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EXECUTIVE SUMMARY

Significant Varianceg

A. The following are explanations of significant variances in this Semiannual

Report:

The 10CFR50 Appendix I, Percent of Limits, were calculated from the
last posted release for the period indicated using the Nuclear Data
LRW/GRW (ODCM meteorology) Release Permit Cenerating System, The
following is a summary of the comparison of the annual dose commitment
of the ODCM and LADTAP/GASPAR dose programs,

Annual Beta Air Dose mrad 1.37E-02 3.33E-03
Gamma Air Dose mrad 1.75E-02 4 32E-03
1-131, 1-133, Tritium & Part.

>8 Day Half-Lives Dose my em 7. 44E-0c 6.21E-02
LIQUID

Total Body Dose mrem 2,.31E-02 8.87E-03
Critical Organ Dose mrem 4 .52E-02 1.61E-02

The annual gaseous dose commitment was calculated with GASPAR using
batch mixed mode, continuous mixed mode, batch ground level mode, and
continuous ground level gconcurrent meteorology. The ODCM (GRW
Software) provides day-by-day dose estimates that are higher because
all releases are assigned to the limiting receptor, using the
continuous ground level dispersion factors calculated from 1978
meteorology.

The annual ligquid dose commitment is lower with LADTAP because total
annual dilution flow is used. Day-by-day dose estimates provided by
the ODCM (LRW software) utilizes dilution flow during actual release
periods from Unit 2 only.
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On March 11, 1991, the Unit was returned to service following the
completion of refueling outage 13. From this date through the end of
1991, the Unit, with few exceptions, ran at steady-state power
operations, Consequently, variances in most effluent parameters are
relatively small when comparing the two quarters in this reporting
pericd, Gaseous =ffluents showed a decrease in fission and activation
gas curies as well as tritium curies in the fourth quarter as cempared
to the third quarter. This is mainly due to Containment Vessel purging
for personnel heat stress management during July and August Contaimment
entries. Gaseous effluents in the third and fourth quarters showed ne
detectable lodine. This continues a trend which began in the third
quarter of 1990 and is attributable to continued good Reactor Coolant
System and fuel integrity. Some of the gaseous release parameters for
this reporting period are summarized below:

GASEOUS EFFLUENTS

UNITS 3rd QUARTEP 4
Fission & Act. Cas Ci 6.08E-01 7.03E-02
1-131 o5 0.00E+00 0, 00E+00
Part. »B8 Day Half-Lives of | 6.78E-05 5.09E-05
Tritium Ci 1.59E+00 8.22E-01

Little difference can be seen when comparing liquid release parameters
for the third and fourth gquarters of 1991, This is consistent with
steady-state plant operations during the period, Some of the liquid
release parameters for this reporting period are shown below:

UNITS ' : 4th QUARTER
Fission & Act. Products vt | 6,08E-02 5.11E-02
Dis., & Entrained Gas ci 9.56E-03 1.14E-02
Tricium &l 5.86E+01 1.09E+02
Dilution Volume Liters 2.69E+11 2.61E+11
Waste Volume Liters 8, 12E+05 6, 43E4+05
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11. SUPPLEMENTAL 1NFORMATION

A. Regulstory Limits

1, Fission and Activation GCases:
10CFR20 Limits (Instantaneous Release Rate)
Total Body Dose <500 mrem/yr
Skin Dose <3000 mrem/yr
10CFR50, Appendix 1
For Calendar Quarter
Gamma Dose 5 mrad
Beta Dose <i. mrad
For Calendar Year
Gamma Dose <10 mrad
Beta Dose <20 mrad

2. lodine - 131 and 133, Tritium, and Particulates >8 day
half-lives:

10CFR20 Limits (Instantaneous Release Rate)
DoLe from Inhalation (only) to a child to any organ <1500
mrem/yr

10CFR50, Appendix 1 (Organ Doses)
For Calendar Quarter <7.5 mrem
For Calendar Year <15 mrem

3. Liquids:
Concentrations are specified in 10CFR20, Appendix B,
Table 11, Column 2 for radionucliaes other than dissolved or entrained
noble gases. For dissolved or entrained noble gases, the concentration
shall be limited to 2.00E-04 uCi/ml total activity.
10CFR50, Appendix 1
For Calendar Quarter
Total Body Dose <€1.5 mrem
Any Organ Dose <5 mrem
For Calendar Year
Total Body Dose <3 mrem
Any Organ Dose <10 mrem

1. Coentinuous Gaseous Releases

a. Fission and Activation CGases - The total activity released is
determined from the net count rate of the gaseous monitor, its
calibration factor, and the total exhaust flow., The activity of

radioactive gas is determined by the fraction of that radiocactive

gas in the isotopic analysis for that period.
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2.

3.

b.

lodines -« The activity released as lodine-131, 133, and 135 is
based on isotopic analysis of the charcoal cartridge and
particulate filter and the total vent flow,

Particulates - The activity released via particulates with half-
lives greater than eight days is determined by isotopic analysis of
particulate filters and the total vent flow.

Tritium - The activity released as tritium is based on weekly grab
sample analysis and total vent flow,

Batch Gaseous Releases

Fission and Activation Gases - The activity released is based on
the volume released and the activity of the individual nuclides
obtained from an isotopic analysis of the grab sample taken prior
to the release.

lodines - The iodines from mixed mode batch releases are included
in the iodine determination from the mixed mode continuous
Auxiliary Building release.

Particulates - The particulates from mixed mode batch releases are
included in the particulate determination from the mixed mode
continuous Auxiliary Building release. Ground level batch
particulates are reported in the batch mode accountability.

Tritium - The activity released as tritium is based on the grab
sample analysis of each batch and the batch volume.

Ligquid Releases

Fission and Activation Products - The total release values (not
including tritium, strontium, iron-55, and alpha) are comprised of
the sum of the individual radionuclide activities in each rglease
to the discharge canal for the respective quarter, These values
represent the activity known to be present in the liquid radwaste
effluent.

Tritium & Alpha - The measured tritium and alpha concentrations in
a monthly composite sample are used to calculate the total release
and average diluted concentration during each period,.

Strontium-89, 90, and Iron-55 - The total release values are
measured quarterly from composite samples,

P
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111. GASEOUS EFFLUENTS
A. Batch Releases

Number of Batch Releases

Total Time Period for Batch Releases
Maximum Time Period for & Batch Release
Average Time Perioed for Batch Releases
Minimum Time Period for a Batch Release

(VR P

E. Abnormal Releases

1. Number of Releases
2. Total Activity Released

C. Data Tables

0,00E+00
0.00E+00 Ci

The following tables provide the details of gaseous releases:

Table 111-A Summation of all Releases
Table I11-B Cround Level and Mixed Mode Releases
Table II11-C Lower Limits of Detection

i B
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A. Fission and Activation Gasés:
1. Total Ralease ci 6.08E-01 7 -0
2. Estimated Total Error % 6.00E+01 6. 00E+01
3. Average Rela2ase Rate for Period uCi/sec 1.65E-02 8. 84E-03
4, Percent of 10CFR50, Appendix 1
| Quarterly Limit
| Camma Air 3 2.83E-01 2.97E-02
Beta Air ¥ 5. 035E-02 5. 44E-03
Gamma Air * 1.608-01" 1.75E-01"
| Beta Air i 6. 96E-02" 6.84E-02°
| B. Todines, Particulates,
and Tritium:
lodines
1. Total lodine - 131 ci <LLD <LLD
2. Estimated Total Error % 4, 00E401 4 . O0E+
| 3. Average Release Rate for Period uCi/sec <LLD <LLD
‘I
1, Particulates with Half-Lives
| >8 days Ci 6. 78E-05 5.09E-05
{ 2. Estimated Total Error % 4. 00E+01 4 00E+01
| 3. Average Release Rate for Period uCi/sec 8.53E-06 6. 40E-06
ﬁ 4, Gross Alpha Radioactivity ci _<LLD _<Llb
5 Tritium
| 1. Total Release Ci 1.59E+00 8. 22E-01
| 2. Estimated Total Error % 3.00E+01 3.00E+01
k 3. Average Release Rate for Period uCi/sec 2.00E-01 1.03E-01
)
o
f’ Percent of 10CFR50, Appendix 1
% Quarterly Limit
3 Organ Lung 4 3.57E-0] 2.01E-01
| Annusl Linic
[. Organ Lung 4 3.96E-01" 4 96E-01"

"Cumulative total for the year-to-date using the methodology in the ODCM.

T
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:
Ar-4l Ci 4. 20E-01 <LLD 1.75E-01 6.21E-02
Kr-85 Ci 2,225'Q§ <LLD <LLD <LLD
Xe-133 Cci |.89E-05 <LLD 9.67E-03 8. 22E-03
Xe-133m ci <LLD <LLD 7.07E-06 J0E-0
| Xe-135 Ci <LLD <l1D 2.93E-06 SLLD
j Total for ci 4. 23E-01 <LLD 1.85E-01 7.C3E-02
; Period
2. 1ODINES'
. 1-131 €1 <LLD <LLD <LLD <LLD
f 1-133 ci <LLD <LLD <LLD <LLD
‘ 1-135 Ci <LLD <LLD <LLD <LLD
Total for Ci <L1D <LLD <LLD <LLD
Period
3. PARTICULATES'
Co-60 Ci <LLD <LLD 6. 66E-03 4 . 95E-
Cs-137 e <LLD 4,.52E-08 1.23E-06 1.37E-06
Total for ci <LLD 4. 52E-08 6.78E-05 9E-0
Period

iMixed Mode Continuous Accountability includes Mixed Mode Batch Accountability
(excludes H-3).

;
|
|
if
|
|
L
|
|
i
;
|
|
E
|
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EFFLUEN]

EISSION AND ACTIVATION PRODUCTS

1. Total Release
2. Estimated Total Ertor
3, Average Diluted Concentration

IRITIUM

1. Total Release
2. Estimated Total Error
3. Average Diluted Concentration

DISSOLVED AND ENTRAINED CASES

Total Release

Estimated Total Error

Average Diluted Concentration
Percent of Applicable Limit

GROSS ALPHA RADIOACTIVITY

1. Total Release
2. Estimated Total Error

VOLUME OF WASTE RELEASED
VOLUME OF DILUTION WATER
PERCENT OF 10CFR50, APPENDIX 1

&AW N

Quarterly Limit
Organ GI.LLI
Organ LIVER
Total Body

Annual Limit
Organ GL-LLI
Total Body

T e T e T TR 1. = 2t N e s B Sy

P ——

UNITS

Ci

#Ci/ml

% |

uCi/ml

Ci

)
wuCi/ml

¥

Ci
%

Liters

Liters

- o

2. 86E+01
1.00E+01
2.18E-07

*Cumulative total for the year-to-date using the methodology in the

ODCM.,
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Cr-
Mn-
Fe-
Co-
Co-
Co=
Nb -
Zr-
Ru-
Ag-
Sn-
Sb-
Cs-
Cs-

Total for
Period

2. GASES
Xe-
Xe-
Xe-

Tatal for

51
54
55
57
58
60
95
97
106
110m
113
125
134
137

133
133m
135

RNPD/92-0409

EFFLUENT AND | ORT -
: . ODE_AND BATCH MODE RELEASES
CONTINUQUS MODE BATCH MODE
1. PEARTICULATES UNITS  3RD QUARTER 4TH _QUARTER 3RD_QUARTER

F-18 Ci <LLD <LLD 3.41E-06
ci <LLD__ <LLD 9,30E.05
ci <LLD <LLD 1.14E-03
Ci <LLD <LLD 9. 15E-04
Ci —ZLLD S 5 2.63E-05
ci <LLD <LLD 5 _O4E-03
Ci ~SLLD —SLLD 3.64E-02
ci <LLD <LLD 9. 66E-06
Ci ~SLLD — 4. 74E-04
67 1 <LLD <LLD 1.02E-04
€1 —SLLD SLLD 9.70E-03
o] <LLD <LLD 6.17E-05
ci <LLD <LLD 6. 46E-03
Ci <LLD SlD 1.66E-06
Ci <LLD <LLD 3.04E-04
¢i <LLD <LLD _ 6.08E-02
Ci <LLD _<LLD 9.43E-03
Ci . % 5 —SLLD 1.20E-04
(44§ <LLD _ SLLD 8.67E-06
Ci —SLLD <D 9.56E-03

Period
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V. SOLID ¥ 1
PEPORT TIME PERIOD JULY 1 THROUGH DECEMBER 31. 1991

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (not irrad.ated fuel)

WASTE CLASS A

Type of Waste

Spent resins, filter sludges, 8 _47E+00 Dewatered
evapora“or bottoms, etc 9 _43E+00 2 Resin

Dry compressible waste, 9.25E+00 Compacted /
contaminated equip, etc i 3.74E-01 _ Uncompacted

Irradiated cumpoments, countrol NA NA
rods, ete i

Other {describe) ] HA D NA

HIC = High Integrity Container
STP = Strong Tight Package
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ANNUAL GACSOUS DOSE ASSESSMENTS

A,

Population Distribution

The population distribution was taken fiom the Updated FSAR 2.1 3 based on the 1980
U.5. Bureau of the Census data projected for the vear 1986,

Food Production Distribution

Food yields of agricultural commodities were calculated with the aid of factors
published by the USDA'. The input parameters for commodities were based on a
dew graphic study performed {n September 1987 by the Operations Training and
Technical Services Department at the Shearon Harris Energy and Environmental Center,

Food Production Totals

The total quantity of vegetable products within a 50 wile radius of the Robinson
Plant is 1 793E408 kilograms per year,

The total guantity of meat and egg production within a 50 mile radius of the Plant
is 9, 45E+07 kilograms per year.

The total quantity of milk production within a 50 mile radius of the Plant is
3.56E+07 liters per year.

Source Terms and Meteorological Inputs

The arnual source terms were segregated by modes of release (mixed mode bateh, mixed
mode continuous, ground level continuous, and ground level batch) for dose
caleulations.

The concurrent meteorology calculations wore performed using the X0QDOQ program with
open terrain/recirculation factors (derived from 1978 Dames and Moore study) to
compliment the above modes of releases. The mixed mode batch release meteorology
used the appropriate X/Q probability level to adjust for more adverse diffusion
conditions since batch releases are not random,

The dissolved and entrained noble gas source terms of liquid effluents were included
with the gaseous source term of ground level continuous airborne effluents for dose
assessments .

Maximum "ndividual Doses

To demonstrate conformance with 10CFR50, Anpendix 1, doses were calculated for all
sectors for the hypothetical maximum individual at the site boundary, the
hypothetical maximum onsite member of the public and the true offsite maximum
individual with nearest resident, garden and meat pathways. The doses from the
cow/goat-wilk-man pathways were excluded since there is no known milk praduction
within a five mile radius ¢f the H, B. Robinson site based un 1985 through 1991 land
use census reports.

10SDA:ERS, "Conversion Factors and Welghts and Measures for agricultural

Commodities and Their Products," Statistical Bulletin No, 362 (June 1963),

e

e e e
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The Hypothetical Maximuan Individual at the site boundury (SSE Sector) used for
Technical Specification compliance has the highest doses (Table VI-A)., The true
offsite maximum individual doses are summarized in Table VI-B,  The onsite
hypothetical maximum wenber of the public doses are summarized in Table VI-C.

F. Integrated Population Deses

Since there is no known milk production within the five mile radius of the
H. B. Robinson site, the milk productions, listed in Section C (Food Production
Totals), were used beyond the five wile radius for the lntegrated population doses,
The offsite annual integrated population doses are summarized in Table VI-D,

G. Onsite Integrated and Recreational Population Doses for 1991.

1. The assessment of the radlation doses from radioactive gaseous effluents to
members of the public due to their activities inside the site boundary are
listed in Table VI-E.
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The following assumptions/site specific data were used to assess the onsite |
total integrated and recreational population doses from gaseous ¢ ffluents during |

1991.
ACTIVITY LOCATION
Spouses in East Lot
Parking Lot
West Lot
Pilenicking Pienic Area

Dceupational Darlington
Co. Plant

Visitor Ctr.

Visits Visitor Ctr,

Swimming Lake Robinson
Hoating Lake Robinson
Shoreline Lake Robinson
Fishing Lake Pobinsen

ESTIMATED SITE USAGE DATA
USAGE

6 people/day, 15 min, /day, 240 days/yr
2 people/day, 15 min./day, 240 days/yr
10 pienties/yr, 100 people/pienic, & hrs/plenic

17 employees, 240 days/yr, 8 hrs/day

1 employee, 240 days/yr, 8 hrs/day

4000 visitors, 2 hr/visit

1000 people/day, 180 days/yr, 2 hrs/day
100 boatg/day, 4 people/boat, 365 davs/yr
1000 people/day, 180 davs/yr, & hrs/day
14 people/day, 365 days/yr, 6 hrs/day

2. The following exposure pathways were used for the dose assessment based on the ;
activities 1lsted below: :

ACTIVITY

Spouses in Parking
Lot

Pienicking
Occupational
Visits
Swintning
Boating
Shoreline

Fishing

EXPOSURE PATHWAY
Ground Plane, Inhalation,

Ground Plane, Inhalatien,
Ground Plane, Inhalation,
Ground Plane, Inhalation,
Inhalation, Plume
Inhalation, Plume
Ground Plane, Inhalation,

Inhalation, Plume
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3. The assumptions below were used for the dose assessment of the maximum onsite
individual .

r
» a. The maximum onsite individual is an adult.
b. The exposure pathways are the same as in 2 above.
‘ ¢. The site usage assumptions are as follows:

DISTANCE

ACTIVITY OR LOCATION  _METERS SECTOR 10TAL HOURS
Swimming 803 E 6. BOE+01
l 803 ENE 6.80E+01
: 803 NE 6, BOE+O)
| 2414 NNE 6. BOE+01
} 3219 N 6. 80E4+01
' Boating 803 E 3.80E+0]
| 803 ENE 3. 80401
} 803 NE 3.80E+01
2414 NKNE 3. B0E+01
l 3219 N 3.B0E+01
| Fishing 803 E 8, 00E+01
| 803 ENE 6. 00E+01
| 803 NE 8.00E+01
e 2414 NNE 8. 00E+01
‘ 3219 N 8.00E+01
| Shoreline 1303 ENE 1,70E+02
: 2529 NE 1.70E+02
' Visitor Center 302 5 2. 00E+00
| Darlington Co. Plant 1062 NNW 1.92F403
; Pienic Area 402 SE 4. 00E+01
i West Parking Lot 402 Y 6. 00E+01
East Parking Lot 201 SE 6. 00E+01

4. The following data was used in assessing integrated onsite dose.

T ||| '

LAKE ROBINSON

DISTANCE

JMETERS SECTOR (TOTAL HRS) (% LAKE SURFACE) » HOURS EPERSON- YRS
: 3219 N 1, 25E+06 0.71 - 8. 875E405 101
i 2414 NNE 1.25E+406 0.13 - 1.625E405 19
: 803 NE 1.25E+06 0.08 - 1.0COE+05 L § |
] 803 ENE 1.25E406 0.06 - 7., 5008404 9
r 803 E 1.25E+06 0,02 - 2, S00E4+04 3
' TOTAL - 1, 250E+06 143

P —_—
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E\ QCCUPATIONAL
DISTANCE
j ~METERS LOCATION SECTOR TOTAL HOURS PERSON - YRS
% 1062 Darlington NNW 3.26E404 4
& o, Plant
) |
: 302 Visitor Center 5 1.928+03 1 |
QTHER
DISTANCE
; ~METERS LOCATION SECTOR 10TAL HOURS EERSON-YRS
‘.‘ 201 East Lot SE 3. 608402 0.1
. 402 West Lot 5V 1.20E402 1
5 402 Plenie Area SE 4. 00E403 0.9
| 302 Visitor Center 5 £.00E+03 1 :
| 2529 Easterlings/ NE 3.63E+05 42
| Atkinsons Landing
1303 Johnson Landing ENE 3.63E+05 41

—_—‘___A—A_A_J._,

H. DATA TABLES
The following tables provide the details of the Annual Caseous Dose Assessments:

Table VI-A Hypothatical Site Boundary Maximum Individual Doses for 1991
Table V1-B True Offsite Maximum Individual Doses for 199)

F
L‘ Table VI-C Onsite Hypothetical Maximuw Individual Doses for 1991
i Table VI-D Offsite Annual Integrated Population Dose Summary for 1991 !
f Table V1-E Onsite Annual Integrated and Recreational Population Doses
for 1991
1
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ANNUAL BETA AIR DOSE = 2 _03E-0O& MILLIRADS SECTOR: NORTH-NORTHWEST
ANNUAL GAMMA AIR DOSE ~ 2 98E-04 MILLIRADS DISTANCE: 1062.0 METERS
ADULT TOTAL BODY  GI-TRACT BONE LIVER EIDREY THYROID LuNG SKIN
PLUME 1.98E-04 1.98E-04 1.98E- 1.98E-04 1.98E-04 1.98E-064 1.99E-04 3.84E-06
GROUND PLANE 5.17E-04 5.17E-04 5.17 6. .09%E-0a
INHALATION 1.96E-04 1.98E-04 6._68E- 1.96E-06 1.96E-04 1.96E-04 2.43E-04 1.96E-04

04

E-04 5.17E-04 5.17E-04% 5.17E-04 5.17E-04
08
04

TOTAL 9.12E-04 9.14E-04 7-17E- 9.12e-04 9. 12E-04 2.12E-94 9.60E-04 1.19E-03
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.

*

Assuming removal of radlosctivity frow the lake by outflow, but net by
radioactive decay, the effective loss rate constant is

A
where: f, = average volumetric flow from lake (w'/yr)

After equilibrium is reached, the concentration of each radienuclide in
Lake Robinson is represented by

ey f

The concentration of each radionuclide in the discharge canal is determined

by !
M‘C,'\CA'C‘,’-E -.£ o.z

where: C4 is the concentration in the discharge canal (Gi/m')
Cy is the equilibrium concentration in the lake (C{/my)
C, 18 the concentration added to the water while passing
through the plant - Q/f; (Ci/m*)
f; is the cooling water flow rate (m'/yr)

Assuming each gallon of water from discharge canal is diluted with 9

gallons of lake water, the concentration at the edge of the mixing zone G,
is

Cm (C#90,) 410

.(.&o-.ﬁ.q{,’e)*ao
“hae,

The mixing ratio at the edge of the mixing zone M, is the ratio:

T < TP VN TN . B =

e e




T

e

Page 3

losure 1 to Serial: RNPD/92.0409

8 of 54

For Robinson f; = 9 SYE8 w'/yr
and f; « 2.15E8 m'/yr
thus M, = 0.835

The mixing ratio for the lake in general M, is the ratio

-

centratic
sacharge cana

11ibrium lake
‘oncentration in

R A

TX A

For Robinson M; = 0. 817

The valldity of ignoring radioactive decay was checked by determining which
isotopes were the most significant dose contributors. Thev were G0, Cg!™,
and Cs'*’.  All of thes. isotopes have decay constants which are at least
12 tines smaller than the loss rate constant of the lake

_..1_2.‘!_&_2! = 4,24 PeT year .,

V 5. 06 E7m

Thus, ignoring normal decay should have little effect.

For Auburndale Plantation the equation for mixing ratio is e " (distance
downstream [Km)). Equa*ion was derived from EPA-520/5-76-005% study.
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Potable Vatev Use

There is no potable water use of any water resource which is affected by
the Robinson liquid discharge. Therefore, no pathways involving potable
water are evaluated.

Irrigated Foods

Located ten miles east of Rebinson Site, the Auburndale Plantation uses
water from Black Creek for irrigating during dry seasons. The following
are conservative assumptions that were used for dose calculations:

a. Meat (beef)

No drinking water for cattle from creek
Transit time = 1. 00E+0) hours

Irrigation rate = 1.00E402 liter/m*/month
Non-irrigated feed fraction = 9 00E-01
Total 50 mile production « 1, 96E+08 kg/yr
Total meat irrigated = 1 .00E+06 kg/yr
Food process time = 4 BOE+00 hours

- O B N e

b. Produce

1., Irrigation rate = 1.00E+02 liters/m*/month
2. Teotal 50 mile production = 6, 10E+06 kg/yr
3. Total crop irrigation = & O0E+03 kg/yr

¢. Leafy Vegetables
1. Irrigation rate = 1.00E4+02 liter/m’/month
2. Total 50 mile production = 2 59E+08 kp/yr
3. Total crop irrigated = 2 00E+03 kg/yr
Other b thways
No other pathways which would be likely to produce 10% of the dose

caleculated by these pathways described above were identified for the liquid
discharge for H. B. Robinson Unit No, 2.

B. Recreatiopal Activities

Seasonal Population Variations

Within the 10-mile area surrounding the Plant, there are no major seasonal
population variations. During the entire year, Lake Robinson is used for
fishing, boating, pienicking, and other recreational activities. Based on
a 1975 creek and recreational survey, the daily summer peak transient
population is approximately 550-650 people. This figure would include
people who are boating on Lake Robinson, as well as those using shore
facilities. Also, during the winter months, Lake Prestwood, located on the
north side of Hartsville, is atilized by local residents for recreation.
Lake Prestwood is a comparatively small body of water, and it is estimated
that 50-100 people would be using the area on a peak day. Based on this
survey, the seasonal wvariation did not warrant any spseial dose
assessments,
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2.

Water Recreation for Maximupr Individual Doses

Because suitable statistics are unavailable, assumptions were made for
purposes of assessing doses frowm each of the swimming, boating, and
shoreline recreational pathways. These assumptions are summarized as
follows:

Boating

Adult - 120 days/yr x 2 hrs/day = 240 hrs/yr
Teen - 180 days/yr x 2 hrs/day = 360 hrs/yr

Child - 90 days/yr x 2 hrs/day = 180 hrs/yr

Swimming

Adult - 90 days/yr x 2 hrs/day = 180 hrs/vr

Teen - 180 days/yr x 2 hrs/day « 360 hrs/yr

Child - 90 days/yr % 3 hrs/day = 270 hrs/yr

Fresh water fish and shoreline exposure: default to NRC Regulatory

Guide 1.109 values.

8. Population Doses
The following assumptions/site specifics are listed:
Water Recteation Dats
Activity — ____Llecation _Usage
Swimming Lake Robinson 1000 people/day, 180 days/yr, 2 hr/day
luke Prestwood 100 peuple/day 180 days/yvr, 2 hr/day
Black Creek 10 people/mile, 50 miles, 180 days/yr, 2 hr/day
Boating Lake Robinson 100 boats/day, & people/boat, 365 days/yr,
2 hr/day
Lake Prestwood 10 boats/day, 4 people/boat, 365 days/vr, 2 hr/day
Black Creek 1 boat/day, 2 people/boat, 180 days/yr,
5.6 hrs/day
Shoreline Lake Robinson 1000 people/day, 180 days/yr, 4 hr/day
Lake Prestwood 100 people/day, 180 days/yr, 4 hr/day
Black Creek 10 people/mile, 50 miles, 365 days/yr, 4 hr/day
4. Aquatic Foods (Fish)

There are no shellfish or aquatic plants harvested in Lake Robinson or
within 50 miles downstream of the site, Assuming approximately 8000 fish
are taken from the lake each year and an edible yield of 1 kg per fish,
this amounts to 8000 kg per year, An additional 800 kg per year are
assumed to come from Lake Prestwood and another 8000 kg from the Black
Creek downstream of Lake Robinson.
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FISH
SHORELINE
SWIMMING
BOATING

0. 00E+00
9.21E-04
0.00E+00
0.00E+00

9.21E-04

T T —

T ————

2.24E-03
7.86E-0a
1.15E-04
3.83E-05

3.18E-03

TIME(HR)
24.0
0.0
a.0
0.0

3.57E-03
7.B6E-O&
1.15E-04
3.83E-05

4.51E-03

LuNe

1.57€-03
7.85E-04
1.15E-04
3.83E-05

2_51E-03

T T B e

SHORE WIDTH FACTOR - 0.3
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RNPD/92-0409

PATHWAY

FISH
SHORELINE
SWIMMING
BOATIRG

3.B7E-03
4 . 0GE-02
1.53E-04
6.22E-05

4 _45E-02

5.18E-03
4 _04E-02
1.53E-04
6.22E-05

4 . 60E-02

TOfAL BODY  THYROID
2.96E-03  1.40E-04
4 04E-02 4. 0&E-02
1.53E-04  1.538-04
6.22E-05  6.22E-05
4.37E-02  4.09E-02

2.85E-03
4 _04E-02
1.53E-0%
6.22E-05

& 3BE-02

4.7&E-D2
0.00E+00
0.00E+00

4 _T4E-02
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4OCFR190 DOSE CONFORMANCE

The direct radlation assessment to the most likely exposed member of the public is
reported in the Annual Radiological Environmental Operating Report. The results of
the assessment demonstrate no measurable affect above background from Plant
Operations. Since no 1"CFRS0 Appendix 1 limits have been exceeded aud the evaluation
of the Independent Spent Fuel Storage Installation (refer to Addendum 1) indicates
only a small fraction «f the total dose to the environs, this demonstrates conformance
with 4OCFR190, Environmental Radiation Protection Standards for Nuclear Power
Operation,

METEOROLOGICAL DATA
A. Coutinuous Release Diffusion Analysis

Table IX-A presents the number and frequency of wind direction occurrences by wind
speed class as recorded at the ousite meteorological system during the period
January 1 through December 31, 1991,

The frequencies are presented as a percent of total occurrences for each stability
class as well as a summary for all classes for the lower (10 meter) sensor
elevation,

Pertinent information available from the tables is as follows:

1. Stability

Percent occurrence Pasquill Stability categories based on lower level (10m)
wind distribution:

A - c. L - - S
2.29 3.1 4.63 35.97 31.49 10.49 12 02
2. Wind Speed 10 Meter
Average Speed (mph) 4.6
Percent Calm 0 |
Percent Less than 3.5 mph 38 .4
3. W¥ind Direction 10 Meter
Prevailing SSW
Percent Occurrence 10.2
“ Data Recovery 10 Metex
Percent CGood Hours 97 .4
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METEOROLOGI CAT” DATA

B,

Mixed Mode Batch Release Diffusion Anal,sis

Table IX-B presents the number and frequency of wind direction occurrences by wind
speed class as recorded at the onsite metecrological system during mixed mode
batch releases for the period January 1 through December 31, 1991,

The frequencies are presented as a percent of total cccurrences for each stabili-y

class as well as « summary for all classes for the lower (10 meter) senso.-
elevation
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1X. METEOROLOGICAL DATA
€. Ground level Batch Release Diffusion Analysis

Table IX-C presents the number and frequency of wind direction occurrenc s by wind
gspeed class as recorded at the onsite meteorolegical system during ground level
batch releases for the period January 1 through December 31, 1991,

The frequencies are presented as a percent of total occurrences for each stability
class as well as a summary for all classes for the lower (10 meter) sensor
elevation.

R T ' I ™




19491

] T T
-0409

ROBIRSON GROUND BATI RELEASES

"rﬁmwﬂ_
Enclosure 1 to §
ROGDOG

S e e
i

ATMOSPHERTE STABILTIIY (LaLs a

HOLEE FRbEgue e v DI taIBUTION GF winh SPteo AND DIREd T 10m

-~ - o e
+PITERBT
o : =
g§5%5555»
-SSR QNPETS

15338558,
§3823333¢
s 2SS D
?g%ﬁ?
= o
!s.E!u o
soces °

eeccesos

3§§ EEE

oacacccc

§83283is

=l -R-R-E-R- - -

h888838s

pocoODRGS

H

........

20000 C0

%883.813s

sesccose

3§3§=§§52

’aacaaaa

18ksaists

sezcsacy

“8888888:

.......

Sepoaee

LD

........

S92 sS9

d ittt

GDGGGQQQ

FH

aﬂ%ﬁbﬂ@f

“8§38832s

95593399

3

-~

k3
DA~ WD

P T T

5:- A e D

- - -

ATMOSPHENTIC STABIL 1Y LLAY, o

SO EREGUERLY DESTRIBUTION OF winNG SPEEU AMD Oder o § 10K

88y LEss .
;;gﬁﬁégig
AR EEeE N
R
£ E R - L
oSS ES D

S emE s
SHHR R
seoczeo s

- -
HHEEE R
soeccooc
3 g2
§§2§§53&
coeccooecs

i
"

HHHHHHEE

Seescozac

*§888322:

copooszs

A EHHE

sccocece

FEHH

soozscecs
oNee

E3885388s

apoeeoss

§28383zs:

OQOQGQS:

2
=

'Q |28l ]
;'ﬁgn.:.- T
3=\ ngen
d o Py

ATMOSPHERIL STAP LIV CLass ¢

JUITRT FREQUENCY CISTRIGUTION OF WIND SPEED AND Liikt (110N

O
4 Do

(S NEETE 1T
X &y

totay
u §oeves
SonOm
1 66

O . poo

i

rarie
i 00

0ol
DB S
6 uoo
G

i 1
# an

0 0ud o ang

205 N 860
LU LI s

W
LU PN )
g O ong

Ggoo o ong
201

O 00
o ne

Wi

0 OGO
Q. w0

-
GO0 @ 000 O One
e oue o
2. .a02 0O
o000 o
0. 608 o0
g.o00 o

o _ouvo
a ao

wiw

LU
201
LG00
G600
004G
00

cvooccoD

"g8Radzls

QGOG&QHO

aggaasses

BGQQOQOQ

"§833825s

Jeceoocoe

A 8388EE:

992t sC8C S

DEQQ@GGG

§883582¢;

Y- Y-

it

......

sSaocoesec

P

......

cSoocoooe

"3838828:

.......

2coceocooe

=
&

=

T DT m

«mggMN—w:
< R =,
ED-MAw-2D
= -0 e

ATMUSHFHERTIL STABIL LIV (LASS D

JUINT FREQUENUY DISIRIBUTION OF WIND SPEED ARG OTRECT 1N

- A gl
c§-3~=5:1
5 asYTSaon
~pwenASsa~
& =
TH D
ERIVSZI 2
sSRroeseN
1g5E88E3;
eNBIT I
L R LR
!g "§§9§2
2 28z S
cepascoss

3 22%
33 z§ §c
:eoaes-
MM -’:
28220385 .
A822398%;
99993:3“
N -

-
§§ §£§§1
seooszes

o Y
HBEEIZZE:
n§§e§eéég

SR-CODE =~
e AB/ST
ﬁg'gacg:::

NBEREEF

seeoecED
+ ;;Q§E£-
«38838332
200008~
“838888%;
23 £
Se~cEooN
$822383%:
- g’. Ae:@
seneoae"
$EENZEEE -
SeondEds
oONGOSE~
gﬂw@*:g
Em-z @
§905=335:
20WYNOTR
z::%gcgg
238882z
o= = BT — O - [ e
A
-
2
rTEEDT T =
EMamAN=L o
iﬁ..—n“ﬂao":
g i

—— ENE AR N RN -RAR NN



¥
000
oo
aon
U
LN
£50
Zhv

9
0
¢
o
i
¢
v
0

vl

L
0nr
(S

L
"
L

Nt O
oo o
i &
L

g

i

Yoy

O

e

HO0 0
e 0
o
L AL

190 9

Teh
Qa0

o
i3]

L2 ARE)

W i

Wkt

v
OO
(ELATY )
Ut
(21211
Gisp
ile
a7
[T

Sr
LN
et
LRI
o
oS

thy

it ¢

Ladidl

Lo
13
PR
I
18y
Qne
7.0
CTATA]
Mrte

cocow

Se=-

0
@

0

L8 |

“mbard

in
LA
LS
fha
L
Guo
LV
nzn
"y

v
0ncn
oun
(RIS LN}
@00
1602
g
oG
-y

i)
f¥sfy
P
(L
OB
)
1yig
B

L]

-
it

cocsegcooo

1]
n

n
4

o

O
L
"
i
o

"

F ;

oy
erg

67
0na
0o0

000’
a0g
0o

Vaz
i

cocceaoo

-
N

sSezesoo0C

o

O

oo o0

S ¢ SS9
L "M
%0 59 1
00’0 oo 9
900 8 o090 0
0o 8 oo o
oo o oo o
000 8 w0 o
ZO% 0 9u9
G20 0 wen w
L L
N S5y )
B v 0
880 b o
oua'g o0
000 9 000 9
U0 0 0o o
10206 9000
Iov'Q Zor 0
gro 0o Gz o
- L]
S5y
it Z 8 2
NG 8 bud o
W e o0 o
aGan"g oo o
oon's ez 0
GOy + SpZ
"N 1 To% 0
ot A 0D o
- -,
3 SL¥ID

S e LA v ' A

» L 35S

iR O %9 0 eZ i 43
G900 9 000 0 GO O 000
000 0 000 6 0000 000
g 0 000 6 000 0 600
G000 O 0000 000 6 000
000 @ 060 0 G000 000
fOR 0 0% 0 SOT t Zow
0zt 0 oZo 6 ove 0 92
me mes S 35S

ALTVIRYLS D1H345OMLY

ok 8 v G 9 0 i 4
ann g NMe e 0000 oo
000 0 000 o 900 0 Gon
0ng 6 oo 0 000 ¢ ono
G0 e 000 0 0400 00D
oo0 0 008 oe 9 00D
iy 0 ZOv 0 Zu9'0D 102
HZe'n aze n 020 ¢ 900
"o " s s NS

somceoss

ALTII@YLS D IMINdSOMLY

L1 oz @ oz iy
NBG 0 GO0 0 0000 0be
066G 0 9000 0000 OO
OG0 0 0000 000 0 OO0
for 0 0DQ'C 0000 OG-
B2 6 10Z°0 SOZ & E08°
090 eGOE EOB O Z09
aga o Do 0 00N 0 000
L] s 5 358
ALT MI8YLS DT MASONLY

spceoes -

anSccese

98 IS¢
R kL
20 o 200
000 G o000
o000 000 0
GO0 0 oo o
000 0 oo o
000 0 000 o
000’0 ono o
ano 0 po8 0
3 ELE |

ANy 93345 aONIM

LELE Y 00 4
000 0 eon o0
0an o eoo o
ono o 000 o
ood'e oon o
000 0 08 0
0oe o 0z o
one ¢ oo 0
1 ELE

S vl

ANN

CEHTLAN O 8

L

H

FADNIND AN

TNOTLDINIO aNim
AMNINDANS HOTEDINIG ONIM Y iwHIAn

I QIHOSYIN OMIm

THEP 3NV GANIATSNOD SHNDM v i)
80 28 ZZ % Iving
oo o 0890 000 0 6% v2Z
000 0 000’0 D0O G 81wt
000 0 620 0 0800 (2 M
000 ¢ 000 0 0OV D 6% S
006G 4 0000 Zouw © SY Ot
FO08 0 »00 1 £08 O 9% 1§
0zZa 0 020 0 020 O -
ELL Inun L (5/m) »ems
40 NOTANBIHLISTO ADNIDINS Tty
%0 vz i 920 Wi
ooo'n0 000 0 o000 L
ona 0 0960 000 @ By o
0400 0De 0 000 o iz A
0000 o060 0 2000 £5 5
t0Z2°0 w20 wwl o G ¥
0y 0 OO0 L ZOov O 95 1
aen'n oo 0o o reE 0
£ ELIY N tS/my xwwi

Ny 92345 ONim

40 NOTIPRINISTA AONTONING 1t

vl Ov
¥ 1
2% 0 0o o
aog ¢ 000 o
00 0 oo o
na N o 0
o o oun 0
GG0 U oo 'o
c09 0 o0d 0
9Zo o oo o
35 NI
NOTL)INLO
0o 0 06 0
aue'n gon o
oo o oo o
ogn 0 ooag o
000 0 oo o
a0 o oea o
Qo0 9 oon g
000 N one o
s ;% |
PEE LY ¥y
au qa 0% o
Gon 9 000 0
Gan O ano o
068 o oun g
ot 0 90a 0
000 5 Tov 0
N0 0 weZ2
0oe o ann o
5 D

HORL IR Gy GRS ONEm

iRt

19 4 e 6s ir's (T it
o0 ' 0 000 D 0P D GO0 0 o0 9 6% &7
QUE0 006 BB T 000 D 00D O Bi o1
000’0 900’ 0000 000D 000 O Vit A
000 0 QU0 B 1020 (0Bt EUR O 6% §
209°¢ 969°: Zi1ZF 0i9'Z EOR O LET S S
POOE SOFL W9 L OO0 L FOR O a5
o oaon ean N pnn N 6o o ]
1 PR i NN i [2rm) o
A0 ROTIABIRIC IO A I s sl
SISEFTIN MILYA ONOONY  NOSN RO B0

9§ 3o s a9eg
60%0-26/0dNd ‘1®119§ 03 | aansofouy

R p—

4



.——_.—_—ﬁ-.-_.f_g_g_
TRAL o & - ., N

UA

o

ey o
‘

IWEFT-E—_-—:—W S L R
n ] i

I e

Innloauro nto Serial: RNPD/92-0409

Page 1

11,
I11.
1v,

VI.
VII.
VIII1.

CHANGES TO ODCM, PCP, AND
RADIOACTIVE WASTE SYSTEMS

TABRLE OF CONTENTS
Enclosure 2

Description

Changes to the ODCM . . . ‘
Changes to the Radioactive Waste Systeus .
Changes to the Process Control Program .
Changes to the Land Lse Census .

Instrument Inoperability . . .

Ligquid Holdup Tank Curie Limit .

Waste Gas Decay Tank Curie Limit . . . . 3
Independent Spent Fuel Storage Installacion
Di-posal of Boiler Chemical Cleaning Waste .

e i e Y e 0. W WO 1NN W VUt [N Uy W RN OR [ W P W S ey v (R y -,

48

48 :
48 |
48 :
“a [
48

48 :
48 i

R —— IR ERSIRNS TR SN RSN ENS

R R R R —— == -



P T I —————

Enclosure 2 to Serial:
Page 2 of 48

RNPD/92-0409

1. CHANGES TO THE ODCM
Page No,  Comments/Justification for Changes in ODCM Revision 7

Title Page Changed Revision 6 to Revision 7 and changed date

i See Justification
2-1 See Justification
2-3 See Justification
2-4 See Justification
2:5 See Justification
2-6 Ser Justification
2-14 See Justification
2-22
change)

3-1 See Justification
3-2 See Justification
3-3 See Justification
3-4 See Justification
3-5 See Justification
3-6 See Justification
3.7 See Justification
3-8 See Justification
3-9 See Justification
3«11 See Justification
3-13 See Justification
3-15 See Justification
3-16 See Justification
3-18 See Justification
3-19 See Justification
3-23 See Justification
3-24 See Justification
3.27

B i T T e e e B e e T e

A, C, and E
A and B

A and B
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A and B

Corrected the headers for the columns in Table 2.3-1 (minor editorial

, B, and C
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and C
and C
and D
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In equation 3.3-8, the inhalation dose contribution from mixed mode batch

releases was added
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Justification
Justification
Justification
Justification
Justification
Justification
Justification
Justification
Justification
Justification
Justification
Justification
Justification
Justification
Justification

See Justification D
Minor editorial changes; the Qqy added "plant vent" in lieu of "vent"
See Justification
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Enclosure 2 to sSerial: RNPD/92-0409
Page 3 of 48

Justification for Change in ODCM Revision 7

A. The Radiation Monitering System's nomenclature for valves is RMS-# and for
radiation monitors is R-#. All monitors in the ODCM have been changed from
RMS-# to R-#,

B. Plant modification #898 replaced Steam Generator Blowdown moniter R-19

(which monitored all three steam generators) with three monitors (R-19A,
R-19B, and R-19C) one for each respective generator.

& Plant modification #1005 replaced R-14, R-34, R-35, and R-36 with R-144A,
R-14B, R-14C, R-14D, and R-14E using isokinetic sampling. R-35, R-36, R-
14D, aud R-14E are accident monitors and are not germane to this document.
The modification alsc deleted the isolation function of R-15 (condenser
vacuum pump vent) whicn vented to atmnsphere and diverted flow to the
plant vent stack upon high alarm. This modification allows continuous
venting to the plant vent stack (an additional 300 c¢fm per pump) which is
monitored by R-1%A, R-14B, and R-14C. This required a Technical
Specification change (Amendment No. 131). The methodelogy for R-15
setpoint calculation has been removed from the ODCM and is controlled by
approved plant procedures. R-14A (particulate monitor) replaced the R-34
beta channel and R-14B replaced the R-34 ijodine channel.

D. Robinson Plant has four types of releases: mixed mode continuous, mixed
mode batch, ground level continuous, and, on rare occasions, ground level
batch, For clarification purposes, the annual average relative dilution
factors (X/Q) have been recdefined and referenced to the vents to which
they may apply.

E. The setpoint methodology for R-.. (Environmental & Radiation Control
Building exhaust) and for R-23 (Radweste Building exhaust) jodine and
particulate channels have been included in this revision.
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