
UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
REGION III 

799 ROOSEVELT ROAD 

GLEN ELLYN, ILLINOIS 60137 

Mv1AY 1 0 1976 

Iowa Electric Light and Power Company Docket No. 50-331 
ATTN: Mr. Duane Arnold, President 
Security Building 
P. 0. Box 351 
Cedar Rapids, Iowa 52405 

Gentlemen: 

This refers to the inspection conducted by Mr. L. R. Greger of 
this office on April 13-16, 1976, of activiies at Duane Arnold 
Energy Center authorized by NRC License No. DPR-49 and to the 
discussion of our findings with Mr. Hunt and others 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 iden
tified within the scope of this inspection.  

Based on discussions with your representatives at the site, 
we understand that you will compile supporting data to 
demonstrate the adequacy of the calibrations of your off-gas 
stack and reactor building vent gaseous monitors and will 
make such data available for examination during a future 
inspection by this office. We further understand that you 
will correct all erroneous radioactive effluent entries in 
your 1975 semiannual reports.  

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
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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.  

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

Sincerely yours, 

James M. Allan, Chief 
Fuel Facility and 
Materials Safety Branch 

Enclosure: 
IE Inspection Report 
No. 050-331/76-09 

cc v/end: 
G. G. Hunt, Chief 
Engineer 

bcc w/encl: 
PDR 
LPDR 
NSIC 
TIC 
Central Files 
IE Mail and File Unit



U. S. NUCLEAR REGULATORY COMMISSION 
OFFICE OF INSPECTION AND ENFORCEMENT 

REGION III 

Report of Preoperational Radwaste Program Inspection 

IE Inspection Report No. 050-331/76-09 

Licensee: Iowa Electric Light and Power Company 
Security Building 
P. 0. Box 351 
Cedar Rapids, Iowa 52405 

Duane Arnold Energy Center 
Palo, Iowa 

Type of Licensee: BWR (GE) - 538 MWe 

Type of Inspection: Routine, Unannounced 

Dates of Inspection: April 13-16, 1976 

Principal Inspector: L. R. Greger(

Accompanying Inspector: None 

Other Accompanying Personnel: None 

Reviewed By: W. L. Fisher, Chief 
Fuel Facility Projects and 

Radiation Support Section

License No. DPR-49 
Category: C 

(Date 
(Date) 

(Date)
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SUMMARY OF FINDINGS 

Inspection Summary 

Inspection on April 13-16, (76-09): Review of radwaste records 
and procedures, process monitor calibrations, air cleaning systems, and 
reactor coolant chemistry; followup on previously identified 
noncompliance items, unresolved items, and licensee commitments.  

Enforcement Items 

No items of noncompliancp with NRC requirements were identified 
during this inspection.  

Licensee Action on Previously Identified Enforcement Items 

Corrective action related to an unplanned liquid release in 1974 
has been completed. (Paragraph 4.a, Report Details) 

Other Significant Items 

A. Systems and Components 

The radwaste evaporator remains inoperable. (Paragraph 4.a, 
Report Details) 

B. Facility Items (Plans and Procedures) 

Unresolved Item - Sufficient information was not available 
* to determine the adequacy of the calibrations of the off-gas 

stack gaseous monitor and the reactor building vent gaseous 
monitor. (Paragraphs 7.a and 7.b, Report Details) 

C. Managerial Items 

Several apparent errors were noted in effluent data reported 
in the 1975 semiannual reports. (Paragraph 6, Report Details) 

D. Noncompliance Identified and Corrected by Licensee 

None identified.

E. Deviations

None identified.



F. Status of Previously Reported Unresolved Items 

No evidence of significant internal depositions of radioactive 
material was found for four individuals exposed to airborne 
radioactive material in February 1976. (Paragraph 10, Report 
Details) 

Management Interview 

A management interview was conducted with Mr. Hunt and other members 
of the licensee's staff at the conclusion of the inspection on April 16, 
1976, and subsequently by telephone with Mr. Hunt on April 29, 1976.  
The following items were discussed with the licensee representatives: 

A. The inspector reviewed the scope of the inspection and stated 
that no items of noncompliance with regulatory requirements 
had been identified. (Paragraph 2, Report Details) 

B. The inspector noted that installation of a redundant stack 
off-gas sample pump had been delayed beyond the original 
estimate for completion. According to the licensee, instal
lation is presently scheduled to be completed during 1976.  
(Paragraph 3.a, Report Details) 

C. The licensee indicated that engineering modifications to permit 
operation of the radwaste evaporator are still under review.  
(Paragraph 4.a, Report Details) 

D.. The inspector stated that a minor inconsistency in liquid 
release calculations had been identified during review 
of licensee records. (Paragraph 4.b, Report Details) 

E. The inspector stated that the unavailability of certain 
calculational data related to calibrations of the off-gas 
stack and reactor building vent gaseous monitors prevented the 
inspector from judging the adequacy of the calibrations. The 
licensee indicated that the calibration data would be compiled 
and made available for examination. The inspector acknowledged 
that gaseous release rates were presently low and that a relatively 
large calibration error could be tolerated without exceeding the 
technical specification release limits. (Paragraphs 7.a and 7.b, 
Report Details) 

F. Several apparent erroneous semiannual report entries were discussed.  
The licensee stated that the reported radioactive effluent data 
for 1975 would be reviewed for accuracy and that any data identified 
as being in error would be revised. (Paragraph 6, Report Details) 
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REPORT DETAILS 

1. Persons Contacted 

R. Johnson, Chemist 
G. Kuehn, Assistant Radiation Protection Engineer 

J. Weeda, Technical Staff Surveillance Program Coordinator 

K. Young, Radiation Protection Engineer 

2. -General 

This inspection was conducted to examine the licensee's 

radwaste operations for compliance with NRC regulations-.  

The licensee's derivations and records of radioactive 

effluents were reviewed and compared with the radioactive 

releases reported in the licensee's semiannual reports.  

Liquid and gaseous effluent process monitor calibrations, 
containment air-cleaning system testing, and reactor coolant 

chemistry measurements were also reviewed. No discrepancies 

from regulatory requirements were identified during the 

inspection.  

3. Airborne Effluents 

a. Equipment 

The licensee's off-gas system (catalytic recombiner

charcoal adsorber design) experienced water accumulation 

problems during 1974 and early 1975. The problem was 

corrected in March 1975 and the system operated without 

significant problems for the remainder of the year.l 

Installation of a redundant off-gas stack monitor pump 

-was not completed during 1975, as had originally been 

anticipated.

Equipment is provided for continuous monitori 

recording of the activity and flow rate of ga 

releases via the off-gas stack and reactor bu 
vents. High activity automatic isolations ar 

for both release paths. Radioiodine and part 
sampling devices monitor releases from the of 

stack, the reactor building vents, and the tu 

building vents. According to licensee persor 

selective review of licensee records, the mor 
sampling, recording, and isolation functions

ng and 
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ild ing 
e provided 
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1/ IE Inspection Report No. 050-331/76-01.



operable during all releases in 1975. As a minimum, the 
following systems were operable whenever steam pressure 
was available at the air ejectors: (1) one reactor 
building ventilation monitor, (2) one off-gas stack 
monitor, and (3) one off-gas post-treatment monitor.  

'During startup, air is removed from the main condenser by a 
mechanical vacuum pump. The mechanical vacuum pump discharge 
bypasses the recombiner, 30-minute delay pipe, and charcoal 
adsorbers in the gaseous radwaste system. The mechanical 
vacuum pump discharge and the steam packing exhaust are routed 
through a nominal 1.75-minute delay pipe and then released to 
off-gas stack. The release rates are monitored by the stack 
monitoring system. The mechanical vacuum pump is 
automatically secured and isolated from the off-gas 
system on high radiation. According to the licensee's 
surveillance records, proper operation of the isolation 
function was verified during 1975.  

b. Gaseous Releases 

The licensee's records of gaseous releases for 1975 
were selectively reviewed. No discrepancies from the 
technical specification sampling and analysis require
ments were noted. According to the licensee's records: 
(1) the maximum quarterly release rate was less than 4% 
of the technical specification limit (quarterly average); 
(2) the maximum hourly release rate was 3,600 ,pCi/sec; (3) 
no release rates in excess of the quarterly technical 
specification limits were noted; (4) reactor building 
vent gaseous release rates averaged approximately 20 
uCi/sec; (5) off-gas stack.gaseous release rates averaged 
approximately 5 yCi/sec; and (6) one release in excess of 
the hourly technical specification limit occurred on 
March 25, 1975. The circumstances surrounding the 
March gaseous release were reviewed during a previous 
inspection.2/ 

C. Radioiodine and Particulate Releases 

The licensee's records of iodine and particulate releases 
for 1975 were selectively reviewed. No discrepancies 
from the technical specification sampling and analysis 
requirements were noted. According to the licensee's 

2/ IE Inspection Report No. 050-331/75-15.



records the maximum quarterly release rate was less 
than 1% of the technical specification limit (quarterly 
average). No release rates in excess of the daily or 
quarterly technical- specification limits were noted.  
Daily sampling was not required during 1975.  

4. Liquid Effluents 

a. Equipment 

The radwaste evaporator remains inoperable. The licensee 
is continuing to study design modifications to correct 
the evaporator deficiencies. The remainder of the 
liquid radwaste system appears to be functioning properly.  
The system modifications, resulting from an unplanned liquid 
release in 1974, were completed during 1975 with the replace
ment of temporary piping, with permanent piping, between the 
Normal Waste Sump and the Turbine Building Radwaste Sump.l 
The licensee does not experience significant ground 
water or condenser inleakage. According to licensee 
personnel approximately 40,000 gallons per month of deminer
alized water makeup is required to compensate for system 
losses.  

Equipment is provided for continuous monitoring and 
recording of liquid waste activity and flow and for 
continuous monitoring of dilution flow. High activity 
and low dilution flow isolations are provided.  
According to licensee personnel and selective review 
of licensee records, the monitoring, recording, and 
trip functions were operable during all releases in 
1975. Trip setpoints determined for each release are 
based upon an isotopic analysis of the liquid waste.  
One release was made from the condenser hotwell directly 
to the.circulating water system during 1975. The release cal
culations were based upon two independent samples and 
valve checks.  

b. Liquid Releases 

According to the licensee's records, fourteen liquid 
radwaste batch releases were made during 1975. The 
licensee's records of radioactive concentrations, 
volumes, dilution flows, and release times for the 1975 
liquid releases were reviewed. No discrepancies from 
the technical specification sampling and analysis 

3/- Ibid.6 
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requirements were noted. According to the licensee's 
records; (1) all batches were sampled prior to release; 
(2) the maximum waste concentration released was approximately 
36 MPC before dilution (less than 17% MPC after dilution 
in the discharge canal); (3) approximately half of the 
batches released were less than 1 MPC before dilution; 
(4) total liquid radwaste activity released during 1975 
(excluding tritium and noble gases) was less than 
10 mCi (less than 0.1% of quarterly technical specification 
limit); and (5) liquid radwaste tritium and noble gas 
releases during 1975 were less than 1 curie.  

During the record review, it was noted that the unidentified 
fraction of the total released activity was not calculated .in 
a similar manner by all of the licensee's technicians. The 
calculational inconsistencies result in slightly different 
results for the unidentified fraction of the released activity.  
Licensee personnel stated that a uniform method of calulating 
release concentrations would be followed in the future. Both 
of the calculational methods that were used result in a 
conservative estimate of release concentrations.  

c. Liquid Storage 

According to licensee personnel and surveillance records, 
the maximum activity in a radwaste sample tank during 
1975 was less than mCi (less than 0.1% of the technical 
specification limit).  

5. Solid Radwaste 

The licensee continues to use a dewatering process for waste 
solidification. A portable urea formaldehyde solidification 
package is available at the site but has not been used. The 
licensee is presently examining use of the urea formaldehyde 
unit in lieu of the radwaste evaporator for processing chemical 
and detergent wastes. The licensee shipped approximately 
80 curies of dewatered solid waste to a burial site during 
1975. Transfers of the solid radwaste were made in accordance 
with requirements of 10 CFR 30.41.  

6. Radioactive Effluent Reports 

The licensee's semiannual operating reports covering the 
periods January 1 through June 30, 1975 and July 1 
through December 31, 1975, were reviewed for radioactive 
effluent reporting. Reporting format complies with the 
technical specification.requirements..
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b. Reactor Building Vent Monitor

Continuous gaseous release monitoring of the reactor 
building ventilation exhaust is provided by three off-line 
monitors located on isokinetic sample lines. According 
to the licensee's surveillance records, functional test and 

calibration frequencies during 1975 complied with the 

technical specification requirements. The annual calibra

tion was performed utilizing a Xe-133 gaseous standard. It 

was noted that the monitor counting efficiencies were only 
checked for one concentration of the Xe-133 standard and 
that the licensee continued to utilize previously 
determined conversion factors, even through the 1975 
calibration yielded significantly different monitor 
conversion factors. The calibration calculations from 
which the effective conversion factors were derived were 

not available for review during the inspection. This 

item will be examined further during a subsequent inspection.  

The licensee no longer determines all three detector back

grounds from the idle vent detector. l The background for 

each monitor is-individually determined monthly, as a 
minimum.  

Two GM monitors in the reactor building ventilation 
plenum and two GM monitors in the fuel pool ventilation 

exhaust serve alarm, normal ventilation isolation, and 

SBGTS initiation functions. According to the licensee's 

survillance records, functional test and calibration 

frequencies during 1975 complied with technical specification 

requirements.- Monitor trip points are determined quarterly 

in conjunction with the monitor calibrations. The setpoints 

were found to be consistent with technical specification 

requirements.  

c. Liquid Effluent Monitor 

Liquid radwaste effluent monitoring is provided by an 

-in-line scintillation detector. The monitor output is 

continuously recorded on a strip chart recorder. According 

to licensee personnel, the liquid monitor was operable 
throughout 1975. A selective review of the licensee's 

records did not reveal any instances of monitor inoperability.  

According to the licensee's surveillance records, 
functional test and calibration frequencies during 1975 

complied with the technical specification requirements.  

The surveillance records also confirmed that the liquid 

4. Ibid.  
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radwaste automatic isolation function and the discharge 
tank selection valves were checked and found to operate 
satisfactorily. The annual calibration was performed 
with a single concentration Cs-137 liquid solution.  
According to licensee personnel, a multi-point liquid 
calibration was performed during 1974. Each batch 
release yields an additional one point check on monitor 
calibration.  

d. Air Ejector Off-gas Monitors 

An off-line ion chamber detector monitors off-gas activity 
before treatment (between recombiner and 30-minute 
holdup line) and two off-line scintillation detectors 
monitor off-gas activity downstream of the charcoal 
adsorber trains. The licensee performs calibrations 
of the detectors in accordance with surveillance test 
procedures STP 42DO03 and STP E33C017.. According to the 
licensee's surveillance records, functional tes.t and 
calibration frequencies during 1975 complied with the 
surveillance procedures and the technical specification 
requirements. The post-treatment monitor provides 
initiation signals to: (I) shut off the off-gas bypass 
flowpath and open the treatment flowpath and (2) isolate 
the off-gas flowpath and drain lines. The pretreatment 
monitor provides an alarm function-only. According to the 
licensee's surveillance records, automatic initiation and 
isolation of the off-gas system was checked during 1975 
as required by the technical specifications. The monitor 
setpoints were found to be consistent with the technical 
specification requirements.  

7. Procedures 

Changes to Operating Instruction No. 69, Liquid Radwaste 
System, effected by Revision 7 dated February 1976, were 
reviewed. The revision was noted to have been reviewed and 
approved as required by the technical specifications. The 
procedural changes do not degrade the licensee's radiological 
effluent control capabilities.  

8. Air Cleaning Systems 

a. Standby Gas Treatment System (SBGTS) 

According to licensee personnel and surveillance records, 
both SBGTS trains were operable throughout 1975 (whenever 
secondary containment integrity was required). No 
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discrepancies from the technical specification surveillance 
requirements were noted to have occurred during 1975. All 
"once per operating cycle" surveillance requirements were 
noted to have been performed during 1975. According to the 
licensee's surveillance records: (1) IIEPA filter and 
charcoal adsorber efficiency test demonstrated greater 
than 99.9% removal of DOP and freon, respectively; 
(2) laboratory carbon sample analysis showed less than 1% 
methyl iodide penetration; and (3) fan operation from 
1800 to 4000 cfm was demonstrated. Neither the charcoal 
nor HEPA filters were replaced during 1975. No containment 
purges were noted to have been conducted by means other 
than the SBGTS.  

b. Control Room Air Treatment System 

Control room air treatment unit B was found to be 
inoperable, due to a defective radiation detector, 
during a surveillance test performed in June. The 
unit was returned to operational status two days after 
discovery of the problem. According to the licensee 
personnel and surveillance records, no other problems 
affecting the operability of either control room air 
treatment unit were experienced during 1975. No dis
crepancies from the technical specification surveillance 
requirements were noted to have occurred during 1975.  
The "once per operating cycle" surveillance requirements 
were noted to have been performed before the 1976 refueling 
outage (first refueling). According to the licensee's 
surveillance records; (1) HEPA filter and carbon adsorber 
efficiency tests demonstrated greater than 99% removal of 
of DOP and freon, respectively; (2) laboratory carbon 
sample analysis showed greater than 90% removal of 
methyl iodide; and (3) system flow was shown to be 
1000 + 100 cfm. Neither the charcoal nor HEPA filters were 
replaced during 1975.  

9. Reactor Coolant Chemistry 

The licensee's reactor coolant radiochemistry results for 
calendar year 1975 were examined. No discrepancies from the 
technical specification sampling and analysis requirements 
were noted. Reactor coolant radioiodine concentrations 
(1-131 dose equivalent) averaged approximately 2.5E-5 

pCilgm (less than 0.003% of TS limit). The maximum radio
iodine concentration was less than 1E-4 yCi/gm (less than 0.002% 
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of TS limit). The reactor coolant radioiodine concen
trations were not high enough to trigger the special 
sampling requirements associated with startup, off-gas 
increases, or power changes.  

10. Possible Airborne Exposures 

Results of urine analysis and whole body counts of four 
individuals, who were found to have high nasal smears 
following valve packing operations in February 1976, were 
reviewed.-/ Neither the urine analyses nor the whole 
body count results indicated the presence of significant 
internal deposition of radioactive material. This item 
is considered closed.  

5/ IE Inspection Report No. 050-331/76-04.
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