AdvancedMedncalSystems,lnc

121 North Eagle Street « Geneva, Ohlc 44041
(216) 4864871 FAX (2186) 4660186

April 17, 1995

Mr. John A. Grobe, Chief

Muclear Materials Inspection
Section II

U.S. Nuclear Regulatory Commission
Region III

801 Warrenville Road

Lisle, Illinois 60532-4351

Dear Mr. Grobe:

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 pian.

If you should have any questions, please contact me.
Sincerely,

DAVID CESAR
Treasurer
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April 24, 1995

Advanced Medical Systems, Inc.
ATTN: David Cesar

Treasurer
121 North Eagle Street
Geneva, OH 4404]

Dear Mr. Cesar:

This refers to the special inspection conducted by Mr. Raymant L. Glinski of
this office on March 28, 1995, of act vities authorized by NRC Byproduct
Material License No. 34-19089-01. The inspection was limited to a review of
the radioanalytical services provided oy your vendor, Quarterra Environmental
Ser;ices, 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,
Criginal 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 QS\\1>/\

DOCUMENT NAME: G:\INSPRPTS\MTLS\030\03016055.953
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Advanced Medical System, Inc. -2~

Distribution

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
Cleveland, OH 44114

Lisa Mehringer

City of Cleveland Law Department
601 Lakeside Avenue, Room 106
Cleveland, 04 44114

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

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.0. Box 118

Columbus, OH 43266

Michael Kalstrom, Secretary

County of Cuyahoga

Cuyahoga Emergency Management
Assistance Center

1255 Euciia Avenue, Room 102

Cleveland, OH 44115-1807

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

bec:
Cathy Haney, NMSS
PUBLIC 1EO07

AMS File

Bruce Berson (BABI) Jack Grobe (JXD1) Gary Shear (GLS)

Bi11 Brach (EWB) Cathy Haney (CXH) Wayne Slawinski (WJS2)
Jim Caldwell (JLCI) Tim Johnson (TCJ) Mike Stein (MHS)

Fred Combs (FCC) John Madera (JRM4) Mike Weber (MFW])
Donald Cool (DAC) Kevin Null (KGN) Marian Zobler (MLZ)
Steve Crockett (SFC) Cindy Pederson (COP1) Bernie Bordenick (BMB)

Joe DeCicco (JXDI1) Josie Piccone (JMP1)




U.S. NUCLEAR REGULATORY COMMISSION
REGION 111

Report No. 030-16055/95004 (DRSS)
Docket No. 030-16055
License No. 34-19089-01
Licensee: Advanced Medical Systems, Inc. (AMS)
1920 London Road
Cleveland, OH 44110
Facility Inspected: Quanterra Environmental Services, Inc.
13715 Rider Trail North
Earth City, MO 63045
Inspection Conducted: March 28, 1995
Inspector: M é., ‘11171""

Raymaut 1//Glinski Date
Radiation Specialist

Date

RadTation Specialist

P Yol 4/e#/35

James L. Caldwell, Deputy Director Date
Didision of Radiation Safety
d Safeguards

Approved by:

Inspection Summary

h 5 ~ 4

This was an announced, 1imited scope inspection to evaluate
the licensee’s vendor for radicanalytical services. The specific areas
examined included the foilowing: 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.
A1l laboratory practices and analytical procedures were found to be adequate.

Q505 03peny HSPP



— DETAILS

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.

Purpose of Inspection

The purpose of this inspection was to evaluate the radicaralytical and
quality control practices of Quanterra Environmental Services, Inc.
(Quanterra). Quanterra has been contracted by Advanced Medical Systems,
Inc. (AMS) to provide radiolegical 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.

Sample Receipt. Preparation and Storage

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-
Custedy 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 rreparation laboratory located
in a controlled area. This room is equinped with drying ovens, soil
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.



ipti ' i trol

The gamma spectrometry, alpha spectrometry, liquid scintillation, and
low background gas-flow proportional counters are located in one
Counting Room, which is equipped with independent electrical circuitry.
The gamma spectrometry detectors are calibrated for efficiency on an
annual basis. NIST-traceable radionuclide standards are procured from
commercial suppliers in liquid form. These calibration standard
solutions are weighed on an analytical balance and diluted to the
appropriate concentrations (See Attachment B, Pages 7-12).

The individual detector systems undergo a daily Quality Control (QC)
count. The results of the QC counts are logged into a QC software
system that plots the data on a control chart and flags any non-
compliance. The QC chart piots are available to the Radiochemistry
Group Leader via laboratory computer interface. A QC count within 2
sigma of the known value indicates that the system is functioning
properly. Any detector in non-compliance, by having two consecutive
counts outside 2 sigma, is tagged and taken out of service. The
detector is then sent to the manufacturer for repair. The inspector
observed a bank of alpha spectrometry detectors that were tagged as out
of service. These detectors had been recently acquired and had not yet
been calibrated.

Quality Assurance Practices

A colgiete Quality Assurance (QA) package is assembled and included with
each batch of results for client samples. This package contains
calibration data for officiency, energy, and resolution (Full Width Half
Max - FWHM). Information on the calibration standards and verification
of the calibrations is i11so 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.

The laboratory participates in the Intercomparison/Performance
Evaluation Study programs sponsored by the Environmental Protection
hgency (EPA) and the Department of Energy Environmental Measurements
Laboratory (EML). The inspector examined the results from the previous
twe 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
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
radiological analyses, therefore this error does not indicate an
inability to analyze water samples for Co-60 concentration.

3



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
Attachment E) to review the calibration, sample analysis, QC analyses,
and other aspects of the overali anaiysis. 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 Minimum Detectable Activity and appropriate reporting units, is
conducted by the specific project manager for that batch of samples.

7.  Organizational Structure

The organizational structure of the vendor laboratory 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. Radicchemistry
F. Quanterra, inc. St. Louis Laboratory Organization Chart
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( TE:._§ & ™ Work Order No.:
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BY: ——_ St. Louis Labeoratory

Date: 2 ~L8-TS5 07750
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Project No: Initiated by:
Analysis Requested: _Refer tg REA/COC RFA/COC Numbers:_ /4 #¥ 5~ 327

Client Sampie Numbers Affected: ____Entire Logia
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AT ISR
1. NA Not enough sample received for proper analysis. /%) O Custody pe disturbedbroken/missing.
Received approximately: 9. NA  Sample splits performed by lab.
f2) O Sumple received broken/leaking. 10. NA Volatil sample received with approximately
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Date:

Project Management Roview:
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'.Efticiency Calibration Report (continued) Page 2

Sample 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 = WG § -3.66
3 88.03 3.99E-02 1.46E-03 4.00E-02 -0.09 -0.32
4 122.06 3.86E-02 7.76E-04 3.76E-02 1.29 2.59
S 165.85 3.28E-02 6.39E-04 3.26E-02 0.34 0.65
6 279.19 2.23E-02 S.19E-04 2.24E-02 -0.09 -0.20
v | 391.69 1.60E-02 7.27E-04 1.66E-02 -0.76 ~3.48
8 513.98 1.24E-02 2.57E-04 1.28E-02 -1.%3 «3.1%
9 661.65 1.03E-02 2.23E-04 1.01E-02 0.86 1.87
10 898.02 7.48E-03 2.19E-04 7.55E-03 -0.34 -1.01
11 1173.22 5.96E-03 4.91E-05 5.94E-03 0.41 0.34
12 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: (o / & /| #¢
ATTACHMENT B

PAGE 3 of 30 pages
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$1SDIA2: (GAMMA.SCUSR.CERIMARN. .. CER;1
30-SEP-1994 14:37

Title : MARN1L

( mntity : 3 ) Assay date : 1-AUG-1994 12:00:0¢C.
Nuclide Half Energy
Name Life (keV) Rate ¥ Err % Abn CAL/INIT?
I-129 1.57E+07Y 39.6 278. 2.20 7.8 No
AM-241 432.00Y $9.5 346. 2.10 3%.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.C 1891. 2.90 93.4 No
CO-60 $.27Y 1173.2 1036. 0.60 100.0 No
CO-62 $.37% 1333.5 1036. 0.60 100.0 Yes
Y-88 107.00D 1836.0 2005. 2.90 99.4 No

E ATTACHMENT B



CERTIFICATE OF i !

GAMMA STANDARD SOLUTION

Radionuciide: T - 109 ~Haittite: {1.572004) x 10" ¢ns
Customer: _METATRACE TAXK  PO. No. 21910 )
Solution No.: 3449-S1- | Catalog No.: 7129-/
Description of Standard Solution

a Mass of solution: S.00073 - L

b. Chemical form: Nal o QI AN AnON

c. Carrier content: Nawg  ANDED

d. Solution density: LOOIC A= fem /
Radioimpurities

NONE DETECTED

Radioactive Daughters

Aance

Radionuclide Concentration
a. The concentration was wﬁ
b. Reference Date: - :
Method of Callbration
Waeight aliquots of the solution were assayed by gamma spectrometry, in-
tegrating under the Mev peak(s). The

branching ratio(s) used was/were gamma
rays per decay.

Uncertainty of Messurement
a. Systematiz uncertainty in instrument calibration: = el %
b. Random uncertainty
l.inassay: = ___ 0.8 %
2. In weighing(s): = %
c. Total Uncertainty: = 3.0 v« at the 99% confidence leve!.

NBS Traceability
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
C. Michael Lederer ot al.
2.1PL participates in an NBS measurement assurance program to establish and
maintain implicit traceability for a number of nuclides, based on the blind assay
(and later NBS certification) of Standard Refarence Materials. (As in NRC
Regulatory Guide 4.15)

Quality Cont

ISOTOPE PRODUCTS LABORATORIES
1800 No. Keystone St., Burbank, California 91504
(818) 843-7000

:‘EFJ ATTACHMENT B
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CALIBRATIO

o D146

Descripnion Product coge  2CY.48 Solution number:  R4/215/40
This mixed radionuciide gamma-ray reference standaerd consis of a 0lution in 4M MCI of the ten radionuciides
hiited Delow

Mesiurament Reterence ime 1200 GMT on 1 August 1994

md Accuracy
Mass of solution, 5, 3096 grams Demsry 1,073 gmiat20¢
Pacent Gamma.ra Gamma-cays Random Systemanic Qverail
radionucide energy (ke per second uncartanty uncertainty uncertainty

Der gram
of solution

Americium. 241 59.54 1099 2 0.2 % t 1.9% 2 .15
Cadmium. 109 88.03 619 t 0.3 % t 3.3 : 3.6%
Cobait-§7 122.1 564 t 0.2% : 1.6% ¢ 1.8%
Carum. 139 165.9 664 t 0.3 % t 1.4 % t 1.7%
Mercury 203 279.2 1929 s 0.2 % 8 2.0% t 2.2%
Tin-113 3917 208 t 0.1% t 4.4 % t 4.%%
Strontium-98 §140 379 t 0.3 % t 1.7% $ 2.0%
Caesium. 127 661.7 2414 t 0.2 % t 1.9% t 2.1%
Y ttrium 88 894.0 3% t 0.4 % t 2.99% s 2.9%
Cobait-60 "nn 328% 2 0.2% s 0.4 % : 0.64
Cobatt-60 1333 3287 t 0.2 % t 0.4% t O.€9,
Yttrium-88 189 6358 t 0.4 % e 2.5% | e 2.9%

Purity At the reference time the solution sigo contained the following impurities

Chlorine-36 lemg than 3 becquerels (0.1 nanocuries) per qram,
[ron-59 equal to 4.8 becquerels (0.13 nanocuries) per gram,
-~

Raemarks including composition of tw salution. methods of measuremant, de:v schame assumotions
finitions of uncertainties, are Given in the data sheet accompany ing this certiticate
meets the quslity assurance requirements of NRC Regulatory Guide 4 15 for achieving explic *
’ lity as defined in NCRPSE (1985)
Agpr oved ‘\
Signatory

——

8 0D Sinaleton Page 1 of 1 AmefShan

NS 8 lcate § SSuea ACCOMTANCE with 1N CONQINONS Of ACCIeTTANON FANeq Dy "M NAlCra \eas rement Acs " : 3 -
T35 35505560 e TeASLIeMeNt 220a0uTy Of INg 20Oy NG 15 TICHADTY 10 BCIGN ST "2 Ar 3 $TACATIS A0 —_
TR eTeN! ‘e dusec 3t e COMBSOONaNG) NANONY SIANCANTS QD00 TSSOV U 'R E ReEr ¢ e

= . L L Bk TR R T e S L eymen
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0
N
/
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lsotope y/sec®y  yisec

-129
Am-241
Cd-109

Co-57
Ce-139
Hg-203
Sn-113

Sr-88
Cs-137

Y-88

Co-60

Co-60

Y-88

Activity of Radioactive Calibraton Standard
Solution #R4/215/4C-1

One Liter Marinelli Beaker

Standard Totai
N/A 278
1099 340
619 19§
564 178
664 208
1929 608
2028 639
3793 1196
2414 761
5999 1891
3285 1038
3287 1036
6368 2008

Branching Total
Batio dam/mi Becquerals aCifliter
0.0782 2219 3698
0.359 §7.9 965
0.0372 3148 5246
0.8551 12.8 208
0.8035 15.6 261
0.773 47.2 787
0.649 59.1 985
0.9927 72.3 1208
0.8512 §3.6 894
0.934 121.5 2025
1.0 62.1 1038
1.0 62.2 1036
0.994 121.0 2017
Calibrated on:

01-AUG-94 at 12:00 GMT

99955

260886

141790

§620

7042

21264

26627

32558

24166

54731

27992

28009

54504

ATTACHMENT R
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VME Gamma Spectroscopy Report generated 30-SEP-1994 13:10:34

Configuration:

51$DIA2:[GAHMA.SCUSR.ARCHIVE]CAL_GEQ_MARN1L4_51.CNF;I'

Quanterra Environmental Services

R

Louls Laboratory

Project Number

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 ----

Sample Date 1-AUG-1994 12:00:00. Elapsed live time:
Acquisition date 28-SEP-1994 16:06:18 Elapsed re~) time:
Decay time 58 04:06:18.90 ¥ dead time

(L“qctor name
..rgy cal. time

Effic. cal. time

Start channel
Sensitivity
Critical level?
Empirical Eff?

Energy colerance,;

Abundance limit
MDA Width (FWHM)

---- Sample Intormation ----

: Calibration

---~ Detector Parameters ----

: GE4 Counting geometry:
28-SEP-1994 18:53:05 Energy cal. type
28-SEP-1794 18:53:05 FWHM cal. type

---~- Processing Parameters ----

80 End channel
$.00000 Gaussian Sens.

No Propagate Errors?:
Yes Library-based eff:
2.00000 Half life ratio
75.00000 WTM error limit
3.00000 MDA Confid Level

0 02:00:00.00
0 02:01:30.70
1.3%

MARN1L4
POLY

: SQRT

4096
10.00000
No

No
8.00000
3.00000
S.00000 %

ATTACHMENT B
PAGE (Y of 30 pages



Post -NID Peak Search Report
Sample ID

It

{

QOOOOOOOOOOOOOO\O\O\D‘OC

Energy

50.
$9.
70.

72

82.
85.
88.

122
136

165.
199.
25S.
279.

391
514
661
814
898
1173
1324
1332
1836

01
48
82
.84
58
26
03
.09
.51
90
12
23
23
' 78
.01
.64
.01
.01
.18
.70
.45
.04

R4/215/40-1

Area

4230
88374
3256
5286
3606
3gl1l
51438
425954
5140
36719
429
2502
41111
51982
57435
56019
1549
69805
43532
1635
38928
40190

Bkgnd

39818
34982
18571
15130
27647
35227
15686
2742°
2157
21199
14624
12167
14393
9202
8410
8138
3704
6142
3236
2038
2157
694

Acquisition date

FWHM Channel
.79 99.89
.89 118.84
.99 141.53
.88 145.57
.94 165.07
33 170.42
.96 175.96
.96 244.13
.93 272.98
.03 331.79
.96 398.26
.14 510.54
.16 558.57
.22 783.65
.31 1028.35
.44 1323.73
.63 1628.58
.65 1796.65
.80 2347.18
.78 2650.32
.94 2665.82
.34 3673.22

NHENHFHEFMEHERENEOMNOOONHO OO M

Left
97
114
138
138
160
160
160
239
269
327
3%6
S07
553
779
1023
1317
1623
1789
2339
2642
2658
3664

Pw %Err
®12.3
9 1.9

32°13.7

12 7.6

21 17.4

21 231

23 - 1.2

11 1.8
9 10.7

10 1.8
7 94.0
8 15.8

11 1.8

i3 1=k

13- 1.1

it 1.4

11 16.0

16 0.9

17 1.1

16 13.3

Bl Rl

=% 1.3

Page : 2
28-SEP-1994 1%:06:18

Fit Nuclides

AM-241
1.69E+00

8.60E+00
TH-228
CD-109
CO-57
CO-57
CE-139

SN-113
HG-203
SN-113
SR-85

Cs-137

Y-88
CO-60

CO-60
Y-88

ATTACHMENT B
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‘Summary of Nuclide Activity

Sample

ID

R4/215/40-1

Total number of lines in spectrum
Number of unidentified lines

nber of lines tentatively™1dentified by NID

Nuc! ide

Nuclide
CO-57

Nuclide

Nuclide
CO-60
Y-88
CD-109
SN-113
CE-135

Nuclide

{ "ide
5
Cs-137
HG-203

Nuclide

Nuclide
TH-228

Nuclide

Nuclide
AM-241

Tvne fiseinn
Hlife Decay
271.00D 1.16

Total Activity

Type activation
Hlife Decay
$.37X 1.02

106.60D 1.46
464.00D 1.09
115.10D 1.42
137.66D 1.34

Total Activity

Type fallout
Hlife Decay
64 .84D 1.86
30.20Y 1.00
46.60D 2.38

Total Activity

Type Th Series
Hlife Decay
1.91Y 1.06

Total Activity

Type Np Series
Hlife Decay
432.00Y 1.00

Total Activity

Grand Total Activity

E 52

Uncorrected
pCi/Liter
4 .977E+03

4.977E+03

Uncorrected
pCi/Liter
2.742E+04
3.666E+04
1.296E+05
1.814E+04
5.271E+03

2.171E+05

Uncorrected
pCi/Liter
1.693E+04
2.453E+04
B8.926E+03

5.039E+04

Uncorrected
pCi/Liter
2.951E+04

2.951E+04

Uncorrected
pCi/Liter
2.497E+04

2.497E+04

3.269E+05

"K" = Keyline not found
"E" = Manually edited

P: e 3

Acquisition date 28-SEP-1994
28
1
21 95.45%

Decay Corr Decay Corr 2-Sigma
pCi/Liter 2-Sigma Error %Error Flags
S.776E+03 0.104E+03 .79
5.776E+03

Decay Corr Decay Corr 2-Sigma
pCi/Liter 2-Sigma Error S&Error Flags
2.800E+04 0.032E+04 1.15
5.353E+04 0.057E+04 1.06
1.414E+05 0.017E+05 1.18
2.576E+04 0.029E+04 3.13
7.066E+03 0.128E+03 1.82
2.557E+05

Decay Corr Decay Corr 2-Sigma
pCi/Liter 2-Sigma Error %Error Flags
3.155E+04 0.033E+04 1.06
2.462E+04 0.027E+04 1.09
2.122E+04 0.032E+04 1.50
7.739E+04

Decay Corr Decay Corr 2-Sigma
pCi/Liter 2-Sigma Errer SError Flags
3.126E+04 0.722E+04 23.10
3.126E+04

Decay Corr . Decay Corr 2-Sigma
pCi/Liter '2-Sigma Error %Error Flags
2.498E+04 0.025E+04 1.03%
2.49BE+04
3.951E+05
"M" = Manually accepted

1imit

"AN

= Nuclide specific abn.

ATTACHMENT B
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'Combined Activity-MDA Report

Sample ID : R4/215/40-1

~-=--~ Identified Nuclides -

/

|

Nuclide

CO-57
CO-60
SR-85
Y-88
CD-109
SN-113
Cs-137
CE-139
HG-203
TH-228
AM-241

---=- Non-ldentified Nuclides

Nuclide

BE-7
NA-22
K-40
&
i
Cu-58
FE-59
ZN-65
SE-75
RB-83
NB-94
NB-95
ZR-95
RH-101
RH-102
RH-102M
RU-103
RH-106
AG-110M
SB-124
SB-125
I-126

- SB-126

I-129
I-131
BA-133
Cs-134
CsS-136
B} 40

Activity

(pCi/Liter)

NWNONOINNNHFEFO WY,

.776E+03
.B00E+04
.155E+(04
.353E+04
.414E+05
.576E+04
.462E+04
.066E+03
.122E+04
.126E+04
.498E+04

Key-Line

Activity K.L.
(pCi/Liter) Ided

] 1 ]
BN W WO WU YWD W

.639E+01
.946E+00
.164E+03
.167E+01
.58%E+01
.BOSE+02
.570E+02
.297E+01
.645E+01
.342E+01
.627E+01
.147E+02
.753E+01
.079E+01
.95BE+01
.017E+01
.187E+01
.7T16E+02
.763E+02
.872E+01
.319E+01
.167E+04
.256E+02
.868E+04
.374E+03
.B80E+01
.247E+01
.030E+02
.206E+03
.837E+01
.218E+02
.3BSE+02

Act error

BN WHEMNNF WU WW -

.036E+02
.228E+02
.329E+02
.655E+02
.663E+03
.917E+02
.676E+02
.283E+02
.184E+02
.223E+03
.S16E+02

Act error

A ENVNDdDWHNEHEMHEPMEODHFNNNNBENNDODNENDHDON®D Q-

.223E+03
.265E+01
.069E+02
.114E+03
.664E+01
.516E+02
.232E+02
.231E+02
.042E+02
.049E+02
.198E+01
.273E+02
.461E+02
.755E+01
.187E+02
.110E+02
.B58BE+02
.116E+02
.09SE+02
.369E+02
.932E+02
.743E+03
.231E+03
.170E+03
.240E+03
.234E+01
.436F 1yl
.492E+03
.5B4E+03
.577E+02
.147E+02
.BO06E+03

(pCi/Liter)

7

Acquisition Jate

MDA

.642E+01

1.499E+02

e e S S S e

(pCi/Liter)

OB OB DWW W W WD W W WO N W e e

.967E+02
.351E+02
.549E+03
.B75E+02
.S06E+02
.025E+02
.349E+02
.604E+03
.7T73E+02

MDA

.993E+03
.211E+02
.360E+03
.544E+03
.422E+02
.218E+02
.782E+02
.586E+02
.766E+02
.311E+02
.354E+02
.734E+02
.084E+02
.813E+01
.636E+02
.534E+02
.026E+02
.307E+03
.636E+02
.201E+02
.169E+02
.0B8SE+03
.270E+03
.295E+03
.531E+04
.373E+02
.195E+02
.014E+03
.996E+03
.221E+02
.173E+02
. 256E+03

2000000 0000000000000 O0O0CDOD0OD0OD0O0OD0D0OO

Page

28-SEP-1994 16:06:18

4

MDA error Act /MDZ
0.000E+00 75 .58¢
0.000E+00 186 .861
0.000E+00 36C.35:
0.00CE+~CO 396.30¢
0.000E+00 91.28:
0.000E+00 137.36¢€
0.000E+00 163.471
0.000E+00 68.93C
0.000E+00 90.320
0.000E+00 6.79C
0.000E+00 140.8134
MDA error Act /MDA
.000E+00 -0.00¢
.000E+00C 0.057
.000E+C0 0.85¢
.000E+00 -0.00¢
.000E+00 -0.2852
.000E+00 0.81¢€
.000E+00 -0.232
.000E+00 «0.036
.000E+0Q0 -0.092
.000E+00 «0.101
.000E+00 0.26E
.000E+00 =0.578
.000E+00 -0.09z
.000E+00 -0.5822
.000E+0Q0 0.054
.000E+0Q0 0.085
.000E+0Q0 0.171
.000E+00 0.516
.000E+0Q0 1.078
.000E+00 0.267
.000E+00 -0.10S
.000E+0Q0 1.647
.000E+0Q0 0.130
.000E+QO0O 43.00z2
.000E+00 -0.220
.000E+00 0.137
.000E+0Q0 0.272
.000E+00 -0.200
.000E+Q0 -Q0. 138
.000E+0Q0 «0.087
NN .Lan n B2AE
ATTACHMENT B
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EFFICIENCY
CALIBRATION
VERIFICATION
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Gamma Spectroscopy Efficiency Verification

Geometry: MARN1L
Date: 9/30/94
Detector: GE4
Calibration Standard: R4/215/40-1

Isotope Certified Activity | Observed Activity Difference

1-129 99955 NA 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 va

Date / C r { ?/
"B ATTACHMENT B

PAGE |{ of 20 pages



VMS Gamma Spectroscopy Report generated 30-SEP-1994 18:05:41

Configuration:

$1$DIA2:(GAMHA.SCUSR.ARCHIVE]SMP_R4215401_GE4_MARN1L4:63.CNF;I

Quanterra Enviro

nmental Services -- St. Louis Laboratory

Project Number
Sample ID
Batch Number

Sample Quantity

Sample Type
Sample Analyst

Sample Date
Acquisition date
Decay time

De*actor name

.gy cal. time
Effic. cal. time

Start channel
Sensitivity
Critical level?
Empirical Eff?

Energy colerance’;

Abundance limit
MDA Width (FWHM)

: No

-~ Sample Information ----

: Cal Vert
: R4/215/40-1

v

1.00000E+00 Liter
Liquid

: DEFAULT

~---- Sample Decay/Count Informatinn ----

1-AUG~13
30-SEP-1
60 04:

: GE4
: 28-SEP-1

28-SEP-1

- -

80
5.00000

Yes
1.00000
75.00000
3.00000

94 12:00:00. Elapsed live time:

994 16:01:31 Elapsed real time:

01:31.20 % dead time

- Detector Parameters ----
Counting geometry:

994 16:53:05 Energy cal. type

994 18:53:05 FWHM cal. type

Processing Parameters ----

End channel
Gaussian Sens.

Propagate Errors?:
Library-based eff:

Half life ratio
WTM error limit
MDA Confid Level

0 00:30:00.00
0 00:30:22.44

1.2%

MARN1L4

: POLY
: SQRT

4096
10.00000
No

No
8.00000
3.00000
$.00000 %

ATTACIHMENT B
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"Post-NID Peak Search Report
‘Sample ID

It

OOOOOOOOOOOOOOOO‘&O\OM

Energy

49.

50

54.
59.

70

3.

82

88.
122.

136

165.
2585.

279

391.
514.

661

813.

898
1173
1324
1332
1836

40
.95
17
50
.85
86
.24
04
12
.48
89
41
.25
76
03
.66
89S
.04
83
.83
.46
.02

R4/215/40-1

Area

1598
787
296

22781
744

1149

212
12703
10616

1096

9075
571

10015
12980
14020
14106
302
17411
10898
302
9675
10107

Bkgnd

10963
10519
6109
7983
4640
3814
3892
7322
6684
5522
5158
3096
2922
2607
2285
1922
899
1466
655
467
631
138

Acquisition date

FWHM Channel

NHNPHEPEPHEREPRER R HNOO0000 MO MMM

.93
«Te
.01
.88
.08
.84
.78
.86
.98
.89
.06
.01
+ 48
88
.32
.43
.52
.60
.82
.66
.99
3|

98
101

118

141,
145.
164.
178.
244 .
272.
.78
510.
558.
x f
.38

331

783
1028

1323.
.48
.71
2347.
2649.
.83
3673.

1628
1796

2665

.67
.76
105,
.88

41

59
62
39
99
19
93

90
61

76

29

97

19

Left

93
93
93
114
137
137
163
171
239
269
327
507
554
778
1023
1317
1624
1789
2341
2642
2658
2661

Pw %Err
ab 27.3
16 51.9
16 B3.9
9 1.9
13 29.8
13- 17.3
S 89.2
10 3.1
11 3.6
9 25.2
10 3.6
8 34.8
9 2.8
13 2.4
i3 2.2
14 2.1
10 38.8
17 1.8
16 2.2
14 32.5
19 2.4
24 2.1

Page 2
30-SEP-19%4 6:01:31

Fit Nucliides

2.33E+00

AM-241
1.47E+00

CD-109
CO-57
Co-57
CE-139
SN-113
HG-203
SN-113
SR-85
CsS-137

Y-88
CO-60

CO-60
Y-88

ATTACHMENT B
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Summary of Nuclide Activity Page : 3

Sample ID : R4/215/40-1 Acquisition d-te 30-SEP-1994 1%6:01:31
Total number of lines in spectrum 22
Number of unidentified lines 5
" mber of lines tentdtively identified by NID 17 77.27%
N..lide Type : fission
wtd Mean Wwtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/Liter pCi/Liter 2-figma Error %Error Flags
LO-57 271.00D 1.17 4.946E+03 5.769E+03 0.204E+03 3.53
Total Activity 4.946E+03 S.769E+03
Nuclide Type activation
wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/Liter pCi/Liter 2-Sigma Error %Error Flags
20-60 5.27Y 1.02 2.742E+04 2.802E+04 0.045SE+04 1.62
{-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
3SN-113 315.30D 1.44 1.812E+04 2.604E+04 0.062E+04 2.39
'E-139 137.66D 1.35 S5.210E+03 7.054E+03 0.256E+03 3.63
Total Activity 2.158E+05 2.559E+05 .
juclide Type fallout
Wtd Mean wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
*Vide Hlife Decay pCi/Liter pCi/Liter 2-Sigma Error SError Flags
) 64 .84D 1.90 1.653E+04 3.146E+04 0.070E+04 2.31
5 w87 30.20Y 1.00 2.471E+04 2.480E+04 0.053E+04 2.14
IG-203 46.60D 2.45 B8.698E+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 Errnr %Error Flags
M-241 432.00Y 1.00 2.574E+04 2.575E+04 0.0S0E+0: 1.94
Total Activity 2.574E+04 2.575E+04
Grand Total Activity 2.964E+05 3.650E+05
lags: "K" = Keyline not found "“M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
ATTACHMENT B
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yCombined Activity-MDA Report Page 4
Sample ID R4/215/40-1 Acquisition date 30-SEP-1994 T6:01:31
---- Identified Nuclides ----

. Activity Act error MDA MDA error Act /MD#

clide (pCi/Liter) (pCi/Liter)

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 77.96¢
Y-88 5.470E+04 7.504E+02 2.699E+02 0.000E+00 202 .69¢
CD-109 1.401E+05 4.327E+03 3.253E+03 0.000E+00 43.05¢
SN-113 2.604E+04 6.225E+02 3.752E+02 0.000E+00 69.411
CS-137 2.480E+C4 5.306E+02 2.989E+02 0.000E+00 82.98¢
CE-139 7.054E+03 2.561E+02 2.051E+02 0.000E+00 34 .38¢
HG-203 2.129E+04 5.939E+02 4.822E+02 0.000E+00 44 .14°¢
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°7 2.544E+03 0.000E+00 -0.241
CR-S1 -3.188E+03 4 .428E+03 7.346E+03 0.000E+00 -0.434
MM -S4 -1.252E+02 1.708E+02 2.766E+02 0.000E+00 -0.453

( 8 2.163E+02 3.040E+02 4.466E+02 0.000E+00 0.484
v 29 -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 0.207
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 -0.80C
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 -0.288
RU-103 -1.871E+02 3.911E+02 6.294E+02 0.000E+OC -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 £.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
1-12¢ 9.922E+04 2.333E+03 4 .588E+03 0.000E+CGO 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 C.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 2.03BE+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 N.000E+00 0.405
1\ 17 5.128E+03 1.079E+04 1.640E+04 A ANATLNN n.313
EU-152 3.262E+02 7.592E+02 1.273E+0
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‘VMS Calibration Report V1.5 Generated 28-SEP-1994 18:53:34 .

‘Configuration : MCAC: [NDSCOUNT)GE45$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
«.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 39.58 319.49 0.087
2 118.88 59.54 $9.50 0.036
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 $58.5%7 279.19 279.23 -0.042
7 783.66 391.69 391.72 -0.034
8 1028.35 $13.98 514.01 -0.034
9 1323.73 661.65 661.64 0.011
10 1796.65 898.02 898.01 0.013
i1 2347.18 1173.22 1173.16 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
Nbr Energy FWHM FWHM Difference
- | 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
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 .30 -0.080
8 513.98 1:33 1.41 -0.102
9 661.65 1.44 1.93 -0.084
10 898.02 369 1.69 -0.034
11 1173.22 1.80 188 -0.046
12 1332.49 1.9% k.93 0.014
13 1836 .01 2.34 2317 0.168

Efficiency Calibration Report
Eff = exp(a2 + a3*x + a4+*x**2 + aS*x**3 + a6*x**4 + a7*x*+*5), x=ln(al/energy)

al az2 a3’ a4 as a6 a7
937.8 -4.926 0.9160 8.7415E-02 -5.4321E-02 -7.

ATTACHMENT B
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Spec n : $1$DIA2: [GAMMA.SCUSR.ARCHIVE]CA 4_MARN1L4_651.CNF; 1
Calit vate: 28-SEP-1994 18:53

Detector : GE4 Geometry: MARN1L4

Energy = 0.092 + 0.4997 * ch + 2.5149E-08 * ch*x2

1000 |

Energy (keVv)

&

xa

23

RR 0 2 ES T L PR T T R e S e

9.,§ 0 500 1000 1500 2000 2500 3000 3600

’?% Channel Number '
=



Spect $13DIA2: [GAMMA . SCUSR. ARCHIVE]CAL
Calib _ate: 28-SEP-1994 18:53

Detector : GE4
FWHM = 0.557 + 0.03767 * SQRT(Energy)

FWHM (keV)
e
o
I

—

I-MARN1L4_51.CNF; 1

Geometry: MARN1L4

.
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ENERGY AND FWHM
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ENERGY AND FWHM
CALIBRATION
COUNT DATA
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ENERGY AND FWHM
CALIBRATION
VERIFICATION
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( QUANTERRA ST. LOUIS -——
1991-1994 EZ A RADIOLOGICAL INTERCOMPARISON STUDY RESULTS'

UPDATED 3/24/95
GAMMA IN WATER
DATE KNOWN VALUE  RESULT  NORM.DEYV. FLAG
(pCi/L) (pCV/L)

“co 10/91 29.0 33,67 1.62

02/92 40.0 45.67 1.96

06/92 20.0 24.33 1.50

10/92 10.0 14.33 1.50

06/93 15.0 15.67 0.23

11/93 30.0 30.67 0.23

06/94 50.0 5C.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
1%Ru 10/91 199.0 214.67 1.36

02/92 203.0 188.67 -1.24

N6/92 141.0 135.33 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)

e, ATTACHMENT C
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QUANTERRA ST. LOUIS :
1991-1994 EPA RADIOLOGICAL INTERCOMPARISON STUDY RESULTS

UPDATED 3/24/95
GAMMA IN WATER (continued)
DATE KNOWN VALUE RESULT  NORM.DEV. FLAG
(pCUL) QL)

Hes 10/91 10.0 10.33 0.12

02/92 31.0 29.0 £.69

06/92 15.0 14.0 0.35

10/92 8.0 6.33 0.58

06/93 5.0 6.00 0.35

11/93 59.0 57.67 0.46

06/94 40.0 37.35 0.9

11/94 24.0 12.00 4.16 x
Wes 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 { 96

11/94 45.0 25.67 -8.08 x
Ba 10/91 98.0 5.00 -16.11 x

02/92 76.0 59.33 -3.61 Y

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

e, ATTACHMENT C

" 1




Gross

DATE

10/91
04/92
10/92
04/93
10/93
04/94
10/94

10/91
04/92
10/92
04/93
10/93
04/94
10/94

10/91
04/92
10/92
04/93
10/93
04/94
10/94

10/91
04/92
10/92
04/93
10/93
04/94
10/94

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

UPDATED 3/24/95

PERFORMANCE SAMPLE B
KNOWN VALUE  RESULT
(pCV/L) QL)
65.0 54.0
140.0 140.0
53.0 46.67
177.0 142.00
58.0 46.33
117.0 97.00
142.0 92.00
15.0 9.33
8.0 11.33
41.0 41.00
15.0 5.67
20.0 36.00
25.0 20.67
17.0 19.0
10.0 9.67
29.0 29.00
10.0 14.33
14.0 18.33
15.0 13.33
20.0 23.0
56.0 56.0
15.0 19.67
39.0 36.67
10.0 8.67
20.0 20.67
40.0 41.33

NORM.DEYV. FLAG

-1.91

0.00
-1.10
-2.25
-2.02
-1.92
-4.12

-1.96
0.95
0.00

-3.23
5.54

-1.50

0.69
0.29
0.00
1.50
1.50
0.58

1.04
0.00
1.51
0.81
0.46
0.23
0.46

g Nla
i K
-.'
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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.DEYV. FLAG
(pCiL) (pCV/L)

10/91 10.0 9.0 0.35
04/92 24.0 20.33 -1.27
10/92 5.0 5.33 0.12
04/93 270 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
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
04/94 290 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
(pCU/F) (pCi/F)
a 03/92 7.0 8.33 0.46
08/92 30.0 32.67 0.58
08/93 9.0 21.33 0.81
08/94 35.0 44.0 1.73
B 03/92 41.0 41.0 0.00
08/92 69.0 75.00 0.52
08/93 47.0 51.33 1.50
08/94 56.0 53.0 0.52
Psr 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
¥ 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
- = No data submitted f = Above control limi
@ = Insufficient data x = Determined to be an outlier U = Below control limi

* Individual EMSL reports are available for review by request (Quanterra St. Louis Reporting Code = "SI").
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ITAS-St. Louis
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Harvices St. Louis Laboratory
Data Review Checklist
RADIOCHEMISTRY

Project No:  589.02 21%.5 3

Batch No: (727294

SDG/bolin No :

3730 2734 3I333 7354 365

Parameter : A—Jn’

Review Items

. Calibration

. Is all result documentation included per the QAS?

. Sample Analysis

. Are all sample chemical yields within acceptance criteria?

Were all samples analyzed within the holding times?

._QC Sampie Analysis

. Is the blank chemical yields within acceptance criteria?

s the blank activity < MDA’

A
1
B
1
3
C
!
2
2

Is the blank MDA (araalvuy) < theCRDLpertthAS?

[s the sampi= activity > 10X the blank activity?

. Is the LCS '» recovery within acceptance criteria?

. Is the LCS chemical yields within acceptance criteria?

. Is the duplicate(s) RPD(s) within acceptance criteria?

4%

. Is the MS/MSD(s) % recovery within acceptance criteria?

\

. Other

Are all nonconformances included and noted?

. Are all required forms complete and reviewed?

. Was the correct methodology used?

. Were all manual calculations checked at the required frequency?

. Were forms chacked for transcription errors?

\\\N\\k\\\\\\\\ NN

J
6
7
8
D
1.
2
3
4
5
6

. Were the correct units reported?

Comments on a "No" response -
23%0-c0i,2, 3,4 FITool2,3,4 3334006 F%  F737-00L2 3725%a

MODA>CRDL (e 4  aaly I e ;
g1 lids ATTACHMENT E
Q 5 2'-44 @AJPAGH_LOLL;M;“
Analysts/Reviewer : Date: 5-2; ,?f;
Second Level Review - Date: 3-2( -9
Page | of |

DATAREV XLS Rev 2 (2/93)
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April 24, 1995

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE PRESIDING OFFICER

In the Matter of )

) Docket No. 30-16055-ML-REN
ADVANCED MEDICAL SYSTEMS, )
INC. ) ASLBP No. 95-707-02-ML-REN
(Cleveland, Ohio) )

) (Material License

) No. 34-19089-01)

The Staff of the Nuclear Regulatory Commission hereby responds to the April 11,
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. § 2.1211(b). The Staff
has no objection to the Village of Newburgh Heights' request.
Respectfully submitted,

itn n

Marian L.
Counsel for NRC Staff

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

AseSeuees5T 3pp i




UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE PRESIDING OFFICER

In the Matter of

ADVANCED MEDICAL SYSTEMS,
INC.
(Cleveland, Ohio)

)
)
)
)
)
)
)

Docket No. 30-1/055-ML-REN
ASLBP No. 95-707-02-ML-REN

(Material License
No. 34-19089-01)

CERTIFICATE OF SERVICE

[ hereby certify that copies of the "NRC STAFF'S RESPONSE TO REQUEST TO
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