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April 17, 1995

Mr. John A. Grobe, Chief INuclear Materials Inspection ;

Section II {U.S. Nuclear Regulatory Commission '

Region III |
801 Warrenville Road
Lisle, Illinois 60532-4351

Dear Mr. Grobe: 1

To follow-up on your March 31, 1995, correspondence regarding Advanced Medical
Systems, Inc. submitting the Emergency Plan to off-site response organizations
for an opportunity to comment, enclosed please find the signed, certified,
return-receipts from each organization which received a copy of the plan.

If you should have any questions, please contact me.

Sincerely,

D j?/u.n

DAVID CES R
Treasurer
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April 24, 1995

Advanced Medical Systems, Inc.
ATTN: David Cesar

Treasurer
121 North Eagle Street -

Geneva, OH 44041

Dear Mr. Cesar: ,

.This refers to the special inspection conducted by Mr. Raymant L. Glinski of
,

this office on March 28, 1995, of activities authorized by NRC Byproduct i

Material License No. 34-19089-01. The inspection was limited to a review of
the radioanalytical services provided by your vendor, Quanterra Environmental
Services, located in Earth City, MO. A copy of the inspection report is
enclosed. '

The inspection was an examination of activities conducted under your license
as they relate to radiation safety and to compliance with the Commission's
rules and regulations and with the conditions of your license. Specifically,
the inspector's activities included reviewing the following: (1) sample
receipt, (2) sample preparation, (3) radioanalytical procedures, (4) quality
control measures for the counting instruments, (5) internal quality assurance

(. practices, (6) participation in external cross-check programs, (7) data
review, and (8) organizational structure.

No violations of NRC requirements were identified during the course of this
,

inspection.

In accordance with 10 CFR 2.790 of the Commission's regulations, a copy of
this letter and the enclosure will be placed in the NRC Public Document Room.

We will gladly' discuss any questions you have concerning this inspection.

, Sincerely, !
.

Original Signed By

James L. Caldwell, Deputy Director
Division of Radiation Safety and Safeguards

Docket No.: 030-16055 -

License No.: 34-19089-01

Enclosure: As stated \
DOCUMENT NAME: G:\INSPRPTS\MTLS\030\03016055.953

'

we a copy of this document,indcate in the bes: "C"a Copy without attachment / enclosure *E' = Copy with attachment / enclosure *N* = No copy

%rflCE RIII
. R. RIII E RIII

_ |C Rylf / , ,

NAME MWEBER. c, M 4- WSLAWINSKI w Ai MADERA M i h. JRALSkt
04/ /W9$ 047f/95DATE 04/ / 7 /95t' 04// 7 /95 -

0FFICIAL RECORD COPY

YOYS % LQO-
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' Advanced Medical System, Inc. -2-
,

: DJstribution >

Robert Meschter
Radiation Safety Officer

.

Advanced Medical Systems, Inc.'
<

121 N. Eagle Street*

Geneva, OH 44041

Michael R. White, Mayor-
City of Cleveland

,

: 601 Lakeside Avenue
L Cleveland, OH 44114 '

,
,

Lisa Mehringer .
'

i City of Cleveland Law Department
; 601 Lakeside Avenue, Room 106

j

Cleveland, OH 44114 ,

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

_ l
Cleveland, OH 44115

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

Robert E. Owen, Administrator
Radiological Health Program

,

Department of Health
246 North High Street, 3rd Floor ;

P.O. Box 118 .

Columbus, OH 43266
,

Michael Kalstrom, Secretary
County of Cuyahoga
Cuyahoga Emergency Management

Assistance Center-
1255 Euclid Avenue, Room.102
Cleveland, OH 44115-1807

Marian Zobler
U.S. Nuclear Regulatory Commission
Rockville, MO

hr&1
Cathy Haney, NMSS
PUBLIC IE07
AMS File

E-mail:-
Bruce Berson (BAB1) Jack Grobe (JXD1) Gary Shear (GLS)
Bill Brach (EWB) Cathy Haney (CXH) Wayne Slawinski (WJS2)i

Jim Caldwell (JLCl) Tim Johnson (TCJ) Mike Stein (MHS)
Fred Combs (FCC) John Madera (JRM4) Mike Weber (MFWI)
Donald Cool (DAC) Kevin Null (KGN) Marian Zobler (MLZ)
Steve Crockett-(SFC) Cindy Pederson (CDP 1) Bernie Bordenick (BMB)
Joe DeCicco (JXD1) Josie Piccone (JMP1)
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U.S. NUCLEAR REGULAIORY COMMISSION

REGION III

Report No. 030-16055/95004(DRSS)

Docket No. 030-16055

License No. 34-19089-01

Licensee: Advanced Medical Systems, Inc. (AMS)
1020 London Road
Cleveland, OH 44110

Facility Inspected: Quanterra Environmental Services, Inc.
13715 Rider Trail North
Earth City, MO 63045

InspectYdnConducted: March 28, 1995

M Nn f s tInspector: /A)% 4
'

Radiation'/Glinski
Rafmalft 1/ Date

Specialist

bWA- Y[/,[5fReviewed by: *

Wayne Mawffski Dati
S Radiation Specialist

Approved by: !W
Jarrps'L. Caldwell, Deputy Director Date
Div ision of Radiation Safety

and Safeguards

Inspection Summary

Inspection on March 28. 1995 (Report No. 030-16055/95004(DRSS))
Areas Inspected: This was an announced, limited scope inspection to evaluate
the licensee's vendor for radioanalytical services. The specific areas
examined included the following: sample receipt, sample preparation,
radioanalytical procedures, quality control measures for the counting
instrumeats, internal quality assurance practices, participation in external
cross-check programs, data review,..and organizational structure.-

Results: The inspector did not identify any concerns in the areas examined.
All laboratory practices and analytical procedures were found to be adequate. J

(

3592EEEEN . _



..__..m . _ _ _ . _ ~ . _ _ _ _ . _ ._ _ .. _ _ __ _ . _ _ _ _ . _ _ _ . . _ . _ _ . . ___

d

. . .

|
'

| . DETAILS

<

l. Persons Contacted
,

,

* Allen Field, Project Manager |
* Margaret Winter, Quality Control Manager
* Donald Dihel, Radiochemistry Group Leader
# Larry Taake, Laboratory Director
* Joseph Koch, Health and Safety Coordinator
# Robert White, Project Manager .

,

* Denotes individuals present during the entrance meeting, inspection,
and exit meeting.

# Denotes individuals present at the entrance meeting.

2. Purpose of Inspection

The purpose of this inspection was to evaluate the radioanalytical and
quality control practices of Quanterra Environmental Services, Inc.
(Quanterra). Quanterra has been contracted by Advanced Medical Systems,
Inc. (AMS) to provide radiological analyses for samples of processed ;

water. The radiological services consist of filtration studies to ;

determine cobalt-60 (Co-60) solubility and gamma spectrometry analyses ;

for Co-60 concentration in the samples. AMS has another vendor under
,( contract, Diversified Technology Services, to process the wastewater

,

containing cobalt-60. |

|

3. S aale Receint. Preparation and Storace !

Samples 'are received from the clients at the Quanterra laboratory
loading dock. The samples are surveyed with a GM detector as a
screening procedure, as Quanterra only analyzes samples with low levels
of radionuclides. The received samples are compared to the Chain-of-
Custody document (See Attachment A, Page 1) that accompanies the samples
and the samples are then logged into the laboratory. Each sample is
given a characteristic laboratory number. Upon receipt, the laboratory
staff also examine the condition of the samples and a " Condition Upon
Receipt Variance Report" is completed and filed (See Attachment A,
Page 2).

The samples are then taken to the sample preparation laboratory located |
in a controlled area. This room is equipped with drying ovens, soil i

grinders, a ball mill, and fumehoods'. Sample preservation, such as
acidification, is also conducted in the room.

The laboratory has several walk-in cold rooms located at the loading
dock area for sample storage.

,

2
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4. Description of the Countina Instruments and Quality Control-

The gamma spectrometry, alpha spectrometry, liquid scintillation, and
i low background gas-flow proportional counters are located in one
i Counting Room, which is equipped with independent electrical circuitry.
1 The gamma spectrometry detectors are calibrated for efficiency on an
: annual basis. NIST-traceable radionuclide standards are procured from
i commercial suppliers in liquid form. These calibration standard
'

. solutions are weighed on an analytical balance and diluted to the
} appropriate concentrations (See Attachment 8, Pages 7-12).
.

i The individual detector systems undergo a daily Quality Control (QC)
; count. The results of the QC counts are logged into a QC software
j system that plots the data on a control chart and flags any non- !

j compliance. The QC chart plots are available to the Radiochemistry
Group Leader via laboratory computer interface. A QC count within 24

sigma of the known value indicates that the system is functioning
properly. Any detector in non-compliance, by having two consecutive ;1

counts outside 2 sigma, is tagged and taken out of service. The l

detector is then sent to the manufacturer for repair. The inspector _ '.

i observed a bank of alpha spectrometry detectors that were tagged as out >

of service. These detectors had been recently acquired and had not yet
.J

.

been calibrated.,

,.

j 5. Quality Assurance Practices
;

![ A com>lete Quality Assurance (QA) package is assembled and included with |

,

each >atch of results for client samples. This package contains3

! calibration data for efficiency, energy, and resolution (Full Width Half )
! Max - FWHM). Information on the calibration standards and verification j
i of the calibrations is also included (See Attachment B). The package |

| also presents the results of all blanks, spikes and duplicates that were |
; analyzed as QA samples for that specific batch of samples. On average,
; the QA analyses comprise 10% of the total number of analyses.
1

! The laboratory participates in the Intercomparison/ Performance
j Evaluation Study programs sponsored by the Environmental Protection

Agency (EPA) and the Department of Energy Environmental Measurements
Laboratory (EML). The inspector examined the results from the previous
two EML analyses, and the results were adequate. The inspector also
examined the results for EPA Intercomparison analyses from October 1991
to November 1994. Most of the results were adequate. However, the
results from the June 1994 Gamma in Water analysis were determined to be
an outlier, and were therefore unacceptable (See Attachment C, Page 1).

In accordance with the Quanterra QA practices, a " Laboratory
,

Nonconformance Memo" was generated which described the item of i

nonconformance. A review board then determined the root cause for the
problem and corrective action to prevent recurrence (See Attachment D).
The review board determined that the unacceptable data resulted from a
dilution error. Dilution is infrequently used in procedures for

y radiological analyses, therefore this error does not indicate. an
,

inability to analyze water samples for Co-60 concentration.i !

3
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4 6. Data Review-

The initial technical review of the' data is conducted'by the analyst
upon completion of the analysis. The analyst uses a checklist (See l
Attachment E) to review the calibration, sample analysis, QC analyses, ,

and other aspects of the overall analysis. A second technical review is |
conducted by an individual designated as a technical reviewer. A third
review which emphasizes the client's requirements for the analysis, such
as the Minimus Detectable Activity and appropriate reporting units, is.
conducted by the specific project manager for that batch of samples.

*

7. Oraanizational Structure

The organizational structure of the vendor l'aboratory is presented in
Attachment F. The facility has a Health and Safety Coordinator and a
Director of Total Quality that operate independently.

8. Conclusion

The inspector did not identify any areas of concern or weakness. The
areas examined were determined to be adequate.

Attachments: A. Analysis Request and Chain of Custody Record
B. Germanium Detector Calibration Data
C. 1991-1994 Radiological Intercomparison Study Results
D. Laboratory Nonconformance Memo

( E. Radiochemistry
F. Quanterra, Inc. St. Louis Laboratory Organization Chart

,

.

4
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[ .TE: l -J # 6 Work Order No.:-

. .ME: URU - Condition Upon Receipt Variance Report

BY:fM - St. Louis Laboratory"*

S ~AUW OII0flient: Date:

Troject Nc: Initiated by:

Analysis Requested: Refer to RFA/COC RFA/COC Numbers: /d.rM f- 73 M

Client Sample Numbers Affected: Fatire Lorin

Condition / Variance (Check all that apply): Circle Number to Denote that hem was Evaluated. 'NA* = *Not Applicable *.
---- , , _ ,

1. NA Not enough sample received for proper analysis. O Custody tape disturbed / broken / missing.

Reacived approximately: 9. NA Sample splits p-ic.v.ed by lab.
e

| 2. O Sample received broken / leaking. 10. NA Volatile sample received with approximately

3. O Sample received without proper preservative. mm8~ %
,

CB.E6oler temperature not within 4'C i 2 C 11. O Sample ID on container does not match sample ID'

Record temperature: [ Y 'c. on paperwork. Explain:

O pH

O de ,

O Sampie -cod in improper oo ainer. O An .=oie,s on ai, bin na rece-d wah .hipment.y
6O Sample received without proper paperwork. Explain: 13. O other (explain below):

Shiocine containers nu rad surveyed.*

OU73377 M[O Paperwork received without sample.

O No sample ID on sample container.

1

06 T C. e -
*

Correctin Action:

O Client's Name: Informed verbally on: By:

O Client's Name: Informed in writing on: By:

O Sample (s) processed *as is* Comments:

O Sample (s) on hold until: If released, notify:

&A AI a
'

i' M Date:-! Centrol Supervisor Review: for desienste) a
_

Date:- Project Management Rr; view:

A TTACHMENT A^

sicNED OR!cINAL MUST BE RETAINED IN TIIE PROJECT FILE / *;

?, . Y ,i page$ot[esges
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! " . Efficiency Calibration Report (continued)
Page : 2Scmple ID : Acquisition date : 28-SEP-1994 16:06:18!" Energy Measured Efficiency Computed Diff/; Nbr (kev) Efficiency Error Efficiency / Error % Diff

( 2 59.54 3.57E-02 7.63E-04 3.70E-02 -1.71 -3.66! 3 88.03 3.99E-02 1.46E-03 4.00E-02 -0.09 -0.324 122.06 3.86E-02 7.76E-04 3.76E-02 1.29 2.59
>

5 165.85 3.28E-02 6.39E-04 3.26E-02 0.34 0.65; 6 279.19 2.23E-02 5.19E-04 2.24E-02 -0.09 -0.20
'

7 391.69 1.60E-02 7.27E-04 1.66E-02 -0.76 -3.458- 513.98 1.24E-02 2.57E-04 1.28E-02 -1.53 -3.174 9 661.65 1.03E-02 2.23E-04 1.01E-02 0.86 1.87i 10 898.02 7.48E-03 2.19E-04 7.55E-03 -0.34 -1.011 11 1173.22 5.96E-03 4.91E-05 5.94E-03 0.41 0.3412 1332.49 5.33E-03 4.43E-05 5.33E-03 0.02 0.02! .13 1836.01 4.06E-03 1.20E-04 4.14E-03 -0.68 -2.00

'
Approved by:

- Approval Date: fo, / f / #

.

.
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Spoc: i : $1*DIA2: [GANNA. SCUSR. ARCHIVE] CAL 4_MARNiL 4_51. CN F; i -

Calib unto: 2 8-SEP-1'9 9 4 .18 : 53 *

Deteetor : GE4 Geometry : MARN1L4
Fit type : 4 Deg. Empirical
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*
$ 1$DI A2 : (GAMMA . SCUSR . CER] MARN' L . CER; l -.

30-SEP-1994 14:37

Title : MARN1L
intity : 1- Assay date : 1-AUG-1994 12:00:00.

*

Nuclide Half Energy
Name Life (kev) Rate % Err % Abn CAL /INIT?
I-129 1.57E+07Y 39.6 278. 2.20 7.5 No
AM-241 432.00Y 59.5 346. 2.10 35.9 Yes
CD-109 464.00D 88.0 195. 3.60 3.7 No
CO-57 271.00D 122.1 178. 1.80 85.5 No
CE-139 138.00D 165.9 209. 1.70 80.3 No
HG-203 46.60D 279.2 608, 2.20 77.3 No
SN-113 115.00D 391.7 639. 4.50 64.9 No
SR-85 64.80D 514.0 1196. 2.00 99.3 No
CS-137 30.20Y 661.7 761. 2.'10 85.1 Yes
Y-88 107.00D 898.0 1891. 2.90 93.4 No
CO-60 5.27Y 1173.2 1036. 0.60 100.0 No
CO-60 5.27Y 1332.5 1036. 0.60 100.0 Yes
Y-88 107.00D 1836.0 2005. 2.90 99.4 No

,

f

<

I
'
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|
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|

|
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|
| |
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CERTIFICATE @F !
-

.

' -

.

GAMMA STANDARD SOLUTION
Radionuclide:[- T -IN Half life: (t.T 7 d 0.od A /o MS7

( Customer: MCTA T11 Aca rAK P.O. No.: _ _ 219/0'

Solution No.: 3W- fI- I _ Catalog No.: 7/29- /
_.

Description of Standard Solution,

i a. Mass of solution: S. Coo 73 se
b. Chemical form: %T im c.t a how -

'

c. Carrier content: Nawr Ahase
d. Solution dens.ity: / M 9e s= /m /

-

Radioimpurities< r

I
. Noor herre rsb

s ,

,

Radioactive Daughters;

) Alwr *

,

i

Radionuclide Concentration f: a.The concentration was AwdA / E h e ,.Aeo9 c
j b. Reference Date: ' 1Y Ar. 1;igeS A ' -

; Method of Calibration
Weight allquots of the solutlan were assayed by gamma spectrometry, in.i

' tegrating under the
: branching ratio (s) used was/were Mov peak (s). The i

i gammarays per decay.
!Uncertainty of Measurement
!

|( a. Systematic uncertainty in instrument calibration: 2 1.2 %
'

j b. Random uncertainty '
i.

'

1. In assay: 2 M.# % I
2. In weighing (s): * % i

'

! c. Total Uncertainty: 2 M.o % at the 99% confidence level. ! |!

N8S Traceability I l

This calibration is implicitly traceable to the National Bureau of Standards.
| Notes

1. Nuclear data were taken from " Table of isotopes", Seventh Edition, edited by
i C. Michael Lederer et al.
: 2. IPL participates in an NBS measurement assurance program to establish and

maintain implicit traceability for a number of nuclides, based on the blind assay;

j
(and later NBS certification) of Standard Reference Materials. (As in NRC~

Regulatory Guide 4.15)

i
'~

= - - ==
Quality Cimtro[,

j ISOTOPE PRODUCTS LABORATORIES
| 1800 No. Keystone St., Burbank, California 91504
| (818) 843 7000
',< ,

!

:( :
i l

ATTACHMENTB
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Desenation Product code: OCY.49
1

', Solutton numtur R4/215/40

This mened radionuclide gamma <ay reference standaro consists of a solution in 4M hcl of the ten vad onhtted betow. uchdes.
,

P

1 Meesurement Reference time
| and Accuracy 1200 GMT on 1 August 1994
i

Mass of solutioni 5.3096t
- grams

Cens<ty: 1.073 g/mi at 20*C
Parent Gamma ra Gamme ays Random Systematic Overall{

''*9Y (ke b per seco<ndradionuclide
{ uncertainty uncertainty uncertainty
i oer gram
i of solution
1

; Americiur, 241 59.54 1099 : 0.2 % : 1.9 % : 2.1 %
Cadmium 109 88.03 619 2 0.3 % 3. 3 % * 3.6 %! Cobalt 57 1221 564 1 0.2 % 1. 6 % 2 1.8 %

!

!
Cersum 139 165.9 664 2 0.3 % e 1. 4 % 1. 7 %

i

i Mercury 203 279.2 1929 * 0.2 % 2.0 % t 2. 2 %!
Tin.t l 3 391.7 20.M s 0.1 % ! 4.4 % 2 4.5 %i

i

Strontium 35 514.0 379') t 0. 3 % : 1. 7 % 2 2.0 %| Caesium 137 661.7 2434 2 0. 2 % 1.9 % 2.1 %
Yttnum48 898.0 59h 0.4's : 2.5 % 's 2.9 %'

Co64tt-60 1173 3285 2 0.2 % : 0.4 % : 0. 6 %l
Cobalt-60 1333 3287 : 0.2 % 0. 4 % 0. 6 %

i

j Yttnum48 1838 6358 : 0.4 % : 2. 5 % * 2.9 %i
!
: Purity

At tfie reference tirne the solution afoo contained the following impurities:
*

Chlorine-36 less than 3 becquerels (0.1 nanocuries) per gram.;

j Iren-55 equal.to 4.8 becquerels (0.13 nanocuries), A per gram.
I
i -

!

i

{ Remarks Further
eduding composition of the solution, methods of measurement. de ay scheme assumptions

j
finitions of uncertainties, are given in the data sheet accompanysng this certificate.

; is p-
meets the quality assurance requirements of NRC Regulatory Guide 4.15 for achieving exohc t, PelST tra ility as defined in NCRP5811985).

Aporosed k
j Segnator y

} .,

! U-.
-

;
%

<

$

j B D D Singleton Page 1 of 1 memhm
j %s e+* tcate s um o accorcance vetn tne conot.cos of accreotaton grantec oy 'ne NatceaAleasse<*ea Ac: t: r :- 4 :+ ; **

"as assessed 'ne *faSw ev cacac*fy of the acoratory ano ts *raceaDarr to 'ecogr*'seo "a' ora stanca'Os Vc *: "t .* 1r

-.asse ear ea sea at f coresoonome.to ai stanoares aoo,ator, c:evyt, cre s we. :- . + 5 < -a
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Activity of Radioactive Calibraton Standard

Solution #R4/215/40-1

One Liter Marinelli Beaker

Standard Total Branching Total
isotone v/nac * a y/sec Batic dom /mi Becquerals pCl/ liter

1129 N/A 278 0.0752 221.9 3698 99955

Am 241 1099 340 0.359 57.9 905 26086

Cd 109 619 195 0.0372 314.8 5246 141790

Co-57 564 178 0.8551 12.5 208 5620

Co-139 664 209 0.8035 15.6 261 7042

Hg 203 1929 608 0.773 47.2 787 21264

- Sn 113 2028 639 0.649 59.1 985 26627

St-85 3793 1196 0.9927 72.3 1205 32558

Cs137 2414 761 0.8512 53.6 894 24166

Y 88 5999 1891 0.934 121.5 2025 54731

Co 60 3285 1036 1.0 62.1 1036 27992

Co-60 3287 1036 1.0 62.2 1036 28009

Y 88 6358 2005 0.994 121.0 2017 54504

Calibrated on:
01 AUG-94 at 12:0o GMT

.

}
~
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.

VMS' Gamma Spectro: copy Rcport ganarated 30-SEP-1994 13:10:34-
.

Configuration: $1SDIA2:[ GAMMA.SCUSR. ARCHIVE] CAL _GE4_MARN1L4_51.CNF;1*
.

Quanterra Environmental Services -- St. Louis Laboratory

---- Sample Intormation ----

Project Number : Calibration
Sample ID : R4/215/40-1
Batch Number : O

Sample Quantity : 1.00000E+00 Liter
Sample Type : Liquid
Sample Analyst : DEFAULT

---- Sample Decay / Count Information ----

Stmplo Date : 1-AUG-1994 12:00:00. Elapsed. live time: 0 02:00:00.00
Acquicition date : 28-SEP-1994 16:06:18 Elapsed recl time: 0 02:01:30.70
Deccy time : 58 04:06:18.90 % dead time : 1.2%

Detector Parameters --------

- Mctor name : GE4 Counting geometry: MARN1L4j
't. rgy cal. time : 28-SEP-1994 18:53:05 Energy cal. type : POLY
Effic, cal. time : 28-SEP-1994 18:53:05 FWHM cal. type : SQRT

Processing Parameters --------

Start channel 80 End channel 4096.
.

Sannitivity : 5.00000 Gaussian Sens. : 10.00000
Critical level? : No Propagate Errors?: No
Empirical Eff? : Yes Library-based eff: No
Encrgy tolerance,: 2.00000 Half life ratio : 8.00000
Abundance limit : 75.00000 WTM error limit : 3.00000
MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

i

i

|
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. Dost-NID Pack. Search Report,

Page : 2' Sample ID : R4/215/40-1 Acquisition date : 28-SEP-1994 15:06:18
.

!It Energy Area Bkgnd FWHM Channel Left Pw % Err Fit Nuclides-
.

i
| 50.01 4230 39818 1.79 99.89 97 9 17.3 !
! 59.48 88374 34982 0.89 118.84 114, 9 1.0 AM-241

u
i 4 70.82 3256 18571 0.99 141.53 138 12 13.7 1.69E+00

4 72.84 5286 15130 0.88 145.57 138 12 7.6
9 82.58 3606 27647 1.94 165.07 160 21 17.4 8.60E+00
9 85.26 3811 35227 2.13 170.42 160 21 23.1 TH-228

| 9 88.03 51438 15686 0.96 175.96 160 21 1.2 CD-109; O 122.09 42594 27425 0.96 244.13 239 11 1.8 CO-57
| 0 136.51 5140 21576 0.93 272.98 269 9 10.7 CO-570 165.90 36719 21199 1.03 331.79 327 10 1.8 CE-1390 199.12 429 14624 0.96 398.26 396 7 94.0
! 0 255.23 2502 12167 1.14 510.54 507 8 15.8 SN-113

0 279.23 41111 14393 1.16 558.57- 553 11 1.5 HG-203
! O 391'.72 51982 9202 1.22 783.65 779 11 1.1 SN-113
! O 514.01 57435 8410 1.31 1028.35 1023 12 1.1 SR-85

0 661.64 56019 8138 1.44 1323.73 1317 14 1.1 CS-137'

O 814.01 1549 3704 1.63 1628.58 1623 11 16.0
0 898.01 69805 6142 1.65 1796.65 1789 16 0.9 Y-88
0 1173.18 43532 3236 1.80 2347.18 2339 17 1.1 CO-60

l 0 1324.70 1635 2038 2.78 2650.32 2642 16 13.3
| 0 1332.45 38928 2157 1.94 2665.82 2658 .17 1.2 CO-60 |

,

0 1836.04 40190 694 2.34 3673.22 3664 22 1.1 Y-88 |

.

|
t

'

| .

!
l

!

,

|
|

i
4

4

' .k
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.

'Summdry of Nuclida Activity Pt ;e 3.

: R4/215/40-1 Acquisition date 28-SEP-1994 .6:06:18 -Scmple ID .

Total number of lines in spectrum 22
Number of unidentified lines 1

[
nber of lines tentdtively Tdentified by NID 21 95.45%

Nuclide "vne fission

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/ Liter pCi/ Liter 2-Sigma Error % Error Flags
CO-57 271.00D 1.16 4.977E+03 5.776E+03 0.104E+03 1.79

_ . _____ _________

Total Activity : 4.977E+03 5.776E+03

Nuclide Type : activation

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/ Liter pCi/ Liter 2-Sigma Error % Error Flags
CO-60 5.27Y 1.02 2.742E+04 2.800E+04 0.032E+04 1.15
Y-88 106.60D 1.46 3.666E+04 5.353E+04 0.057E+04 1.06
CD-109 464.00D 1.09 1.296E+05 1.414E+05 0.017E+05 1.18
SN-113 115.10D 1.42 1.814E+04 2.576E+04 0.029E+04 1.13
CE-139 137.66D 1.34 5.271E+03 7.066E+03 0.128E+03 1.82

__.______ _________

Total Activity : 2.171E+05 2.557E+05

Nuclide Type : fallout

Uncorrected Decay Corr Decay Corr 2-Sigma
I *ide Hlife Decay pCi/ Liter pCi/ Liter 2-Sigma Error % Error Flags

5 64.84D 1.86 1.693E+04 3.155E+04 0.033E+04 1.06
Cd-137 30.20Y 1.00 2.453E+04 2.462E+04 0.027E+04 1.09
HG-203 46.60D 2.38 8.926E+03 2.122E+04 0.032E+04 1.50

_________ _________

Total Activity : 5.039E+04 7.739E+04

Nuclide Type : Th Series

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/ Liter pCi/ Liter 2-Sigma Error % Error Flags
TH-228 1.91Y 1.06 2.951E+04 3.126E+04 0.722E+04 23.10

. _____..__ _________

Total Activity : 2.951E+04 3.126E+04

Nuclide Type Np Series:

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/ Liter pCi/ Liter ! 2-Sigma Error terror Flags
AM-241 432.00Y 1.00 2.497E+04 2.498E+04 0.025E+04 1.01

_________ _________

Total Activity 2.497E+04 2.498E+04

Grand Total Activity 3.269E+05 3.951E+05

F 2: "K" = Keyline not found "M" = Manually acceptedq
"E" = Manually edited "A" = Nuclide specific abn. limir
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l Combined Activity-MDA Report ^

Page : 4' Sample ID R4/215/40-1 Acquisition date: : 28-SEP-1994 1G:06:18 '

.

Identified Nuclides ----|
----

( Activity Act error MDA MDA error Act/MDA,

! Nuclide (pCi/ Liter) (pCi/ Liter)
<

| CO-57 5.776E+03 1.036E+02 7.642E+01 0.000E+00 75.586l CO-60 2.800E+04 3.228E+02 1.499E+02 0.000E+00 186.861
'

SR-85 3.155E+04 3.329E+02 1.967E+02 0.000E+00 160.39*.Y-88 5.353E+04 5.655E+02 1.351E+02 0.000E+00 396.306
,

CD-109 1.414E+05 1.663E+03 1.549E+03 0.000E+00 91.283i

i SN-113 2.576E+04 2.917E+02 1.875E+02 0.000E+00 137.366i CS-137 2.462E+04 2.676E+02 1.506E+02 0.000E+00 163.471| CE-139 7.066E+03 1.283E+02 1.025E+02 0.000E+00 68.93CI HG-203 2.122E+04 3.184E+02 2.349E+02 0.000E+00 90.320 !

,

| TH-228 3.126E+04 7.223E+03 4.604E+03 0.000E+00 6.79C
| AM-241 2.498E+04 2.516E+02 1.773E+02 0.000E+00 140.884.

j ---- Non-Identified Nuclides ----
,

Key-Line
Activity K.L. Act error MDA MDA error Act/MDANuclide (pCi/ Liter)Ided (pCi/ Liter)

BE-7 -1.639E+01 1.223E+03 1.993E+03 0.000E+00 -0.008 ;
NA-22 6.946E+00 7.265E+01 1.211E+02 0.000E+00 0.057 1

| K-40 1.164E+03 8.069E+02 1.360E+03 0.000E+00 0.856 )
!

~

*1 -3.167E+01 2.114E+03 3.544E+03 0.000E+00 -0.009 1

4 -3.589E+01 8.664E+01 1.422E+02 0.000E+00 -0.252 i

, CO-58 1.809E+02 1.516E+02 2.218E+02 0.000E+00 0.816 )| FE-59 -1.570E+02 4.232E+02 6.782E+02 0.000E+00 -0.232 |I ZN-65 -1.297E+01 2.231E+02 3.586E+02 0.000E+00 -0.036 1

| SE-75 -1.645E+01 1.042E+02 1.766E+02 0.000E+00 -0.093
| RB-83 -3.342E+01 2.049E+02 3.311E+02 0.000E+00 -0.101
l NB-94 3.627E+01 8.198E+01 1.354E+02 0.000E+00 0.266
|NB-95 -2.147E+02 2.273E+02 3.734E+02 0.000E+00 -0.575
| ZR-95 -3.753E+01 2.461E+02 4.084E+02 0.000E+00 -0.092

RH-101 -4.079E+01 4.755E+01 7.813E+01 0.000E+00 -0.522
RH-102 1.958E+01 2.187E+02 3.636E+02 0.000E+00 0.054

, RH-102M 3.017E+01 2.110E+02 3.534E+02 0.000E+00 0.085
' RU-103 5.187E+01 1.858E+02 3.026E+02 0.000E+00 0.171

RH-106 6.716E+02 8.116E+02 1.307E+03 0.000E+00 0.516 i
AG-110M 1.763E+02 1.095E+02 1.636E+02 0.000E+00 1.078
SB-124 5.872E+01 1.369E+02 2.201E+02 0.000E+00 0.267
SB-125 -3.319E+01 1.932E+02 3.169E+02 0.000E+00 -0.105
I-126 1.167E+04 4.743E+03 7.085E+03 'O.000E+00 1.647
SB-126 4.256E+02 2.231E+03 3.270E+03 0.000E+00 0.130
I-129 9.868E+04 1,170E+03 2.295E+03 0.000E+00 43.002

,I-131 -3.374E+03 9.240E+03 1.531E+04 0.000E+00 -0.220
BA-133 1.880E+01 8.234E+03 1.373E+02 0.000E+00 0.137
CS-134 3.247E+01 7.436Et01 1.195E+02 0.000E+00 0.272

4 CS-136 -8.030E+02 2.492E+03 4.014E+03 0.000E+00 -0.200
B7 '40 -1.206E+03 5.584E+03 8.996E+03 0.000E+00 -0.134

. .1 -2.837E+01 2.577E+02 4.221E+02 0.000E+00 -0.067'
C 444 5.218E+02 4.147E+02 6.173E+02 n none.nn n ces
ND-147 4.385E+02 4.806E+03 7.256E+03
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Gamma Spectroscopy Efficiency Verification

Geometry: MARN1L

Date: 9/30/94

Detector GE4

Calibration Standard: R4/215/401

'

Isotope Certified Activity Observed Activity Difference

1-129 99955 N/A - N/A

Am-241 26086 24980 4%
Cd 109 141790 141400 0%
Co-57 5620 5776 3%

! Ce-139 7042 7066 0%
Hg-203 21264 21220 0%

| Sn-113 26627 25760 3%

Sr-85 32558 31550 3%

Cs-137 24166 24620 2%

Y-88 54616 53530 2%

Co-60 28001 28000 0%

Reviewed By- Mg *

Date: /d " I-
I

4

(
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VMS. Gemma Spactroscopy Report ganarated 30-SEP-1994 18:05:41..

Configuration: $1$DIA2:[ GAMMA.SCUSR. ARCHIVE]SMP_R4215401_GE4_MARN1L4263.CNF;1.

.

~

( Quanterra Environmental Services -- St. Louis Laboratory

---- Sample Information ----

Project Number : Cal Verf
Sample ID : R4/215/40-1
Batch Number : O

Sample Quantity : 1.00000E+00 Liter
Sample Type Liquid:

Sample Analyst : DEFAULT

---- Sample Decay / Count Information ----

Snmplo Date : 1-AUG-1994 12:00:00. Elapsed live time: 0 00:30:00.00
Acquisition date : 30-SEP-1994 16:01:31 Elapsed real time: 0 00:30:22.44
Decay time : 60 04:01:31.20 % dead time : 1.2%

---- Detector Parameters ---- !

De*ector name : GE4 Counting geometry: MARN1L4

.gy cal. time : 28-SEP-1994 16:53:05 Energy cal. type : POLY
Effic. cal. time : 28-SEP-1994 18:53:05 FWHM cal. type : SQRT

Processing Parameters --------

' Start channel : 80 End channel : 4096
Sannitivity : 5.00000 Gaussian Sens. : 10.00000
'Critir,al level? : No Propagate Errors?: No
Empirical Eff? : Yes Library-based eff: No
Enargy tolerance : 1.00000 Half life ratio : 8.00000
Abundance limit : 75.00000 WTM error limit : 3.00000

~

MDA Width (FWHM) : 3.00000 MDA Confid Level : 5.00000 %

i

i

.

4
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* Post'NID Peak Search Report.

Sample ID : R4/215/40-1 Page : 2Acquisition date : 30-SEP-1994 16:01:31
.

It Energy Area Bkgnd FWHM Channel Left Pw % Err Fit Nuclides
49.40 1598 10963 1.93 98.67 93 16 27.3 2.33E+00 )s 50.95 787 10519 1.77 101.76 93 16 51.99 52.77 296 6109 1.01 105.41 93 16 83.9 '

)
| 0 59.50 22781 7983 0.88 118.88 114 9 1.9 AM-241 )4 70.85 744 4640 1.08 141.59 137 13 29.8 1.47E+00
,

4 72.86 1149 3814 0.84 145.62 137 13 17.3 !

'
!

i 0 82.24 212 3892 0.78 164.39 163 5 89.2 10 88.04 12703 7322 0.86 175.99 171 10 3.1 CD-109| 0 122.12 10616 6684 0.98 244.19 239 11 3.6 CO-57^

0 136.48 1096 5522 0.89 272.93 269 9 25.2 CO-57 )i 0 165.89 9075 5158 1.06 331.78 327 10 3.6 CE-139 i

'

O 255.41 571 3096 1.01 510.90 507 8 34.8 SN-113 |0 279.25 10015 2922 1.15. 558.61 554 9 2.8 HG-2030 391.76 12980 2607 1.22 783.73 778 13 2.4 SN-1130 514.03 14020 2285 1.32 1028.38 1023 13 2.2 SR-85*

|,
0 661.66 14106 1922 1.43 1323.76 1317 14 2.1 CS-1370 813.95 302 899 1.52 1628.48 1624 10 38.8

,

0 898.04 17411 1466 1.60 1796.71 1789 17 1.8 Y-880 1173.23 10898 655 1.82 2347.29 2341 16 2.2 CO-600 1324.53 302 467 2.66 2649.97 2642 14 32.50 1332.46 9675 631 1.99 2665.83 2658 19 2.4 CO-60
|

O 1836.02 10107 138 2.31 3673.19 3661 24 2.1 Y-88
'

|

.

I
!

k
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Mummary 'of Nuclide Activity
. Pag *e : 3

@ ample ID : R4/215/40-1 Acquisition d te : 30-SEP-1994 16:01:31
.

i Total number of lines in spectrum 22
Number of unidentified lines 5

mber of' lines tentatively identified by NID 17 77.27%
*

ho iide Type : fission
Wtd Mean Wtd Mean

, Uncorrected Decay Corr Decay Corr 2-Sigma
Zuclide Hlife Decay pCi/ Liter pCi/ Liter 2-Sigma Error % Error Flags
20-57 271.00D 1.17 4.946E+03 5.769E+03 0.204E+03 3.53

i

1
_________ _________

Total Activity : 4.946E+03 5.769E+03 j
Duclide Type : activation

Wtd Mean Wtd Mean |

Uncorrected Decay Corr Decay Corr 2-Sigma |
Suclida Hlife Decay pCi/ Liter pCi/ Liter 2-Sigma Error % Error Flags |
20-60 5.27Y 1.02 2.742E+04 2.802E+04 0.045E+04 1.62 |

7-88 106.60D 1.48 3.699E+04 5.470E+04 0.075E+04 1.37
;D-109 464.00D 1.09 1.280E+05 1.401E+05 0.043E+05 3.09 !

SN-113 115.10D 1.44 1.812E+04 2.604E+04 0.062E+04 2.39 |
;E-139- 137.66D 1.35 5.210E+03 7.054E+03 0.256E+03 3.63

i_________ _________

Total Activity : 2.158E+05 2.559E+05 .
,

Suclide Type : fallout
Wtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
P-'ido Hlife Decay pCi/ Liter pCi/ Liter 2-Sigma Error % Error Flags

i 64.84D 1.90 1.653E+04 3.146E+04 0.070E+04 2.21
L. _37 30.20Y 1.00 2.471E+04 2.480E+04 0.053E+04 2.14
)G-203 46.60D 2.45 8.698E+03 2.129E+04 0.059E+04 2.79

_________ _________

Total Activity : 4.994E+04 7.756E+04

Juclide Type : Np Series
Wtd Mean Wtd Mean

Uncorrected Decay Corr Decay Corr 2-Sigma
'uclide Hlife Decay pCi/ Liter pCi/ Liter 2-Sigma Error % Error Flags
9-241 432.00Y 1.00 2.574E+04 2.575E+04 0.050E+01 1.94

_________ _________

Total Act'ivity : 2.574E+04 2 575E+04
,

Grand Total Activity : 2.964E+05 3.650E+05

ilags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit

|

[
\
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, Combined Activity-MDA Report Page 4
Sample ID R4/215/40-1 Acquisition date : 30-SEP-1994 f6:01:31-

~

Identified Nuclides --------

Activity Act error MDA MDA error Act/MDIg'

.clide (pCi/ Liter) (pCi/ Liter) j

CO-57 5.769E+03 2.036E+02 1.528E+02 0.000E+00 37.74;
CO-60 2.802E+04 4.532E+02 2.929E+02 0.000E+00 95.66~,
SR-85 3.146E+04 6.958E+02 4.035E+02 0.000E+00 77.965
Y-88 5.470E+04 7.504E+02 2.699E+02 0.000E+00 202.694
CD-109 1.401E+05 4.327E+03 3.253E+03 0.000E+00 43.055
SN-113 2.604E+04 6.225E+02 3.752E+02 0.000E+00 69.411
CS-137 2.480E+04 5.306E+02 2.989E+02 0.000E+00 82.986
CE-139 7.054E+03 2.561E+02 2.051E+02 0.000E+00 34.388
HG-203 2.129E+04 5.939E+02 4.822E+02 0.000E+00 44.149
AM-241 2.575E+04 4.990E+02 3.526E+02 0.000E+00 73.042

---- Non-Identified Nuclides ----

Key-Line
Activity K.L. Act error MDA MDA error Act/MDA

Nuclide (pCi/ Liter)Ided (pCi/ Liter)

BE-7 1.212E+03 2.531E+03 4.161E+03 0.000E+00 0.291
NA-22 2.010E+01 1.430E+02 2.392E+02 0.000E+00 0.084
K-40 -6.138E+02 1.569E+0? 2.544E+03 0.000E+00 -0.241
CR-51 -3.188E+03 4.428E+03 7.346E+03 0.000E+00 -0.434
MM-54 -1.252E+02 1.708E+02 2.766E+02 0.000E+00 -0.453

( 39
'8 2.163E+02 3.040E+02 4.466E+02 0.000E+00 0.484

i -2.389E+02 8.704E+02 1.392E+03 0.000E+00 -0.172
ZN-65 -5.858E+01 4.460E+02 7.147E+02 0.000E+00 -0.082
SE-75 3.226E+01 2.079E+02 3.535E+02 0.000E+00 0.091
RB-83 1.401E+02 4.141E+02 6.752E+02 0.000E+00 0.20'
NB-94 1.782E+01 1.655E+02 2.726E+02 0.000E+00 0.065
NB-95 3.157E+01 4.750E+02 7.901E+02 0.000E+00 0.040
ZR-95 -6.379E+02 4.943E+02 7.971E+02 0.000E+00 -0.800
RH-101 -2.568E+01 9.458E+01 1.557E+02 0.000E+00 -0.165
RH-102 1.816E+02 4.378E+02 7.339E+02 0.000E+00 0.247
RH-102M -2.018E+02 4.226E+02 7.006E+02 0.000E+00 -0.286
RU-103 -1.871E+02 3.911E+02 6.294E+02 0.000E+00 -0.297
RH-106 8.627E+02 1.626E+03 2.625E+03 0.000E+00 0.329
AG-110M 1.907E+02 2.207E+02 3.301E+02 0.000E+00 0.578
SB-124 -1.310E+02 2.815E+02 4.457E+02 0.000E+00 -0.294
SB-125 2.002E+02 3.811E+02 6.322E+02 0.000E+00 0.317
I-126 '1.383E+04 1.041E+04 1.559E+04 0.000E+00 0.887
SB-126 -6.252E+03 5.060E+03 7.152E+03 0.000E+00 -0.874
I-129 9.922E+04 2.333E+03 4.588E+03 0.000E+00 21.627
I-131 -1.754E+04 2.169E+04 3.556E+04 0.000E+00 -0.493
BA-133 1.195E+01 1.624E+02 2.706E+02 0.000E+00 0.044
CS-134 1.683E+01 1.500E+02 2.406E+02 0.000E+00 0.070
CS-136 2.300E+03 5.371E+03 8.788E+03 0.000E+00 0.262
BA-140 -3.000E+02 1.263E+04 2.038E+04 0.000E+00 -0.015
CE-141 3.098E+00 5.356E+02 8.780E+02 0.000E+00 0.004

[ 14 5.018E+02 8.321E+02 1.238E+03 0.000E+00 0.405
h 47 5.128E+03 1.079E+04 1.640E+04 n nnne nn n 113
EU-152 3.262E+02 7.592E+02 1. 2 7 3 E+ 0: 6
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1 444S Calibration Report V1.5 Generated 28-SEP-1994 18:53:34 *

' Configuration : MCAC : (NDSCOUNT] GE4 $1
Analyses by : SCRCAL V1.1
~

'ector Name : Energy.Calib Time: 28-SEP-1994 18:53:05-

( iciency type : Empirical Effncy Calib Time: 28-SEP-1994 18:53:05
u.cector Geometry: MARN1L4 Shelf :

| Energy Calibration Report
|

Energy = 9.1545E-02 + 0.4997* Channel + 2.5149E-08*(Channel **2)
*

|

Centroid True Computed
Nbr Channel ~ Energy Energy Difference '

| 1 78.85 39.58 39.49 0.087
: 2 118.88 59.54 59.50 0.036 ;

4

3 175.97 88'.03 88.03 0.005
'<

4 244.13 122.06 122.09 -0.030.

5 331.79 165.85 165.90 -0.050 |

6 558.57 279.19 279.23 -0.042
7 783.66 391.69 391.72 -0.03'4 t
8 1028.35 513.98 514.01 -0.034

4

,

4 9 1323.73 661.65 661.64 0.011
_ 10 1796.65 898.02 898.01 0.013 '

) 11 2347.18 1173.22 1173.18 0.036
12 2665.82 1332.49 1332.45 0.032 :
13 3673.22 1836.01 1836.04 -0.031,

}( ! Calibration Report
;

FWHM 0.5565 + 3.7672E-02*(Energy **1/2)=

True Computed
i Nbr Energy FWHM FWHM Difference
1

i'

1 39.58 0.89 0.79 0.096
'

; 2 59.54 0.91 0.85 0.062
3 88.03 0.96 0.91 0.051,

j 4 122.06 0.96 0.97 -0.014
| 5 165.85 1.03 1.04 -0.008

6 279.19 1.16 1.19 -0.025
'

| 7 391.69 1.22 1.30 -0.080
8 513.98 1.31 1.41 -0.102
9 661.65 1.44 1.53 -0.084

10 898.02 1.65 1.69 -0.034
11 1173.22 1.80 1.85 -0.046
12 1332.49 1.95 1.93 0.014 i

13 1836.01 2.34 2.17 0.168 I

Efficiency Calibration Report

Eff = exp (a2 + a3*x + a4*x**2 + a5*x**3 + a6*x**4 + a7*x**S), x=ln(al/ energy)
|

$

\ al a2 a3 a4 a5 a6 a7
937.8 -4.926 0.9160 8.7415E-02 -5.4321E-02 -7.'

ATTACHMENTB
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Spac n : $1*DIA2: [OAtetA. SCUSR. ARCHIVE]CA .4_MARN 1L 4_51. CN F; 1 .

Calib dato: 28-SEP-1994 18:53- .

Datector : GE4 Georne try: MARN1L4
Energy = 0.092 + 0.4997 * ch + 2.5149E-08 * ch**2

. . . . . . . .
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QUANTERRA ST. LOUIS -( 1991-1994 EPA RADIOLOGICAL INTERCOMPARISON STUDY RESULTS*
UPDATED 3/24/95

GAMMA IN WATER

DATE KNOWN VALUE RESULT NORM.DEV. FLAG
Q G L) Q G L)

"Co 10/91 29.0 33.67 1.62

02/92 40.0 45.67 1.%
06/92 20.0 24.33 1.50
10/92 10.0 14.33 1.50

*5.67 0.2306/93 15.0 t

11/93 30.0 30.67 0.23
06/94 50.0 50.00 0.00
11/94 59.0 31.00 -9.70 x

"Zn 10/91 73.0 81.33 2.06
02/92 148.0 166.67 2.16
06/92 99.0 105.67 1.15

( 10/92 148.0 154.67 0.77
- 06/93 103.0 113.33 1.79

11/93 150.0 162.67 1.46
06/94 134.0 141.00 0.93
11/94 100.0 53.33 -8.08 x

8%u 10/91 199.0 214.67 1.36

02/92 203.0 188.67 -1.24
06/92 141.0 135.33 -0.70
10/92 175.0 154.00 -2.02
06/93 119.0 99.33 -2.84*

11/93 201.0 171.00 -2.60
06/94 216.56 198.00 -1.29 (Based on Grand Average)

1

,
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QUANTERRA ST. LOUIS( 1991-1994 EPA RADIOLOGICAL INTERCOMPARISON STUDY RESULTS*
UPDATED 3/24/95

GAMMA IN WATER (condnued)

DATE KNOWN VALUE RESULT NORM;DEV. FLAG
(pCi/L) ' (pCVL)

*Cs 10/91 10.0 10.33 0.12

02/92 31.0 29.0 -0.69

06/92 15.0 14.0 -0.35

10/92 8.0 6.33 4).58

06/93 5.0 6.00 0.35

11/93 59.0 57.67 -0.46

06/94 40.0 37.% -0.92

11/94 24.0 17.00 -4.16 x

'"Cs 10/91 10.0 12.33 0.81

02/92 49.0 50.67 0.58
( 06/92 15.0 18.00 1.04

10/92 8.0 10.67 0.92

06/93 5.0 6.33 0.46

11/93 40.0 42.67 0.92 -

06/94 49.0 54.67 1.%
11/94 49.0 25.67 -8.08 x

'"Ba 10/91 98.0 5.00 -16.11 x

02/92 76.0 59.33 -3.61 0

06/92 98 0 93.33 -0.81-

10/92 74.0 71.67 -0.58

06/93 99.0 100.00 0.17

11/93 79.0 79.00 0.00

06/94 98.0 87.33 -1.85

11/94 73.0 31.67 -10.23 x

i
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QUANTERRA ST. LOUIS -|'
1991-1994 EPA RADIOLOGICAL INTERCOMPARISON STUDY RESULTS'

UPDATED 3/24/95

PERFORMANCE SAMPLE B

DATE ENOWN VALUE RESULT NORM.DEV. FLAG
(PCUL) (pCUL)

'

Gross p 10/91 65.0 54.0 -1.91

| 04/92 140.0 140.0 0.00

| 10/92 53.0 46.67 -1.10
04/93 177.0 142.00 -2.25
10/93 58.0 46.33 -2.02

| 04/94 117.0 97.00 -1.92
'

10/94 142.0 92.00 -4.12 0

"Sr 10/91 -

| 04/92 15.0 9.33 -1.%

' [ 10/92 8.0 11.33 0.95
04/93 41.0 41.00 0.00
10/93 15.0 5.67 -3.23 0

! 04/94 20.0 36.00 5.54 x
10/94 25.0 20.67 -1.50

|

| "Sr 10/91 -

| 04/92 17.0 19.0 0.69
| 10/92 10.0 9.67 -0.29

04/93 29.0 29.00 0.00
10/93 10.0 14.33 1.50-

| M/94 14.0 18.33 1.50

10/94 15.0 13.33 -0.58
|

"Co 10/91 20.0 23.0 1.M
G4/92 56.0 56.0 0.00
10/92 15.0 19.67 1.51

04/93 39.0 36.67 4.81
4 10/93 10.0 8.67 -0.46

04/94 20.0 20.67 0.23
10/94 40.0 41.33 0.46

.(
; .....
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-QUANTERRA ST. LOUIS( 1991-1994 EPA RADIOLOGICAL INTERCOMPARISON STUDY RESULTS*
UPDATED 3/24/95

PERFORMANCE SAMPLE B (continued)

DATE KNOWN VALUE RESULT NORM.DEV. FLAG

(pCUL) (pCUL)

'"Cs 10/91 10.0 9.0 -0.35

04/92 24.0 20.33 -1.27

10/92 5.0 5.33 0.12

04/93 27.0 27.33 0.12

10/93 12.0 10.00 -0.69

04/94 34.0 32.67 -0.46

10/94 20.0 20.0 0

''Cs 10/91 11.0 13.0 0.69

04/92 22.0 18.67 -1.15

10/92 8.0 11.67 1.27

04/93 32.0 34.33 0.81

10/93 10.0 10.00 0.00
( 04/94 29.0 32.67 1.27

10/94 39.0 44.00 1.73

.

'
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{ QUANTERRA ST. LOUIS -

1991-1994 EPA RADIOLOGICAL INTERCOMPARISON STUDY RESULTS*'

UPDATED 3/24/95

AIR FILTER

DATE KNOWN VALUE RESULT NORM.DEV. FLAG,

(PCUF) (pCi/F)

a. 03/92 7.0 8.33 0.46
08/92 30.0 32.67 0.58
08/93 19.0 21.33 0.81

| 08/94 35.0 44.0 1.73

| 03/92 41.0 41.0 0.00
08/92 69.0 75.00 0.52

| 08/93 47.0 51.33 1.50
l 08/94 56.0 53.0 -0.52
t -

"Sr 03/92 15.0 14.33 -0.23

| (.
08/92 25.0 25.00 0.00

| 08/93 19.0 19.00 0.00
08/94 20.0 20.00 0.00

l "Cs 03/92 10.0 9.33 0.23
08/92 18.0 22.67 1.62
08/93 9.0 9.0 0.00

| 08/94 15.0 19.00 1.39
!
|
|

TAG SYMBOLS

| a No data submitted fl e Above controllimi
|'

!O o Insufficient data x = Determmed to be an outlier U = Below control limi
|

|

|

* Individual EMSL reports are availablefor review by request (Quanterra St. Inuis Reporting Code = "SI").

k
.....

9

,p ~'s., A TTACHMENT C

{$P.$Yi paa,.$n1bpa.,



.-. . . . . - _ - . ._ - . - .. . . - - - . . .. - . - - - -. . . -.

,
-... . - - - . - - ..

**
|. ..

.

" #3 9 ,e,e ,,,,

-

<eo .; ,_ .

ITAS-St. Louis i
. LABORATORY NONCONFORMANCE MEMO (NCM)-- |

PeoJect c (seemessuneart- 2O4. . j '2 - OMSC bM ~ ' '
mess semA7so avm sl. yr g u e m_,s n / o r. - f 3 - c s-- )
PAnA8seTet(s): c%~ i
sAasPLE muassents) Appsetto: 4 qu - o.o /

|
;

g s==c g Oc a ce,.cmu g --y g ;=
g cao ur g m.c g wT4a V ucocneu g o ravenncaro,.
I soAGPREP ] GCMS ] GEO I COUNYWeG Q Rep 0RTesO

Q orHEA. m Q R g-
.

NONCONFORMANCE fcheck amorooriate item (sH:

g Net enough eenWe monwej tw popw enWreas a g Senpa test esmg esempWnsres;i.

no r**es a manere. poemme.
L Q Hoeng ame -t,y ders eue tot

g oc ese moones = caev aumme oce.

g cAtasony1: Out of Lakersemy coneWti

g mesesnum- a vammes nn i.
m Hansne ens e,me et reo pt

g oAPPanos a conrest smesg cAtuoony a: Lemermeery oepene nta
a menmey own .. . - a won amens

g * becsdos g merument8sene
'

Q communcomon Q omer(seesto)', s. Q inamect proosase(s) unset (See #10)g cArnoony m: Lee nnay merune ,
-n

,

Q QACC.tas '

( e. ,g - n=esshusumentessassan.(seeeso) -

m sunoosen g ireemesenese.
,

O O *

.- ens esponse m cs no7..

g cowstasAnow: e-au
,

g eeoonacaiumn g coniemnaanesca
O a*aaaa *a''"a *"*=> a*"'= .

*

~ Q oeer(see sto) |

0 =''=' *"'' O o^** *=a ;

Q on.unon:
'm

Q contactImat . Q omer(see 810) i
. ., ,.

O ~ caa*='aa O ua'" ==*'"aa
-- oue ex

!
Q omer(see810)

g esmom msem g kuumennisemme 1
g ornet:ceaeese |an.

meewmenesson amor(see 810) ;

l

s. o .e, s ,s

Non4M va/me.s e osmac,h.Mw kit can nene asnessa:
'' ' '

of fmu \ / % As .
)

NOTIFICATION Icheck accropriate item (sil:

i . ci.ent noonea w <neme ena ase). aQ ci.enre n.
*

s

0- O* *
ArrACHMENT D

0 *** (*'c'*'") 0 ** '* i p,og / of R p,gp3*vPa*** -

PaoJeCT MANAGER (signseste A este):

. . . - . . . . . - - - . s r. wa . 3.... ... .



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

d

. , .

'

j .

[BIT CORPORATION
too , st.u-. page 2 o' 2.

_ _ CORRECTIVE ACTION

Y Roorcause.: d: fold i>i& t/tesu5 msea *2/r//Afs ~ ptsa u<e w i- r
-

<r
1 as n o v:.s n , a ga i u in o f m u//s

!
'

b a V' <C -1,a vata . Adas ni ust,at: s
\G ufss J:s as ;- -+

wkC Ger uns \
'

uf r n uoU- in dal wu;oA
r\ f\.

i '

/\L\'

W e **M",ACamu/Is a , :M ex,,a ho-, Cc a+bJ Ndhs
,.

L-. <-
' d :t. t . .,, e<<o ,

i |

i
,

2 - ,oA - - m .o,,oi,--- . ,
.

! /\/ . . |

_ ,

| b *1" 1i/9055% W <k// Lt- ne<C<M Y'

i Red D,,.o L Juse 6w uski 4. |
,

|( A- LAsA dind suarvis| .
n, a

'
-

- e2.M M %ea mos+ 'ieo:a d;Mim.
i

A
i

FIRST LEVEL SUPERVl80R:
DATE: 6

RESPON34GLE MANAGER:4

DATE:

!
j QC REVIEW !i

W ONFORMANCE
Q DEFICIENCY ] RERUN

| g *bMTNER ACTION REQUIRED

t

} o Assoen Tet,

i { -

! oc cooRossaTon: i m om o 2 a vr -
, r < m
:
3

-

1

; CORRECTIVE ACTION VERIFICATION

l 0 ^^>nEo O CANNOTVERIFY(spoofy reason)

*EAsoN
ATTACHMENT D

}( A of A PAGESPAGE
i'

NCM CLOSURE *

i

oc cooRomAtoR: \ f [A) ,. Cu oars: n z m o v e-
ve i f ,< --

; sio=Eo oRionAL must eE RETAJNEO M FILE: ] QUAUTYtOPERATIONS FILE PROJECT FILE



. _ - . - . . _ - - - - - - - .- - - - _ - - . - _.. .

; -

. . . .

i, & mneerra
St. Louis Laboratory -

,

! Data Review Checklist
I RADIOCHEMISTRY
$ Project No : 561.D 2. 24fs.33
"

Batch No : 627,99
; SDG/Login No : 4730 7?34 .y?3 1 7754 M6 5

Parameter : AT.:a T~r

2nd :

o A W !
'

Review Items
(/) (/) (/) Review I

(/)
A. Calibration f
1. h all result documentation included per the QAS? | V | | | /
B. Sample Analysis

,

1. Are all sample chemical yields within acceptance criteria? / /,

2. Were all samples analyzed within the holding times? / /
C. QC Sample Analysis

,

1. h the blank chemical yields within acceptance criteria? /"

2. h the blank activity i MDA? # /-

h the blank MDA (or activhy) A the CRDL per the QAS? / /'
,

__

'Is the sampit activity > 10X the blank activity? / /
s. h the LCS % recovery within re7e criteria? V /
6. h the LCS chemical yields within acceptance criteria? _6 /, ;

7. Is the duplicate (s) RPD(s) within acceptance criteria? / W#f /
8. Is the MS/MSD(s) % recovery within acceptance criteria? / /
D. Other

,

1. Are all nonconformances included and noted? / /
2. Are all required forms complete and reviewed? ', /
3. Was the correct methodology used? ' /,,

4. Were all manual calculations checked at the required frequency? / /

5. Were forms checked for transcription errors? /, /
6. Were the correct units reported? / /

Comments on a "No" response ,

M 30-cbl ,2, 3, 4 Tf6 %ool, 2. 3. 4 7'+3V-Cok7,1 ~7737-ocl,2 -775f<d
LA b h > c R DG (G +o 'H',ok M . Mf-A/cro _

~

8s h /4
ATTACHMENTE *

h- 3 '- 4f PAOR_/_ of_/__ pages .

- - .

Analysts / Reviewer :[ j[[ -W Date: 03'-2/Ds

Second I.evel Review : )hu h,M____._ Date: 34-I -W
- v

DATAREV.XLS Rev 2 (2/95) Page I of I

, _ . - ___ ___ _ _ _
_
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L
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I LAB SYSTEMS HEALTH & SAFETY DPERATIONS MGR. INFORMATION DIRECTOR OF; MANAGER COORDINATOR TOTAL QUALITYSYSTEMSRobert White
-Joe Koch Chris Weathington Margaret Winter

! PROJECT MGMT | - Jim York, UMS Mgr. -Jern Kleszczewski, OC Coordnator
-

j
: -Wunem Bormen. Pmi Coons.

-KeNy Remey.OfEco Automation
i -Anon Flekt. I I I Ij -Ka Coont ORGAIGC GROUP RAD LAS INORGANIC WET CHEM
!

~

-John Powes. LEADER GROUP LEADER GROUP LEADER GROUP LEADER ;

h 2 MueN'er DonHemos Donald Dibel Wiigam Lesko Romanne Patterson! -
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.
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-
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) Chemist
ei
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4

-rod Eaton. Team Leaderi
Harmon (T)* -Claude Vitatoe. Technician -Keiti Eathart. Chemist; - SAMPLE CONTROL I -lork Smith Technician
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PREPARATION |
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**
- -Scott Hutchinson . Tech

-Yvette Weber (T). Chemist '

-Sue Wdson. Techneen -Janet Chemist -

REPORTING | -6cott Kruchowske. Chemist1
-Rick Weber (T). Technician '-Vicid Chemist -DarreR Lupo (T). Chemist

] -Fred unched.Tochniden -Sue F (P/T). Chemist -John Hudek. Data Rev. '
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A
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REPORT & DOCUMENT 5 | s.Ch-
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I b iE4- April 24,1995 -

.

(
UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION
,

BEFORE THE PRESIDING OFFICER
4

.

In the Matter of )
| ) Docket No. 3016055-ML-REN
i ADVANCED MEDICAL SYSTEMS, )

INC. ) ASLBP No. 95-707-02-ML-REN
! (Cleveland, Ohio) )

) (Material License;
'

) No. 34-19089-01)
;

1

!
s

i NRC STAFF'S RESPONSE TO REOUEST TO PARTICIPATE IN HEARING

The Staff of the Nuclear Regulatory Commission hereby responds to the April 11,

I 1995 request from the Village of Newburgh Heights to participate in the above-captioned

-( ,

proceeding as an interested municipality, pursuant to 10 C.F.R. I 2.1211(b). The Staff I;

has no objection to the Village of Newburgh Heights' request.

Respectfully submitted,

Marian L. Zo
Counsel for C Staff

Dated at Rockville, Maryland
this 24th day of April,1995

N

'

_
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UNITED STATES OF AMERICA;
NUCLEAR REGULATORY COMMISSION'

I

BEFORE THE PRESIDING OFFICER

)
In the Matter of ) Docket No. 30-16055-ML-REN

)
ADVANCED MEDICAL SYSTEMS, ) ASLBP No. 95-707-02-ML-REN
INC. )

(Cleveland, Ohio) ) (Material License
'

) No. 34-19089-01)

CERTIFICATE OF SERVICE

I hereby certify that copies of the "NRC STAFF'S RESPONSE TO REQUEST TO
PARTICIPATE IN HEARING" in the above-captioned proceeding have been served
on the following by deposit in the United States mail, first class, or through deposit in
the Nuclear Regulatory Commission's internal mail system as indicated by asterisk
this 24th day of April,1995:

Marshall E. Miller Adjudicatory File (2)*

( Presiding Officer Atomic Safety and Licensing Board

1920 South Creek Boulevard Mail Stop T-3F23
Spruce Creek Fly-In U.S. Nuclear Regulatory Commission

Daytona Beach, FL 32124 Washington, DC 20555

I Dr. Harry Foreman Office of Commission Appellate

Special Assistant Adjudication * !

1564 Burton Avenue Mail Stop: 16-G-15 OWFN
St. Paul. MN 55108 U.S. Nuclear Regulatory Commission

Washington, DC 20555
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Office of the Secretary * Atomic Safety and Licensing Board
ATrN: Docketing and Service Branch Panel *

i Mail Stop: 16-G-15 OWFN Mail Stop: T-3F23
'

U.S. Nuclear Regulatory Commission U.S. Nuclear Regulatory Commission
Washington, DC 20555 Washington, DC 20555

1

Kathleen M. Edwards, Mayor. Thomas E. I2nhart, Esq.
John K. Moroney, Assistant General Counsel
Village Solicitor Northeast Ohio Regional Sewer

Village of Newburgh Heights District
4000 Washington Park Boulevard 3826 Euclid Avenue
Newburgh Heights, Ohio 44105 Cleveland, Ohio 44115-2504

,

|
| Sharon Sobol Jordan, Esq. Henry E. Billingsley, II, Esq.

Martha R. McCorkle, Esq. Counsel for the Licensee
Department of Lsmd Arter & Hadden
City of Cleveland 1100 Huntington Building

| Room 106-City Hall 925 Euclid Avenue

j ( 601 Lakeside Avenue Cleveland, Ohio 44115-1475
: Cleveland, Ohio 44114
i

Michael S. Kalstrom Robert Pierce *
Secretary Senior Attorney
Cuyahoga County Local Atomic Safety and Licensing Board
Emergency Planning Committee U.S. Nuclear Regulatory Commission

| 1255 Euclid Ave., Room 102 Washington, D.C. 20555
Cleveland, Ohio 44115

.
<

IWarian L. Zobler '/
'

Counsel for NRC
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