble™ cobalt < uring waste treatment, or settling of the “soluble”
cobalt that is, in fact, not soluble but very fin»ly dispersed insoluble material. We
suggest re-assessment of the second point and possibly deleting.

2. Page 7, Third point:

The drinking water standard is not relevant in this case. It is suggested that it be
removed because it does not contribute to tae technical basis being developed.

3. Page 8, Second Point from the bottom:

This statement concerning Information Notice (IN) 94-07, that “the standard does not
provide guidance on how much gross beta activity indicates an insoluble material,” is
incorrect. The standard states, on Page 4, that “activity in the suspended solids portion
of the effluent greater than that found in similarly processed background water samples
would indicate the presence of insoluble radioactive material.” In other words, the IN
states that any activity that is statisticaily distinguishable from background indicates
the presence of insoluble materizl. Background in this case is the filter residue from
water filtered in the same manner as the sample. The water used to produce the
hackground filter is water obtained locally but that is not contaminated by the
licensee’s oneration.

4. Page 9, First point:

mspoimisatvarimewimmcdau;-RChasbeengettingfrombothcommcrcial
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laboratories that were used by AMS and NEORSD to analyze the water samples from
the discharge tanks. The results from these laboratories were routinely reported as
haﬁngboenobhimdush:gequipmentapubkofnmringldpdﬂusingwmﬁng
times as low as one to two hours. How can these values be reconciled with the values
indicated in this point?

In this connection, AMS has not described the system it intends to use for sample
analyses. We suggest including this in the technical basis section. It is necessary to
kmwdxcsyslanwbeund,typemdsiuofdemwr.oomﬁngﬁmes,bukground
levels in the counting laboratory, location of laboratory within the AMS facility,
shielding for the detector, methods of spectral analysis to be used, type of blank
nmples.andwmocofwmwmeuthebackmund,mdtbequalitymmc

program for the system.



‘ UNITED STATES

NUCLEAR REGULATORY COMMISSION
REGION i
801 WARRENVILLE ROAD
LISLE. ILLINOIS 60532-4351

June 28, 1996

FRobert Meschter

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

Cleveland, OH 44110

SUBJECT: ACKNOWLEDGEMENT OF CORRESPONDENCE
(# Letter s Dated June 25 1996)

Dear Licensee:

In response to your request, we have completed the initial processing, which is an administrative review of your
application for a(n):

_ New License « Amendment _ Renewal
_ Termination _ Auth User (Amendment not required) __ QMP Revision
_ Other

No administrative deficiencies were identified during this inital ;eview. However, it should be noted that a
technical review may identify omissions in the submitted information, technical issues that require additional
information, or policy/technical issues that require coordination with headquarters or other NRC regional offices.

It appears that your request is routine (see 1-3 below, as applicable) and complete.

1. New and amendment actions are normally processed within 90 days, uniess we find major deficiencies,
or policy issues requiring central program office assistance.

2. Renewal actions are normally processed within 180 days, however, under timely filing (before expiration),
you may continue to operate under your existing license.

3. Termination actions are normally processed within 90 days, unless confirmatory sirveys following
decontamination/decommissioning activities are involved.

A copy of your correspondence has been forwarded to our Licensing Fee and Debt Collection Branch
(301/415-6097) for approval of the fee category and amount.

If you have a compelling safety or business-related reason for requesting expedited review, please contact

the Materiais Licensing Branch at (708) 829-9887. We will try to complete your request as soon as
practicable. Any correspondence about this request should reference the control number.

Nuclear Materials Support Branch

Mail Control No. 301524
License No. 34-19089-01



