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DukeE POWER CGOMPANY
P.O. BOX 33189
CHARLOTTE, N.C. 28242

HAL B. TUGKER TELEPHONE
VIGE PRESIDENT (704) 373-4531

NUCLEAR PRODUCTION

May 29, 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
: Licensing Branch No. 4

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

Dear Sir:

Pursuant to 10 CFR 20 §20.302, please find attached an application 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 slightly contaminated sand in trenches
to be covered with approximately three (3) feet of uncontaminated soil.
The proposed burial site is to be located within the company controlled area.

Based on an initial review, Duke has determined that no license fees are
warranted. Duke is requesting approval for an action, pursuant to a regulation,
for which acceptability appears to have been previously established. Duke
Power requests that the NRC review and consider this request in a timely

manner.

Very truly yours,

Z%Qﬁ“ZZ&cxﬁﬁ_/4%Zy/

Hal B. Tucker
PFG/php
Attachment

cc: Mr. James P. O'Reilly, Regional Administrator ?4%5
U. S. Nuclear Regulatory Commission

egion A&? ﬁ
1;0% Mari]a:tta Street, NW, Suite 2900 / /JJ /]%//10 5 / ffﬁ

Atlanta, Georgia 30303

Ms. Helen Nicolaras

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

(" B40LO50327 840529 1

|  'PDR ADOCK 05000249
oo PR . PDR___
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Mr. Harold R. Denton, Director
May 29, 1984
Page 2

cc: Mr. R. A. Birkel
Office of Nuclear Reactor Regulation

U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dr. K. N. Jabbour

Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555
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OCONEE NUCLEAR STATION
APPLICATION FOR THE APPROVAL TO DISPOSE OF
VERY LOW-LEVEL RADIOACTIVE WASTE

1.0 Purpose

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

2.0 Waste Description

One of the decontamination methods used at Duke Power Company's Oconee
Nuclear Station is ABRASIVE BLASTING. Abrasive blasting makes use of a
large variety of abrasives (such as sand) with velocity, shape, and size
of the abrasive influencing surface-removal characteristics. The
radioactivity concentrations of sandblasting decon media has been
determined to be very low. The radionuclides and average concentrations
obtained from six samples of the decon media were identified as follows:

Radionuclide ‘Average Concentration (PCi/gm) % Abundance
MN-54 6.34 E-01 1.19
C0-60 1.24 E+00 2.31
CS-134 | 1.49 E+01 27.97
CS-137 3.65 E+01 68.53

‘The sample analysis reports are provided in Appendix 1

The volume of waste being generated per year is projected to range
from 300 to 1500 cubic feet. At present, Oconee has accumulated
approximately 400 cubic feet on site.

3.0 Proposed Disposal Method
These abrasive media (sand) are currently packed in 55 gallon drums and
stored in the radwaste storage area on site. The proposed disposal
procedures are as follows: :

3.1 Transportation Procedure

. The 55 gallon drums (each drum only half full) will be
transported by vehicle to the disposal site.

. The preparation and shipment of radioactive waste will be in
accordance with station Health Physics procedures and station
directives.




3.2 Disposal Procedure

During the burial process access to the proposed burial site
will be controlled.

The waste (sand) will be poured into a 7 to 12 foot deep
trench at the proposed burial site and covered with
approximately 3 feet of uncontaminated soil.

The workers handling the waste drums will be properly dressed
in accordance with station Health Physics procedures and
station directives.

3.3 Administration Procedure

The waste volume of each drum will be properly weighed and
documented.

For each batch of waste generated, a composite sample from
different containers will be taken for radiological analysis,
and results will be documented.

The total waste volume and radioactivity inventories will be
documented, and the total accumulating dose will be
periodically evaluated.

4.0 Evaluation 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 Oconée Nuclear Station outside the security fence but
within company controlled area. Figure 1 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 jillustrates 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 underlain by partially weathered rock.
The residual soils primarily are silty sands or sandy
silts. The rock is a granitic 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
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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

4.2.2

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 lake 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.

Hydrological Characteristics
The hydrological characteristics in the site vicinity are

detailed in the Oconee FSAR, Section 2.4 titled Hydrologic
Engineering.

4.3 Water Usage

4.3.1

4.3.2

Ground Water Usage

Preliminary Studies indicate that groundwater in this area
should continue to migrate 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.

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
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stationary, but fluctuates continually as a reflection
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

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 vicinity of the proposed
burial site.

4.5 Radiological Impact

The annual dose rate to the total body for a person continuously
occupying the area is estimated to be 0.26 mrem/yr and if only
occupied for 2000 hours during the year the estimated whole body
dose would be 0.06 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 estimation is included in
Appendix 2.

5.0 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
radioactive material control. All radioactive-waste release and disposal
operations will be performed under the technical guidance and review of
the Station Health Physicist.

6.0 Evaluation of Overall Benefit

These decon media if packaged and disposed of as radioactive waste will
be at a cost of approximately $17,000, and use nearly twice the space of
actual waste volume in licensed radioactive material burial site due to
radioactive waste packaging requirements. Considering the generation
rate of this type of material (300 to 1500 cubic feet per year), the
total cost saving could range from $13,000 to $64,000 per year and saving
burial site space from 600 to 3,000 cubic feet per year. The annual dose
rates for both public and worker are much less than 1 mrem/yr considering
that they continuously occupy the proposed burial sites.

APPENDIX:
(1) Decon Sand Sample Analysis Results

(2) Annual Dose Rate Estimations
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Decon Sand Sample Analysis Results
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27 7 FEB 1983 8:u8:33 AM  PRge 1 oF
ENVIRONMENTAL RADIOLOGICAL LABORATORY -
SAMPLE ANALYSES REPGRT

Ld

BCONEE SPECIAL SAMPLE - SANDBLAST DECOBN WRSTE

TYPE: LIBHIB~ <o/ QUANTITY: 1.18 :
COLLECTION DATE(S): 1/15/83 UNITS: £55535 Liloavame (dre
. ~ , _ ,

RADIANUCL 1DE ACTIVITY (PCI/UT) SIGMA (PCI/UT)

GAMMA SPEC e , o
K-ug - % W.BUF 2 + 3.3E 2 k
MN-SU- YU 1.S8E 2 . F3.4E 1 -

“FE-S8 - x 3.00F 1 U £ 7.9E 1 LTL > Lig E

.. Co-s8 - 1.8uE 2 R |
L CO-80 . 1.g2E 3 £ 6.0F 1 S

L ZN-BS - % -U_QUE ] + B.BE 1 LTL > LLD
ZR-95 1.88E 2 + 8.0F 1 : ,

NB-35 % 7.25E 1 t 5.UF ] LTL > LLO

1-131 % 7U41E 7 SE 2.UE 2 LTL > LLD
. Cs-134 4L 55E 3 + 7.9E 1 |

£S-137 | 1.35¢ 4 + 1.3 2 |

BALA-140 - % B8.22F 1 + B.UE 1 LTL > LLO

to-i1gs 2.758 U + 1.UE 2 |

SB-122 . B.BSE 4 £ L. BE 3

UR-SER  L.BBE 3 + 1.2E 2

AC-SER 1.45E 3 + 2.7E 2

TH-SER 2.50F 3 + 7.8E 1

¥ NET ACTIVITY < CRITICAL LEVEL. LESS-THAN LEVEL = ACTIVITT + 1. 65%SIGMA

COMMENT »

BY: __/1;42§?’/

REVIEWED BY. <i:lj4 \£2¢1Lﬂ/oéﬁn¢/ __ DATE: =? 7 83 - .
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. 6 JUL 1883 G:25:27 AM Pasz 1 or
ENVIRONMENTAL RADIOLOGICAL LABGRATARY - =
SRMPLE ANALYSES REPBRT
OCCNEE SPECIAL SAMPLS : SRMDBLAST DECAN SANPLE S .
TYPE: SOLIO QUANTITY: 1.1§

COLLECTION DATE

(3): 5/31/83

UNITS:

TT=

—t

/L O GBS

RAROIONUCLIDE

GRMMA SPEC
K-1Q
MN-51
FE-59
CO-58
CO-50
ZN-55
7R-95
NE-95
1-131
CS-134
£S-137

BRALA-140
I

TH-SER

¥ NET ACTIVITY < CRITICAL LEVEL.

COMMENT .

ACTIVITY (PCI/UT)

¥ —

‘¥—

b3

X

#*

*

¥ -

¥

-

1.57E
7.75E
2.B2E
B.01E
1.18E
1.57E
1.19F
1.05E
9.08E
1.74E
4. 12E
0.00E

B8.47E

I\JDFFT\)F\J‘—*I\JUJ'—‘H!\JI\J

SIGHRPCI/YUT)

T TR

o e W = e e ) = (O
L L T T

I+

=

— g,

= =
m m

~J
m m Im

0 ~ O W F~ 0 W
m m m mm m m:
N TO N NN WM MY = ey e n

wn
m

- r—
Y

%

LTL
LTL >
LTL >
LTL >

LTL =

LES3-THAN LEVEL = ACTIVTY +.1.85%S15HT

~ r—
=
[ S iy

LLD
LLD
LLD
LLD

A,

REYIENED BY:

) 4 ‘g)d/ﬂfazﬂAlﬂﬁJ

ORTE:

BY:

il

779/85
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w _ APPENDIX 1
ENVIR DNIENTHL HQDiULUGICQL LHBUEQTURI
SAMPLE ANALYSES HEFUHT
OCONEE SPECIAL SQMPLE = SANDELAST DECON SHMPLE =4
TYPE: L1ouig—“", SoOLIOS QURNTITY: 1.13 e
COLLECTION DATE (S) s 5/31/83 UNITS: | 152577
i IO G s

RRCICNUCLIDE

RCTIVITY(PCI/UT)

SIGHRA(PCI/UT)

GRMMA SPEC
K-U40 ¥ 3.21E 2 * 5.1E 2
MM-SU S.U3E 2 * §.1E 1
FE-59 ¥ ].QQE 2 * 1.5E 2 LTL > 113
Co- -2.81E 1 * 5.0E 1 LTL > Lo
CO-60 1.14E 3 t 9.UF 1 |
ZN-§5 % -1.47F 1 + 1.2E 2 LTL > LLo
ZR-85 *-3_.65E 1 * 1.B6E 2 LTL > LLn
NE-83 x B.93E 1 * 1.3E 2 LTL > L0
I-131 ¥ 7.5UE 2 * 1.7E 3 LTL > LLD
CS-134 1.56E 4 * 2.BE 2
£S-137 3.59F 1 + U . 3E 2
 BALA-140 ¥ S5.21F 1 * 2.3 2 LTL > LLD
TH-SER 1.13E 3 * 1.3E 2
¥ NET ACTIVITY < CRITICAL LEVEL LESS~THAN LEVEL = RCTIvITT « L. 63=31GHA
COMMEMT .
- BY: C:}éé///

REVIEWED BY. é Jecs Qo/a,nx,amq

ORTE: __ZZ&%QEB
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12 - 6 JUL 1883 9:17:ul AM

SAMPLE ANALYSES REPORT

ENVIRONMENTAL RADIOLOGICAL LABBRATCGRY |

OCONEE SPECIAL SAMPLE : SANDBLAST DECON SAHPLE =3 B

TYPE: L1007 “%0s 0 QUANTITY: 1.0S

COLLECTIGN DATE(S): 5/31,83 UNITS: | 1723
) L O GED o

et

RADI@NUCLIDE ACTIVITY (PCI/UT) SIGHA (PCI/UT)

GRHMA SPEC
K-LQ % B.63E 1 + S5.1E 2
MM-5U 1.0UE 3 + 1.1 2
FE-53 %-9.31F 1 + 1.8 2 LTL > LLO
CO-s8 % 3.02E 1 + 9.8F 1 LTL > LLD
CO-60 1.40E 3 + 1.1E 2
ZN-55 % -3.15F 1 + 1.UE 2 LTL > LL3
ZR-95 % 1.31F 1 + 2.1E 2 LTL » LLD
NE-95 3.U3E 2 + 1.UE 2
1-131 % 2.1UF 3 + 2.4E 3 LTL > LLO
CS-134 3.0UE o + UL GE 2
£S-137 6.56E U4 + B.1E 2
BALA-140 X 5_50F 1 + 3.0F 2 LTL > LLD
TH-SER 1.43E 3 + 1.7E 2

¥ NET ACTIVITY < CRITICAL LEVEL. LESS—THAN LEVEL = ACTIVITY + 1.8Sx51cuA

COMMEMT

. | By: 240

REVIEHED BY: (;/LL; \gglﬂ,ﬁ,p(lgyj DATE: '7/%/Q35
. 7 v
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11 - B JUL 1883 G8:16:32 aM

ENVIRONMENTAL RADIGLOGICAL LABORATORY s L
SRMPLE ANALYSES REPORT
OCONEE SPECIAL SAMPLE : SANDELAST DECOMN SAMPLE =2
TYPE: L1owi0™“sos/0 QUANTITY: 1.zu .
COLLECTION DATE(S): 5/31/83 UNITS: Lizess
AL OGNS
RAGIANUCLIDE ACTIVITY (PCI/UT) SI1GHA (PCI/UT)
GRlHMA SPEC
K-10 %-1_UBE 2 + 3.0 2
MN-SU S.04E 2 + B.UE 1
FE-53 % 1.SBE 2 + 1.4E 2 TL > LD
CO-58 % B.38E O + 7.2 1 LTL > (LD
CO-50 G.B9E 2 + 9.9F 1
ZN-E5 % -2_BEE 1 + 1.2E 2 LTL > LLD
ZR-35 ¥ S.53F 1 + 1.58 2 LTL > LLD
NB-35 2.82F 2 + 1.3E 2
1-131 ¥ -U_02E 1 + 1.5E 3 LTL > LLD
CS-134 9.USF 3 + 1.9E 2
C5-137 2.B0E U4 + 3.6F 2
BALR-140 * 1.U2F 2 + 2.3E 2 LTL > LLD
UR-SER 1.37E 3 + 1.5 2
3 + 1.2E 2

TH-SER . 1.08E

- -

X NET ARCTIVITY < CRITICAL LEVEL. LESS-THAM LEVEL = ACTIVITY + 1.65%31G4A

COMMENT »

BY: KD///

! .
REVIEHED BY: ( Z‘lgk, ;Q:Q:Qﬁﬂ > ORATE: 7/7/53
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g B JUL 1983 9:15:20 AM y o 1
| ENVIRONMENTAL RADIOLOGICAL LABORATERY - T
SRMPLE ANALYSES REFORT

OCONEE SPECIAL SAMPLE : SANOBLAST DECON SAMPLE =1

: TYPE: 18T 5oz 0 QUANTITY: 1.17 _ .
| COLLECTION DRTE(S): 5,31,/83 UNITS: L1785

KILO ELCTroS

RADIONUCL 1DE ACTIVITY (PCI/UT) SI1GHA (PCT/UT)

GRIMAR SPEC )
K-10 | % B.19F 2 + S.2E 2
MM-5U 7.85E 2 + 9.5E 1
FE-53 ¥ 2.7B8E 1 + 1.3E 2 LTL > LL
C0-s8  ° - 2.23E 2 + 8.7E 1
Co-80 1.72€ 3 + 1.1E 2 |
ZN-55 * 0.00E 0O + 1.3 2 LTL > LLD
ZR-95 % 1.88E 2 + 1.76 2 LTL > LL3
NB-35 % B.02F 1 + 1.35 2 LTL > LL3
1-131 ¥ B.S1E 1 + 1.7E 3 LTL > LA
CS-134  1.22F u + 2.2E 2
£S-137 3.57E u + 4. 2F 2
BRLA-140 ¥ S.00E 1 + 2.1E 2 LTL > LL{
UR-SER | 3.60F 3 + 2.0F 2
TH-SER 1.57E 3 + 1.5 2

% NET ACTIVITY < CRITICAL LEVEL. LESS-THAN LEVEL = ACTIVITY + 1. ESASIGUA

COMMENT »

BY: ,A/Z//

/N . :
REVIENED BY: _LZL, &WW DATE: _7/7/83




APPENDIX 2

Annual Dose Rate Estimations




.0 T . ‘. Appendix 2

ANNUAL DOSE RATE ESTIMATIONS

Waste Description: Oconee Sandblast Decon Media Waste
Waste Volume: 400 cubic feet
Radionuclides & Concentration:

MN-54 0.634 PCi/gm

C0-60 1.24 PCi/gm

CS-134 14.9 PCi/gm

CS-137 36.5 PCi/gm
Cover Soil: ‘Approximately 3 feet
Consider that waste will be buried as semi-infinite -source
Cover with 3 feet uncontaminated soil.

1) Dose rate on surface of semi-infinite source

_ dis 912 -6erg L
- ffA x B X(2 22 PCi-min Y= (60 )x(l 602x10 MeV)X(IOO erg/g-rad)

Where D = Dose rate at surface in mr/hr

Ai = Radionuclide "i" Concentration in PCi/gm
Ei = Radionuclide "i" effective energy in Mev
D = %[(0.63 x 0.835) + (1.24 x 2.62) + (14.9 x 1.76) + (0.81 x 36;5)155%3%53
dis. -geregs 1
x (133.2 5e35=) x (1.602 x 10 6282 x (oo CTIVITETTE.

~ D = 0.0635 (mr/hr)

1.9 g/cm®) to equivalent

IR

2) For attenuation, convert 3 feet soil (density

concrete thickness (density & 2.3 g/cm3).

3
Equivalent concrete thickness = Z-g g;iz x 36" = 29.7"




3)

. 0 Appendix 2

From Radiological Hand Book, transmission factor "B" through concrete

29.7" of gamma rays from CO-60 is equal to_approximately 0.0005.
-~ Dose rate = 0.06 mr/hr x 0.0005 = 3.x 10 5 mr/hr.

Annual dose rate_estimation
~ Dose = (3 x 10 ° mr/hr) x (8760 hr/yr) x (1 mrem/mrad)

0.26 mrem/yr.

For 2000 hr/yr continuously exposure
- Dose = (3 x 10 ° mr/hr) x (2000 hr/yr) x (1 mrem/mrad)

0.06 mrem/yr.




