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yRC FORM 374 U.S. NUCLEAR REGULATORY COMMISSION.

h Amendment Ns. 48M ATERI ALS LICENSl?
d s;i
[ Pursuant to the Atomic 1:nergy Act of 1954, an amended, the linergy Reorganization Act of 1974 (Public Law 93.438). and Title 10, Code of 'g

;

I ederal Regulations Chapter 1. Parn 30,31,32,33,34,35 36,39,40, and 70, and in reliance on statements and representations heretofore made 2 |g} by the licensee, a license i$ hereby nsued aulhorning the i.censee to receive, acquise, possess, and transfer byproduct. source, and special nuclear g)
[ material designated below; to use such material for the parpose(s) and at the place (s) designated below; to deliser or transfer such material to 3|
$ persons authorved lo veceive it in accordance with the scyolations of the applicable Part(s t Thin license shall be deemed to contain the conditions |i

"

s]{ Nuclear Regulatory Conunioion now or hereaf ter in ef fect 6nd to hny conditions specified below.
specified in Section 183 of the Atomic linergy Att of 19'.4, as amended, and is subjeci to all applicable rules, regulations, and orders of the K

$|1
$. b0f. 2Y, h

1

s I icensec In accordance with the letter dated s||
4 March 31, 1997 E

|||s 1. Advanced Medical Systems, Inc. 3.1.icense Number 34-19089-01 is amended in E
4 its entirety to read as follows: n'|
9 s 1

s 2. 1020 London Road i
s Cleveland, OH 44110 4. Expiration Date December 31, 1994 s
* I
! eN No. 030-16055/040-08764/030-17154 E||* *

j
g 6. flyproduct. Source. and/or 7. Chemical and/or Physical 8. Maximum Amount that I.icensee ( -

g Special Nuclear Material Form May Possess at Any One ' lime g ,

Under This Licenseg i

e aj A. Cobalt-60 A. Solid Metal 'A. 150,000 curies j
4 n ls B. Cobalt-60 B. Sealed sources B. 135,000 curies n 1

s
'

(teletherapy / (no single source n i

M radiography sealed to exceed 13,700 d ;
# sources which have curies) i i

s been evaluated and E !
9 approved for n

'

4 commercial E
i

s distribution by the E
'

s NRC or an Agreement ( :
s State) n |

~ _ .

# s -

a C. Cesium ,137 C. Sealed sources C. 40,000 curies (no ; '
-

s (teletherapy / single source to ji radiography sealed exceed 2,200 fj sources which have curies) |g
a been evaluated and j l

j approved for ; !

commercial ~

f distribution by the | |
NRC or an Agreement
State) d::I

;5 e i4 D. Depleted Uranium D. Nickel Plated D. 4,040 kilograms W ;
4 4 ;
s s !

4 E. Cobalt-60 E. Scaled Sources E. 15,000 curies s i

4 1 5
|

s h [Jl (,
,
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g Lrense Number g
y 34-19089-01 g

W MATERIALS LICENSE Docket or Reference Number g
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'

E
Amendment No. 48 g

n E
,n E

i E

W 6. Byproduct, source, 7. Chemical and/or 8. Maximum amount E

N and/or special nuclear physical form that licensee may E

N material possess at any one E
W time under this E

d license E

! F. Cobalt-60 F. Sealed Sources F. 15 millicuries
j (any sealed source g

approved by the NRC'

y g
or an Agreement g
State) g

7. Authorized Use: ,

E A. For storage only incident to waste disposal or transfer to an authorized recipient. E

N This license does not authorize the manufacture of sealed sources. E

W - E

A B. For installation, maintenance of, dismantling and servicing of Picker Corporation E

W and Advanced Medical Systems, Inc. teletherapy units and Ficker Model 6145 E

i radiography: units possessed by licensees authorized to possess the radioactive E

A material pursuant to a specific license issued by the Commission or an Agreement h
W State. For installation and removal of sealed sources into Picker Corporation, E

W Advanced Medical Systems,.Inc. and Keleket Barnes teletherapy units of licensees E

N authorized to possess the radioactive material pursuant to a specific license issued E

4 by the Commission or an Agreement State. For training Hospital or Clinic personnel E

W for in-house service operations on teletherapy equipment, on unit model per course, E

5 in accordance with letter dated August 15, 1988 and September 29, }988. E

N r E

N C. For installation, maintenance, dismantling and servicing o'f-Picker Corporation and .E
N Advanced Medical Systems. radiography and teletherapy units'of licensees authorized E.

# to possess t'he radioactive material pursuant to a specific license issued by the E
>

N Commission or an Agreement State. E
N . E
y D. Shielding material in Picker Corporation and Advanced Medical System, Inc., E
g radiography and teletherapy devices. E
W E
y E. For storage only, those non-NRC approved sources in the possession of the licensee E
g prior to the issuance of this amendment. W
W N
y F. For use in devices (including Tech OP Model 571 Calibrator described in application g
g dated November 12,1984) approved by the Nuclear Regulatory Commission or an g
i Agreement State to calibrate radiation survey instruments. g
N N
N N
W E
W
W,

E

E

0 .DY |. E.
W E
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a ronus7:A U.S. N TONY COMMISSION AGE 3 or 11 PAGES gg,

License Number gg
g 34-19089-01 g i

g MATERI ALS LICENSE ooctei or Reference Number E |

g SUPPLEMENTARY SHEET 030-16055/040-08764/030-17154 g
,

6 n
|Amendment No. 48 gy

n !
N N I

|| CONDITIONS

10. 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 g, ,

j 6.C. shall be used only at 1020 London Road, Cleveland, Ohio and at facilities of g j

g customers who possess a specific license from the NRC authorizing possession of the g
|licensed material. Licensed material in Iteni 6.D. shall be used only at the gj 'licensee's facilities at 1020 London Road, Cleveland, Ohio or 121 North Eagle g

-

N Street, Geneva, Ohio, and at facilities of customers who possess a specific license !y
from the NRC authorizing possession of the licensed material. g

NN 11. A. The Radiation Protection Officer for service operations described in
N Subitems 9.B. and 9.C. and routine health physics activities is N I

N Stephen J. Haddock.
~

U

N N
'

N The Alternate Radiation Protection Officer for routine health physics N
1

A activities only is Christopher Reed. E l

$ N

N The licensee shall not perform service operations described in Subitems 9.B. E

A and 9.C. until Stephen J. Haddock has completed the required training. N

N i
'

.

B. Licensed material shall-be used by, or under the supervision of and in the N

W physical presence of users listed in the table below. The users are only N

$ authorized to perform the indicated: services on the teletherapy or N

N reliography units specified in the table below: N

N N

N _
N'

g AMS/ PICKER TELETHERAPY / RADIOGRAPHY UdilS MODELS N

g N$
-

__

W
-

N

g G' C C C C C N

y 600 1000 2000 3000 5000 10.000 C4 C8 09 C12 Cyclops N,

g USER E

y Stephen N

g liaddock 5 5 5 5 5 5 5 5 5 5 5 g

n N

N N

g AMS/ PICKER TELETHERAPY / RADIOGRAPHY UNITS MODELS g

N N

N N

y V V V V C C g

g 1000 2000 3000 10.000 V4 V9 g

g USER g

g Stephen g
Haddock 5 5 5 5 5 5 gg

i N

n W

n N

!
. .
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|Amendment No. 48

5 % i

y E l

5 1. Authorizes the servicing of AMS/ Picker units, excluding source exchange. |5 2. Authorizes sealed source exchange, )Jg5 3. Authorizes removal of unit and head from customer sites only. !
E 4. Authorizes the training of AMS personnel in the manufacture of AMS/ Picker |

'

5 sealed sources.
5. Authorizes the handling of sealed sources only. ||

5 12. A. (1) Each sealed source acquired from another person and containing licensed !'l
5 material, other than hydrogen-3, with a half-life greater than 30 days and R

,

EN in any form other than gas shall be tested for contamination and/or |
5 leakage before use. In the absence of aa, certificate from a transfer or ! !

N indicating that a test has been made within 6: months before the transfer, R

H a sealed source received from another person shall not be put into use E

9 until tested. E

$ E !

s (2) Notwithstanding the periodic leak test required by this condition, any Ei

W licensed sealed source is exempt from such leak tests when the source W

W contains 100 microcuries of less of beta and/or gamma emitting materials W

H or 10 microcuries or less of alpha emitting material. E

R E

g (3) Except for alpha sources, the periodic leak test required by this E

W condition does not.appiy to sealed sources that are stored and not being E

y used. The sources excepted from this test shall be tested for leakage E

g before any use or transfer to another person unless they have been leak E

y tested within 6. months before the date of use or transfer. E

n E

y B. Each sealed source fabricated by the licensee shall be inspected and tested for E
'
g construction defects, leakage, and contamination prior to use or transfer as a y
y sealed _ source. If the inspection or test reveals any construction defects or E

'

y 0.005 microcurie or greater of contamination, the source shall not be used or g

g transferred as a sealed source until it has been, repaired, decontaminated and e
y retested. 1 W
W W
y C. Each sealed source containing licensed material, other than hydrogen-3, with a y
y half-life greater than 30 days and in any form other than gas shall be tested W
; for leakage and/or contamination at intervals not to exceed 6 months except '

g g
'

y that each source designated for the purpose of emitting alpha particles shall (
g be tested at intervals not to exceed 3 months. g

M E
D. The test shall be capable of detecting the presence of 0.005 microcurie of gy

g radioactive material on the test sample. The test sample shall be taken from y
4 the sealed source or from the surfaces of the device in what the sealed source y
y is permanently or semi-per.nanently mounted or stored on which one might expect p

contamination to accumulate. Records o leak test results shall be kept in gg
units of microcuries and maintained for inspection by the Commission. Records yg
may be disposed of following Commission inspection. gy

jM E

im E

h
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g Amendment No. 48 g

i !
g E>

E. 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 y

| shall immediately withdraw the sealed source from use and shall cause it to be y
,

g decontaminated and repaired or to be disposed of in accordance with Commission y
regulations. A report shall be filed within 5 days of the date the leak test g

N result is known with the U.S. Nuclear Regulatory Commission, Region III, 801 g
| Warrenville Road, Lisle, Illinois 60532-4351, ATTN: Chief, Nuclear Materials gSafety Branch, describing the equipment involved, the test results, and the 6m

gcorrective action.
g

$ 13. Thelicenseemaytransportlicensedmaterialin'abcordancewiththeprovisionsof E

N 10 CFR Part 71, " Packaging and Transportation of Radioactive Material." N

W W,

N 14. Inventory Requirements: 0

W U
1

4 A. An inventory system will be established that accounts for the receipt, N '

W movement, transfer and disposal of all radioactive material possessed under F
;

N this license. Records of inventories will _ be maintained for 10 years from the E j
*

W date of each inventory. J E '

W E
.

N B. A complete examination of records will be completed every six months to confirm E

N the location of all radioactive material and ensure that possession is within E

d the limits specified in this license.
~

E

N I

W C. A physical mventory of all radioactive material possessed:under this license E

g will be conducted on or before June.1,.1993. Thereafter, a physical inventory B

W of all radioactive material possessed under this license will be completed E

W within 60 months of the previous physical inventory. - E

Thelicensee'sfieldserviceaudits(asdescribed[inthe'ATCMedicalGroup
g .-

- ; E
-

W 15. t

y Management Plan, revised April 1,1989, and submitted with letter dated April 17, t

W 1989) shall be performed unannounced by the Radiation Protection Officer (i.e.,
y Radiation Safety Officer). o.'

R
I

W 16. The licensee shall follow the recommend survey frequencies outlined in Regulatory t

W Guide 8.21, Revision 1, October 1979, in work areas where radioactive materials are I

W handled or used.
N
y 17. The licensee shall maintain records of information important to safe and effective g

y decommissioning at 1020 London Road, Cleveland, Ohio per the provisions of g
y 10 CFR 30.35(g) until this license is terminated by the Commission.'

t

N. >
> n
4 4
N E

4 E

4 E

n a
N E
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n |
"

N .El
s $

g The licensee shall maintain and execute the response measure of their Emergency j18.
Plan dated October 25, 1991 and revised January 1992, May 27, 1992 and April 26, gy
1993. The licensee shall make no change in the emergency plan submitted pursuant jg

g to 10 CFR [30.32(1), 40.31(j), 70.22(1)] that would decrease the effectiveness of a

j the plan without prior Commission approval. The licensee may make changes to its j
Emergency Plan without prior Commission approval if the changes do not decrease the gE effectiveness of the plan. The licensee shall maintain records of changes that are -

5 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 .g
Safety Branch, Division of Industrial and Medical Nuclear Safety, NMSS, U.S. Nuclear ;-

N Regulatory Commission, Washington, DC' 20555, and the appropriate NRC Regional Office :
E specified in Appendix D of 10 CFR 20, a report, within six months after the change 5

is made, containing a description of each change. |
$ 19. The licensee is authoriz M te begin the following activities no sooner than U

$ March 17, 1995, and must complete them by the date specified in each item in E

W accordance with letters dated January 27, February 2, 10, and 14, and March 1, 3, 8, E

N and 10, 1995, wherein the licensee proposed and clarified its plans for: (1) E

R dealing with the accumulation of ground water in and around its facility basement; E

N (2) immobilizing and/or remediating contamination that has collected in below ground E
,

d sewer piping and manholes; and (3) processing future ground water that builds up 6
|

M around the facility. These plans address the following actions the licensee will E
|

N take. E

g E I

E in A. Process water that is currently stored outside its facility in above-ground j
M tanks. E I

M
;E

y 1. Tanked water will be processed in-situ using a submersible water treatment ,

y system that-includes filtration and ion-exchange demineralization as E

y described in letters dated March 1, 3, 8, and 10, 1995. E !
M . E !

'

g 11. Water will be treated until it contains no detectable non-soluble E |
g cobalt-60 and less than 1000 pCi/1 of soluble cobalt-60 as determined by a E

t

y contract analytical laboratory. The licensee may continue to pump treated E |
s water to the collapsible storage containers prior to receiving results of E l

y solubility tests from the contract laboratory. The treated water will E

W subsequently be pumped to 25,000 gallon storage containers located in the E ,

g facility warehouse, as described in letters dated March 3, 8 and 10, 1995. E |
W E I
g B. Simultaneously pump and process water currently residing in the sewer manhole a i

g and lateral, building sump pit and basement. This project shall be completed i !

q by June 30, 1995. 'E

< $ i
y i. Pumping will be sequenced as described in letter dated March 1, 1995, to i j

y ensure a positive hydrostatic pressure is maintained from outside to s i

g inside the facility's basement. j j
N E

N E :

i r0PT | |
- - ... .. - ...-.........! :

I
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|W E

!W E

11. Water in the sewer manhole, lateral, building sump pit, and basement will |
g be pumped to a radiologically controlled area of the facility and g
g processed using a skid mounted, multi-stage filtration and ion-exchange y
a system as described in letters dated March 1, 3, 8 and 10, 1995. Spill yr procedures and radiological controls will be implemented as described in f| letter dated February 14, 1995, and Attachment 2 to letter dated March 1, y
g 1995. g
a s

iii. Water removed from the sewer manhole, lateral, building sump pit, and j-

5 basement will be treated to contain no detectable non-soluble cobalt-60
5 Eand less than 1000 pC1/1 soluble cobalt-60.-as determined by a contreet
f analytical laboratory. The licensee may continue to pump treated water to

|-5 the collapsible storage containers prior to receiving results of
|W solubility tests from the contract laboratory. The treated water will E

W subsequently be pumped to 25,000 gallon storage containers located in the E

W facility warehouse, as described in letters dated March 3, 8, and 10, E

W 1995. E

W E

5 C. Water sampling and analytical. protocols will be as described in letter dated E

W February 2,1995, as clarified in letters dated February 14, and March 3,1995. E
N Solubility of cobalt-60 in samples containing detectable activity will be E

5 demonstrated in accordance with the reference in Supplement 2 to letter dated E

W March 3, 1995. All solid radwaste generated from the water processing E

W activities, including filter and demineralizer resin wastes, will be collected E
B and stored at the London Road facility pending its ultimate disposal as E
M radioactive waste. -E
B E

3 D. Excavate areas around the facility to allow: (1) access to the radioactively E

N contaminated four-inch waste discharge line;< and (ii) the radiological E
y . evaluation of the facility's underdrain system and surrounding soils. E

'

\M E
y i. Excavate the soil in the vicinity of the building's four-inch waste E
g discharge line and underdrains and disconnect these drains as described in E
y letter dated March 1,1995. Evaluate the radiological contamination status E
W of the underdrain system and remediate or replace the system. Reconnect E
y the underdrain system to the building sump pit and pump, test and process E
y the underdrain system waters as described in letter dated March 1, 1995. E
13 The testing and processing of water pumped from the underdrain system will n
|3 continue until sampling of the water consistently reveals no detectable e
y non-soluble cobalt-60 and less than 200 pCi/1 soluble cobalt-60. E
N E
W 11. Evaluate the radiological status of the soil in the vicinity of the E
|g underdrain system and building sump pit as described in the letter dated
|y March 1, 1995. 'E

g
IN Nli E. Immobilize the radioactive contamination present in the sewer manhole and W
|y l ateral . g
M N

b; }

- -

a u E
~
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N E
'

N N

1. Completely grout-in the radioactively contaminated manhole and lateral up || to the sewer interceptor as described in " Issue 4" of letter dated gg January 27 and letter dated March 1, 1995. The grouting will render the g |, existing sewer discharge piping system inoperable and immobilize (fix) the g

| radioactive contamination that resides in the system. g ,

I F. Remediate the London Road interceptor in the vicinity of the abandoned lateral, N i
8 as described in. letter dated January 27, 1995. The remediation activities will N

!

be coordinated with the Northeast Ohio Regional Sewer District. |
N G. 1. The licensee shall notify the NRC Region III office no later than July 14, 5 I
E 1995, regarding the status of the completion of License Condition N

|
N Numbers 19.B., 19.D. and 19.E. N

N N,

N ii. The licensee shall notify the NRC Region III office no later than July 14, N

| N 1995, to confirm initiation of the remediation project described in N

N License Condition Number 19.F., and provide an estimated completion date. N

N N

N H. The licensee.shall notify the NRC. Region III office in writing of any change in N

N projected milestone dates specified in letter dated July 19, 1995 for the N

N projects described in License Condition Nos. 19.D., E. & F. Included in the N

N notification must be the reason for the change, and the revised milestone date. N

N N

N 20. The licensee is authorized to install a new manhole and lateral- and re-connect this N

N to the existing under drain system. sThe: purpose of the new manhole is strictly to N
'

N act as a means of collecting water from the under drain system which will be pumped N

g to storage containers and subsequent' analysis'for cobalt-60 concentration. N<

N N

'

p 21. The licensee. As authorized to install and operate the water evaporation equipment g

y described in letters dated March 22, 1995, June 8, 1995 and June 29, 1995. E I
,

'

N |n .

Notwithstanding previous requirements, and based upon' additional information N jg 22.
y provided in letters dated October-17, 1995, and December 11, 1995, the licensee is q ;

'

y not required to grout-in the 4-inchisewer discharge line and the abandoned footer g -

g drain. W
W N |

g 23. The licensee is authorized to perform Tasks 1 and 2 of the Building Recovery Project g
g as described in letters dated June 10, 1996, July 8, 1996, September 18, 1996, (
g October 3, 1996, October 11, 1996, and Noveniber 1,1996. g

n N24. The following are conditions under which the Building Recovery Project (BRP) funds q
|

y
g may be used: '

g

i N
A. The BRP funds released from the collateral supporting the letter of credit g ;y

dated January 27, 1995 shall be used solely for the purpose of completing Tasks g
''

g| 1 and 2 of the BRP. g
,

g
I
W N

'

N N

(O f, m)Y !,! D
,,

L^ (v / i i gg
_
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'

W E I
y E

'

N B. Immediately after the release of funds, the licensee shall secure an amendment |E to the January 27, 1995 letter of credit to reflect the remaining balance of
d gthe supporting collateral. This shall be submitted to NRC for review

immediately after the instrument is amended. g
y

5 C. Any funds remaining after Tasks 1 and 2 are completed shall be added to the |E collateral supporting the letter of credit, and the letter of credit must be ,

d revised to reflect the addition of the collateral. This shall be submitted to E '

W the NRC for review. 'E

d E

B D. The funds released from the collateral supporting the letter of credit shall N l

W not be used for implementation of Tasks 3 through 12 of the BRP. E
!

A E |

W 25. A. Advanced Medical. Systems, Inc. is authorized to collect, sample, and test the E

W water from its foundation drainage system per the following procedures, dated .E i

N April 3, 1997: RSP-018, " Operation of the Gamma Spectrometer," RSP-019, E

W " Assessment of Radioactivity in Water Samples," and RSP-022, " Quality Assurance E
W for Radionuclide Analysis by Gamma Spectroscopy." Each tank of water shall be E4

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

M cobal t-60. E

W E

N B. Before the water may be. discharged into the sanitary sewerage system, all of E

N the following criteria must be satisfied: (1) discharges of water shall not E
g exceed 25,000 gallons in a 24-hour period, (2) water that contains total E
g cobalt-60 activity of greater than 100 picocuries per liter (pci/1) shall not E
g be discharged, (3) water,that contains detectable insoluble cobalt-60 (minimum E
y detectable activity no greater than 15 pCi/1 of water)eshall not be discharged. E

~

W Insoluble cobalt-60 for purposes of this license condition is any cobalt-60 E
y activity above. background, that is stopped by a filter of pore size no greater E
g than 0.45 micrometer. $
s E

'

y 26. Except as specifically provided otherwise in this license, the licensee shall e
y conduct its program in accordance with the statements, representations, and y
q procedures contained in the documents including any enclosures, listed below. The q

Nuclear Regulatory Commission's regulations shall govern unless the statements, g
representations and procedures in the licensee's application and correspondence are g ;

r

g more restrictive than the regulations. g

N N
g A. Application dated November 12, 1984; y

| 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 y
g of ISP-1 manual); y

f C. Letters dated May 29, 1986 (Respor.se to Enclosure A, Sionificant Licensina f
g Deficiencies of NRC letter dated March 7, 1986); y

| D. Letter dated July 23,1986 (Response to Enclosure B, Additional Licensina
W Issues for Renewal ADD 11 cations of NRC letter dated March 7 1986) eXClud g aj approval of the licensee's in-house training program; D / j
urmr... - _. . . . _ . . . . . . . . . . . . . .oM/ { {~mo . . . . . . . !R

L
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g License Number g
g 34-19089-01 gj
p MNTERIALS LICENSE Dmiet or Reference Number @
g SUPPLEMENTARY SHEET 030-16055/040-08764/030-17154 g

f h|Amendment No. 48
i #
s El
5 E. Letters dated August 22, 1986, October 28, 1986, November 13, 1986,
5 November 14, 1986 and December 4,1986 (with Revised ISP-1 Manual, Appendices A
5 gand B attached), May 7, 1987, August 3, 1987, December 31, 1987, January 15,
5 g1988 (Item V only), August 15, 1988 (with attached course manual),

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

5 F. Letters dated March 29, 1989 (except Section 3.4 " Hot Cell Entry and Action E l

5 Levels"), April 7, 1989, August 25, 1989 (except Item B(4)), July 23, 1990 I
5 (except Sections 3.0 and 5.0 of ISP-14 procedure), March 1, 1991 (with E

,

5 attachments), March 27, 1991 (with attachments), May 9, 1991, May 14, 1991, E
i

! February 27, 1992, February 28, 1992, March 2, 1992, and March 5, 1992. |~ ~

W G. Letters dated April 16, 1992 (with enclosures), June 15, 1992 (with E I
'

s attachments), August 10, 1992, September 18, 1992, December 29, 1992 (with E

s enclosures), January 20, 1993, March 30, 1993, March 31, 1994 (with enclosure), E
$ April 11, 1994, and September 21, 1994. E
s' E

,

N H. Letters with attachments dated January 27, 1995,- February 2, 10, and 14, 1995, E
5 and March 1, 1995 (excluding reference to grouting-in the four-inch sewer ,E
W discharge line), and March 3, 8, and 10, 1995. E
N E
W Notwithstanding any reference to the specific activities in the above listed E
g letters, the following activities are not addressed by this license. E i

3
~

E
g i. The discharge of treated water to the sanitary sewer system. E
N E
g ii. Installation of a composite sampler and flow gage. E
4 EI
g 111. Conyentional disposal of excavated soils exhibiting cobalt-60 g
y concentrations greater than 8 pC1/g. ,g

'y .
.. %y I. Letters dated May 3, 1995,-May 17, 1995, June 6,-1995, June 13, 1995 and g

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

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

K. 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,q y1996, October 11, 1996, and November 1, 1996.y g

. ~u . ..
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W MATERIALS LICENSE Docket or Reference Number %
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Amendment No. 48 gq
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'

L. Emergency Plan for the London Road facility (as required by 10 CFR 30.32) |5 submitted in letters (with attachments) dated September 21, 1995, March 2}, p
1996, June 7, 1996, and August 14, 1996; and '

g

N M. Letter dated April 3, 1997 (with attachments RSP-018, " Operation of the Gamma |E Spectrometer," RSP-019, " Assessment of Radioactivity in Water Samples," and
gRSP-022, " Quality Assurance for Radionuclide Analysis by Gamma Spectroscopy"). '
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c.WJ Advanced Medica Systems,Inc.~

.

lo2o tondon fid.
ClevelarrJ. Ohio 44110
210-692 327o

June 25,1996 gg f /J q

Mr. Geoffrey Wright 4 \
,

United States Nuclear Regulatory Commission j
801 Warrenville Road
Lisle. Illinois 60523-4351

Re: USNRC License No. 3419089-01

Dear Mr. Wright:

On March 1,1995 and March 20,1995, Advanced Medical Systems, Inc. (AMS) submitted
applications to amend the referenced license to permit release of ground / surface water that callects

,

in the remed/ated underdrain system of the London Road facility. As of the da'e of this letter, |
USNRC authorization to proceed on this request has not ye: been received.

Since the date of those applications, AMS has faced a ser:es of extenuating circumstar.ces that have
incremed the ugency for action. However, we recognize that considerab!c time has passed since
then, and that some of the original descriptions and specifi::a: ions contained ir. the 1995 I

applications are no longer applicable. The purpose of this letter is to reiterate our reqacst to I

amend the referenced license to permit free discharge of water purnped from the foundation
drahtage 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 justificatien, and a description of the procedure we
intend to follow when USNRC authorization to proceed is given.

Please call me at (216) 692-3270 if you have any questions or if I can assist you in any way in
expedi:ing your review. We are asking for prompt USNRC action on this important issue. '

Sincerely, j

5 d' N '

Robert Meschter, RSO

cc: D. Cesar -a

D. A. Miller, Esq. - Stavole & Miller

1=EE W
SnH1DCh

C. D. Berger, C.H.P. - IEM i

vQU l\.U
Receivenr

m L Id -3%2W.

f
JUN 2 61996

REGION III
3454
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REQUEST TO DISCHARGE GROUNDiSLRFACE WATER ,

FROM Tile REMEDIATFD SEWER SYSTEM

Purpose
b a result of technically-indefensible legal action taken by the Northea.s: Ohio Regional Sewer District '

.(NEORSD), the Advanced Medical Systems, Inc, (AMS) facility on London Road does not have a
,

direct connecdon between the building and the regional scwcr system for the di.scharge of.%mitary |
waste, rain wates liom the building's roof diains or the storm water that riurrounds the building. liven
after completion of an extensive sewer remediation project.that involved installation of a new

. foundation drainage system and a new manhole, the tree flow of wa:er away from the 1)ulldlag is still
- not possible for a variety oflegal and regalatory reasons.

'

As of the date of this letter, AMS is bound by court order and U4NRf' license ret;niremcos to pomp ;
water fiom *he ibindation drains into hold up tanks, sample the tanks for the presence of radioactivity,

,

notify the NEOff,SD of pending diwhasse of each tank, and await the tcsult.s of a NtIOttSD -

confirmatory it.mpling effort prior to discharge. As a result, a major portion of the daily activities :

performed by the AMS staff at the 1.ondon Rcad facility involves water management. j

Because of the delsy associated with discharge of each tank (e g., typically fi>ur days), coupled wnh
the increased p:ecipitation AMS experiences during tlw Apring, early sununer and fall months,
temporary limitations in tank Storage capacity may occur. If a spring or summer storm shoulJ cause
our tank or pumptr'g capacity to be exceeded, AMS ha.s one of two optionv (1) it must discharge the

. pumped water without sampling and in vielstion of the court order, er (2) it must cease pa:nping the
water out of the inanhole If pumping ceases, (e.g., if the foundation drainage systcm is rendered non-
tunc:ional), the storm water that accumulates amund the building is likely to enter the building
basement, come into contact with the contents of the WHUT Room and the stored waste. and bcwme
centaminated. This water cannot be discharged until the rud:cact:vity has been removed,

'lf:e innancial and radiological impacts associated with foundation drain fallare or impaired tank
capacity would be similar to those suffered during the financially-devastating flood of 1995. This
occurrence forced AMS to implement an expensive water treatment and sewer remediation program
th.$t enst in execu nf $1 M.' It alsn drained the corporation of almost all of its cash reserves, renderme
it unable to bear the cost of another water clean-up project if such an event .should be required.

The 1995 basemen: 1100d also raised questions in regard to the structural integnty of the building. In
subsequent inspections by the USNRC and a registered Protenional 1:ngineer working under contrict
to AMS, it was determined that this event caused no apparent damace to the building or its ability to
comain hs inventory of licensed radicactive materia!s. Ilowever, :here is no gu.trantee that a tutt,rc
rinmi event will have a r.imilar outcome. Thus it is imperative that AMS receive USNRC uuthorization
to freely discharge the water from the foundation drainage system, without lengthy and costly hold-

' As of the date of this Ictrer, the treated water from the IW5 project cuotinaes to 13e st,ned ia the AMS warehoc e
m tollapstble storage tanks.

2
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up/ sampling steps, so that a permanent (functional) drainage system can be installcd. Only then will .

the potential for water hwussion into the tenucat to minimized.'

' Regulatory Action to Date
On March 1.1995, AMS subrnitted an application to amend USNRC License No. 34-190S9-01 to
pct:ni water treatment and sewer remediation to pnicee.! at the London Road facility ' included in that -

,

application was a proposed methodology for evaluating contaminant levels in the groundhurface water ,

after the work was complete so that water cou'.d be treely discharged la resptnac, Amendment No.
32 to the license was issued! However, re-eumicetion ef die semediated foutrJation drainage syxem
to a newinanhole and installation of a methodology for evaluating conta ninant levels were specifically
excluded. |

On March 20, 1995, AMS requested another amendment to Licerne No. 34-19089 wherein re-
connection of the remediated foundation underdrain system to a new manhole, installation of a
sampling device, and authorization to discharge thrcugh the new luteral ground / surface water that j
meets the release criteria were specincally requested. In a June 14,1995 comtrunication, 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 received your June 16, 1995 response to our June 14,1995 deficiency
'Icuct and will make cycry etTort to review your remonse in an expeditious manner.

We will notify you if we have additional questions. Again, please unte that we have
only approved the installation of a new manhole and lateral and its re-e4mnection to the,

existing under drain system. We will need to evaluate all of the other issues regarding
:ohalt.60 contamination within the existing underdtain system and soils both under the

'.

build;ng and in the vicinity of the, onderdrain sysrem prior to diwha ge of collected ,

water. " 1

1

On June 27, 1995, AMS received Amendment No. 37 to the referenced license, wherein the water j
discharge issue was again excluded. However, in the transtnittal letter, the IJSNRC stahd the !

following in regard to how effecthe the sewer remediation might be:'

" Note that we are still in the process of resiewing informatian you xubmitted relative
to installa!!on of a sampling device on the new lateral connection (reference Itern 2 of
y vus 3/22/95 lettee, 4 id lette: dated Juur 10, 1995). Aho regardirig your June 16,

letter, we are reviewing item ll.C. which describes your proposed soil sampling
program to evaluate the radiological conditions of the soil under the building and in the !,

viciruly of the under drain system. We anticipate that we will have additional questmns |
on both of these issues and will forward the:n to you as soon as possih,c." I

AMS recogr.tzes that it is barred, by court order, from treely releaung the groundhurtax water collected from died

underdram system. However, USNRC authorization to tree-selease the water is a neccury prt of a permaneat lept
wlution.

* The hinch I IW6 amendment appikation was suppleanated in a htarch 1,1995 6omnrnucaoon.

3
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On July 17,1995, AMS received Ameninent No 38 to the referenced liccuse. Agam, the w.uct
discharge issue was excluded. liowever, the followirg 4tatement in regard to the ettec:iwnen inu.
and substgoent free-release of water was in the transmittal Ictter:

!" Note that we are stil! in the process of reviewing item 11. m )our June 16, 1995 letter ,
regarding your proposed sail sampling program, and the grouting /remediation pro.ett. [
We anticipate that we will have additional qu, stions on these issues and will forward
them to you as soon as powible". |

As of the date of this letter, no additional regulatory action en our requests to freely discharge ;

ground / surface water from the remediated sewer system has been taken. i

i

Effectisenen of the Sewer Remediation ,

in its Junc 27, 1995 and July 17, 1995 communicatiorw, the USNRC erpremi cmccrn mer the |
'cffectiveness of the sewer remediation project, and implied that this was the reason for delayed action

on issumg a license provision to discharge water fioni die underdrain system. AMS maintaisu that the
sewer remediation project was completely effective in removing or isol.aing all residual radioactivity ;
outside of the London Road building, and that the only residual contamination remainmg ou side or !

ene building after she remediation (e.g., that 'n the abandoned footer drain in tne immediate vicinityi

of the Source Garden and the abandoned lateral connection between the old manhole a'id the 1.mdon .

Road interceptor) is hydraulically isolated from ground /.orface water paths to the underdrain sptem. ft

AMS a!so maintdns that the soih upon which the Lcncon Road building was constructed has e the same
adiological character now as they did before the 1995 uuod anc Inus cannot contr;bute to future

centaminant migration. The following are the reasons why these positions are justilled

)
(1) Throughout the perinet of time that the basement of the London Road facility was flooded
due to the regional sewer district's intentional blocking of all discharge path.s, AMS maintain:x!
d IDiniinal prC.uurc dif fertndal bCIWCCn thC nsidG RSd octMide Wh!Cr ' CYCL.% in older 10 Hunimite

uplift on the floor slab and eliminate the possibility of "back flow' of contaminated water to |
areas outside of the Dudding. AM5's pumpmg errorts clevtly provided the necessary lesel ol
pressure controlf This was evidenced in USNRC Inspection Repert No 030- j
16055/95006(DNMS) whetein it was stated that, with the exception of onc locuoan on die '

second floor of the budding, "the reinforced concrete core <tructure of the 1958 building that
forms the hot cell, the WHUT room, the original radiography room, the source garden and
the front and back basements was fuund to be in nd com.1:tioo" l'uitiienmne, the impectoia

lound "no hdditional signs of distress" on the basement sl:tb. and concluded that "there was no
observable significant impact on the structural integrity cf the 1958 building as a resu>t of the
basernent flooding event'. This tinding was contirmed during an independent evalt.adon
performed by a registered Professional Engineer under contra:;t to AMS? Thus the structur la

evidence supports our position that prenure gradicnts, auflicient to jeopardize the mtegiay of
the slab did not occur.

* Docu:uentation to suppon tlas posuton is available los USMtC resi:w.

* See June 7,1996 leuct from R. Meschter (AMS) to Mr. Geortrey C. Wry!s (USNRC. Repon !!J).

4
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(2) During the 1995 sewer remediation project, AMS ccnfirmed, through menuremenb and
sampling, t!iat the shaic layer upon which tha building is built and which forrr.eu the base of
the existing focter drains, did not contain detectable radioactisity in fact. no detectable
activity was identified during the remediauon other than that in the existing tirain ti!c and the
till material upon which the drain tile rested Thus the radiological Jata acquired during the
remediation project support our position that the radiological conditions of the soil ander the
bar,ement and the WHUT room are equivalent to their pre-dood constirinn.t (e g., when core
samples taken through the basement in prior to the 000d exh:bited radiologica!!y-benign
conditions).

(3) In an April 12, 1996 communication to Nir. hun Madera (USNRC, Region lii). AMS
attached a Registered Hydrogeologist's report wherein he concluded that the new drain tile is
hydraulically connected to the soils under the basement floor. In other words, it cont,imination

migrated from the basement to theme s,oih,, it would app- ar in th: water that is pumped out of
the systen).

(4) Between the 1995 completion date of the sewe: remediation project and the date of tha
letter, over 140,000 gallons of watcr have been pumped trom the l'oundation drainage sy3 tem,
contirmed to be " clean" through laboratory analyses, arid discharged! This 6 turther proot
that no mobile contamination is under the basement or in the new drainage system.

,

The findings of the USNRC Inspection Report, the hydraulic connection between the soils under the
building and me drain tile, and the t~act that the water being pumped trem the ioundation drains nas

been and continues to be radiologically benign, provide an abundance .it evidence to wppert our I

position that the new underdtain system is completely isolated from any sources of radioactivit)

Hasis for Modifying the 1995 Discharge Procedure

in AhiS% March 1,1995 und March 20,1995 license amendment reques:.s to Jeschargc groundourtne
water, it was anticipated that an immediate outcome of the sewer remediation project would be re-
cormcction of the samtary and storm sewers from tne London Road tacliay to !ne NbOKSDi
interceptor. Therefore, in timse applications AMS proposed a monitoring meth3dalogy deugned to
accomplish two purposes:

Covirrr.ing that water that entered the sewer system was tree of radioactivity.
-

Demonstrating that the remediation efforts were, in fact c!fecove.

*
Cabalt40 was ulenufied m two 3,000 puun batch co.ks ars! one 25,0W ganon ha imL Hweser ti.c worse

of titis contamination was the tanks themselven, which werc used as process tanks 102 the water treaunmr projn
The residual '*Co that remamed in the hatch tanix when they were first filled with water from the remcJ:ared
underdram system was removed by fil: ration. Sanpling of subsequent catches et water held in these tanh he been
nrptive for tic prc3c x.c of "Co. Remahal actum for ihc trae taak is delayed pmhng resciutes. of a u na
adelopcalIssue.

5
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Because the water in the remediated underdrain system was intended to tiow t'y pavity imo te London
Road interceptos , the p4oposed munitoring methodology involved istallation of .m ir line riow tr.eter
and composite sampler into the lateral connection. The intent was to cellcci and analyze con'pesite
samples on a planned and periodic basu unul such time as all parties were contEcat of the encctiveness
of the sewer remediation effort.

Unfortunately, due to the on-going htigation between AMS and rhr regional sewer ihuria re.
connection of the building sewers to the London Road interceptor is not likely in the foreseeable future.
Increfore, an alternative methodology foi u,ceting the intent of the March 1 and March 20, 1995
applications (e.g., one that does not require a gravity fed discharge path)is necessary.

The water that enters the underdrain system is neither elliuent from the London Road facili:y 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 r. imply groundwater and conn water that collects within the '' bathtub" of shaic ;

surrounding the building. Since this groundwater and storm water does not came in con:act with any
sources at "Co, corxh:uous monitoring of the radionuclide content of this watet as icquired in 10 Cim
20.1302(a) is not necessary.

On the other hand 10 CFR 20.1501 and license condition 23J of License No. 34-19089-01 require
AMS to conduct a surveillance program in order to estiatte doses to the public and to document that
migration of radioactive materials from known locations does not occur. USNRC Regulatcry Guide
Reg Guide 8.37, "ALARA 12vels for Effluents from Materials Facilities" indi.ates that Regulatory i

Guide 4.14 " Radiological httluent and Envirotunental Monito ing at Uramu:n Mills" is a useful I

source of guidance for materials licensees in this regrd.
1,

Regulatory Guide 4.14 recommends that umpin of weer armn "any surface wwfer cruing the site
bodadary and olisite streams or rivers that m3y be subject to drainage froin poter.[lally con:ami'uted
42cas or tiom a tailings impoundment failure" be collected at Icaat rnon.hly.' Pur3aant to ds guidance,
AMS intends to implement an even more aggressive sampling program for the surface water taat enters |

the underdrain system in order to document that migration of radioactivity from potentially
contaminated areas has not occurred. The following section descrihex the proposed sampling program.

Dmeription of the Ground / Surface Water Sampling Program
{

Once USNRC and legal authority to freely discharge the storm / ground water that col!ccts m the I

uudesdiain systein of the London Road bui16ag ha' becu acceived. AMS will tyes ate a icoiposary
automatic pumping system to remove water that accumulates in the new manhole. This water will be
discharged to a storm sewer catch basin on the west side of the building's west parking lot. AMS will
then pursue the legal authority to re-institute a permanent (gravity-fed) discharge system.

Cormistent with the Regulatory Guide 4.14 guidance, a one liter r, ample of water will be collected frmu
the manhole once per week and analyzed pursuant to Radiation Safe:y Procedure No. RSP-018

' The Regulatory Guide ako states that " operational uniplex samtJ tu, wilated upstreau. mi downsuum of the
area of potential innuenec*. ais! that Sny unusual relenes (ani e surtme sceraFe) ht are uo pin or norm,d
operanons shou!J be ampled"

6

I
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:" Operation of the Gamma Spectrometer", and RSP-019, " Assessment of Radioactivity in Wates
Saatplc,*" All acsults will be docurnented and maintained as described ta RSA'-003, "Radia: ion

.

Protection Records".

Regul'atory Guide 4.14 recommenA that the lower limits of detection for the sample analysis be 10%
of the appropriate concentration limit listed in Table || of Appendix 8 to 10 CFR 20 (e g.,- 300 pCi per
liter for "Co), However, the following release criteria that are specific to AMS (see RSP 019) and
which dernand a more stringent performance standard, are applicable:

,

Water that contains greater than 100 pCi per liter of"Co in any torm (e.g., Soluble"
*

or " insoluble"), as determined from the sampling and azulysis effort, shall not be
discharged.

'

Water than contains no detectab!c "Co activity by direct counting (e.g., analytical
-

results that are below a nominal detection limit of 70 pCi per li'.cr) may be discharged.

Water that exhibits imib of the following may be discharged:-

I ess than 100 pCi per liter of *Co by direct counting and *

!

No detectable "Co activhy (e.g., analytical resuks that are below a nominal 1

detection limit of 15 pCi per liter) on a 0.45 micrometer filter after filtration.
,

since AMS would consider any detectable "Co in samples collected from the manhole to tw :.n
' unusual release", such an occurrence would trigger re-instatement of ' tanking" procedures (e.g , the
water will he. pumped to hold-up taris, sampled, and confittned to meet the release crite:ia prior to
discharge) until the cause has been identitled and corrective action imtituted

t

i

6

:

!
.

i

F

!

,

;-.

' : As recommended in Regulatory Guide 4.14, if the mmhole is dry ou a scheduled stu:p!rts collecri .. . tar 7. he (sanple wil be collected immediately after water starts to tiow,
i

7
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APR 041997
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. 34-19089-01 in
accordance with your request.

This amendment authorizes Advanced Medical Systems, Inc. (AMS) to collect, sample, 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 picoeuries per liter (pCi/l) shall not be discharged,
(3) water that contains detectable insoluble cobalt-60 (minimum detectable activity no

1greater than 15 pCi/l of water) shall not be discharged.
I

Please review the enc!osed document carefully and be sure that you understand all of the )
conditions. If there are any errors or questions, please notify the U.S. Nuclear Regulatory j

Commission, Region ||| office so that we can provide appropriate corrections and answers. |
|
1

Sincerely, |

|

Original Signed By i

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 re:elve a copy of this document, indicate in the box: "C" = Copy without attachment / enclosure "E" =
Copy with attachment / enclosure "N" = No copy
OFFICE DNMS/ Rill r |
NAME MFWeber:brt e
DATE 04/ (J- /97

OFFICIAL RECORD COPY

30/52
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,

Date: 4/3/97 8s02am-
~

subject: AMS license condition -Reply -Reply.-Reply

; Mike,

It looks. good. Thanks.
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From L Michael Weber i

To s . TWD2..TWPB (SXS2 ) i

Dates: 4/3/97 7:12am
subjects AMS license condition -Reply -Reply

.Samii- I

We removed a few words to make it easier to read. Let me.know what you think. :j
i
!

Thanks, Mike- .;
'i

. !.

. TWD2.TWP8(JMP1, SWM), |CC s .
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,

Advanced Medical Systems, Inc. is authorized to collect, 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 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 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 picoeuries 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. 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 than 0.45 micrometer.

- _ _.



Advanced $dicalSystems,fnc.
1020 London Road -
Cleveland, Ohio 44110 -
(216)692 3270 .,

Fax (216) 692-3269

April 3,1997

Afr. Afichael Weber
U. S. Nuclear Regulatory Commission i

801 Warrenville Road - ,

-- Lisle, Illinois 60532-4351 ,

!
.

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

Dear Mr. Weber:

Pursuant to our teleptione conversation of April 3,1997, under separate coser you will rewire the
following Advanced Medical Spiems, Inc. (AMS) Radiation Safety Procedures:

RSP-018, Operatmn ofthe Gamma Spectrcnneter, Revision No. 000. April 3.1997*

RSP-019, Assessment ofRadwactivity in ll'ater Samples, Revision No. 000. April 3.*

1997-

RSP4)22, Quahty Assurance for Radionuchde Analysis by Gamma Spectroscopy,*

Revision No. 000, April 3,1997.

These unsigned pmeedures have been reviewed and approved by the AMS Radiation Safety Comnuttee. 1
Immediately after we have received USNRC approval, the original copy of each procedure will be signeJ. j

and the procedure wili be implemented as part of the AMS radiation protection program.

USNRC response on this important issue is imperative. Please call me at (216) 692-3270 if there is
. anything I can do to expedite your approvals.

Sincerely

'

Stephen J. Iladdock, R.S.O.

ec: E. L. Svigel
D. Miller, Esq. Stavole & Miller
C. D. Berger C.H.P. - IEM

RECEIVED
i

APR 0 31997

REGION III

_ -
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Advanced #edical Systems, Inc. ;

;

Procedure: RSP418 Revision No.: 000 -

Fage: 1 of 20 Date: April 3,1997

OPERATION OF THE GAMMA SPECTROMETER Approved by (Engineering Manager):

Approved by (RSO):

Approved by (RSC Chair);

i
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Number: OPERATION OF THE GAMMA SPECTROMETER Rev.No 000 :
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I

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 !

London Road facility for analysis of samples used to demonstrate compliance with regulations, j

requirements or RSPs. Analysis of other than water or soil samples or filters, or analysos for '

purposes other than compliance demonstration, are exempt from the requirements of this RSP.
|
'

3 REFERENCES

3.1 U. S. Nucleas Regulatory Commission License No. 34-19089-01 (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-92 - Strom, D. J. and P. S. Stansburi " Minimum Detectable Activity when
Background is Counted Longer than the Sample", Health Physics 63(3):360-361,1992.

3.4 Currie 68 - Currie, L.A. (1968), " Limits for Qualitative Detection and Quantitative |
Determination", Analytica/ Chemistry 40(3):586-593. 1

|

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", 1

NUREG/CR-4007, Nuclear Regulatory Commission.
|

3.6 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-022, " Quality i

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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:
j

\
1

5- PROCEDURE j

j5.1 General Instructions
i

5.1.1 The spectroscopy' system should be positioned in a location (counting room) that j

is confirmed to have as little competing background as possible, i

)
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 f

a 24-hour period. :

Note: Temperature fluctuations of.i. 20*F may cause phototube drift and
apparent gain shifts. j

|

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

I

Note: For example, an efficiency of 0.02065 is recorded as 2.07x10'2

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 data package associated with all
sample results 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 prior to initial use.

5.2.2 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 155(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.

1

j

__ _. _ - _ _ _ _ _ _ _ _ _ _ _ -
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1

5.2.5 Determine the regions of interest. !

5.2.5.1 Place the left cursor to the left of channel 155 at the location where .

the peak tail intersects the continuum.
|

5.2.5.2 Place the right cursor to the right of channel 176 at the location j
where the peak tail intersects the continuum. 1

i

5.2.6 Record the left and right channel numbers on Attachment 1 I

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, 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).

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

R,= c* '

t,

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

l

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 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, f
soil or filter).

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

R, = 0 [
t, j

!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
4

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.

5.5.2 Place the planchette and an unused filter of the same size and 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).
!.

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

R, = E
t,

,
.

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

!1

5.6 Determine Detection Efficiency for Water j

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. |

i

l

I

i

, - _ _ . _ _ - - _ _ _ _ _ _ -
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!

5.6.2 Place the water-equivalent calibration source in a Marinelli beaker geometry (Source !

No. A3082) over the detector. !

(

5.6.3 Perform decay correction on source activity by: ;

- 0 693 a f
se2a e2A,,,,, (nCl) = 526.3 e

i

where t = the number of days since March 1,1995, and 526.3 = the number of
nenocuries of ' Co in the source on March 1,1995.

;

!5.6.4 Record corrected activity un Attachment 3.

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 f
record on Attachment 3. :

!
1

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

R,,s E-.

t,,,;
,

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

'
:

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

R,,s
"'''** A ,x 37

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

5.7 Determine Detection Efficiency for Soil

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

5.7.2 Place the soil-equivalent calibration source in a Marinelli beaker geometry (Source
No. A3083) over the detector.

I
i

.

_ _ _ _ . _ _ _ _ _ _ _ _ _ _
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5.7.3 Perform decay correction on source activity by: '

,

OH3eta

Aw, (nCl) = 587.6 e '' *

where t = the number of days since March 1,1995, and 587.6 = the number of ,

nanocuries of 8 Co in the source on March 1,1995.

5.7.4 Record corrected activity on Attachment 4.
,

5.7.5 Acquire data for t,1, = 600 seconds.

f5.7.6 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. ;

'

R,,, = C*E
,

r.,, ,

where R,,, = the standard count rate (counts per second), Q = 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.

''"

E* =
A ,= 37

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

5.8.2 Place the disk ce?.dration source (Source No. IPL-495-51) in a plated source
,

geometry over the detector.

5.8.3 Perform decay correction on source activity by:
0 603 a f
se23 2A., (nCl) = 13.4 e

where t = the number of days since June 1,1995, and 13.4 = the number of
8nanocuries 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,1, = 600 seconds.
'

i

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

i

6.8.7 Determine the count rate, R.,,, by the following and record on Attachment G. -

R,a = c2 t

f,,

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

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

'"
E"*** -

A x 37m

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

5.9 Data Acquisition for Water
1
:

5.9.1 Collect a full Marinelli beaker of water. ;
1.

'
' 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 sequentialidentifier 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).

5.9.5 Confirm that the outside of the sample container is free cf contamination by i
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 pisc ement on the detector. !

l

|
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i

j 5.9.6 Place the sample over the detector and acquire data for ts = 7,200 seconds (two
'

hours).

Note: For underdrain water, if the measureo concentration is greater than -

100 pCl 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). i

!

5.9.8 Place the filter over the detector and acquire data for ts = 14,400 seconds (four
hours).

;

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 rsater than 15 pCl per liter, the filter should be sent to an
analytical labora. / for confirmatory analysis,

i

5.10 Data Acquisition for Soil |

5.10.1 Collect a full Marinelli beaker of soil.
,

5.10.2 Label the sample by S-xxxxxx-yy S = Soil, xxxxxx = today's date (e.g., i

030195 for March 1,1995), and yy = a unique sequential identifier that
repeats at the start of each day (e.g.,01,02, etc.).

5.10.3 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 weight of the full Marinelli beaker (grams).

.

. ._

_ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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5.10.5 Confirm that the outside of the sample container is free of untamination 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-
radiolog! cal 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 ts = 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, Cs, in the Region shown on Attachment
1, and record counts on Attachment 6

_

i
!

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, Rs, by the following and record on
Attachment 6:

s=|C- R,R
.

s

where R = the most recent value from the applicable Attachment 2 (counts
per second), and the remaindar of the variables are as defined previously.

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

,(1+h.,)DL(R ) = 1.645 x R3 t,$

where DL(R,, = 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:

' * 'Concentration =
, ,

where R = the net sample count rate as determined in 5.10.2 (counts per3

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.

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

1.96 =

Uncertainty =
,

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

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

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

R, t (1 +2.71 + 3.29 s
*MDA =

t = E. = 0.037 x As

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 securely 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). ;

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

5.12.2.2 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"

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

|5.12.3 Forward the sample and the Chain of Custody form to a pre-selected
analytical laboratory by overnight mail carrier (Federal Express or equivalent)

1

5.12.4 Maintain a copy of the Chain of Custody form and the airbill as the chain of
,,

custody record, l

I,

5.12.5 When results are received from the laboratory, record them on Attachment ,

l8 and retain the Certificates of Analysis,
,

6 EXEMPTION PROVISIONS ,

1

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 j
,

8.2 Attachment 2 - Background Data |

8.3 Attachment 3 - Efficiency Determination for Water Samples
i

8.4 Attachment 4 - Efficiency Determination for Soil Samples !
i
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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 CYSTEMD, INC.
ANALYSID REZUEST AND Reference No. |

CHAIN OF CUSTODY RECORD Page 1 of

(1) Client Name (7) Samples Shipment Date (5) Bal to:

(2) Sample Team Leader (8) Lab Destinaton

(3) Task No. (9) Lab Centact

1

(4) Project Manager (12) Technical Contact / Phone (10) Report to:

(6; Purchase Order No. (13) CamerlWaybill No.

Illi Required Report Date

ONE CONTAINER PER LINE
(1Q Sample Number (15) Sample (15) DatelTime Collected (17) Container Type (18) Sample Volume (19) Preservative (20) Requested Testing Progra.

DescriptionlType

,

I

(23) SpecialInstructions

(24) Possible Hazard Identification (25) Sample L'isposal

Non-hazard O Flammable O Skin irritant a Poison B O Unknown O Return to Ctent O Disposal by Lab O Archive months

(26) Tumaround Trne Required: Normal O Rush O (27) DC Level: 1O 11 O 111 O Project Specific

(28) Refinquished by:(signature, date, time): Received by: (signature, date, time)

Rehnquished by: (signature, date, time): Received by- (signature, date, time)

| R 1- M br (sinnature date. timek Received br fsionature. date. timel
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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. a

discharge of water into the sanitary sewer system. <

)'2 SCOPE
.

1

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

cwith discharge criteria. Samples collected for reasons other than compliance demonstration are ,

~ ' . exempt from the provisions of this RSP.
,

l|
3 REFERENCES

3.1 ' U. S. Nuclear Regulatory Commission License No. 34-19089-01 (as amended), l
.)

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 Protection Agency, Gamma Emitting Radionuclides in Drinking Water,
Method 901.1, Prescribed Procedures for Ma==urement of Radioactivity in Drinking Water. |
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.

3.5 U. S. Nuclear Regulatory Commission Regulatory Guide No. 4.8, " Environmental Technical )
Specifications for Nuclear Power Plants" (draft for comment), December,1975. 1

3.6 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 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,'1995.

i

.- ____m ..c. _ _ _ . . . , , ._., ,. _ ~, , , _
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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".

4 DEFINITIONS
.

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

,

I5 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 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 gallons, the re-
circulation pumps shall be activated 40 minutes prior to sample collection.

,

I

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

1

i

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.

t

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 collection frequency shall be once per week for water free-flowing from the 1

underdrali, system of the London Road facility.
;

1

5.4 Sample Collectirn 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.

5.5 Total Activity Determination

5.5.1 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 Level, the sample may be-

assumed to contain no radioactivity above background.

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

i

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.
i

1 I

,

, , ,- , _ _ _ _ _ _ _ _ _ _ _ _ _ . _
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i

5.6 Insoluble Activity Determination j

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.

.

1 5.6.4 Counting conditions shall result in a 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 twa 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. !

.

5.7.2 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.

i

I5.7.2.1 Analytical results that are less than the decision level or greater than i
100 pCi/ liter shall be forwarded to the RSO and no additional i

2analyses shall be necessary.

5.7.2.2 Analytical results that are greater than 15 pCi per liter but less than I
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.

5.7.3 When results from the analyticallaboratory are received, they shall be recorded and
retained as described in RSP-018. i

!

|

i
I
i

-. _
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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 liter 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 shallinclude:
<

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 i

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
d:tector and a multichannel analyzer (MCA). The MCA is a Nucleus Model MC800A 256-channel
cnalyzer that includes the main housing, the monitor, and an uninterruptable power supply. The
d:;tector 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 shield. j

i

Th3 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
stcble (e.g., within i 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
Nstional 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
cpplicable 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
rcdiological 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.

Parformance 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 exhibits 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 Criteria
Th;se discharge criteria were based upon an analysis of a series of regulatory and technical constraints
cnd 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 materialis readi/y so/uble (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
6 Co, that concentration is 30,000 pCi/l.

1

In a United States District Court Order on Consent, the Northeast Ohio Regional Sewer*
i

District, who services the AMS facility, entered into a pre-treatment agreernent with AMS |
in regard to radionuclide discharge limits.2 This agreewr'! 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
d:monstrating compliance with the solubility requirements. One of these is the American Public Health
Association (APHA), Method 7110, " Gross Aloha 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, recognizes the presence of naturally-occurring radioactivity in water.
Consequently,40 CFR 141 indicates that if the average annual concentration of gross beta activity in
water is less than 50 pCi 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,
" Environmental Technical Specifications for Nuclear Power Plants (draf t for comment)".

8 United States District Court, Northem District of Ohio, Eastem Division Order on Consent, Case No.1:94 CV
2555, 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 pcr liter.

To summarize, federal regulations and a court order dictate that the maximum concentration of "Co that
m;y be released into the sewer system or drinking water supplies by AMS is 100 pCi per liter, as
d:termined by gamma spectroscopy. However, any detectable activity (e.g., greater than the MDA)
must meet the USNHC'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
cs the AMS measurement system is capable of detecting at least 50 pCi of "Co in its discharges, AMS
crn 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

8 in USNRC Regulatory Guide 4.5, " Environmental Technical Specifications for Nuclear Power Plants" (draft for
comment), the USNRC states that analytical techniques used to demonstrate compliance with 10 CFR 20 release
critena shall be such that the detection 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 solubility of the materials contained therein. However, 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 basis for this limit. 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:

0 W9 576 0Deschame Limit -
94,625 f , 1 day , tfon i

day 7.5 ton g 08x10 * grams

Therefore, to 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.



_ _ _ _ _ ._ __

DIATION SAFETY PROCEDURE
,

Minor Change No. RSP-019
Number: ASSESSMENT OF RADIOACTIVITY IN WATER SAMPLES Rev.No.000
By: Date: 04/03/97
D:te: // Page: 10 of 10

" full 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.s.e

>

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
cnalyze 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.

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 sample.

Conclusions
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
p:r liter of water by direct counting is deemed acceptable. Since discharges at this concentration
cisarly 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
par liter, and with a maximum daily discharge volume of 25,000 gallons is considered to be "below
rcdiological 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 Commission.

* Water samples acquired and analyzed by AMS between June 17,1996 and October 22,1996 exhibit a mean
MDA of 42.9 3. O.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 Procedem (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 NOA-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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- 4 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. !

5.1.1.2 Support quality assurance as an essential element in all functional, |
management, and administrative activities related to radionuclide i

analysis by gamma spectroscopy. j

i
15.1.2 The RSO shall:

!5.1.2.1 Establish and maintain an effective quality assurance program for
!- gamma spectroscopy.

l
'

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

t

5.1.2.3 Ensure that quality control (OC) 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

1

|*

|

1
, u- _ -_ _ . _ . 1
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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. !

.

5.1.3.? Maintain complete documentation of analytical activities. !

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

'
measurement system.

5.1.3.4 Evaluate 100% of the data for acceptability based upon OC 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.

I

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.

,

4

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

.

|

I

1

.

.. . . . - . - - ,,
I
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5.4 Control Charts 1*

5.4.1 Control charts shall be generated and used to demonstrate stat % ontrol
counting room conditions and the operational status of the equipment.

5.4.2 Control limits shall be experimentally determined and should include:
,

5.4.2.1 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 f ata (counts per minute) and efficiency data (per
cent) as described in '3SP-018 for a total of ten (10) measurements
each. j

i

5.4.3.2 From the 10 individual measurements, determine the control mean |

(CM) of each measurement type by:
,

R

E C,
CM,

"'

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 (c) by:

.

[ (CM,-C)'
~'o.,

h n-1

5.4.3.4 Determine the Upper Warning Level (UWL) by:

UWL = CM, + ( 2 = 0 )

5.4.3.5 Determine the Lower Warning Level (LWL) by:

LWL - CM, - ( 2 = 0 ).

5.4.3.6 Determine the Upper Control Level (UCLM) by: !

UCL CM, + ( 3 = 0 ) j

i

.-
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:
5.4.3.7 Determine the Lower Control Level (LCL) by:

LCL = CM, - ( 3 x o )
J ,

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 ;e
graphing paper. |

"

5.4.4.2 Show the control mean (CM), the f_20 (UWL and LWL) and the f_
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:

5.4.6.1 A single point falls outside the control limit.

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

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

5.4.6.4 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.

5.5.1.1 The frequen'cy of internal audits shall be twice per calendar year.
.

-m . c J - am. , .i, vf --- -. - - * *t
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5.5.1.2 Internal audits shall be accomplished through:

5.5.1.2.1 Observing measurement activities.
,

5.5.1.2.2 Inspecting operating conditions and documentation f,

f

5.5.1.2.3 Interviewing radiation surveyors performing the analyses.
,

;

5.5.1.3 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%).

5.6.1.2 Duplicate samples shall 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-analysis is required.

t

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

C,-2% < C < C,+2%1
2

= counts from thewhere C, = the counts from the first analysis, and C2,

j second analysis.

5.6.1.4 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

5.6.1.4.2 Data acquired prior to the original duplicate analysis should be ]qualified.
|

, ,

i

I

, , - . _ _ . _ .
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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 collectioris shall be performed for grab samples in order confirm that the i

collected samples 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%). ,

!
i5.6.2.2 Duplicate sample collections shall be analyzed in the same manner

and with the same count time. ;

i

5.6.2.3 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,-2[CG < C, < C,+2K

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

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

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

5.6.3.2 For the axternal 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 commercial analytical laboratory.

5.6.3.3 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.

5.6.3.4 The methodology for packaging, shipping, and analyzing external
intercomparison samples shall be as described in RSP-018.

l

;

|
J

,. , -, , . - - .. .- . - . _ . _ _ - . _ _ _ _ _ _ - _ - _ - _ _ _ _ _
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5.6.3.5 If the results from the analytical laboratory differ significantly from ,

the results generated by AMS, the 1tercomparison results may be
'

"out of control". t

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

c 2[C < C < c,+2/C-c 2
,

,

where C, = the radionuclide concentration determined by AMS, and C =
'

2

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, different 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 and in RSP-018.'

4

5.7 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). |

l
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 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 pack. age associated with
all sample results for completeness, accuracy, consistency, and compliance with
this RSP.

5.8 Chain 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:

5.8.2.1 Sample identification.

5.8.2.2 Signature of sample collector

5.8.2.3 Date and time of sample collection

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

5.8.2.5 Chemical and physical constituents and methods for which analysis i

will be conducted. |

5.8.2.6 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.

6.8.4 The data package received from the commercial analyticallaboratory shallinclude
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.

,

9

i

M

-, --
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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. l

5.9.2.1 The need for immediate corrective action may be identified by the
radiation surveyor-as a result of system checks and OC sample j

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

. analyses.

confirming measurement systems.

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

5.9.2.3.1 Training and qualification of personnel

5.9.2.3.2 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 I

5.9.3.2 Assign responsibility for investigating the problem

5.9.3.3 investigate and determine the cause of th problem j

5.9.3.4 Determine a corrective action to eliminate the problem j

5.9.3.5 Assign and accept responsibility for implementing the corrective :

action |

,

j
'

. - _- . . . . - . - - _ . ._
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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, standards 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.

a

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.

5.10.4 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 ES 19xx,
" Specifications and guidelines for Quality Systems for Environmental Data
Collection and Environmental Technology Programs"; ANSl/ASQC 094 (ISO.

9004), " Quality Management and Quality System Elements - Guidelines";
and NOA-1, " Quality Assurance Program Requirements for Nuclear
Facilities", or equivalent, are acceptable standards.

5.10.4.2 Staff training programs
.

5.10.4.3 Good laboratory and measurement practices

5.10.4.4 State-of-the-art facilities and instrumentation

5.10.4.5 Standard operating procedures

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

5.10.4.7 Document control
,

6

. - - - .
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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
i

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

j 5.10.4.17 Formal laboratory accreditations

5.10.4.18 Statistical evaluations of analytical precision and accuracy
i
; 5.10.4.19 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 pursuant to the written autilonzation of the RSO,
Other variar 'as and exceptions to the requirements of this RSP shall be permitted pursuant to

3

the written 0..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

.

m, . --- --w- e
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ATTACHMENT 1
ADVANCED MEDICAL OYSTEMD, INC. -

ANALYSID RET 4UEST AND Reference No.
CHAIN OF CUSTODY RECORD Page 1 of

(1) Chent Name (7) Samples Shipment Date (5) bib to:

(2) Sample Team Leader (8) Lab Destination

(3) Task No. (9) Lab Contact

(4) Project Manager (12) Technical Contact!Phne (10) Report to:

(6) Purchase Order No. (13) Carrier /Waybin No.

(11) Reqmred Report Date

ONE CONTAINER PER LINE
| | '

c. -
(14 Sample Number ! (15) Sample (16) DatelTime Collected (17) Ceets = 4 Type (18) Sample Volume (19) Preservative (20) Requested Testing Program

DescriptionIType

<

|

(23) Speciallastructions

(24) Possible Hazard Identification (25) Samp!e Disposal

Nonhazard O Flammable O Skin irritant O Poison B D Unknown O Return to Client O Disposal by Lab O Archive _ __ months

(26) Tumaround Tara Required: Normal O Rush O (27)QC Lever. IO II O Ill O Project Specific

(28) Relinquished by: (signature, date, t%): Received by- (signature, date, time)

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

Rehnnipshed by- (sionature. date. timet Received by frinnature. date timet

(See Reverse for Instructions)

_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _
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INSTRUCTIONS FOR COMPLETIN3 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
camples. 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 Destination: 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
cvailable capacity.

9. Lab Contact: Give the name of the laboratory contact (typically the lab's project managerb

10. Report to: Give the name, address and phone number of the person to receive the data report for those samples.

11. Required Report Date: Record the date which you and the laboratory contact have determined the results will be reported (include verbal
cr final report as appropriate).

12. Technical 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 samples will be shipped (Example - Fed-Ex/#513631771).

- 14. Sample Number: List the complete, unique identification number of each sample. These numbers must correspond with the identification
r. umbers 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, sir, 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 milhliter clear glass). I

l

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

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

ccid).
1

20. Requested Testing Program: List the analyses to be performed on each sample bv method number or ouotation number. !

I
i

23. SpecialInstructions: Use this space to record any specialinstructions to the lab regarding the processing of these samples. !
|

24. Possible Hazard Identification: Indicate all hazard classes associated with the sample (s).

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

crchiving and disposal. I

26. Turnaround Time Required: Check * Normal" or * Rush" as determined by the Technical Contact and the Lab Contact. Rush samples 1

) cr2 subject to a surcharge.
1

27. QC Level: These should be specific to the analytical laboratory and should not be confused with USEPA Analytical Levels. Project |
ISpecific 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 *Rolinquished 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
cf the samples.

. - . _ . - -- - - . -.
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Advanced MedicalSystems,Inc. j
1020 London Plead
Cleveland Oruo 44110
(216) 692 3270
Fax (216) 692-3269

:

March 31,1997

i

Mr. John R. Madera. Ch>cf
Nuclear Materials Licensing Branch
I.'nited States Nuelcar Regulatory Conuniwien
801 Warrenville Road )
Lisle, Illinois 60523 4351 -

!

Re: USNHC License No 34-19089-ot
i

Dear Mr. Madera: |

Anibliow up to the March 31,1997 telephme cceiversation between repres:ntatives of Advanced Medical
Synerra. Inc. (AMS) and the (ISNRC. the ibliowing is a i,ummary ofrecent events at the f ondon Road i

!theility that pertain to water being pumped from the foundation drainage system:
;

During the weekend of March 15,1997, the pump used to remose water from the
!

*

foundation dnunage spern failed. 'lhe cause of the failure uas later detennined to be the
!iloat switch
,

,

'the thiture uniders fsed on Moixlay, March 17,1997, when AMS personnel dit. covered*

approximately 1,000 gallons of water in the basement of the Iondon Road facility.

'the water was couected from the bacment and placed into a storage tank located in the
*

!

Isotope Shop Warehouse. The"Co concentration in the basement water is approxirnately
tuo (2) microcunes per hter. The action plan ihr this water not yet determined

The humediate follow up actions taken by AMS include the ibilouing-

Additional tank capacity was secured.*

The security service we.s sued to imtall sensor in manhole and basement that will alert*

AMS during off hours if water levels rise.

A duplex pump will he installed in the manhole in the place of the cristing pump to ensure
.

redundant operations.

.ets persoamel will check the status of the pump and basement once pes day including
*

i
weekends, until the wmors and duple.s pump are in:,talled.

A hydrogeologist was brought in for consultation. and has rendered the follow ing initial
.

ginion Oo be confirmed during a pendmg on site inspection). In general, he stated timt
the pump failure caused stonn water to back up into the fbundation drainage system.
1kause it was not possible to main: air: u hydraube gradient into the husement dunng the
floodmg esent,"Co was carried back into the system. During subsequent rainf all es ents,
tin:"Co will mote ptribrentially through the footer drains and mio the marthole, and os er



. .. . -. . .. - - . . . - - - - . - - - .. ---

.Apr-01-97.07:3OA . 21669 269 P.03

* :.
,

|
!

time, the "Co concentrations in the manhole will decreams to those noted prior to 11w
basement Met % es ent.

An agyemive sampling program of water pumped from the foundation drainage system*,

! was instsluted in order to track the contammation status of the system. To date, the "Co
,

concanrations haw dropped from a high of 332 pCi per liter to less than % pCi per liter i

: an determmed by direct counting, There has been no evidence of the prewnee ofimoluble !
. "Co above a nominal detection limit of nine (9) pCi per liter.,

1

1 The longer 4cnn actions to be instituted by AhlS include the following:
!

Immcdusely aRet the water nampling program demonntratcs no detectable "Co from the*

; fcundation drainage system (e g., after 5.000 gallons ofwater are tanked and confirmcd ;
'

to conta n ru ,s.u..ble"Co above a nominal detection limit of 50 pCi per liter by direct !

vounhng and 15 pCiper liter by the fdtration method), the soils in alw immediate vicinity i

ofthe s3stan will be nampled to confum there is no residual contanunation. 'lhe soils will ;

be collected using a drill rig at specific points along the ibundation drainage system. The
"Co concentration in the samples will be deteimined using a combination ofin-house<

acreening capability and mnfirmatory analyses by a commercial analytical laboratory.

' -
* AhfS will tank and sampic all water that accumulates in the underdrain mystem prior to -

'
discharge until the soil sampling cifort demonstrates there is no residual contamination
in the undadrain s>1nem, and until 10,000 gallom of wster are tanked and confirmed to
contain no detectable "Co above a nonunal detection limit of 50 pCi per liter by direct
counhng and 15 pCiper liter by the fihration method. At that time, USNRC approval to .

" free releane" the water from the foundation drainage system will he noticited.

Once the 16 dmms and 4 inserts of high level waste are removed, the bancment of the.

1,ondon Road facility will be decontaminated, and the WiltrT Room will be
hydrologically stabilized as deneribed,in the June 10.1996 Huilding Recovery Project
proponal. j

'

Once the basenast in renwdiatsd. the lateral connection from the AhtS building for storm.

water and sanitary discharges to the ngional sewer system will be re-established.

All ofthe"Co that was alcased kom the banemcat during the llooding event did not leave the undenfrain
s>viem. than there has been no impact on the environment or the aunounding population. Furthermore.- -

residual contamination of the underdrain system is improbable because of the local hydrology, and .

because the **Co at AhtS han comintently dcmonstrated a lack ofionic strength. .

. Reesuse our availabic tank space is limited. MtS scquest that the USNRC approve Radiation Safetyp

- Procedure RSP.0IR, " Operation of the Gamma Spectrometer", and RSP-019, %nenament of
.

Radioactivity in Water Samples",with the provision that AhtS will only releane water from the foundation '

! drainage system that han hecn tanked. sampled, and confirmed to contain no residual"Co above the
release criteria contained in RSP 019 by the close of businces on Friday, April 4,1997. In addition, -
h-ana. AhtS continues to be at risk of underdrain system contanunation as long as the basement of the4 ;

lendun Road facility remamn euntarunsted, we are also asking for timely approval ofour February 21,
1997 request for relcame of add;ticetal dowonuninaioning funds in order to complete Task 2 (War,te

,

Disposal) of the Building Recovery Project. (AhlS has innued purchase orders for the disposal of all of |
its packaged waste with the exception of 16 shielded dnuns and 4 drum inserts of high-level waste that |

'

2
,

3

, - . . -- . . . .- - . .
|
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1an: cum:ntly mored in the basement. The basement cannc4 be remediated until these dmms are removed.
Because the eqxmure rates associated with the handling of these drums are relatively high. AMS is
desirous of moving them only once - from the basement to the veldcle that will be used to ship them to
Bamwell. Ilowever, if additional funds are not released in a timely fashion. the drums will be mos ed
from the basement to Iligh bvel Waste Storage until such time as funds become available for their
dipl. At that time, they will be moved again to the transport vehicle.) >

\

Please call me at (216) 692 3270 if I can answer any questions or provide you with additional
information. Timely USNRC response on thin request in imperative. ,

1

Sincerely,

*

Stephen J. IInddock, R.S.0,

cc: E. L. Svigel
'D. A Miller. Eug Stavole & Miller

; C. D. Derger. C.II.P. - IEh!
,

:

i<

,

b

!
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(216) 692-3270'
Fax (216) 692-3269

: i

.

March 20,1997
:

1 Mr. John R. Madera, Chief
Nuclear Materials Licensing Branch
United States Nuclear Regulatory Commission
801 Warrenville Road

'
!.inte, Illinnie 60$7.'t 4351 ,

Re: USNRC License No. 34-19089-01

. Dear Mr. Madera:

On March 13,1997, Advanced Medical Sptems, Inc. (AMS) fonvarded a description ofchanges to our
water collection / analysis / discharge procedures. Included in those changes was the following criterion:

" 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, -
" Assessment ofRadioactivity in Water Samples", such that the total discharge of water into the regional+

sewer system from the lendon Road facility does not exceed 25,000 gallons in a 24-hour period, AMS
wishes to modify the criterion as follows:

4

" Discharges of water shall not exceed 25,000 gallons in a 24 hour.

period."

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

c: - i,

N ,
i

Christopher Reed, A.R.S.O. _

cc: E. L Svigel
D. A. Miller, Esq. - Stavole & Miller
C. D. Berger, C.II.P. - IEM

RECEIVED
.

MAR 311997
t

REGION III i
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Advanced ddicalSystems,bc.
1020 London Road
Cleveland, Ohio 44110
(216)692-3270
Fu (216) 692-3269 ,

h! arch 13,1997
'

hir. John R. hladera, Chief
Nuclear h!aterials Licensing Branch
Umted States Nucicar Regulatory Conunission
801 Warrenville Road 1

Lisle, Illinois 60$23-4351 |
1

Re: USNRC !.iceme No. 34-19089 01

Dear hir. Aladcra.

On Klarch 4.1997, Advanced hiedical Systems, In:. ( Ah!S) provided response.s to your Februat.$ 27.1997
cunnients in reg.ud to Radiation Safety Procedure RSP-018," Operation of the Gamma Spectrometer". RSP-
019."Awessment of Radie.ictivity in Water Samples", and RSP-022 " Quality Anurana fi,r Radionowlid..
Aiwlph by Ganuiu 3pectroscopy" Sucwqu nt to that data, as dbea.ei it. you. Siani i1, l'#37 n.lydans
conversation with thvight h1 iller, Esq. (legal coumcl to AhlS), the following fundamental changes were made
to our water collection analysis' discharge procedures:

.

All samples of underdniin water will be analped for both total *Co content (e g., soluble and-

insolubic) and for insoluble "Co content using the meth<>dology desctibed in RSP-018.

The following are the criteria fordischarge of underdrain water into the regional sewer system-

based upon the sampling' analysis results:

i. Discharges of sampled water i. hall not e.wced 25.000 gallons in a 21 hour
period

ii. Water that contain total % activity of pestcr : ban 103 pei per liter shell
act be di ch.nged

iii. Water that contams imoh.ble '"Co .sciaity of greater t!un l$ pCi per hter
shall not be diwharged.

iv. Water that exhibits net /iher count rates (e g., insoluble activity ) that are less
Ilun the decision level nuy be dischaiged without regard for solubility il the
hfDA for the analysis is no greater than l$ pCi of*Co

Under separate coser I will forward the referenced RSPs. revised to incorporate thesc changes and the
cuinnitments made in our Niarch 4,1997 response. When AN1S receives USNRC approval, the thice R''!'s
will be nigm:d arid implemented as described in RSP-003. " Control of Ra.liation Safetv Proccilares" In hw
nwantime,if you base any quettions or ifIcan provide you with additional itifortnation, please call mc at (2 o)
692 3270. Timely USNRC action on this impoitant issue would be gicatly appreciated.

Sincerely,

L 7

Stephen J. !!addock. R.S.O.

c.c: E. L. Svieci
D. A. hiilles, Esq. Stasole & hiiller
C. D. Berger, C.11.P. IEh! ,

RECEIVED

MAR 171997

% |3-/f-f7 ] $ Gi 8 III
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hdvanced $dicalSystems,fnc.I

10201.ondon Road
Cleveland, Ohio 44110
(216)692-3270
Fcx (216) 692-3269

Af arch 4,1997

h!r. John R. hiadera, Chief
Nucicar hf aterials Licensing Branch
United States Nuclear Regulatory Commission
801 Warrenville Road '
l. isle, Illinois 60523-4351

~ Ret USNRC License No. 34-19089 01

Dear h!r. Madera:

Advanced hf edical Systerns, Inc. (AhfS)is in receipt of your letter dated February 27,1997 wherein
additional conunents in regard to Radiation Safety Procedure RSP-018, " Operation of the Ganuna
Speettometer". RSP 019, " Assessment of Radioactivity in Water Samples", and RSP-022, " Quality
Assurance Ibr RaJionuelide Analysis by Ganuna Spectroscopy" were provided. Enclosed are our
responses to y our conunents, along with a description of our proposed follow up actions. When AMS :

receives your approval, the three RSPs will be signed and implemented as described in RSP-003, " Control
of Radiation Safety Procedures" .

On 31arth 1,1995 and March 20,1995, Ah!S submitted applications to amend the referenced license to
pennit release ofground' surface water that collects in the remediated foundation drainave splenn#ihe
leidx koad facility. As ofthe date of this tctici. USN RC sutharization to pioceed on tias 4 equest has

nd yd been received. P.! ease call me at (216) 692,3270 if you have any questions or ifI can assis t you
in any way tu ex}mliting your revicw ofour March 1,1996 and March 20,1996 amenilment requ~sts and
subsequent supporting infonnation. Timely l'SNRC action on this important but long-ovecdue iwue ,

uould be greatly appreciated. |
1

Sincerely,

Stephen J. Haddoci;. R.S.O.

ec: E. L Svigel
D. A. Miller, Esq. - Stavele & Miller
C. D. Berger, C.l!.P IEM

RECEIVED

MAR 101997

REGION III

m:3-5-17
MAR 1 0 397
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ADVANCED MEDICAL SYSTEMS, INC.
RESPONSE TO USNRC CONIMENTS ON WATER DISCilARGE PROCEDURES

"

4

USNRC Comment 1 on Procedure RSP-018: Most of the equations and quantities used in the
~

i

procedure do not have units associated with them. De proecdure moves from counts to nCi to pCi/l
uithout any indication ofthe units involved. Units are needed to avoid confusion.

'

;

AMS Resgxmse: Concur.;

Action Taken: Units will be included in the variable definitions for each equation. !

;

U5NRC Comment 2 on Procedure RSP-018: Sections 5.6,5.7 and 5.8 describe the detennination 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. 11 should be noted that the sources must duplicate the
. counting geometries.

AMS Response: The purchase specifications for the calibration sources ensured that the source
I.

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 to specify the counting ;

geometry will be accosmnodated.

t

Arthm Taken: The geometry for each of the numbered sources will be given in, sections 5.6.2,
5.7.2 and 5.8.2, respectively.

USNRC Conunent 3 on Procedure RSP-018: Section 5.2.1 states that energy response and regions

: ofinterest shall be determined daily, immediately prior to acquisition of background data. This implies
a daily background detennination. Ilowever, Sections 5.3.1,5.4.1 and 5.5.1 state that background is to ]
be detennined at least weekly. There appears to be some inconsistency. ;

;

AMS Response: Concur. I
1

Aethm Taken: Section 5.2.1 will be modified to read: " Energy response and regions ofinterest
shall be detennined daily prior to initial use." i

USNRC Conunent 4 on Procedure RSP-018: It should be clearly stated that Section 5.6 ellieiency
detennination, should be implemented aller energy and region ofinterest detenninations.

AMS Response: Concur.

Action Taken: Sections 5.6.1, 5.7.1 and 5.8.1 will be modified to read: "ne detection
,

ellieiency for water / soil'filten; should be detennined daily, at the start of caeh shill afler the energy
calibration and regions ofinterest are detennined."

.

l
. - . . . .
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USNRC Comment 5 on Procedure RSP-01N: 'Ihe equation in Section 5.10.6 to calculate the h!DA
is incorrect. '!he quantity under the square root, as shown in the procedure should be:

' /R f,(1 *f,/f ))'
a e

A3IS Resp <mse: Concur.

Actkm Taken: 'lhe typographical error that appeared in the equation in Section 510.6 has been
corrected to read:

t
2.71 + 3.29 R,t,(1 + f)

*MDA =
t,= 4,, = 0 037 A

USNRC Comment 6 on Procedure RSP-018: Contaminated beakers should not be counted, as is
suggested in Section 5.9.6 note, because they do not duplicate the etliciency determination geometry.

AAIS Response: llecause the thickness of any residual contamination is likely to be small with ;

respect to the hlarinelli beaker size, because the ganuna energies ofinterest at AhiS are 1.17 and
1.32 hieV, and because of the stopping power of sodium iodide for these gamma energies is not
great, the geometry difference posed by the reviewer, in 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.

.

Actkm Taken: The Note under Section 5.9.6 will be modified to read: "Ifcontamination 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".
1

USNRC Comment 7 am Prucedure RSP-018: Attachment 2 is entitled " Daily Background Data", but
the procedure indicates that the background is detennined weekly. Which is the correct one, or is there |

an explanation?

I

ANIS Response: Concur. |

Action Taken: The title of Attaciunent 2 will be modified to read " Background Data" i

i

USNRC Comment N 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 is necessary to indicate |

whether additional steps need be taken or the analysis is tenninated at that point. I

AMS Response: The Note under Statement 5.10.3 states that "if R is less than DL(R.), the
sample is assumed to contain no "Co". AhiS maintains that this instruction is suflicient for
decision-making and that an additional column in Attachment 6 is unnecessary. The remainder !

ofthe Attachment 6 entry must le completed regardless of whether the Decision Level is execeded
or not.

3

1
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USNRC Comment l'on Procedure RSP-019: Section 5.5.1 states that all samples with detectable
cobah-60 activityin concentrations ofless than 100 pCi per liter will be passed through a e.45 pm filter.
It is not clear, however, uhat detectabic 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."

,

ASIS Response: Concur.

Action Taken: Section 5.5.1 will be modified to read: " Samples that contain "Co in !

concentrations ofless than 100 pCi per liter shall be drawn (by vacuum pump) through a 0.45 ;

micrometer filter" ,

'

USNRC Comment 2 on Procedure RSP-019: Section 5.5.2 states that the " filter should be re-
analyzed" after water is drawn through it. When was it analyzed before this re-analysis? If this re-
analysis refers to the water, then the text should be changed to refleet this idea.

,

AhlS Response: Coneur.

Actkin Talen: Section 5.5.2 will be modified to read: "The filter shall be analyzed pursuant to
RSP-018". ,

USNRC Conunent 3 on Procedure RSP-019: Sections 5.4.3, 5.4.4 and 5.5.4 are inconsistent.
According to the k>gie presented in these sections, all samples with detectable activity less than 100 pCi 1
will be filtered and the filtrate counted to an h!DA of 15 pCil. Detectable activity in the water sample
is detennined using a setup that provides an hiDA of 50 pCi 1. Ilowever, samples may well contain j
activity that is twt detectable using an hiDA of 50 pCi 1, but that is substantially above the 15 pCi1 level.
He net result is that samples with activities between roughly 50 pCi1 and 15 pCi'l will be discharged as
clean when in fact they do not meet the 15 pCil insoluble material criterion in Section 5.5.4. This
situation should be corrected by lowering the hiDA in scetion 5.4.3 to 15 pCi 1.

ASIS Resp <mse: Ah!S assumes the reviewer is referring to some combination of Sections 5.4
and 5.5 in this comment. If that is the case, the reviewer's interpretation of the logie is correct.
Ilowever, the reconunendation given by the reviewer is not applicable. If samples are counted by
the method of direct counting. which is less time-consuming than the method of filtering and if
no detectable radioactivity is present, RSP-019 states that the water may be discharged without
regard for solubility. This means that it is, theoretically, possible fbr water containing insoluble
"Co in concentrations greater than 15 pCi per liter but less than the AlDA to be discharged.

.liowever, the perfonnance criterion for this counting system. as described in Attaciunent 1,
"rcehnical Basis fbr Water Discharge Criteria", is intended to be 50 pCi per liter. not 15 pCi per
liter. (See response to USNRC Comment 1 on the Technical Basis fbr additional infbnnation.)
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 is consistent with that contained in NUREG CR-
5814. " Evaluation of Exposure Pathways to hfan from Disposal of Radioeetive h!aterials into
Sanitary Sewer Systems"(h!ay,1992).

1
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USNRC Comment 4 on Procedure RSP-019: Section 5d2.1 incorrectly uses the AIDA to reach
detection decisions. This section should state that analytical results greater than 100 pCil or showing
results below the corresponding decision level shall be fonvarded, etc.

ASIS Response: Concur.

Adion Taken: Section 5.6.2.1 will be modified to read " Analytical 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 Conunent 5 on Procedure RSP-019: 'As in item 3 above, the h!DA is incorrectly used to
make detection decisions. This section should state that analytical results showing results above the
corresponding decision level but less than 100 pCi'1, etc.

Ah!S Response: Ah!S 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 Pnsceduer RSP-019: According to scetion 5.7.3.1, water that does not contain
any detectable activity cannot be discharged, since it would not meet this criterion, which must be met for
any discharges according to the procedure.

ASIS Response: Concur.

Acthm Takem For clarity, Section 5.7.4 and 5.7,4 will be reversed. The new Scotion 5.7.4 will
be modified to read: " Water that exhibits net count rates in excess of the Decision Level may be
discharged ifit contains allof the following:"

USNRC Conunent 7 on Pnicedurr RSP-019: The condition in scetion 5.7.4 is not acceptable because
it does not meet the 15 pCill criterion fbr insoluble material noted in various sections of the procedure, i

such as 5.7.3.3.
,

ASIS Response: 'the perfonnance criterion for the AhtS spectroscopy system for direct counting
is 50 pCi per liter, not 15 pCi per liter. (See response to USNRC Conunent I on the Technical
Basis fbr additional information.) Therefbre, AhtS maintains that Section 5.7.4 is appropriate,
llowever, fbr clarity, the reference to the AfDA requirement fbr each counting event will be
deleted.

Action Taken: Section 5.7.4.1 will be deleted. i

,

i

.i

I

|
1
,

-

I

|
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USNRC Canment on Psvecdure RSP-022(a): 'Ihe sample to be analyzed for external intereomparison
1

' should be obtained from an extemal, reference source engaged in "round robin" testing, rather than being

generated in-house, because this will nullify the blind testing element of the comparison.

,OIS Response: Section 5.3.6 does not require blind testing of the AhlS spectroscopy system.
It merely requires that a fraction of all sample results obtained by AhtS be confirmed by an

.

outside laboratory.
1

Because the AhtS system is calibrated daily prior to use using a NIST-traceable standard of the ;
;

; only radionuclide and geometry of interest (i.e., "Co), because a peak search or nuclide ;

identification program is not used to complete an analysis, and because the results are obtained
by simple comparison ofnet counts between a sample and the standard, Ah!S maintains that blind
testing is not neecssary.

USNRC Conunent on Procedure RSP-022(b): In addition, the sample to be analyzed in this manner
should luwe loiv levels of activity, comparable to the levels expected in the water samples, the is, levels

.

that are close to the AIDA used in the various analyses.

AMS Response: Concur.-

Action Taken: The following statement will be added aRer section 5.6.3.2: "The sample
selectelforintercomparison shall have exhibited a net count rate by direct counting that w as less
than the Decision 1xvel and an AIDA ofless than 50 pCi per liter".

!

ITSNRC Conmient 1 on Technical liasis: The last paragraph on Page 8, and the ensui g conclusions,
is inconsistent with Item 3 at the top of the same page. Item 3 states that water may be discharged if the
ins.>luble fraction is shown to be less than 15 pCi'l. The last paragraph on the page, and the conclusion
that Ibilows from it, state that "as long as the AhlS measurement system is capable of detecting at least
50 pCi orcobalt-60 in its discharges (presumably 50 pCi<1), AhlS can ensure compliance . ' ilowever,
it is not possible to show that insoluble activity is less than 15 pCi i if the detection sptem is capable only
ofdetecting 50 pCift.

ASIS Response: Concur.

Action Taken: Item (3) uill be modified to read: "If a sample exhibits 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"

USNRC Comment 3 on Technical Ilasis: For the same reasons discussed above, the conclusion is not
acceptable, it states that " water below the decision level with hlDAs ofless than 50 pCi per liter.

.

"

Such water discharges do not meet the insoluble activity criterion ofless than 15 pCi'l. |

AhtS Response: See response to USNRC Comment I on the Technical Basis.

,

6
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I!SNRC Comment 3 on Technical liasis: At a detection efliciency of 2* for cobalt 60 in a hf arinelli
beaker, and a background count rate of 4.6 counts per second, it does not appear that AhtS' system is
capable ofachieving an hiDA of 50 pCi/l in a 4 hour count, as stated in your document. We suggest that ,

the calculation for h1DA be reviewed to ensure its accuracy.

AhtS Response: As shown in Attchment 4 of our December 13.1996 letter, the nominal
background count rate in the regions of interest for the AhtS spectroscopy system is
appro.simately 0.46 counts per second, not 4.6 counts per second as cited by the reviewer.

AhtS maintains that the equation used to calculate the hlDA in Section 5.10.6 of RSP-018 is
correct, arxl that an hiDA ofless than 50 pCi per liter is achievable by direct counting in a four-
hour count time. 'lhe following is an example calculation for a one (1) liter sample, an ciliciency
oftun (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 ofour December 13th letter:

R, f, (1 + b)2.71 + 3.29
'*MDA = ..

f, . ' E,,,,,, = 0.037 = A

--

2.71 + 3.29 4 6410" 1.44=10' (1 + i'##'I2.66 = 10 )MDA ,
1.44= 104 = 2= 101 = 0.037 1

*

MDA = 330 68
10.60

MDA = 31.02

1

|
|

1

l
i
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REGIONAL TECHNICAL ASSISTANCE REQUEST FORM

Date: 12/17/96

Mail or E-Mail to: . DoneM A. Cool (DAC), Mail Stop: 6H3-0WFN, if E-mail, cc: CLE
Division of Industrial and Medical Nuclear Safety, NMSS

k ~M/
Fro : Joh R %. Chief. Nuclear Materials insoection Branch 1. Reason ill

Licensee: Advanced MedicalSystems IJcense No. 34-19089-01

0 ' ControlNo. (if applicable)

8 Letter dated: Dec. 13.1996

o Suggested change in Hoensing procedure (enclosed):

!
'

8 Problem / Issue: Please review AMS' Dec. 13.1996 resoonse letter (with attachments). This
letter resoonds to the issues discussedin the TARAtsponse dated Nov. B.1996. bv Sami Sharbini. |

'
; O Action Required:

; o Rec >mmended Action (with revisions); o Approve or o Reject

Remarks:

Headquarters Reviewer: _
RegionalReviewer:LWeber'

Reviewer Code: S2
Reviewer Phone No.: (6301829-9825 Fax No.: (630) 515-12.99

'
Request Neededby: ASAP

'
Attachment: 12/13/96 letter from AMS

cc w/o att: C.1%rderson, Rill
M. Weber, Rill

Form TAR-10
10/96'

,
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Advanced bdicalSystems$nc.
1020 London Road
Cleveland, Ohio 44110
(216)692-3270
Fax (216) 692-3269

December 13,1996

Mt. John R. Madera, Chief
Nuclear Materials Licensing Branch
United States Nuclear Regulatory Commission
801 Warrenville Road
Lisle, Illinois 60523-4351

Re: USNRC License No. 34-19089-01

Dear Mr. Madera: ;

in my letter 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 infonnation was
provided in response to your September 3,1996 solicitation.

in our September 26th letter, AMS agreed to certain modifications to the referenced RSPs that were
recommended by the USNRC. We also agreed to develop a quality assurance program for our m-
house analytical procedures. Attachment 1 of this letter contains the revised RSP-018. Attac!mient
2 contains the revised RSP-019. Attachment 3 contains RSP-022, " Quality Assurance for Radionuclide
Analysis by Ganuna Spectroscopy". These procedures were reviewed and approved by the AMS
Radiation Safety Committee. They will be signed and implemented immediately upon your
concurrence.

AMS is stili awaiting USNRC action on our March 1,1995 and March 20,1995 applications to amend
the referenced license to permit release of ground / surface water that collects in the remediated
foundation drainage system of the London Road facility. As of the date of this letter, USNRC i
authorization to proceed on this request has not yet been received. Therefoi.e, I would like to take this I

opportunity to summarize the information pertinent to this decision, and propose perfonnance criteria
for the AMS program in die hope of a timely and favorable response.

AMS maintains that if we sample and discharge the water that collects in the underdrain system at 'he
I ondon Road facility pursuant to the attached procedures, and if our monitoring system meets the )
proposed performance criteria, we will be in compliance with all applicable regulations. Furthennure.
this action will result in no negative health and safety impact on people or the environment. fne
following is a brief review of the technical capability of our in-house analysis program, the regulatory
basis for our program, infonnation on public health and safety, the proposed perfornumce critena, and ;

,

a progrumnatic summary
RECEIVED

DEC 171996

In Il~ lLi REGION III
DEC 11
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Technical Capability of the AMS Gamma Spectrometer
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 MC800A
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 opticaliy-
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 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 i 27 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-equivalent standards 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.

The average detection efficiency of the AMS spectroscopy system for the water-equivalent starxiardized
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 l
" 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 (NEORSD) of pending discharge of each tant, and await the

i

results of a NEORSD confirmatory sampling effort prior to discharge. Between the 1995 completion |
date of the sewer remediation project and the drte 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 samples 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 18 samp es is not distinguishable from background,

i

Attachment 4 also shows that the average background count rate in the energy region of interest for
an eight (8) hour counting time is 4.6110.005 counts per second. Again using the calculational
methodology shown and referenced in RSP-018, the average detection limit exhibited by the AMS

2

|

!



*
4 e n

d U

spectroscopy system between June and November of 1996 for direct counting of water samples was
42.9 i 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 Oune 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 soluble or insoluble "Co in any of the water pumped from the underdrain
system.2 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 to protect people and the
environment from the potentially-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 to 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
authorizes 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 whh these criteria by
licensees will ensure the primary dose limits are met.' Title 10 CFR 20 also authem.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 counting 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. Ilowever, as of the date of this
letter, insufficient data to adequately characterize the capabilities of this program are available. Therefore, it will not
be addressed funher in this communication.

2 While*Co was identified in two 3,000-gallon batch tanks and one 25,000 gallon frac tank, the source of this
contamination 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
system was remosed by filtration. 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 isse.

3 Over 225.000 gallons of underdrain water have been pumped into tanks, sampled, confirmed to be " clean" 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 landon Road facility per
10 CFR 20.1302(b)(2)(i), 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.

3
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listed in Table 3 of Appendix B to 10 CFR 20.1001-20.2401. For "Co, that concentration is 30,000
- 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 Ilealth Association (APHA), Method 7110 " Gross Alpha and Gross Beta Radioactivity (Total,>

Suspended, and Dissolved)", Standard Methods for the Examinatinn of Water and Wactawater, which t

is 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.

'

Ilowever, since conventional radioanalytical methods for water are not capable 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"
operatiom, Unfortunately, neither 10 CFR 20 nor Method 7110 specify performance criteria for
analytical laboratories that analyze samples for compliance purposes and, as of the date of this letter,
the USNRC has not taken a position on this issue. !

a Proposed Performance Criteria
AMS proposes a performance criterion of 50 pCi per liter of"Co in water by direct counting to
detennine if water can be discharged into the sanitary sewer system. This value is consistent with the
USEPA's standards for drinking water, and is achievable using the AMS gamma spectroscopy system.8
Furthermore, it also ensures no adverse radiological impact on people, the environment, and the local
sewage treatment plam. 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".

4
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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 15 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
Attaciunent 4 shows that none of the measured concentration of"Co in the foundation drainage system
between 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 amendmmt 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 i

remediation efforts were, in fact, effective.' ;

I

Once USNRC authorization to freely discharge the storm / ground water that collects in the foundation |
drainage system of the London Road building has been received AMS will operate a temporary
automatic pumping system to remove water that accumulates in the new manhole. The discharge point
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

i

* 'Ihe 100 CI per liter criterion is SC E of the USEPA drinking water standard for "Co found in 40 CFR 141. The )I
15 pCi per liter standard is consistent with the guidance 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 into the landon 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 ahernative methodology for meeting the inten; of the March I 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 to re-institute a permanent (gravity-fed) discharge system.

5

4
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i
a

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 |
j RSP-019 are:
4

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

$ 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 through 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, j*

as long as the MDA for the analysis does not exceed 50 pCi 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)

a.

until the cause has been identified and corrective action instituted,

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

I-

Sincerely, |*

%,.
Stephen J. Haddock, R.S.O.

! cc: E. L. Svigel
'

D. A. Miller, Esq. - Stavole & Miller
C. D. Berger, C.II.P. - IEM

!

.

6,

, , . . .- - . .. . _ _ _ .
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1

Minor Change No. RSP-018 i

Number: OPERATION OF THE GAMMA SPECTROMETER Rev.No.000
By: Date: 12/13/96
Date: I / Page: 2 of 18

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 procedute 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. S. Nuclear Regulatory Commission License No. 34-19089-01 (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 92 - Strom, D. J. and P. S. Stansbury, " Minimum Detectable Activity when
Background is Counted Longer than the Sample", Hes/th Physics 63(3):360-361,1992.

3.4 Currie-68 - Currie, L. A. (1968), " Limits for Qualitative Detection and Quantitative
Determination", AnalyticalChemistry 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.

,

3.6'

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

O 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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,
a

?

f
5 PROCEDURE

5.1 General Instructions !
j ..

i .i,
'

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. !

1 i
$

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 '

j baci: ground". '

,

1 5.1.2 - The counting room should not exhibit significant fluctuations in temperature over"

a 24-hour period.
,

Note: Temperature fluctuations of .i. 207 may cause phototube drift and4

) apparent gs!n shifts.
i

: j

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

s

. Note: For example, an efficiency of 0.02065 is recorded as 2.07x10 8
1

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 data package associated with all
sample results for completeness, accuracy, consistency, and compliance with RSP-

;.
'

022.
i

5.2 Determine Energy Response and Regions of Interest
!

t

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. I
'

5.2.3 Adjust amplifier gain and/or high voltage so that the two primary photopeaks fall '

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 176, then stop
data acquisition.,

i

.

.

- ~. . -. . - , , _ . .. _ _ _ _ _ _ . _.___ _ _ _
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t

|
'

5.2.5 Determine the regions of interest.

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

5.2.5.2 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
s

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 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, 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., wates,
soH or filter).

5.3.5 Determine the background count rate, R., as follows and record on Attachment 2:
-

n, . S
fa

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.

'

I

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).

!

|
'

!

i

*
_ , - - -



RADIATION SAFETY PROCEDURE

Minor Change
No. RsP-o18

Number: OPERATION OF THE GAMMA SPECTROMETER Rev.No.ooo
By:

Date: 12/13/96
Date: / / Page: 5 of 18

4

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, R., as follows and record on Attachment 2:

R, = c*-
le

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.

5.5.2 Place the filter stand and an unused 90-mm diameter filter of the same composition
"

as those used to filter water over the detector.
i

5.5.3 Acquire background counts for t, = 28,800 seconds leight 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,
soll or filter). |

|5.5.5 Determine the background count rate, R., as follows and record on Attachment 2:
|

R, = c*-
la

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.

5.6.2 Place the water-equivalent calibration source (Source No. A3082) over the
idetector. '

.

5.6.3 Perform decay correction on source activity by:
s u.n r.. e tim,

,A (nCi) 526.3 e 'm n '

5.6.4 Record corrected activity on Attachment 3.

__

. - . . - _ - - _ _ _ - _ - __-______m__ - _ _ _ _ _ _ _ .
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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. j

i
;

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

I

R, = C"
;

- :; '

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

E"*** - |"
* A., = 37
i 5.7 Determine Detection Efficiency for Soil
4 1

! 5.7.1 Detection efficiencies for soil should be determined daily, at the start of each shift. ;
1

i
. 5.7.2 Place the soil-equivalent calibration source (Source No. A3083) over the detector. '

5.7.3 Perform decay correction on source activity by:
,

n ees . na.,. = uma , iam,
_

A% (trC4 587.6 e '53 5

s

{ 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, andi

record on Attachment 4.
.
'

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

R, = E
la

'

5.7.8 Determine the detection efficiency, E,,, by the following and record on Attachment
4.

Ra
~ '"*** A . ,= 37

,
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i

' 5.8 Determine Detection Efficiency 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:
;

o m .,w,. w t .m>
' * *2 !A, (nC4 = 13.4 e,

5.8.4 Record corrected activity on Attachment 5.

5.8.5 Acquire efficiency data for t,a = 600 seconds.> '

i

5.8.6 Determine the number of counts, C,w, in the Region shown on Attachment 1, and i

record on Attachment 5.
J,

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

R, = b
t,

,
1

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

i Rae* .
A u 37m

! 5.9 Data Acquisition

'

5.9.1 Collect a full Marinelli beaker of water or soil, or place a filter in a petrie dish (or ,

similar container). '

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

5.9.3 Seal the sample container

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

-

- '

!'

A = MB, - M8g
+

1

where M8 = the weight of the empty Marinelli beaker, and MB, = the weight ofc
;

the full Marinelli beaker. '

!
'

,

)

, -
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5.9.5 If the sample is 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 a 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.

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

|
|'

5.9.9 Remove and archive the sample. j

5.10 Data Analysis

5.10.1 Determine the number of counts, C , in the Region shown on Attachment3
1, and record counts on Attachment 6

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

5.10.2 Determine the sample net count rate, R , by the following and record ons
Attachment 6:

R, = C* - R,-

ts

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

I
'

5.10.3 Determine the decision level , DL(Rs), by the following and record on
i Attachment 6.

,

i

:

,(1 + 1)ot(R,) - 1.645 = R
$ t, r,

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

i

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.

5.10.4 Determine the "Co concentration in the sample by the following and record
;

on Attachment 6:

. Concentration - *

| E. = 0.037 = A

where Rs = 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:-

J

1.96 =
'.unce,wnry . -

E% = 0.037 x A;

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

84.,

'

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

R, t, (1 + b)2.71 + 3 29 *

MDA = '*
; i = E. = 0 037 = As

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

.

O

,

, _ _ - -- - --
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.

5.11 ~ Confirmatory Analysis for Water, Soil or Filters '

5.11.1 Ensure that the lid of the Marinelli beaker is securely 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 information onto a Chain of
; Custody form (Attachment 7).

| 5.11.2.1 The analysis to be . requested fr water samples is " gamma
spectroscopy for Cobalt 60, with a i..,minal LLD of no greater than |

15 pCi/l" ''

.

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"

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

! 5.11.3 Forward the sample and the Chain of Custody form to a pre-selected'

analytical laboratory by ovemight mail carrier (Federal Express or equivalent)

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

!

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

d

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

8.4 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 ,

i

!
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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.
i

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 i

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

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

Method 901.1, Prascrihad Procedores for Ma==urement of Radioactivity in Drinkina Water. '

EPA 600/4 30-032
,

I

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 i

Specifications for Nuclear Power Plants" (draft for comment), December,1975. '

3.6 U. S. . Nuclear Regulatory Commission, NUREG-1507, '' Minimum Detectable |
,

t Concentrations with Typical Radiation Survey Instruments for Various Contaminants and
|

Field Conditions - Draft Report for Comment", August,1995. ^

i

3.7 U. S. Nuclear Regulatory Commission, NRC Information Notice 94-07, " Solubility Criteria f
-

for Liquid Effluent Releases to Sanitary Sewerage Under the Revised 10 CFR Part 20".,

1

; 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 1,1995. ~

:

!.
'

!

!
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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". ;
i

4 DEFINITIONS

The definition of terms used in this RSP that may not be commonly understood shall be included
.

in RSP OO2, " Definitions".
|
t

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 Collection from a Hold-up Tank
|
i

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.

;

i

5.2.2 Re-circulation shall continue for a minimum of two (2) tank volumes prior to sample
!

collection to ensure adequate mixing.
j

Note: For example, if the hold-up tank volume is 3,000 gallons, the re-
,

circulation pumps shall be activated 40 minutes prior to sample collection.

p 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.

!

|

i

.. _ _ . -- -
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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.

5.3 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. i

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 rnethodologies described in RSP-018.

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

5.4.3 Counting conditions shall result in a minimum detection limit (MDA) of 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 Determination
i

5.5.1 Samples that contain detectable "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.

!
5.5.2 The filter 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 filter 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.

,

i

t

-

h
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|
t

5.6 Confirmatory Analysis

5.6.1 The sample container or the filter shall be enclosed inside of twa 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 pCill.
,

5.6.2.1 . Analytical results that are less than the MDA or greater than 100'
pCi/ liter shall be forwarded to the RSO and no additional analyses
shall be necessary. e

5.6.2.2 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 gross beta radioactivity pursuant to American Public
Health Association Method 7110.

'

5.6.3 When results from the analyticallaboratory 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:
I

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 i

5.7 3.3 An MDA of less than 15 pCi of Co for the filter.3

.

d

v ,- ,, ,,
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i
.

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 authorization of the RSO and the RSC, and after approval by the USNRC. '

7 DOCUMENTATION

7.1 Records to be maintained shallinclude: !

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

!

.

E

>
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J

ATTACHMENT.1,

TECHNICAL BASIS FOR WATER DISCHARGE CRITERIA

iSystem 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 MC800A 256-channel ;

cnalyzer 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 shield. ,

-

I
.

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 .i. 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
NationalInstitute of 5tandards 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.

'
i

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
rcdiological 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

i

(2) Water to be discharged must be sampled and confirmed to contain less than 100 pCi of "Co |L per liter.

!

|
I

i

f
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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 Criterie '

, .
.

; 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
grose 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.

i licensed material into the sanitary sewage provided the materie/is readi/y soluble (or is
readily dispersib!e 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. |,

[|~
In a United States District Court Order on Consent, the Northeast Ohio Regional Sewer.

District, who services the AMS facility, entered into a pre-treatment agreement with AMS
in regard to radionuclide discharge limits.' This agreement stipulates that " water proposed <

for discharge from the foundation footer drain system that shows the presence of Cobalt );

; 60 in a concentration of 100 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 Not ce 94-07, " Solubility Criteria for Liquid Effluent Releases to Sanitaryi

S2werage Under the Revised 10 CFR Part 20" applies. This document lists the acceptable methods for
'

d:monstrating 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 Fwamination 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 a d daughters, and "K. Then, ,

standard does not provide guidance on how much gross beta activity indicates an insoluble material.
,

The USEPA, on the other hand, iocognizes 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

4

' This value was selected to be consistent with the guidance found in uSNRC Regulatory Guide 4.5'

" Environmental Technical Specifications for Nuclear Power Plants (draft for commentl*

8 urmted States District Court, Northern District of obso, Fastern Division. order on Consent, Case No.1:94 CV
i 2555. December 22,1995.

. . .. , _ _ , _ . - . - . _ _ _ ._ _ _ _ _ . -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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1

pCill 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 |
- m::y be released into the sewer system or drinking water supplies by AMS is 100 pCi per liter, as
. dItermined 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).
1

Since the USNRC has not defined an acceptable MDA for the purposes of determining compliance, the
i . 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).8 As long4

as the AMS measurement system is capable of detecting at leest 50 pCi of 'JCo in its discharges, AMS
can ensure compliance with all applicable regulations, significant conservatism in its discharge practices,
cnd no radiological impact on the local sewage treatment system.*

.

System Capabilities
i

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

The average detection efficiency of the AMS spectroscopy system for the water-
.

4 .

| 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 I
{ I
i.
.

!
8

in uSNRC Regulatory Guide 4.5, * Environmental Technical Specifications for Nuclear Power Plants" (draft for f
i comment), the USNRC states that analytical techniques used to demonstrate compliance with 10 CFR 20 release 1

| criteria shall be such that the detection 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 solubility of the materials contained therein. However, this guidance document is a " draft for comment",i

rather than an approved Regulatory Gtade. 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 ler;s to be acceptable for release for,
'

; unrestricted ese. (AMS has been unable to deterrmne the source or the techr9eal basis for this limit. However, '

the USNRC deemed it acceptable dunng a 1995 drannage system remediatsw p*oject at the London Road facility.) ;

To er.sure 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 resuh 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

j produces 7.5 tons of ash per day. The following results: ;

. Dracharps Lirrut = 8N = 576 d
! 98,82S r , 1 dey , 1 kwt i

.

der 7 5 fon 90s 10 ' grams I
,

j Therefore, to ensure that there are no adverse radiological impacts on the local sewage treatment plant. AMS must
! onoure its discharge concentration is less than 545 pCi of "Co per liter, which is well-above the firmting regulatory
'

and coust ordered discharge limit.

!

.

F

i
__. ..__ _____ _ _ . _ _ _ _ ,__ _ __ _ . _ . . ,
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.

" full wirith, full max" (FWFM) of the 1.17 and the 1.32 MeV "pr ks" associated with the fa
decay of "Co. i

>

l
A nominal detection limit for "Co in water after a four-ho ir count time ranges from 30 !

.

j to 50 pCi/l,. depending upon the quantity of naturally-occcrring radionuclides that are
present in the sample and the counting time.s.s

i

The nominal detection limit for * Co on a filter after a four hwr 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,

i! analyze samples for AMS:
|
l

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
j in the sample,

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 J

one-hour count time, depending upon the quantity of naturally occurring radionuclides !
<

present in the sample.
S

Conclusions

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
cisarly impos 1 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
p:r 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 methodoloey for MDA determination was taken from Curie, LA. (19e8), "Litmts for Qualitative Detection
and Quantitative Determination", AnaYtica/ Chemistry 40(3):586-593, and Currie, L.A. (1984), " Lower Umit of '

Detection: ' Definiten and Baboration of a Proposed Position for Radiological Effluent and Environmental
Measurements", NuREG/CR 4007, Nucles. Regulatory Commission.

I* Water samples acquired and analyzed by AMS between June 17,1996 and October 22,1996 exhibit a mean
!- MDA of 42.9 3. o.4 pCi per liter for a four (4) hour count time,
t

<

|



. -. -. .

|,

O
,

|
|
1

|

1

l

i

i
1

1

I

|

Attachment 3. RSP-022

\
i

,

i

1

!

|

1

,

9

# 7 - - - - - - - _ _ _ _ _ _ _ _ _ _



_

. _ _

.

Acvanced Medical Systems, Inc. -

Procedure: RSP-022 Revison No.: 000

Page: 1 of 15 Date: December 13.1996

OUALITY ASSURANCE FOR RADIONUCLIDE ANALYSIS Approved by (Prendent):
BY GAMMA SPECTROSCOPY

Approved by (RSO]:

Approved by (RSC Char):

TABLE OF CONTENTS

1 PURPOSE.......................... 2... .... ..... ...............

2 SCOPE .........................................................2

; 3 REFERENCES .................................. 2..... ...........

4 DEFINITIONS . 3 ,........................................ . ..

5 PROCEDURE 3 |.. ................................ .................

5.1 Res p o n sibilitie s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 )
5.2 Sample Management 4

l
............. ............... .........

5.3 Analytical Methods ............................................4
5.4 Coat r ol Cha r t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, ..

5.5 System and Performance Audits 6............... ........... .......

5.6 Quality Control Steps . . . . . . . . . . . . . . . . . . . . . . . . 7........... .......

5.7 Da t a Valid a tio n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1

5.8 Chain of Cu stody Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.....

5.9 Corrective Actions . . . . . . . . . . 11..................... .............

5.10 Controt of Purchased items . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12....... ..

6 EXEMPTION PROVISIONS 13...................... ........... .......

7 D OCU M E NTATIO N . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.....................

8 ATT A C H M ENT S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13..... ........

CONTROLLED COPY NO. :
.

.,



- _ . - . ~ . _ . ._ . ._ . _ _ _ _ _ _ . . . - - . . . _ . _ _ - _ _ - . _
,

I

'

O a*=arioasa = *a= - O !
'

Manor Change . No. RSP-020 ;

Number; OUAUTY ASSURANCE FOR RADIONuCLIDE ANALYSIS BY GAMMA SPECTROSCOPY Rev.No.000
By: Date: 12/13/96 |
D:te: // .Page: 2 of 15 -'

|

J

:1 PURPOSE I
:

This procedure establiches the methods and responsibilities for assuring that all maasurement
_

: 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*'

i

documented. ;

I !
i 2 SCOPE - |

'ThisL Radiation Safety Procedure (RSP) applies to the analysis of all samples' analyzed for'

: compliance purposes using the AMS gamma spectroscopy system or commercial analytical 4

. 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. |

I
!3.2 U. S. Nuclear Regulatory Commission Regulatory Guide 4.15, " Quality Assurance for

3

Radiological Monitoring Programs (Normal Operations) - Effluent Streams and the
t Environment",

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

'

3.4 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-OO6, " Training and
'

Qualifications of Radiation Protection Personnel"

Radioac eve "

| 3.6 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-018, " Operation
: of the Gamma Spectrometer"
4

3.7 Advanced Medical Systems, Inc., Radiction 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". -

|
'

<

, . ,o,- r ,4 . -- - . . ~ . , - - - . - - - , - - - - -
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,

i
'

:4- DEFINITIONS
1

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

j!

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. i

!
5.1.1.2 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 spectroscopy.

1

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

I5.1.2.3 Ensure that quality control (OC) 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-OO6.

5.1.2.6 Select and pre qualify the commercial analytical laboratory used to
perform confirmatory analyses

.

r

4- -- ---_-- -__ . . _ __
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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.

5.1.3.2 Maintain complete documentation of analytical activities.

5.1.3.3 Correct and document problems and deficiencies in any portion of the
measurement system.

5.1.3.4 Evaluate 100% of the data for acceptability based upon OC 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
1

RSP-018 and RSP-019. !
!

5.2.5 Af ter 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 Mto 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

,

;

1
i

-. - , _
- _ . - - - - - - -
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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:

'5.4.2.1 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 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:

.

E C,
CM, = '' '

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 (c) by:

.

[ (CM,-Cf
| "$ n-1
>

i 5.4.3.4 Determine the Upper Warning Level (UWL) by:
UWt. - CM, + ( 2 = 0 )

>

; 5.4.3.5 Determine the Lower Warning Level (LWL) by:
LWL = CM, - ( 2 = 0 )

'

5.4.3.6 Determine the Upper Control Level (UCLM) by: -

UCL = CM, + ( 3 = 0 )

.
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5.4.3.7 Determine the Lower Control Level (LCL) by:

i. LCL = CM, - ( 3 = 0 ) .i

5.4.4 Control Charts shall be prepared as follows:
e

:- 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.
, '

.

5.4.4.2 Show the control mean (CM), the i. 20 (UWL and LWL) and the .i.
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 roay be considered to be "out of control" when one of the following<

occurs: ;

'

5.4.6.1 A single point falls outside the controllimit. '

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

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

5.4.6.4 Any three (3) consecutive points f all outside of the warning limit.
J

5.4.6.5 A cyclical pattern of control values.;

B.4.7 If the system is "out of control", it shall be removed from service, the RSO shall i

- 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. )
i

5.5.1.1 The frequency of internal audits shall be twice per calendar year. j

i

i

i
, .- ., . . -

\
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:
;'

5.5.1.2 ' Internal audits shall be accomplished through:

# ;

5.5.1.2.1 Observing measurement activities.

5.5.1.2.2 Inspecting operating conditions and documentation i

t.

- 5.5.1.2.3 Interviewing radiation surveyors performing the analyses. !

5.5.1.3 The internal audit methodology shall be as described in RSP 020.-

t

5.5.2 External audits shall be performed at the frequency of and as described in RSP- {
; O20. ;

5.6 Quality Control Steps
.

5.6.1 Duplicate analyses to verify the precision of results shall be performed.
1

4

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 samples shall be analyzed in the same manner and with the I

i same count time as the original sample analysis.
.

5.6.1.3 If the results of the duplicate sample analysis is significantly different
i from the results of the original sample analysis, the matrix

homogeneity shall be evaluated to determine if re-ranalysis is required.

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

C,-2/G < C < C, 2[G1
2

where C, = the counts from the first analysis, and C2= counts from the
second analysis.

1

5.6.1.4 If the duplicate analysis is "out of control": -!
|
1

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 an& lysis should be;

qualified.
.

'

i

!

!

|

I

I
_. _ _ _ _ __ _ - _ _ _ . _ _ _ _ _ . _ ._

;



I
'

O a*oiarioa =**=Tv eaociouae O
'

|
.

Minor Change
.

No. RSP-020 |
Number: OuAUTY ASSURANCE FoR RADIONuCUDE ANALYSIS BY GAMMA SPECTROSCOPY Rev.No.000 !

By: Date: 12/13/96 !

Drte: / / Page: 8 of 15

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 samples are representative of the entire stream.

1

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.

5.6.2.3 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,-2K < C, < c,42KG

where C = the counts from the first collection, and C2 = counts from the f3

second collection. r

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

5.6.3.1 The frequency of external intercomparisons shall be once per j;

i calendar quarter. >

i

5.6.3.2 For the external intercomparison, a sample of water, soil, or a filter !
'

that has been analyzed using the AMS spectroscopy system shall be i

forwarded to the pre-qualified commercial analytical laboratory.
3

I

5.6.3.3 The methodology' for packaging, shipping, and analyzing external
;

intercomparison samples shall be as described in RSP-018. '

t
'

i
t

f

i

$

f

i

. r
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i

5.6.3.4 If the results from the analytical laboratory differ significantly from j

the results generated by AMS, the intercomparison results may be
|

"out of Control". '

I
!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. '

5.6.3.5 If the intercomparison analysis is "out of control":

5.6.3.5.1 A second, different sample, of the same matrix should be !

subject to intercomparison analysis; or !

5.6.3.5.2 Data acquired prior to the original intercomparison analysis
i

should be qualified.
|

6.6.3.6 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 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 shallincorporate 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 OC step does not meet the acceptance criteria described in this RSP, the [
radiation surveyor sha!! perform the following, in concert with the RSO: '

;

5.7.4.1 An appropriate corrective action shall be identified and implemented.
S

5.7.4.2 If an appropriate corrective action cannot be performed, data
!

acquired prior to the validation shall be qualified. |

t

t

!

|-

'

,
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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 package associated with
all sample results for completeness, accuracy, consistency, and compliance with
this RSP.

5.8 Chain of Custody Elements
,

5.8.1 in order to establish the documentation necessary to trace sample possession from t

the time of collection, a serially-numbered Chain of Custody Form (Attachment 1)
shall be completed and should accompany every sample.

i

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

5.8.2.1 Sample identification.

5.8.2.2 Signature of sample collector

5.8.2.3 Date and time of sample collection

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

5.8.2.5 Chemical and physical constituents and methods for which analysis
will be conducted.

5.8.2.6 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 j
commercial analytical laboratory, j

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 l
'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 shah 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. !
9

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 identified by quality assurance audits and !

performance reviews, and may consist of the following: !

5.9.2.3.1 Training and qualification of personnel
|

5.9.2.3.2 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

5.9.3.2 Assign responsibility for investigating the problem

5.9.3.3 Investigate and determine the cause of the problem

5.9.3.4 Determine a corrective action to eliminate the problem

5.9.3.5 . Assign and accept responsibility for implementing' the corrective
action

|+

1

!
4
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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, standards and servicec
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.

5.10.4 Pre-approval of a commercial analytical 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-ES-19xx,
" Specifications and guidelines for Quality Systems for Environmental Data
Collection and Environmental Technology Programs": ANSI /ASQC 094 (ISO
9004), " Quality Management and Quality System Elements - Guidelines";
and NOA 1, " Quality Assurance Program Requirements for Nuclear i
Facilities", or equivalent. afs acceptable standards.

5.10.4.2 Staff training programs

5.10.4.3 Good laboratory and measurement practices

5.10.4.4 State-of-the-art facilities and instrumentation

5.10.4.5 Standard operating procedures
.

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

5.10.4.7 Document control

i
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5.10.4.8 Replicate blank, matrix - spike, background yield tracer, quench ;

standards, and surrogate measurements j

f5.10.4.9. Preventative maintenance
f

5.10.4.10. Prompt and efficiency backup services
'

!

5.10.4.11 Sample chain of custody. F

t

'

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 J

!

6.10.4.16 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. I
J
1

6 EXEMPTION PROVISIONS |

Minor changes to this RSP shall be permitted .a" 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

__

. . .- . - _ _ _ _ _ . . - . - - _ _ ..
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AII ACHMENI 1
^

ADVANCED MEDICAL OYSTEMDe INC. -

-

ANALYSIS REQUEST AND Reference No.

CHAIN OF CUSTODY RECORD Page 1 of

I Chesit Name (A Sargles Shgunent Date (Si Bdl to:

1 Sawie Team Leader (S) Lab Destinaten
I

ilTash No. (9) Lab Contact

Q Project Menager (121 Technical Contact | Phone (IDI Report to:

;) Furchase Order No. (13) CarrierlWaybd! No.'

11 Requaed Report Date

ONE CONTAINER PER LINE 1

- - - mummmmmmmmmmmmmmeimmmmmmmmmmmmmmmemammusammmmmmmmmmmemummmmmmmmmmmm==== .

(141 Sarnple Number (15) Sample (18) DatelTime Collected (17) Container Type (18) Sample Volume (15) Preservative (2D)lloqwsted Testing Program !

DescriptionfType

:

-

-

3) SpecialInstructens

4) Possible Harard identification (25) Sarnple Drsposal !

ontazard O Flammable O Skinirritant O Poison B D Unknown O Reurn to Client O Disposalby Lab o Archive months

6) Tuscaround Tone Requwed Normal O Rush O (2h CC tevet IO 11 O IR O Project Sp=cific

Received by Isi nature, date, time)81 Rehnquished by:(signature, date, time): 3

Relinquished by: (signatura. date. timek Received by:Isignature. date, trne)

Rehnanshed br. (sinnalwe. date. Isaal. Hereivedby Ismnalma date rimal

tSee Reverse for Instructions)

_ _ _ _ _ _ _ _ _ . _ _ . _ _ ___ __ _ _ _ _ . , _ _ _ _ _ _ . _ _ _ _ _ _ ___ _ _ _ _ _ _
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'

INST CTIONS FOR COMPLETING THIS M
~

C1sent Name': Record the name of the client (AMS)

. Sample Team Leader: List the name of the team taking these samples. ,

Task No.: Indicate the AMS task number,if applicable., .

. Project Manager * Record the project manager's name..

1

l. Purihase Order No.: Non-AMS personnel should use this space to record the purchase order number authorizing the analysis of these .'

| .cmples. AMS and AMS subcontractors should leave this space blank if a project number has been given for belling.
,

'r. Samples O_ --e Date: . Indscate the date these samples are shipped to the laboratory.
.

i f. Lab Deeunotion Indicate the laboratory designated for sample shepment. Do not list more than one lab on this form. Se certain before -
'

sending samples that the laboratory you are designating ts aware of the shepment and is capable of accepting these sample types and has j
ovastable capacity.

3
'

). Lab Contact: Give the name of the laboratory contact (typically th9 lab's project manager). ,

ia

! 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 whsch you and the laboratory contact have determened the results will be reported (include verbal
! 3r final report as appropriate).
"

;

!' 12. Technscal Contact / Phone, indecate the name of the person to be contacted in case of any questions regarding these samples 'and the >
~

j ' phone number where the contact may be reached the day the samples arrive in the laboratory. I

1

13. Carrier /Weybiu Number: if you are sendmg the samples by a commercial carrier such as Airborne or Federal Express, record the courier
; company name and the waybill or airbili number under which theso samples will be shipped (Example - Fed-Ex/#513631771).

14, semple 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). ]
: '

| 15. Sample Description / Type: Provide a short physical description of the sample and the sample type such as soel, sediment sludge, water, I
'. wipe, aer, concentrated weste or bulk.

|

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

i

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

;

18. Sample Volume. Estimate the amount of semple in the container. For air samples, indicate the volume of air sampled. );

s.
|

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

i' 20.~ Requested Testing Program: List the analyses to be performed on each sample by mathnd number or auntation number.
<

23. SpecialInstructions, Use this space to record any specialinstructions to the lab regerding the processing of these samplese

? |
.

24, possible Hereed identification: Indicate all hazard cleeses associated with the sample (s). .)
i |

} 25. Sarnple Disposal Indicate how the samples should be disposed of following analysis. The lab may charge for packing, addstional {' archevmg and disposal. '

U
- 26. ' Testneround Time Required. Check *Norrm.l* or * Rush * as determined by tlw Techaical Contact and the Lab , Contact. Rush samples
are subpect to a surcharge.

,

.

- 27, - OC Level: These should be specific to the analyticallaboratory and should not be confused with USEPA Analytscal Levels. Project )
; . Specific should reference a quotation number or other specifications that have been submitted to the leboratory before beginning work. j.

) . ; 28 segnatures: When releasing custody of these samples, use the * Relinquished By" space to sign your fulllegal name, date and time of j
' retuse After verifying that all samples are present, the person receiving the samples must sign the " Received By" space to take custody !

'

Loi the sempJes. s

:

_ _ _ _ - _ _ . _ _ _ _ _ _ . . _ . _ _ _ . . _ _ . . , . ,, , ,.- .J
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Attachment 4 - AMS Water Sampling Results (6/95 through 11/95)
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! AMS Wcter Srmpling Rruits

| | Cdaction Net Sample Sample Count Background Count Background Count Efhciency MDA Decision Love Co-60 Actnnty Uncertainty

Date Rate (cos) Time (sec) Twne (sec) Rate (cos) c/d (pCi/I) (not sample rate) (pCa/I) (DCt/1)'

06/17/96 4.58E-01 1.44E+04 2.88E+04 4 66E-01 2 05E-02 4.30E+01 1.15E-02 - -1.09E+01 1.46E+01
4

06/18/96 4 54E-01 1.44E+04 2.88E+04 4.54E-01 2.03E-02 4.29E+01 1.13E-02 1.33E-01 1.47E+01

06/20/96 4.67E-01 144E+04 2.88E+04 4.61 E-01 2.01 E-02 4.35E+01 1.14E-02 806E+00 1.50E+01

06/22/96 4.60E 01 1.44E+04 2.88E+04 4.59E-01 2.08E-02 4.21E+01 1.14E-02 1.43E+00 1.44E+01
i 07/08/96 4.55E-01 1.44E+04 2.88E+04 4.64E-01 2.03E-02 4.34E+01 1.14E-02 -1.25E+01 1.47E+01

07/22/96 4.60E-01 144E+04 2.88E+04 4.63E-01 2.04E-02 4.30E+01 1.14E-02 -3 31E+00 1.47E+01

08/22/96 4.57E-01 1.44E+04 2.88E+04 4.57E-01 2.07E-02 4.22E+01 1.14E-02 -9.14E-01 1.44E+01
. 08/26/96 4.72E-01 1.44E+04 2.88E+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 -2.01 E+01 1.47E+01
* 09/24/96 4.61 E-01 1.44E+04 2.88E+04 4.63E-01 2.03E-02 4.43E+01 1.14E-02 -2.40E+00 1.48E+01'

1
- 09/25/96 4.66E-01 1.44E+04 2.88E+04 4.58E-01 2.04E-02 4.29E+01 1.14E-02 1.02E+01 1.48E+01

09/25/96 4.64E-01 1.44E+04 2.88E+04 4.58E-01 2.04E-02 4.29E+01 1.14E-02 7.30E+00 1.48E+01
09/30/96 4.74E-01 1.44E+04 2.88E+04 4.61 E-01 2.06E-02 4.26E+01 1.14E-02 1.76E+01 1.48E+01

09/30/96 4.73E-01 1.44E+04 2.88E+04 4.61E-01 2.06E-02 4.26E+01 1.14E-02 1.58E+01 1.48E+014

10/01/96 4.62E-01 1.44E+04 2.88E+04 4.61E-01 2 06E-02 4.26E+01 1.14E-02 1.0$E+00 1.48E+01

10/08/96 4.60E-01 1.44E+C4 2.88E+04 4.75E-01 2.07E-02 4.29E+01 1.16E-02 1.92E+01 1.44E+01
,

i 10/11/96 4.58E-01 1.44E+04 2.88E+04 4.54E-01 2.03E-02 4.29E+01 1.13E-02 5.07E+00 1.47E+01
j 10/14/96 4.70E-01 1.44E+04 2.88E+04 4.57E-01 2.06E-02 4.24E+01 1.14E-02 1.68E+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 1.49E+01

10/22/96 4.62E-01 1.44E+04 2.88E+04 4.62E-01 2.03E-02 4.33E+01 1.14E-02 -1.20E+00 1.48E+01__ ,,

10/22/96 4.66E-01 1.44E+04 2.88E+04 4.62E-01 2.03E-02 4.33E+01 1.14E-02 4.54E+00 1.49E+01

11/20/96 4.71 E-01 1.44E+04 2.88E+04 4.55E-01 2.06E-02 4.23E+01 1.13E-02 2.10E+01 1.47E+ 01,

Mean 4.29E+01 1.14E-02 3.37E+00
'

S1d. De,. 4.20E-01 6.23E-05 1.20E+01

i ;

O :
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UNITED STATESp

y j NUCLEAR REGULATORY COMMISSION
*

* WASHINGTON, D C. 30seH001

\, ,,, p */ November 8, 1996

MEMORANDUM FOR: John R, Madera, Chief
Materials Inspection Branc 1. RIII

/,hFROM: Josephine Piccone Chief ye
'

Operations Branch
Division of Industrial d

Medical Nuclear Safe y, NMSS

SUBJECT: TAR: REVIEW 0F ADVANCED MEDICAL SYSTEMS' RESPONSE TO
SEPTEMBER 3, 1996. DEFICIENCY LETTER

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 September 3,1996, In -

their response, dated September 26, 1996. AMS described the actions they plan
to take to correct four items identified by NRC: (1) the basis for the
70 pCi/l MDA proposed by AMS: (2) the absence of a viable quality assurance
(0A) program for their radiation detection s
if activity is present in a measured sample:ystems: (3) the basis for decidingand (4) errors in the formula for
ca.lculating 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 adequately addressed,
because sufficient information was not provided to determine whether 70 pCi/l

;

is indeed the best MDA that AMS can attain under the conditions existing at I
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 develo
developed. ping a QA program, and indicated that a 0A)rocedure is beingThe 0A program will need to be reviewed w1en its development is|

com)leted. Items (3) and (4) have been adequately addressed: the proposed i

,

metlod of identifying samples that differ from background, and the proposed iequation for calculating the MDA are correct. '

Contact: Sami Sherbini, NMSS
(301) 415-7902 '

l

i

I

|
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REGIONAL TECHNICAL ASSISTANCE REQUEST FORM |
i

Dzt2: 10/8/96 i

MaH or E-Mnit to: Donald A. Cool (DAC), Mail Stop: 6H3-0WFN, If E-mail, cc: CLE
Division of Industrial and Medical Nuclear Safety, NMSS

b chn R. Madern Yb h iFrom: - Region ill
'

Chief, Nuclear Materials Licensing Branch

Licensee: Adynaced Medical Svstems License No. 34-19089-01 >

0 ControlNo. (if applicable) i
|

*

8 Lctter dated: Sant. 26.1926
* *

_

O Suggested change in licensing procedure (enclosed):.

8 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).,

i

o Action Required: j
..

: 0 Recommended Action (with revisions): 0 Approve or a Reject |

> Remarks;
i

:
f

Headquarters Reviewer:
RegionalReviewer: M. Weber
Reviewer Code: S2
Reviewer Phone No.: (6301829-9825 Fax No.: (630) 515-1259
Request Neededby: ASAP

.

Attachment: 9/26/96 letter from AMS

; cc w/o att: C. Pederson, Rill
M. Weber, Riti

Form TAR-10
10/96'

__
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Advance MedicalSystem\,/s, Inc.
'1020 Lor; don Road
i

Cleveland. OH 44110 I

(216)692 3270

!
'

September 26.1996

Afr. Jolui R. Afadera. Chief
Nuclear .\faterials I.reensing Braneh
United States Nucl6ar Regulatory Commission
801 Warremille Road
1. isle. Illinois 60523-4351

Re: USNRC License No. 34-19089411
|

Dear A!r. Afadera:

Advanced Aledica! Sntems. Inc. (AAIS) is in receipt ofyour September 3,1996 letter wherein o.mmSts
~

'

on Radiation Safety Procedure RSP-018. "Operatien of the Ganuna Spectronieter" and RSP-0189.
" Assessment of Radioactisity in Water Samples" were procided. Enclosed are our respenses to your
comments, along with a description ofour proposed follow-up actions.

On Alarch 1,1995 and Alarch 20,1995. AAIS submitted applications to amend the referenced license to
pennit release of ground surface water that collects in the remediated foundation drainage system . f the
lendon Road facility. As of the date of tlns letter, USNRC authorization to proceed on this iequest hos
not yet been received llouever, when that authorization is given. Ails intends to co!!ect and anaiue
confinnatory samples by the methodology described in RSP-01x and RSP-019. Therethe. mir timely

.

concurrence with enclos.ed is necessary. *

Please callme at (116)692-3270 ifyou have any questions or ifI een assist you in any a ay m c.spediting
your review of the anached information.

Sincerely.

Stephen J. lladdock. R.S 0.

cc: E. L. Ssigel
D. A. hfiller, Esq. - Stavole & Afiller
C. D. Berger, C.!!.P. - IEAl

RECEIVED

OCT 0 21996

REGION III
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RESPONSE TO l'SNRC CO.\!)lENTS ON RSP.ul8 ANI RSP 419 J.

l'NNR(* Conunent No.1: 'the baseifor the proposed mmunum detectable aetn1tvi\llM) of 70 prii for water
~

wnpk s and 15 pCa l for filters are not n ell do eloped or justitied in the tshrucal ba is wction of Procedure RSP-
019 A\lS should prmide a more defensible baws for it chour of \ll n in our lener dated \lav 31.19% ne
mdscated that the SIDA should be bawd on the capabth:3 of a detecunn miem that is state of the an for the .
apphcanon lxn not necessanh extraordmanh speciahred or Sophuncated rhus. A\IS should espand its technical
hws wcnon to indode a detaded desenphon ofits measurement n stems and tesang of these systems to o atuate
its meaa rement capabihties.

AAIS Nespome: Partially concur RSP-019 does not state that the AIDA for the counting system is 70
pCal for water samples and 15 pCii for fdiers. It does. however, state that the NIDA calculated for each
sample cannot exceed those values By meeting this criterion. MIS can demonstrate compliance nith
mandated release knuts. In reahtv, achievable detecnon hmits for the ANIS system have always been less
than the nuttimum pennissable values. He technical basis document merch* serves to show what the ;
maximum acceptable AIDA for both analyses should be. .j

i

Action Talese Step 5.4.3 of RSP-019 mill be modified to read; -If the SIDA for the sample exceeds 70 i
pCi per Isa, the sample shal be forwarded to a commercial analpical laboratory for confirmatory analysis. - '

Step 5.5.4 will be added to RSP-019 to read "If the h!DA for the sample exceeds 15 pCi per liter the -

sample shall be fonvarded to a commercial anahucal laboratory for confirmatory analysis." Attachment
I, " Technical flasis for Water Discharge Cntena" util be resised to include a description of the ANIS
gamma spectrometer and its measurem ni capabihties A resised copy of RSP-019 will be forn arded to
the USNRC tmmediately after it has been resiened and apprm ed as desenbed in RSP-003, " Control of
Radiation Safety Procedures ~

.

USNRC Comment No. 2: The procedures make only bnef mention of the quabry assurance program to be used
for MIS's measunng systems. MIS should develop a more detailed quahry assurance program. and pro ide a
detaded description of that program in the technical basis section The quabry assurance program should extend
to any outside analyticallaboratones that MIS may use to confirm its results. '

b i
Ahls Response: Concur. !-

Action Taken: A new Radiation Safety Procedure will be developed to address quahty assurance
prmisions for in-house analyses as well as for samples sent to a commercial analpicallaboratory. That
procedure ut!! be forwarded tn the USNRC immediatch after it has been redewed and approved as ;
descnbed in RSP-003.

j!
!

!

USNRC Comment No. 3: The procedures do not fully develop the bases for determming whether a sample does ;
or does not show actmtv. AhtS is stdl using the AIDA as a cnterion for this purpose, nimich is incorrect. Thus.
Ails needs to dewlop decuor 'evels which are independent of the AIDA. to allow this determination to be made.
The development of this deci non lewi should be descnbed in detad in the tecimical basis section.

AhtS Respome: Partially corcur. He methodology for deterrmrung the decision lewl for the net count
nite in a sample will foBow an industry-standard or peer-resiewed recommendation. Therefore, it will not ;
be necessary to include the development of the methodology in the technical basis section. '

!

!

.1
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Action Taken: In addition to detemunaison of .\lDA in Step 5.814 of RSP nl8. the procedure util be'

resir''ir4sde calculanon of a decuon loel(DI.) as an mdicator of nhether a measurement (e g count
rate) eAcceds ' background ' b the foUowuty methodokp .3

..

R'DUR) = 1645 -
$ t, + 1,

uhere DI.(R ) - the net count rate (count >, per scond) belon which a sample is considered to has e no
raduwtnuv present. R,. * the background count rate (counts per second). i, - the sample count ume. and
t. - the background count tune. The reference for this method (Strom. D. I and P. S Stan, bury,
"himimum Detectable Actnity when Background is Counted longer than the Sample". Heahh Physics
$3(3):360-361.1992) udl be listed in Section 3 of RSP-018 This method. in conjuriction narh a
demonstratxm that the sample's MDA is below release imuts. utll proside assurance that water discharged
is comphant with heense hmits. A resised copy of RSP-018 nill be fonvarded to the USNRC inunediately
after it has been resiewed and approved as desenbed in RSP-003, " Control of Radiation Safety
Procedures"

USNRC Comment No. 4: The procedures contain several errors concermng the manipulation of the data. most {
notably the enor of using the h!DA for making field decisions, and the inconect equations prosided in the -

procedures for calculatmg the MDA * ''

AMS Hesporne: In regard to the uw of MD A lbr making field deci.sions. this issue was addresIed in our
response to USNRC Comment 3.

In regard to the use of an mcorrect equanon for calculauon of MDA. we concur if the resiewer is enh
takmg excepuo: to rounding-off of the 2.71 term to three (3) and to the use of the 4 65 term instead of
3.29 for unpaired data (e g., when the sample count time and the background count time differ) hi

!
general, as long as the background count used in the analysis is from a nell-known. stable blank. and as '

long as it is well above zero, the genenc use of the 4.65 tenn wdl ensure that the chance of detecting an
MDA quantny or nxse would be at least 9% and that the probabihty of a T pe il enor would be less than3

0.05. This position. which is supported in Brodsky, A., Accuracy and Detection Limits for Bioassay
|hieasurements in Radiation Protection - Statistical Considerations" (NUREG 1156, U. S. Nuclear

, ;

Re!=A:ory Commi,sion,1986), is applicable to Ah!S because RSP-018 and RSP-019 dictate the use of -

panedb/ans cosmrs for the anahses in other words, the counts are adjusted from a weU-known blank
(e g, acquired from a long background count time) so that they reflect a count duration equivalent to that
of the sample count (e g, acquired from a short sample count time) As long as counting conditions remain
constant dunng acquisition of sample count data, a 0 05 p>obabihty of a Type 11 error wdl be associated ;
uith each h!DA calculated by either of the following:

I

211 , us o* = *' ' * * 8" 'suDA a
t, t, E, k ,

I

or

B,I(1+b)2.71 + 3.29

MDA = b + 3.29 o* = *

I, 1, E, k

2

i
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Action Talatr lhe equaisons for .\lDA h.ied m Step 5 b 14 of RSP-01S and Steps 5 4 2 and 5 5 3 w1!!
be modified to the following

8,1, (i d)271 *329
\' t*MDA =

I, E K

nhete .\lDA = the nurumum detectable actairy (pC:1).13. = the background count rate (counts per
3

wcond). I, = sample count time (seconds). I = the background count nme (seconds). I". = the detector
efbetry for ''Co for counting geometry -i- (e g., either a one-hter .\taruielli beaker geometry or a fdter
geometrv), and L = a comeruon factor used to comert the results of the calculation into units of pCi per
hver" The reference for tius method (Currie, L.A , -Linuts for Quahtarne Detection and Quantitarne
iktermination" .-Inah ticalC/wmnity, Vol. 40, No 3,1968, pp. 586-593) will be listed in Section 3 of
RSP-018 and RSP-019. A resised copy of RSP-018 and RSP-019 nill be forwarded to the USSRC
immedately after it has been resiewed and approved as descnbed in RSp-003. -Control of Radiation
Safety Pmcedures"
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^11 : Advanced MedicalSystems,Inc.
's uith .sl gp mg

1020 London Road
Cleveland, OH 44110
(216)692 3270

September 26,1996

hfr. Jolut R. hfadera, Chief
Nuclear hiaterials Licensing Dranch
United States Nuclear Regulatory Commission
801 Warrenville Road
Lisle., Illinois 60523-4351

,

Re: USNRC License No. 34-19089-01
.

Deer Afr. Afadera:

Advanced hiedical Sprems. Inc. ( AMS) is in receipt of your September 3,1996 letter wherein conunents
on Radiation Safety Procedure RSP-018, " Operation of the Ganuna Spectrometer" and RSP-0189,
" Assessment of Radioactivity in Water Samples" were provided. Enclosed are our responses to your
comments, along with a description ofour proposed follow up actions.

On Klarch 1,1995 and Afarch 20,1995, Ah!S submitted applications to amend the referenced license to
permit irlease of ground' surface water that collects in the remediated foundation drainage system of the
london Road facility. As of the date of this letter, USNRC authorization to proceed on this request has
not yet been received. Ilowever, when that authorization is given, Ah1S intends to collect and analpe
confirmatory samples by the methodology described in RSP-018 and RSP-019. Thereibre. vo.ir timely
concurrence with enclosed is necessary.

Please call me at (116)692-3270 ifyou have any questions or ifI can assist you in any w ay in expediting
your review of the attached infonnation.,

Sincerely,

Stephen J. lladdock. R.S 0.

ee: E. l.. Svigel
D. A. h! iller, Esq. - Stavole & hiiller
C. D. Berger, C.ll.P. - IEh!

RECEIVED

OCT 0 21996

REGION III
!

Drn' @ OCT o3 196-
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RESPONSE TO USNRC COMMENTS ON RSP-018 AND REP-019

USNRC Comment Na 1: he bases for the proposed minimum detectable actisity (hfDA) of 70 pCi1 for water
samples and 15 pCil for filters are not well developed or justified in the technical basis section of Procedure RSP-
019. AMS should provide a more defensible basis for its choice of AIDA. In our letter dated hiay 31,1996, we
indicated that the MDA should be t,ased on the capabihty of a detection system that is state of the art for the
appbcaton but tot necessanly extraordinarily specialized or sophisticated. Dus, AMS should expand its technical
basis section to include a detailed description ofits measurement systems and testing of these systems to evaluate
its measurement capabihties.

AMS Respome: Partially concur. RSP-019 does not state that the MDA for the counting system is 70
pCil far water samples and 15 pCil for filters it does, howewr, state that the MDA calculated for each
sample carmot exceed those values.13y meeting this criterion, AMS can demonstrate compliance with
mandated release bmits. In reality, achievable detection limits for the AhlS system have ahvays been less
than the maximum pennissible values. The technical basis document merely sents to show what the
maumum acceptable AIDA for tmth analyses should be.

Acthm Taken: Step 5.4.3 of RSP-019 will be modified to read: "If the MDA for the sample exceeds 70
pCi per hier, the sample shall be fonvarded to a commercial anahtical laboratory for confumatory analysis.
Step 5.5.4 will be added to RSP-019 to read: -If the MDA for the sample exceeds 15 pCi per liter, the
sample shall be forwarded to a commercial analytical laboratory fbr confmnatory analysis " Attachment
1, " Technical 11 asis for Water Discharge Cnteria" will be resised to include a description of the AMS
ganuna spectrometer and its measurement capabihties. A resised copy of RSP-019 will be fbnvarded to
the USNRC immediately after it has been resiewed and approved as deset. bed in RSP-003, " Control of
Radiation Safety Procedures"

USNRC Comment No. 2: The procedures make only brief mention of the quahty assurance program to be used
for AMS's measuring systems. AMS should develop a more detailed quahty assurance program. and prmide a
detailed desenption of that program in the technical basis section. The quahty assurance program should extend
to any outside analyticallaboratories that AMS may use to confirm its results.

AMS Hespome: Concur.

Action Taken: A new Radiation Safety Procedure will be developed to address quality assurance
prmisions for in-house analyses as well as for samples sent to a conunercial analyticallaboratory. That
procedure will be forwarded to the USNRC immediately af ter it has been resiewed and approved as
described in RSP-003.

USNRC Comment Na 3: ne procedures do not fully develop the bases ihr determining whether a sample does
or does not show actaity. AMS is stdl using the MDA as a cnterion for this purpose, which is incorrect. Thus,
AMS needs to dewtop decidon levels which are independent of the MDA, to allow this determination to be made.
He darlopment of this decision level should be described in detailin the technical basis section.

AMS Respome: Partially concur. He methodology fbr determuung the decision level for the net count
rate in a sample milibilow an industry-standard or peer-resiewed recommendation. Therefore, it will not
be necessary to include the development of the methodology in the technical basis section.

1
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| Action Taken: In addition to determination of AIDA in Step 5.8.14 of RSP-018, the procedure will be ;

remed to melude calculaeon of a Ars=on lewi (DL) as an indicator of whether a measurement (e.g., count .(
: rate) exceeds * background" by the fouoming methodology .|
+ sg*

DL(R,) = 1.645 m
1 i t. ' f,

5 where D14R,) = the net count rate (counts per second) below which a sample is considered to have no |
rMiey preams,1( = the background count rate (counts per second), t, = the sample count time, and i

i t, = the badground count time. The reference for this method (Strom. Dl and P. S. Stansbury, |

"hfinanum Detectable Actisity when Background is Counted I;mger than the Sample", Health P/pstes . |
,

63(3)360-361,1992) wiH be listed in Section 3 of RSP-018. This method. in conjuncton with a4

,

danonseranian that the sample's hiDA is below release limits, will proside assurance that water discharged i
is compime with license limits. A resised copy of RSP-018 mill be forwarded to the USNRC immediately i

i

after it has been resiewed and approved as described in RSP-003. -Control of Radiation Safety ;

' Procedures" -i,

!-

,

t

USNRC Comment No. 4: The procedures contain sental errors concermng the mampulation of the data, most.

;
notably the error of using the hiDA for making field decisions, and the incorrect equations prosided in the =

procedures for calculating the AIDA.
;

'

AhfS Respswne: In regard to the use of AfD4 for making field decisions, this issue was addressed in our !
', - response to USNRC Comment 3. '}

I

i in regard to the use of an incorrect equation for calculation of AIDA, we concur if the resiewer is nok
taking exception to roundmg-off of the 2.71 term to three (3) and to the use of the 4.65 term instead of

;

3.29 for unpaired data (e.g., when the sample count time and the background cosmt time differ). In i*

- general, as king as the background count used in the analysis is fror.: a well-krumn, stable blank, and as I

c long as it is well abow zero, the genetic use of the 4.65 tenn will ensure that the chance of detecting an ;

AfDA quanney or rmre madd be at least 95'a, and that the probabihty of a Type Il error would be less than !
-

0.05. This position which is supported in Brodsky, A.,' Accuracy and Detection Limits for Bioassay
hieasurements in Radiation Protection - Statistical Considerations" (NUREG.1156, U. S. Nuclear .;'

Regulatory Conunission,1986), is apphcable to Ah!S because RSP-010 and RSP-019 dictate the use of ;
paired blank cvimo for the analyses. In other words, the counts are adjusted from a well-known blank j

'

i (e.g., acquired fnun a long background count time) so that they reflect a count duration' equivalent to that
of the sample count (e g., acquired from a short sample count time). A4 fong as counting conditions remain :

,

constant during acquisition of sample count data, a 0.05 probabihty of a Type Il error will be associated !

;. with each AtDA calculated by either of the following: j
-

MDA = 2.71 + 4 65 o* = 2.71 + 4.65 p8, t* ;
t, t, E, k

,

ior
i

B, I (1 +k''
I'

2.71 + 3.29

MDA = ;I.I. ' 3.29 o* = !
t, t, E, k ;

:
!

!,
,

. .,

!

!
;

. .

''e|

!

!
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Action Talen: The equationa for hlDA hsted in Step 5.8.14 of RSP-018 and Steps 5.4.2 and 5.5.3 will -
he Inodified to the following:

8, f, (t +b) .''
2.71 + 3.29,

\ '*My = .
t, E, k

where MDA = the inuumum detectable activity (pCil), B, = the background count rate (counts per
second), t, = sample count time (seconds), t = the background count time (seconds), E = the detector .
effnency for "Co for counting geometry "i" (e.g., either a one-liter Mannelli beaker geometry or a fdter
getunetryl and k a conversion factor used to convert the results of the calculabon into units of"pCi per
liter", The reference for this method (Cunie, L.A., "Lurats for Qualitative Detection and Quantitative -
Deternunation", Analvrical Chemistn*, Vol. 40, No. 3,1%8, pp. 586-593) will be listed in Section 3 of
RSP-018 and RSP-019. A resised copy of RSP-018 and RSP-019 nill be forwarded to the USNRC
immediately after it has been resiewed and approved as described in RSP-003, " Control of Radiation
Safety Procedures"

3
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\ %g * September 12, 1996
,

. MEMORANDUM TO: ~ John R. Madera, Chief'
Nuclear Materials Licensing Branch, RIII ;

FROM: Donald A. Cool. Director 7

Division of Industrial and / //
Medical Nuclear Safety. NMSS pV

SUBJECT: TECHNICAL ASSISTANCE REQUEST RE LICENSE 34-19089-01 AND
FREELV 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 i

through the new manhole directly to a storm sewer catch basin. Presently, AMS |
1s bound by a court order and NRC license requirements to pum) water from the !

foundation drainage system into hold-up tanks, sample the tan (s for the ;

presence of radioactivity. notify the Northeast Ohio Regional Sewer District 1

(NE0RSD) of.pending discharge of each tank, and await results of a NE0RSD
confirmatory sampling effort prior to discharge of water to the sewer. AMS
. based its request on the following: (1) minimal water pressure differential
existed 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 i
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 a) pear in water pumped out of the system; l

and (4) over--140,000 gallons of water lave 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 adequately 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 limit of detection addressed on
page 7 of AMS' request dated June 25,' 1996, is.not adequately addressed; the :

" nominal detection limit" of 70 pC1/ liter in determining no detectable i

cobalt-60 activity is not adequately justified. This approval does not change
AMS' responsibility to comaly with any court orders, Federal, State or local
regulations requirements w11ch relate to discharges, , |

' '

Attachments: 1. TAR dtd 7/1/96
2. TAR response dtd 8/16/96 RECEIVED
3. HQ's memo dtd 8/14/96 u

SEP 161996

Contact: Joe DeCicco. NMSS' REGION III(301) 415-7833 SEP 16 9

b ]x
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; -REGIONAL TECHNICAL ASSISTANCEREQUESTFORM
T' M !

'
D:t3: 7/1/96

\ MaH cr E-MaH to: Donald A. Cool, Director
Division of Industrial and Medical Nuclear Safety, NMSS

YFrom: John R. Madera, Chie'f A''

Nuclear Materlass Sqlcensing' Branch -

' Licen:ee: Adv. Medical Systems License No. 34-19089-01
i ;

O C:ntrolNo. G1524 >

.

i 0 Lctter dated: 6/25/96
,

D Suggested change in Mcensing procedure (enclosed): |
i

0 Pr:blem/ Issue: AMS is requesting the NRC authorize it to freely discharge water pumped ,

!

; fr:m the foundatlan drainage system through the new manhole.

.

O Action Required: Please review AMS' proposal and provide feedback / comments.
:

1

0 R: commended Action (with revisions): X Approve or o Reject

; AMS provides solidjustification for their request. Region illhas 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 soll 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 til feels that Me licensee should be aHowed to free release water
1' th:t collects in the underdrain system. As the licensee points out, if they wiH continue to be

required to pump water to tanks and hold for sampling and approval for release, the risk of
ctntiminated water in the basement due to flooding wiH always be pre ent. FinaHy, AMS has'

committed to knplementing a program for sampling surface water that enters the underdrain
system. Samples willbe 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
pr:cedures]. If they detect any Co 60 above of the stated limits as noted on page 7 of their
ctt:chment, they willreinstate the " tanking" procedures.

,

\
.

.

ATTACHMENT 1

,

,- ...e., , -,_:.- -_ _ ,a .. - . _ _ _ -



- - . . . . - - . . .__ .- ._. - - . . . . . . . . . . .

:.? :. ; ' .O O
. ..

. .

4

.

4

- Remarks: '

,

.

I

T

Headquarters Reviewer:
Regional Reviewer: Kevin Null

' RJviewer Code: R2
R: viewer Phone No.: (708) 829-9854 Fax No.: ( ) |

Roquest Needed by: / / (date) Form TAR-10
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.}51.| Advanced MedicalSystems,Inc.
1020 l.ondon M
Cleveland. Ohio 44110
216-692 3270

June 25,1996

,

Mr. Geoffrey Wright
United States Nuc!ca Regulatory Commission
801 Warrenvills Road
Lisle, Illinois 60523 433i

Ret USNRC License No. 3&l9089-01

Dear Mr. Wright:

On Man:h t,1995 and Mwh 20,1995, Advanced Medical Systems, Inc. ( AMS) submitted applications
to ament the n:ferenced license to pennit release of ground ' surface water that collects in the r< mediated
foundation d*ainage system of the 1.ondon Road facility. As of the date of this letter, USNRC
uuthorization to procccd on this request has not yct becn toccived.

Since the date of thosc applientions, AMS han faced a series of extenuating circumstances that have
inercased the urgmeyfor maion. Howver, w recognize that considerable time has passed since then, and
that some of the ortguial descriptions and specifications contauled in the 1995 apphcations are no longer
upplicable. The purpose of this letter is to reiterate our request to amend the referenwd license to permit
free discharge of water pumped from the foundation 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 deacription of the procedure we intend to follow uten USNRC suthorization to proceed is given. l

Please callme at (216) 692 3270 if>txt have any questions or if1 can assist you in any way in expediting
your review. We are asking for prompt USNRC action on this imponant ierus.

Since cly,

'

Robert Meschter, RSO
l

c.:: D. Cesar
D A. Mil;er. Esq. - Stavole & Miller
C. D. Berger, C.H.P - 1EM

I

I

\
;

I

-
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: REQUEST TO DISCHARGE GROUND / SURFACE WATER !

H40M THE REMEDIATED FOUNDATION DRAINAGE SYSTEh! l

'
:
;

Purpose*

As a result of technicallyindefensible legal action taken by the Northeast Ohio Regional Sewcr District:

! (NEOKSD), the Ath anced .hfedical Systems, Inc. (AhtS) facility on London Road does not have a direct
.

I

cususcism between the buddag aid the regional sewer system for the discharge of sanitary waste. rain wster

.
. from the ladding's scof drains or the storm water that swrounds the building. Ewn after completion of an
ettemive newer remedizion proja.t that imelved imtallation of a new foundation drainage system and a new' -

.

manhole. the free-flow of walcr away from the building in still r.ot possible for a variety of legal and |
"'

regulatory reasons.

: Asof the date of this letter. AMS is bound by court order and rSNRC license n:quirements to pump water i

from the foundation draanage sptem into hold up tanks, sample the tanks for the presence of radioactivity, ;

notify the NFJMD of pending discharge of each tank, and await the results of a NFORSD confirmatory ;#

"

sampling effort prior to discharge As a result. a major portion of the daily activitics performed by the AhfS
staff at the London Road facility involves water manaaement. !

. ,

Because of the delay asociated with discharge of each tank (e.g., typically four days). coupled with the )
increased precipitation AMS experiences during the spring. carly summer and fall months, temporary

'
'

lumLssons in tank storage capacity may occur. If a spring or summer storm should cause our tank or pumping

!- capacity to be exceeded. AhtS has one of two options: (1)it 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
pumping ceases, (e g., if the foundation drainage system is rendered non-functional), the storm water that
accesulaess moind the building is likely to enter the building basement, coine into contact with the contents
ofinw %Wf Room and the moved war.e, and become contaminated. His water umnot be discharged until
the radioactivity has been removed.

'

He financial and radiological impacts amoeisted aith foundation drain failure or impaired tank capacity.

would be samlar to tiune sulTured during the fuvacially devastating flood of 1995. This occurrence forced
AhtS to implemos an supensiw water treatment and acwer remediation program that coat in exceu of $1 M3

'

It also &ained the corporseion cd'almost all ofits cash reserves. endering it unabic to bear the cost of another
water clean up project if such an event should be required.

'

The 1995 basement flood also raised questions in regard to the structural imegrity of the building. In2

subsequent inspections by the USNRC and a registered Professional Engineer working under contract to
AMS, it was determined that this event caused no apparent damage to the building or its ability to contain
its imescry of beenmed radioactive matenah. However, there is no guarantec that a future flood event will

' have a similar outcome. Bus it is imperatise that AMS receive USNRC authorintion to freely discharge
the water from the foundation dramage system, without lengthy and costly hold up sampling steps, so that

'

|

!

,

' An of tiie Inte of Om letter. the tresel water t'mm the 1W protect contmues to be conxlin the %N watehouse in |
'

| collapoble story tab

2

\
.
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a penanent (functional) drainage system can be installed. Ostly then will the potential for water meursson
into the basement he minimized?' ~

;

(

Maguintory Actine to Date j
' On h! arch 1,1995, AhlS submitted an appliu.stion to anenJ USNRC License No. 34-19089-01 to permit I
wmu inaamst and sewer r===Ammi to piocced at the London Road facility! Included in that application !

, was a propomt methodology for evaluating contananant levels in the ground surface water after the w ork
was complete so that water could be freely discharged. In response, Amendment No. 32 to the license was
inued. Howescr. re i.onnection of the nemodiated foundation drainage specm to a new manhoic and
installation of a methodology for evaluating contaminant levels were specifically excluded.

On h1 arch 20,1995, ANIS requested another -:- =' ..t to 1.iceme No. 419089 wherein re connection |
of the remediated foundation drainage symem to a new manhole. installation of a sampling desice, and i

auduzirnm to discharge through the new lateral ground' surface water that meets the release criteria were '

gecifically requested. In a Junc I4,1995 communication, the USNRC solicited additional information in
. regard to AhtS's rcqucst AAts provided that information on June 16.1996, and on Jime 21,1996, the I|
. USNRC responded an follows- !

.

. . we hm nn:sived yow June 16,1995 responw to our June 14,1995 deficiency letter and !
"

will make every effort to resicw )our re pome in an expcdatious manner. We will notify |

you if wc have additional questiom. Again. picanc note that we hase only approved the
installation of a new manhole and lateral and its re-connection to the existing undur drain
syman._ We will need to evaluate all of the other issues regarding cobalt-60 contamination .

within the exiging underdrain system and soils both under the building and in the vicinity }
of the underdrain system prior to diacharge of collected water." l

On Jtase 27,1995. AhfS received.wi=~d No. 37 to the referenced license, wherein the water discharge
issue wm again excluded. However, in the transmittal icster, the USNRC stated the following in regard to
how effective the scwcr rencdiation might bc:

" Note that we are still in the process of resicwing infonnation you submitted relative to
installation of a sampling dinice on the new lateral connection (reference item 2 of your
3'2295 letter, amilctter dated Juno 16,1995). Also regarding your June 16 letter, we arc
rcsiewing item !! C. which skx.ribes your progmed soil sampling program to evaluate the
radiological conditions of the soit under the building and in the vicinity of the under drain
uptam. We anscipme that we willhm additional questiom on fxth of these imacs and will
forward them to you as soon as possible "

.

*

h

|

' Ahts recoprum that it is berred, by court order, foru tieely teleenag the groum!suife wer collected frotu the
underdnial system Evevel. USTRC authonutwn to free release the water is a neceway put of a pemi.uietit legal

<

solution

'

) *lhe March 1,14% amendment application was supplemented in a March 3, IW conomatuwu

1

\
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On July 17,1995, , BIS received Amendment No 38 to the referenced license. Again, the water discharge
inue was excluded. However, the following statcruent in regard to the effectiveness iune and subsequent
free-reisase of w ater was in the transmittal lctter:

" Note that we are still in the process of rvshwing Item II. in your June 16.1995 letter,
regardag your propoecd soil sampling program. and the grouting remediation project. We
anticipate that we will have additional questions on thew inues and will foru ard them to
you as soon as ponsibic".

As of the date of thin k: ster, no additional regulatory action on our requests to freely discharge ground surface
water from the remediated foundation drainage Sptem has been taken.

E#ectiveness of time Sewer fieniediatian
In its Juss: 27.1995 and July 17.1995 communications, the USNRC expressed concern over the eticctiveness
of the sewer n:mudution project, and implied that this was the tenson for delayed action on issuing a license
provision to discharge water from the foundation drainage system. .ufS maintains that the scwcr
rencdiation projcet was completely effective in removing or isolating all residual radioactisity outside of
the I nnansi Road building, and that the only residual contamination remaining outside of the building after
the simediation(e g , that in the abandoned footer thain in the immediate vicinity of the Sourec Garden and
the abedoned lateral enn-tion betwoon the old manfwle and the London Road interceptor) is hydraulically
isolated from ground surface water paths to the foundation drainage s>Wem. 615 also maintains that the
soils ipon which the lendon Roud huikling wm wnstructed has e the same radiological character now a6 they
did before the 1995 iked and thus cannot contribute to future contaminant migration The following are the
tcmeons why thew positiom are justified:

(1) 11moughout the period of time that the banement of the I.ondon Road facility was flooded due
to the regional sewer district's intentional blocking of all discharge pattu. .utS maintained a
minunal presure ddicrcatial between the inside and outside water levels in order to minimire uplift
on the door slab ami cleunde the posibility of" hack flow" of contammated w atcr to areas outside
of the building Ah1S's pumping cfrorts clearly provided the neccuary les cl of pressure control.'
This w m evidenced in USSRC Inspection Report No. 0.to.16055.95006(DNMS) wherein it w as
stated that, with the exception of one location on the second floor of the building. "the reinforced
concrete core structurc of the 1958 building that fonus the hot cell, the WIIUT room. the original
radiography room, the source garden and the front and back basemcats was found to be in good
en-EnJ'.1 urthermarv, the inspector found "no additional signa of disticas" on the basement slab,
and concluded that "there wan mmhnen able significant impact on the structural integrity of the 1958
building as a result of the bancment Gooding crent" This finding was confirmed durmg an
i-P cvaluation perfonned by a registered Profemional Engineer under contract to .u!S?
'lhe the tructment evidac supports our position that premure gradients sufficient tojeopardize the
integnty of the slab did not occur.

* Docwnunt,itui to support tha poutui is available for T.'SNRC renew.

' % June 7. t006 letter from R \teschter (AMS) to Mr GeoPrey C Wrigdit it *$NRt'', kepm fly.

1

\
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(2) . During the 1995 newer remediation project, AMS 'condirmed, through measurements and {
sampling. that the shale layer upon which the building is huilt and which formed the banc of the

|
cddingfoedation drainage s' stem did not contain detectable radioactivity, in fact, no detectabley ;

L activity was identified during the remediation odwr than that in the existing drain tile and the fill !
mdirial uptsi whii.h tim drain ble russal The the radiological data acquired durmg the remediathm |
project support our position that the radiological conditions of the moil under the bn-ment and tiw

|
WillJTruum av siguivalent to their prc. flood conditions (e g , when core namples taken through the _

3

banement in prior to the flood exhibited radiologically-benign conditionn) !
t

. - - t

(3) in an April 12,1996 communication to htr. John Aladura (l'SSRC. Region III), .BlS attached ;

a Regnessed Hydmpsologut's report wherein he concluded that the new foundation drainage system i
is hydraulically ennnected to the soils under the basenwns floor. In other wora, if contamination
migrated from the basement to these noils, it would appear in the water that is pumped out of the i
system, t

(4) Betwooi the 1995 completion date of the scwcr remediation project and the date of this letter,
our 140,000 gallons of water have been pumped from the foundation drainage n>*m confirmed I

to be " clean" through laboratory analyses, and dischargcd.' This is harther proof that no mobile f
contamination is under the basement or in the new drainage system. !

i
i

The findmus of the t'SNRC bupaction Report, the hydraulic conswetion between the soils under the building i
and the foundatson dranspe system, and the fact that the wstor being pumped from the Ibundation drains has j
been and continucs to bc radiologically benign. provide an abundance of midence to support our position i
that the new foundation drainage system is completely isolated from any sources of radioactivity,

.

Ranis for Modifying the 1995 Discharge Precedure
in AN1S's March 1,1995 and.Wuch 20,1995 heense amendment requests to discharge ground' surface w ater,
it was anticipated that an immodiate outcome of the sewer remediation project would he re connection of
the sanstery and storm newcru from the London Road facility to the NEORSD's interceptor. 'thereforc, in
those applications .utS proponcd a monitoring methodology designed to accomplish two purposes:

Am/imemg that water that entered the neuer syntom was free of radioactivity;.

Demonstrating that the remediation efforts were. in fact, cfTcctive.*

h== the weerin the r===& seal undartain synsm was intended to flow bs gravit) into tlw Lomkm Road
interceptor, the proposed monitoring methodology involved intallation of an in line flow meter and
composite sampler into a new lateral connection The intent was to collect and analpe composite samples
on a planned and perimbc basis until such time as all partics were confident of the effectiveness of the sewer
remediation c&rt.

* Colmit-00 wm sientified m two .*m)Satlon batch tar.ks a:Nt one 2M9.1 p.allon trac tank Mmever. the notuce of the
cunimmmebon was the tanks themnehes, wluch were taed a process tanh for the w ates troamwn" prc9ect. The resulmi

-

"Co that remained 62 the batch t.sh wlmi they we e fast falled wth wates frurn the remediated uudends.uu qwcm was
rernoved by filtrution "inmphy of Sutsequent batches of water beht m thew tanb has beca neptive far the twelcoce of
'Co itemoihat action for the thsc tank is del.n est perutrns rewtutson of a non.tn6clotr. cal in uc

I

I
5

,
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'!

.
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L~nbetunnsh, she to the on going litigation between AMS and the rogional sewer district. rc<onnection of
"

the building foundation drainage system to the London Road interecptor is not likely in flee foreseeable
fatwe. Thurefore, an alternative methodology for mucting the intent of the Mar:h I and March 20,1995

.,

. appliedians (e.g.. one that does not scquire a graity-fed disaarge path) is necennary
|;

.

.

,

- th: water that enten the foundation drainage sptem is acither effluent from the London Road facihty per'-
10 CFR 20.1302(bX2Xi), nor is it disi.harged licenzd materials into the sanitary newer sptem per 10 CFR }

,

4

~ 20.2003(a). It is singdy grcundwasar ad storm water that collects within the "hathtub" of shale surrounding i
the building. Since this grounduater and storm water does not come in contact with any sources of "Co.

'

| continuous exmitoring of the radionuclide content of this water as required in 10 CFR 20.1302(a) is not ;

neccessy, j

: - On the other hand,10 CFR 20.1501 and license condition 233 of License No. 34 19089-01 require AMs
''

to conduct a surveillance program in order to estimate doses to the public and to document that migration ?

,

; ot's=6we mdwials from known locations does not occur. USNRC Regulatory Guide Reg Guide 2.37, 1

J "ALARA leth for Fffluents frun hidenals Facihties" indicates that Regulatory Guide 4.14, " Radiological '

I!!!1oent and Environmental Monitoring at l'ranium Mills"is a usefbl source of guidance for materials !
-

liconeccain this regard. ),

i

Regulatory Guide 4.14 recommench that samples of water from "any surface water crossing the site boundar) |
and offsite streams or rivers that may be subject to drainage from potentially contaminated areas or from a-

tailings impoundment failure" he collected at least monthly." Punuant to this guidance, AMS intends to
; impicment an even niore aggressive sampling progrant for the surface water that enters the foundation

drainage spaans in order to document that migration of radioactivity from potentially contaminated areas has

L not occurred. The following section describen the pngmacd namplinE PraBram.
!

Deses4pelen of the Ground /Serface Water Senspling Peggrasm<

Once L'5NRC ad legal authority to frech discharge the storm' ground u ater that collects in the foundation

| drainup system of the 1,andon Road building has been received AMS will opera c a temporary automatic
pumping system to reasove water that accummlates in the new manhole. This w ater will be dischargcd to a
stunn uswer catch basin on the west side of the building's uest parkmg lot. AMS will then puniue the legal,

C authority to re-institute a permanent (gravity. fed) diacharge syvsm.

Cosmistml with the Reg. lator y Guide 4.14 guidance, a one-liter urnple of water will be collected from the
.,

==nhale once par week and analysed pursuant to Radiation Safety Procedun: No. RSP4)l t, " Operation of |
[ the Casens Speutr==an", and RSP4)19," Assessment of Radioactivity in %~ater Samplen"* All results will
! be documented asul maintamed as described in RSP-003," Radiation Protection Records".

1

Regulascry Guide 4,14 recommends that the lower limits of detectiest for the sample analpis he 10*. of the i
4

| appropriate concentration limit listed in Table 11 of Appendit H to 10 CFR 20 (c.g.,300 pCi per liter for !

!

' W Ncplatory Gunde el.o Amin that "u}vtational nasupla shouhl be milsted upamam sei dowristnam of the area of )
,

poesswal mouence", and that *eny tantal releases (such an orface neepose) that are not part ofmama! operussa minild j
4

'

tw senvled' '

,

; * An reenmmervlad in Rupdat<wy Gwle 414, if the muidmte in dry on a wheduled samphty. collection date, that sami ed
will tw colketed anmedstcly sikt water stane to flow -

6
|

*

!

%t:
'
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"Co) However, the following release criteria that are specific to .B15 (see RSP-019) and which demand !

a more stringent performance standard, arc applicabic. j

Water that containn greater than 100 pCi per liter of"Co in any form (c.g., " soluble'' ore

'irmoluble"), as dstermined from the saarpimg and anal) sis etrurt, ahall not he dacharged.
;
.

Water than cordains no detestable "Co actisity by direct courding (e g., analytical rewits |.

that are below a nonnnal detection limit of 70 pCi por liter) may be discharged. j

Water that exhibits hath of the following may be discharged: ;e

I.cnn than 100 pCi per litar of *Co b diraut counting and3
i
t

No detectable "Co activity (e.g.. analytical results that are below a nominal j
dctcction limit of 13 pCi pcr liter) on a 0.45 micrometcr filter after filtration.

Since AhlS would consider any detectable "Co in samples collected from tne manhole to be an " unusual
release". such an occurrence would trigger re-inatatement of" tanking" procedures (c.F.. the water will be ,

pumped to hold-up tanks sarupled, and confirmed to mest the rclease criteria prior to discharsc) until tlw ;
cause has been identified and corrective action instituted ,

i

7

\
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UNITED STATES,j ,y
.

.

!^ f. } NUCLEAR REGULATORY COMMISSION
'

#, ! W ASHINGTON. O C, 2055W1
.

% / Egust 16. 1996 .

MEMORANDUM T0: -John R. Madera. Chief
Nuclear Materials Safety and Safeguards Branch -

Region III (-(w '~,

FROM: Donald A. Cool. Director "e
!Division of Industrial and- *

Medical Nuclear Safetyj NMSS.. }8
SUBJECT: TECHNICAL ASSISTANCE REQUEST CONCERNING ADVANCED MEDICAL-

SYSTEMS. INC.. LICENSE NO. 34-19089-01. LETTER DATED
'

APRIL 12. 1996

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 III to AMS indicated that AMS had not demonstrated
that the soil under the building was free of contamination. and that AMS' i

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 hydrologist'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 agree with the Region that the
hydrologist's report be accepted. It is unlikely that there is significant ,

contamination of the soil beneath the floor of the basement or WHUT room based ,

on:
1) the hydraulic gradient during the flooding of the basement from the

soils 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 i

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 I

J (301) 415-7833-,

,.

t
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For contamination to leach or leak from the basement. It would have to beTherefore the contamination. If released. would likelysomewhat soluble.
,

show up in 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 is unlikely given the information at hand.
The cost of remediation of small areas of soil contamination. if they exist.
could easily be covered if a contingency is applied to the cost estimate of

If further information comes to light at a laterdecomissioning of the site.
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 in Chapter 14 that
SAFSTOR for some materials facilities would be an advantage if the materials
are relatively short-lived and would decay to levels permitting 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 seriod of a few days -

'

T1e deferment ofto a few months. and not a period of decades of years.
decomissioning through SAFSTOR is only applicable to power reactors.

With regards to the adequacy of decommissioning cost estimates for the London
r

Road facility, the 53.3M may not be realistic in reflecting the total cost.
1)We are concerned because the cost estimate does not address the following: <

disposal of the 2.200 kilograms of depleted uranium inventory: 2) removal and
disposal of the 11.700 curies of bulk cobalt-60 metal and the 49.000 curies of

|cobalt-60 sealed sources: 3) the remote decontamination techniques for the Hot
i

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 j

factors associated with the decommissioning (when remote techniques are used.
'

significant amounts of time are lost due to the high exposure areas access in i

and out of these areas. and maintenance of equipment; and 5) the disposal
charges for curie content or special handling 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, it is recommended that we require AMS to conduct a
' detailed characterization of the existing buildings, and develop a cost |

-

>
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:

estimate that-addresses the decontamination methods.
This is especially

important.since AMS was recently given a license amendment that allows AMS to ,

significantly reduce their inventory.. i

AttachrentO As stated
,
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g O UNITED STATES

s j NUCLEAR REGULATORY COMMISSION
* 2 WASHINGTON, D.C. was a'*1

'+,.....
August 14, 1996

MEMORANDUM T0: John Madera. Chief
Materials Licensing Branch
Division of Nuclear Materials Safety. RIII'

,

FROM: Josephine Piccone. Acting Chie
Operations Branch
Division of Industrial and

Medical Nuclear Safety. NHSS

SUBJECT: REVIEW 0F 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 III on June 11. 1996. These procedures included RSP-018. ;

Operation of the Gama Spectrometer, and RSP-019. Assessment of Radioactivity
'

in Water Sam]les. Both procedures were dated June 11, 1996. Our major
'

concerns wit 1 the procedures are discussed 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/l for water samples and 15 pCi/l for filters are not well
developed and justified in the technical basis section of i

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 1

a detection system that is state of the art for the ap)lication |
but not necessarily extraordinarily specialized or soplisticated. ;

!We recommend that AMS expand their technical basis section to
include a detailed description of their measurement systems and |

their testing of these systems to evaluate their measurement I

capabilities.

2. 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 ,

outside analytical laboratories that AMS may use to confirm their
!results.

Contact: Sami Sherbini
(301) 415-7902

ATTACHMENT 3
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3. The )rocedures do not fully develop the bases for determining 1

whetler 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.

4. AMS has not resolved the discrepancies that appeared several times ,

between their water analyses and those performed by The Northeast i

Ohio Regional Sewer District (NE0RSD). These discrepancies appear
to have been due to differences in sampling protocols.

:

5. 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 HDA. )j

;
'

Attachment: As stated

l
'l

. l

|

1

|

|

_

I

*



, - -- ... . . -. - - .- . .- -. . . .

'

*". O O....

.

.,

ATTACHMENT

e

COMMENTS ON AMS PROCEDURES

Procedure RSP-018: Operation of the Gamma Spectrometer

I '
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." Confinn that the maxima of the Co-60 peaks occur at these

.

channel numbers?

Proce41gGHM12: A== ..mt of Radioactivity in Water
r

1. Page 3, 5.1.2: It is not clear whether the analysis is to be performed in-imuse 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 i-

*

recognized group or organization outside the organization that operates
i

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.

2. Page 3, 5.2.1: 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 i

produce representative samples. Without such data, the results will |
remain suspect because of unexplained past anomalies. l

,

>

3. Page 3,5.2.3: 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.

4. Page 4,5.4.2: 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

3-

l

|
l
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,

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 reasonably4

' long counting time, and then establish the sensitivities achievable by

j such a system.' We are confident that the MDA will be far lower than .
the proposed 70 pCi/1. Also, in the equation for MDA, if the time is to
be in seconds, the proccdure should clearly indicate that the count rate

!B, must also be in counts per second.<

:
' 'Ihe 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 i

result to the background result. Suggest removing or rewriting to more'

accurately reflect the technical meaning of the MDA. ;

1
1 '

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, ,

i 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.

!

5. Page 4, 5.5.1: This step requires that all samples less than 100 pCi/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.u
. ?
J'

Finally, information'should be added to the section that indicates that ,

proper procedures performed by trained individuals will be used to j

ensure that the sample will be drawn correctly through the filter. |
14

|
4

2

6. Page 5,5.5.3: 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?

.

'

)

|
1

,

2 4
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|

.

'
e



|*

... ,

,

I,

c )

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.

,

:

| i

i

Tehale=1 bain for Water Discharne Criteria j
'

,

J
'

l. Page 7, Second point:

1 1

This point contradicts the first point. The first point stresses the regulatory j

requirement that no insoluble Co-60 may be discharged to the sewer. The second ,

q'
point tries to estimate the amount of insoluble Co-60 that may be discharged to the i

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 in the ash because of a number of reasons, such as !

precipitation of the " soluble" cobalt c'uring waste treatment, or settling of the " soluble" !
:
! cobalt that is, in fact, not soluble but very finely dispersed insoluble material. We j

suggest re-assessment of the second point and possibly deletmg.
I

i 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 the 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 !
'

i

!
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 statistically distinguishable from background indicates |
the presence of insoluble material. Background in this case is the filter residue from !;. '

water filtered in the same manner as the sample. The water used to produce the
- background filter is water obtained locally but that is not contaminated by the
licensee's operation. ,

. . |
4. Page 9, First point: :

I
'Ihis point is at variance with the data liRC has been getting from both commercial

3
-

!
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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 '|
having been obtained using equipment capable of measuring 1-2 pCi/l using counting i,

times as low as one to two hours. How can these values be reconciled with the values r

I

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 eary to i

know the system to be used, type and size of detector, counting times, background
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
samples, and source of water to serve as the background, and the quality assurance
program for the system.

.
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1 ' UNITE 3 STATE 3 {-[p? if,, NUCLEAR REOULATORY COMMISSION j
p g 3- ~ REGION lil . )

S ] 801 WARRENVILLE ROAD. !

LISLE. ILUNOIS 60532-4351*

. .....
June 28,1996-

1

;

;

; ' . Robert Meschter~
j

Radiation Safety Officer . j
Advanced Medical Systems, Inc.

!,

1020 London Road4 i
- Cleveland, OH 44110 i

SUBJECT: ACKNOWLEDGEMENT OF CORRESPONDENCE :
; (_4 Letter f_ Dated ' June 25,1996) !

.
+

s . .

Dear Licensee:
i

'

in response to your request, we have completed the initial processing, which is an administrative review of your .

cpplication for a(n):

, _ New License 'f_ Amendment _ Renewal
_ Termination _ Auth User (Amendment not required) _ OMP Revision j

._ Other-; .

; N3 administrative deficiencies were identified during this initial rey!ew. 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.

j

lt cppears that your request is routine (see 1-3 below, as applicable) and complete.
;

j 1. New and amendment actions are normally processed within 90 days, unless we find major deficiencies, j
,

] or policy issues requiring central program office assistance.
i

'

12. Renewal actions are normally processed within 180 days, however, under timely filing (before expiration),
4 you may continase to operate under your existing license.
.

3. Termination actions are normally processed within 90 days, unless confirmatory strveys following
decontamination / decommissioning activities are involved.

A copy of your correspondence has been forwarded to our Licensing Fee and Debt Collection Branch4

(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 Materials Ucensing 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
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