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DukeE POwER GOMPANY
P.O. BOX 33189
GHARLOTTE, N.C. 28242

HAL B. TUCKER TELEPHONE
VIGE PRESIDENT 704) 373-4531
NUGLEAR PRODUGTION S ept ember 18 ’ 1984 ( )

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Mr. John F. Stolz, Chief
Operating Reactors Branch No. 4

Re: Oconee Nuclear Station
Docket Nos. 50-269, 50-270, and 50-287

Dear Mr. Denton:

Pursuant to 10 CFR 20 §20.302, please find attached an applicat;pn for the
disposal of very low-level radioactive waste. Duke Power Company hereby
requests NRC approval of the proposed disposal method described in the
attached application.

This application proposes to bury the slightly contaminated portions of
five pressure feedwater heaters after sectioning of the heaters and separ-
ation of the tube assemblies and shells. The proposed burial site is to
be located within the company controlled area.

For 1985, Duke has established for Oconee Nuclear Station a goal to sub-
stantially reduce the amount of radwaste to be disposed of. In order to
achieve this goal, the feedwater heaters would need to be disposed of in
1984. Currently, Oconee is significantly below its 1984 radwaste goal and
the disposal of this material in 1984 will not impact this goal.

Thus, Duke intends to dispose of this material in 1984. The preferred
approach is on-site burial; however, if approval is not obtained by December
1, 1984, Duke will ship this material to Barnwell low level burial site for
disposal. Therefore, Duke requests that the NRC review and approve this-
proposal prior to December 1, 1984,

Your assistance in achieving our goals to effectively manage Oconee's
radwaste is greatly appreciated.

Duke Power has determined that pursuant to 10 CFR 170.21 a license fee is
required for this approval; therefore, please find attached a check in the
amount of $150.00.

Very truly yours,

Hal B. Tucker | | Aw\l V‘)l{ ,50 5,’7

RFH:slb

| 8409250194 840918 S
‘ QDR ADOCK 05000383

—— b SRR




+ Mr. Harold R.. Denton, D‘tor .

September 18, 1984
* Page Two

Attachment

cc:

Mr. James P. O'Reilly, Regional Administrator
U. S. Nuclear Regulatory Commission

Region II

101 Marietta Street, NW, Suite 2900

Atlanta, Georgia 30323

Mr. J. C. Bryant
NRC Resident Inspector
Oconee Nuclear Station

Ms. Helen Nicolaras

Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555
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2.0

~ OCONEE NUCLEAR STATION
APPLICATION FOR THE APPROVAL TO DISPOSE OF
VERY LOW-LEVEL RADIOACTIVE WASTE

Purpose

Pursuant to 10CFR20, §20.302 Duke Power Company requests NRC Approval
of the proposed method for the disposal of five feedwater heaters
contaminated at very low-levels of radioactivity. This application
addresses the specific information requested in §20.302.

Waste Description

Five (5) feedwater heaters were replaced during the Oconee outage between
June and October 1983. Three (3) feedwater heaters were from unit 1
facility and two (2) feedwater heaters were from unit 2 facility. The
feedwater system is designed to provide adequate feedwater flow at the
required pressure and temperature to the steam generators for all unit
operating conditions. The closed feedwater cycle condenses the steam and
the heated feedwater is returned to the steam generators.

Figure 1 is a vertical cross section drawing of a pressure feedwater
heater. The shells of the feedwater heater are fabricated from steel
and attached at one end to the stationary tube sheet. The feedwater
heater tube bundies are composed of a large number of U-tubes roller
expanded at each end into a single tube. The physical dimension of the
feedwater heater is approximately 35 feet long and 5 feet in diameter.

The smear surveys showed that the contamination levels were less than

200 dpm/100 cm? on the heaters' exterior surfaces and were ranging from
200 to 2000 dpm/100 cm? on the heaters' interior surfaces with the
exception of two smears; of these, one smear indicated 8,800 dpm/100 cm?
and another smear showed 10,500 dpm/100 cm?. The survey results from the
Eberline RASCAL Na(I) survey instrument indicated that the contact dose
rate from the accessible surfaces inside the heaters were ranging from
0.01 to 0.2 mr/hr. ' These survey results are comparable for all heaters
including those recently opened for maintenance (those not being replaced
in 1983 Oconee outages).

The radioactivity of the feedwater heaters was determined to be very low.
The radionuclides and the concentrations obtained from two samples of
the scrappings from the heater tubings were identified as follows:

Radionuclide Concentration (PCi/gm) % Abundance
MN-54 3.464E-1 2.71
C0-60 1.008E+1 78.68
CS-134 5.194E-1 4.05
CS-137 1.865E+0 14.56

These sampling results are considered as qualitative analyses due to the
irregular shape of the sample scrappings. For conservatism, the highest
concentration found in these two samples is used for calculating the
projected dose rate.




The waste volume to be buried is approximately 4525 cubic feet from these
feedwater heaters.

3.0 Proposed Disposal Method

Figure 2 indicates the location of the proposed burial site within the
owner controlled area. These feedwater heaters are currently stored at a
temporary storage area on site. The proposed disposal procedures are as
follows:

3.1 Cutting and Segregation

- The feedwater heaters will be cut into manageable Tengths
(approximately 8 feet 1long sections), the shells and tubes
will be separated and placed in metal or wooden box containers.

+ After cutting, heater sections will be segregated at the storage
location with clean sections (per IE Circular No. 81-07 Guidance:
Control of Radioactivity Contaminated Material) being disposed
of ‘through normal material section procedures and contaminated
sections being transported to the proposed disposal site for
burial.

The preparation and transportation of contaminated sections will
be in accordance with station Health Physics Procedures and
station directives.

3.2 Disposal Procedure

During the cutting and burial process access to the processing
area and the burial site will be controlled. -

The workers handling the cutting, segregating and burial process
will be properly dressed in accordance with station Health
Physics Procedures and station directives, as needed.

+ The contaminated sections (shells and tubes) will be placed into
a 7 to 12 feet deep trench at the proposed burial site and
covered with approximately 3 feet of uncontaminated soil.

The clean sections or uncontaminated material (per IE Circular
No. 81-07 Guidance: Control of Radioactivity Contaminated
Material) will be disposed of via normal methods for non-
contaminated scrap or as determined by Mechanical Maintenance.

{ 3.3 Administration Procedure
- Scrapping samples from the feedwater heater tube where the

highest fixed contamination is suspected will be taken for
radiological analysis and the results will be documented.

- The total waste volume and radiocactivity inventories will be
documented, and the total accumulated dose will be periodically
evaluated. :




4.0 Eva]uation of Environmental Impact

4.1 Proposed Site Characteristics

4.1.1

4.1.2

Topography

The proposed burial site is located about 1000 feet east
from Oconee Nuclear Station outside the security fence but
within company controlled area. Figure 2 indicates the
proposed burial site location. The dimension of this
burial site is about 7 feet to 12 feet deep, 30 to 50 feet
wide and about 70 feet long. Oconee FSAR Figure 2.1-1
through 2.1-4 illustrates the topography in various detail
from within 1 mile to within 50 miles of the site. There
are no industry, commercial, institutional, recreational
or residential structures within the Oconee site boundary.
There will be no impact on topography in this area by the
proposed method of disposal.

Geology
The ground surface residual soil consists of a variable

thickness of soil underlaid by partially weathered rock.
The residual soils primarily are silty sands or sandy

- silts. The rock is a granite gneiss that contains the

interlayered biotite-hornblende gneiss. The fill soils
classify primarily as micaceous silty sands which include
clay layers of low to moderate plasticity. There will be
no impact on geology in this area by the proposed method
of disposal. For more geological information see the
Oconee FSAR, Volume 1, Section 2.5.1.

- 4.2 Area Characteristics

4.2.1

Meteorology

Western South Carolina is far south of major storm tracks
but experiences higher precipitation amounts than the east
coast due to its location in the lee of the Appalachian
Mountains. A semipermanent belt of high pressure usually
influences the regional climate. During the fall season,
the area has a high probability of experiencing atmos-

pheric stagnation. The topography in the vicinity of the

site is hilly and the local air flow is influenced to some
extent by the contour of the lake. The prevailing winds
are divided between the southwest and northeast quadrants
due to the Take orientation and large scale pressure
effects. There will be no impact on meteorology in this
area by the proposed method of disposal. For more
meteorological information, see the Oconee FSAR, Volume

1, Section 2.3.




4.3

4.2.2 Hydrological Characteristics

The hydrological characteristics in the site vicinity are
detailed in the Oconee FSAR, Section 2.4 titled Hydrologic
Engineering.

Water Usage
4.3.1 Ground Water Usage

Preliminary Studies indicate that groundwater in this area
should continue to migraté downslope through the saprolite
soil on a slightly steeper gradient in a southeasterly
direction toward the Keowee River base datum. Oconee
FSAR, Section 2.4.7 discusses area and regional ground-
water conditions. Oconee FSAR, Section 2.4.7.2.1 details
groundwater uses in the general area. There will be no
impact on groundwater usage by the proposed method of
disposal.

4.3.2 Surface Water Usage

Subsurface water is typical of Piedmont area. The top

of the zone of saturation, or water table, follows the
topography, but is deeper in the uplands and more shallow
in valley bottoms. It migrates through the pores of the
weathered rock, where the feldspars have disintegrated
and left intersticial spaces between the quartz grains.
Additional water is contained in the deeper fractures and
joints below the sound rock line. The water table is not
stationary, but fluctuates continually as a reflection of
seasonal precipitation. Surface water users in the Oconee
area are detailed in the Oconee FSAR in Section 2.4.1.2.
.There will be no impact on surface water usage by the
proposed method of disposal. For more information, see
the Oconee FSAR, Volume 1, Sections 2.4 and 2.5.

4.4 Nearby Facilities

4.5

There are no railroads, pipelines, industrial or military facilities
within five miles of the Oconee site. There are no other
potentially affected facilities in the v1c1n1ty of the proposed
burial site.

Radiological Impact

The -annual dose rate. to the total body for a person continuously
occupying the -area is estimated to be 0.13 mrem/yr and if only
occupied for 2000 hours during the year the estimated whole body
dose would be 0.03 mrem. The actual occupancy time of the proposed
burial site is expected to be significantly less than 2000 hours per
year. Detailed calculations of dose rate est1mat1on is included in
Appendix 2.




5.0

6.0

Radiation Protection

The operational procedure to minimize the risk of unexpected or hazardous
exposures will follow the guidelines provided by System Health Physics
Manual and station directives on radiation exposure control and radio-
active material control. A1l radioactive-waste release and disposal
operations will be performed under the technical guidance and review of
the Station Health Physicist.

Evaluation of Overall Benefit

The disposal of these feedwater heaters, if they are packaged and disposed
of as radioactive waste, will result in a cost of approximately $160,000
and use the burial space of approximately 4525 ft3 in the licensed low-
Tevel radioactive waste burial site at Barnwell, S.C. The annual dose
rates for both public and workers are much less than 1 mrem/yr assuming
that they continuously occupy the proposed burial site.

The overall benefit from the proposed method for the disposal of these
five slightly contaminated feedwater heaters will be a cost saving of
approximately $160,000 and a saving of burial site space of approximately
4525 ft3, which can be used for other radwaste. There will be no
environmental impact for the proposed method of disposal and the
associated annual dose, based on the most conservative calculation,

will be only 0.1 mrem contributed to the general background radiation
level.

APPENDIX:

(L
(2)

Feedwater Heater Scrapping Sample Analysis Results:

Annual Dose Rate Estimations
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APPENDIX 1

Feedwater Heater Scrapping Sample Analysis Results
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MIEILIDE IOENTIFICATION SYITEQY (REV S5/730)
NUCLIDE BINE ACTIVITY REFOR . FAGE 1

ACT TVATION PRODUCT |
1 SIGMA

NUZLIDE SEHR  ENERGY ARERA EEGHND AAEN LEFF HCIZUNIT ERROR
(D60 AR LLTE 2% CoEEe, 7. 100,00 L 043E 00 2 0A4E -6 L 374E -7
1232 49 173, 21, 100, 00% 2 17ZE-01 1. 8BEE —-& 1. 20zZE -7
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| 1 SIGMA
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G5=157 0 FP AbL AT 7, 21 &% L0E L YR4E 00 3 9I7E -7 5. 7I4E -8

MATURAL FRODUCT
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AMNUELTUE TIENTIETCATTON ATEN (REV 5/80) C
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NJCLYDEs IDENTIFTGATION SYEEEM (REV 5/50) .

SUMMARY OF NUCLIDE ACTIVI

THTAL LINES IN SPECTRUM

LINES NOT LISTED IN LIERARY
TOENMTIFIED IN SUMMARY REFURT
ACTIVATION PRODUCT
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4
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AERR
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Sy L. DOO
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APPENDIX 2

AnnuaT Dose Rate Estimations




. . Appendix 2

ANNUAL DOSE RATE ESTIMATIONS

Waste Description: Oconee Feedwater Heater

Waste Volume: 4525 cubic feet

Radionuclides & Concentration:

MN-54 0.35 PCi/gm
C0-60 10.08 PCi/gm
CS-134  0.52 PCi/gm

€S-137  1.86 PCi/gm

Cover Soil: Approximately 3 feet

Consider that waste will be buried as semi-infinite source

Cover with 3 feet uncontaminated soil.

1)

2)

Dose rate on surface of semi-infinite source

= 1 3 _dis. min 02x10" 68 Y 1
D 1§A1 X Eix(2.22 PCi-min )x(60 hr)x(l'GOZX1O Mev)x(100 ergs/g-rad)

1

Where D = Dose rate at surface in R/hr

Ai = Radionuclide "i" Concentration in PCi/gm
Ei = Radionuclide "i" effective energy in Mev
D = %[(0.35 x 0.835) + (10.08 x 2.62) + (0.52 x 1.76) + (1.86 x 0.81)Ei-Hev
, dis. -gergs 1
x (133.2 PCi—hr) x (1.602 x 10 Mev ) x (100 ergs/gm-rad)

<~ D = 0.0311 (mr/hr)
For attenuation, convert 3 feet soil (density = 1.9 g/cm3) to equivalent

concrete thickness (density = 2.3 g/cm3).

1.9 g/cm?
2.3 g/cm3

Equivalent concrete thickness = x 36" = 29.7"
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From Radiological Hand Book, transmission factor "B" through concrete

29.7" of gamma rays from C0-60 is edua] to approximately 0.0005.
~ Dose rate = 0.03 mr/hr x 0.0005 = 1.5 x 10 5 mr/hr.

3) Annual dose rate estimation
- Dose = (1.5 x 10 ° mr/hr) x (8760 hr/yr) x (1 mrem/mrad)

0.13 mrem/yr. |

For 2000 hr/yr continuously exposure

~ Dose = (1.5 x 10 ® mr/hr) x (2000 hr/yr) x (1 mrem/mrad) = 0.03 mrem/yr.

H




