
UNITED STATES 

.U, NUCLEAR REGULATORY COMMISSION (CENTRA. L & 
REGION III 

799 ROOSEVELT ROAD 
GLEN ELLYN. ILLINOIS 60137 

Iowa Electric Light and Power Docket No. 50-331 
Company 

ATTN: Mr. Duane Arnold 
President 

Security Building 
P. 0. Box 351 
Cedar Rapids, Iowa 52406 

Gentlemen: 

This refers to the inspection conducted by Mr. G. T. Gibson of 
this office on August 9 and 10, 1976, of activities at Duane 
Arnold Energy Center authorized by NRC Operating License No. DPR-49 
and to the discussion of our findings with Mr. Hammond and other 
members of your staff at the conclusion of the inspection.  

The enclosed copy of our inspection report identifies areas 
examined during the inspection. Within these areas, the 
inspection consisted of a selective examination of procedures 
and representative records, observations, and interviews with 

* personnel.  

No items of noncompliance with NRC requirements were identified 
during the course of this inspection.  

In accordance with Section 2.790 of the NRC's "Rules of Practice," 
Part 2, Title 10, Code of Federal Regulations, a copy of this 

letter and the enclosed inspection report will be placed in the 
NRC's Public Document Room, except as follows. If this report 
contains information that you or your contractors believe to be 
proprietary, you must apply in writing to this office, within 
twenty days of your receipt of this letter, to withhold such 
information from public disclosure. The application must include 
a full statement of the reasons for which the information is 

considered proprietary, and should be prepared.so that proprietary 
information identified in the application is contained in an 
enclosure to the application.  
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Iowa Electric Light and 
Power Company 

We will gladly discuss any 
inspection.

- 2 - AU~G2 7 1976)

questions you have concerning this 

Sincerely yours, 

William L. Fisher, Acting Chief 
Fuel Facility and Materials 
Safety Branch

Enclosure: 
IE Inspection Report 
No. 050-331/76-18 

cc w/encl: 
Mr. G. G. Hunt, Chief 

Engineer 

bcc w/encl: 
Central Files 
Reproduction Unit NRC 20b 
PDR 
Local PDR 
NSIC 
TIC
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UNITED STATES NUCLEAR REGULATORY COMMISSION 
OFFICE OF INSPECTION AND ENFORCEMENT 

REGION III 

Report of Confirmatory Measurements Inspection 

IE Inspection Report No. 050-331/76-18

Licensee: Iowa Electric Light and Power Company 
Security Building 
P. O. Box 351 
Cedar Rapids, Iowa 52405

Duane Arnold Energy Center 
Palo, Iowa

Type of Licensee: 

Type of Inspection: 

Dates of Inspection:

Principal Inspector:

License No. DPR-49 

Category: C

BWR - 1593 MWt (GE) 

Routine, Announced 

August 9 - 10, 1976

G. T. Gibson

Accompanying Inspectors: None 

Other Accompanying Personnel: None

Reviewed By: A. Pagliar , Chief 
Environmental and Special 
Projects Section

. /7IA 
/(Date)
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SUMMARY OF FINDINGS 

Inspection Summary 

Routine, announced inspection on August 9 and 10, 1976, (76-18): Review 

of records and documentation pertaining to radioanalytical laboratory 
quality control programs; discussions with licensee personnel; and 

discussion of results of co TYarison analyses of plant effluent samples 
from a previous inspection.

Enforcement Items 

None.  

Licensee Action on Previously Identified Enforcement Items 

No previously identified enforcement items within the scope of this 

inspection.  

Other Significant Items

A. Systems and Components 

None.  

B. Facility Items (Plans and Procedures)

No significant items identified.  

C. Managerial Items 

No significant items identified.  

D. Noncompliance Identified and Corrected by Licensee 

None.  

E. Deviations 

None.

F. Status of Previously Reported Unresolved Items 

No previously reported unresolved items within the scope of this 
inspection.  

1/ IE Inspection Report No. 050-331/76-07.
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Management Interview

A management interview was conducted with Mr E. Hammond and members 
of his staff at the conclusion of this inspection on August 10, 1976.  
The following items were discussed: 

A. The NRC inspector discussed the purpose and scope of this inspection.  
(Paragraph 2, Report Details) 

B. The inspector discussed the review of the plant radiochemical procedures 

manual, and plant operations manual. (Paragraph 3, Report Details) 

C. The inspector discussed the results of the comparative analyses 
of plant effluent samples, with emphasis on those results not 
yielding acceptable comparisons. (Paragraph 4, Report Details) 
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REPORT DETAILS 

1. Personnel Contacted 

E. Hammond, Assistant Chief Engineer 

K. Young, Radiation Protection Engineer 

B. Johnson, Plant Chemist 
G. Kuehn, Assistant Radiation Protection Engineer 

J. Davis, Quality Assurance Technician 

2. General 

The Confirmatory Measurements inspection consists of a test of 

the licensee's measurements of radioactivity in actual or simulated 

plant effluent samples, comparing the licensee's measurements to 

those of the NRC reference laboratory. The two laboratories 

perform measurements on the same sample, or on duplicates or split 

samples. Measurements made by the NRC reference laboratory are 

referenced to the National Bureau of Standards' Radioactivity 

Measurements System by laboratory intercomparisons. In addition, a 

review of the licensee's procedures,instrumentation, and equipment 

relating to radiochemistry was performed.  

3. Licensee Program for Quality Control of Analytical Measurements 

The inspector reviewed licensee written procedures for administrative 

control of laboratory radiological analytical measurements, including 

sampling techniques, instrument calibration, and analytical techniques.  

The inspector reviewed licensee approved and adopted revisions to 2/ 
the procedures, which were prepared pursuant to the previous inspection.

The inspector determined the revised procedures included specific 

instructions on actions to be taken when counting limits are 

approached or exceeded, and procedures were prepared to delineate 

calibration frequency for the radiological laboratory instrumentation.  

The inspector has no further questions regarding this item at this 

time.  

The inspector reviewed data pertinent to calibration and calibration 

checks of instruments utilized in performing radiochemical analyses.  

In addition, the inspector reviewed licensee instrumentation and 

discussed with licensee personnel various aspects of implementation 

procedures.  

The licensee, through the Plant Operations Quality Assurance 

Department, has completed and possesses documentation on independent 

2/ Ibid.
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audits of the administrative control procedures, and the detailed 

operating procedures manual pertinent to radioanalytical work.  

Results of two audits August, 1975, and March, 1976, were reviewed by 
the inspector. No significant items or deviations from the Operations 

Manual were noted in the plant quality assurance audits.  

4.. Comparison of Analytical Results 

The inspector reviewed results of the liquid waste, off-gas air 

ejector, particulate filter, and charcoal adsorber samples obtained 
from the licensee in May,1976. The results of the licensee's 

analyses and the NRC's Reference Laboratory (Health Services 

Laboratory (HSL), Idaho Falls, Idaho) were compared using the 

"Criteria for Comparing Analytical Results" (Attachment 1). A 

summary of the HSL and licensee results by sample type and isotope 

is presented in Table I.  

The inspector discussed with licensee personnel the results presented 

in Table I. The inspector noted the following analyses were in 

disagreement: 

a. Liquid Waste - Gross Beta Analysis 

The inspector discussed with licensee personnel the gross beta 

analysis of the liquid waste sample taken. Licensee personnel 

indicated calibration checks were performed to assure the beta 

counting instrumentation to be within specifications prior to 

the sample analysis. The inspector reviewed licensee calibration 

and sample handling techniques for gross beta analysis. The 

inspector obtained a new liquid waste sample, the results of 

which will be examined during a subsequent inspection.  

b. Particulate Filter - Manganese-54, Cobalt-58 

The inspector noted the licensee was unable to identify manganese

54 and cobalt-58 present on a particulate filter. Although the 

inspector noted the levels of activity present on the filter, 

as determined by HSL, were very close to the licensee's lower 
limit of detectability for intercomparison purposes, the 
activity was still present in sufficient quantity to-warrant 
identification and quantification by the licensee. Discussions 

with licensee personnel indicated possible instrumentation 
problems with the licensee's germanium-lithium (GeLi) counting 
system when numerous isotopic mixes are present at low activity 
levels in varying sample types. The inspector obtained 
a new particulate filter from the licensee and submitted to
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the licensee two spiked particulate filters, results of which 

will be examined during a subsequent inspection.  

c. Off-Gas Air Ejector Sample - Xenon-133, Xenon-133m 

The inspector discussed with licensee personnel the disagreement 

between HSL and licensee reported results of xenon-133.  

Licensee personnel stated the results for the xenon-133 were 

counted immediately upon sampling, whereas the ISL values were 

analyzed approximately two weeks from the date of sampling.  

The inspector noted xenon-133m activity could be expected to 

be masked (Compton) by xenon-135 activity. The inspector 

obtained a new set of off-gas air ejector samples, results of 

which will be examined during a subsequent inspection.  

d. Charcoal Adsorber - Cobalt-60 

The inspector discussed with licensee personnel the results of 

the cobalt-60 activity on the charcoal adsorber filter. The 

licensee's present counting equipment restricts the instrument 

identification to only iodine-131 activity on charcoal filters.  

The inspector noted, however, the quantity of cobalt-60 identified 

by HSL was significant in that the cobalt-60 was not effectively 

trapped by the preceding particulate filter. The inspector 

noted that both the particulate filter and charcoal filter 

were obtained from the same sample train, therefore, approximately 

1/3 of the total cobalt-60, apparently passed through the 

particulate filter before being impinged and captured on the 

charcoal filter.  

Licensee personnel indicated a study would be immediately 

initiated to determine if the present particulate filter 

system is adequate to assure identification and quantification 

of radioisotopes present in effluents. This item will be 

examined during a subsequent inspection. The inspector 

obtained a new charcoal adsorber sample, the results of which 
will be examined during a subsequent inspection.  

The inspector noted that for cobalt-58 and manganese-54 on the 
particulate filter, and the cobalt-60 on the charcoal filter, the 

licensee may have underreported effluent quantities during the 

period of this inspection. The nonconservative reporting has no 

significance when reviewed against the annual release limits. With 

respect to xenon-133 activity, the inspector noted the licensee may 

have overreported effluent quantities of xenon-133 released from 

the facility. The results of the set of samples collected by the 
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inspector during this inspection will be examined during a 
subsequent inspection to provide additional information to 
evaluate licensee instrumentation for the quantification and 
identification of radionuclides in effluents.  

Attachments: 
1. Attachment 1, Criteria 

for Comparing Analytical 
Measurements 

2. Table 1, Confirmatory 
Measurements Program
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ATTACHMENT 1 

CRITERIA FOR COMPARING ANALYTICAL MEASUREMENTS

This attachment provides criteria for 

tests and verification measurements.  

empirical relationship which combines 

needs of this program.

comparing results of capability 
The criteria are based on an 

prior experience and the accuracy

In these criteria, the judgment limits are variable in relation to the 

comparison of the NRC Reference Laboratory's value to its associated 

uncertainity. As that ratio, referred to in this program as "Resolution", 

increases the acceptability of a licensee's measurement should be more 

selective. Conversely, poorer agreement must be considered acceptable 

as the resolution decreases.

RESOLUTION RATIO = LICENSEE VALUE/NRC REFERENCE VALUE

Agreement

0.4 
0.5 
0.6 
0.75 
0.80 
0.85

- 2.5 

- 2.0 

- 1.66 

- 1.33 

- 1.25 

- 1.18

Possible 
Agreement A

0.3 
0.4 
0.5 
0.6 
0.75 
0.80

3.0 
2.5 
2.0 
1.66 
1.33 
1.25

Possible 
Agreement B 

No Comparison 
0.3 - 3.0 

0.4 - 2.5 

0.5 - 2.0 

0.6 - 1.66 

0.75 - 1.33

"A" criteria are applied to the following analyses:

Gamma Spectrometry where principal gamma energy used for identifi

cation is greater than 250 keV.  

Tritium analyses of liquid samples.  

"B" criteria are applied to the following analyses: 

Gamma spectrometry where principal gamma energy used for 

identification is less than 250 keV.  

Sr-89 and Sr-90 determinations.  

Gross Beta where samples are counted on the same date using the 

same reference nuclide.

3 
4 - 7 
8 - 15 

16 - 50 

51 - 200 

2000



TABLE I 

U S INUCLEAF. REGULATURY COMMISSION 

OFFICE OF INSPECTION AND ENFbt\C[EM[ENT 

CONF IRMATORY MEA.SUFEMENTS PKOGIRAM 
FACILITY: DUANE AkNOLD

FOR THE 2 QUARTER OF 1976

---------------- HSL-------
SAMPLE ISOTOPE F.FSULT EFROR

L WASTE BETA 
H 3 

P FILTER MNI 54 
CO0 60 
CO 58

--- LICE NSEE--
RESULT E R r C

locEH6 /4&CF-08 2v7E-07 5e9E-09 
6 *5 E-0 4 15.o -e6 6 e8E-0 4 5 oBE-06

8 *O 0 
1 a 2E-0 3 
5 *OE -05

1 roF-e5 
4 OF -0r
1 GO F-05

coo 
1 .3E-03 
0 00

0.0 
1 o4E-04 
0.0'

-H ---- KSL: LI CEN SEE- -- -- -- - ---- -- -
Z VALUE

2o3E+l 7*,YE+01 
4 a6 E+00 4e6E+0

o .0 
69.9E-01 
o 00

0.00 
8 0 +0 0 
000

KATIO RES

2 e2E-01 3 .OE +01 
1oO E +00 2 a2Ei-02

O000 
11 E+O0 
000

860OE+00 
3 eO0E + 1 
500 00 +~

vc 133 1 a32E-0.3 4eOE -05 
X.- 13 3M 1 e4E-04 2c5OE-0S

.02E-03 7eOE-05 
0.0 080

4 o8E +01 3 *0E-+02 4 OE +00 3,2E+01 0 
0o0 0.0 0.0 7 60E + 00 C

C FILTER CO 60 3*9E-04 3.OE -0 5 000 n. 000 0.0 000 1 a3E+01 D

T TFST PESULTS: 
A=A CFEq EfNT 
0=0 ISAGREEMENT 
P=-POSSIBLE AGRFEEM'ENT 
N=N0 COMPARISON

OFF GAS

T 

D 
A.  

D 
A


