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The Offsite Dose Calculation Manual is a supporting oocument of the Technical
Specifications. As such, the ODCM describes the methodology and parameters to
be used in the calculation of offsite doses due to radicactive iiquid and
gaseous effluents and in the calculation of liguid and gaseous »ffiuent
monitoring instrumentation alarm/trip setpoints. The ODCM contains schematics
of liquid and gaseous radwaste effluent treatment systems, which include
refease points to unrestricted areas. It includes a list and maps indicating
specific sample locations for the radiclogical environmental monitoring
program. It also includes the radioactive effluent controls and radiological
environmental meniluring programs required by section 6.7.4 of the Technical
Specifications and descriptions of the information that should be included in
the Annual Radiological Environmental Surveillance and Semiannual Radioactive
Effluent Release Reports required by specifications 6.8.1.3 and 6.8.) .4,

The ODCM will be maintained at the plant for use as a reference guide and
training document of accepted methodologies and calculations. Changes in the
calculationa) methods or parameters will be incorporated into the ODCM in
order to assure that the ODCM represents current methodology in all applicable
areas. Computer software to perform the described calculations will be
maintained current with the ODCM,
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1.0 LIQUID EFFLUENTS

The Vogtle Electric Generating Plant is located on the west bank of the
Savannah River approximately 151 river miles from the Atlantic Ocean. There
are two pressurized water reactors on the site. fach unit iy served by a
separate liquid waste processing system. however, certain components are
shared between the two systems A1)l liguid radwastes treated by the liquid
waste processing system are collected in waste monitor tanks for samg)ing and
analysis prior to release. The 5000-gallon waste monitor tanks are
recirculated for a minimum of 30 minutes, and the 20,000-gallon waste monitor
tanks are rvecirculated for a minimum of 45 minutes. This mixing method
assures that a representative sample can be taken from the tank. Releases
from the waste monitor tanks are to the discharge line from the blowdown sump
to the Savannah River. The blowdown sump receives input from the waste water
retention basins, turbine plant cooling tower blowdown, and nuclear service
cooling tower blowdown. Additional dilution water is available from the
cooling tower makeup water bypass line.

Although no significant quantities of radioactivity are expected in the
nuclear service cooling water, the steam generator blowdown processing system
or the turbine building drain system, these effluent pathways are monitored as
a precautionary measure. The monitors serving the latter two effluent
pathways provide for automatic termination of release from these systems in
th: event radioactivity is detected above predetermined levels. These two
systems discharge to the waste water-retention basin. Sampling and analysis
of releases via these effluent pathways must be sufficient to assure the dose
limits specified in subsection 1.5.2 are not exceeded.

Section 1.0 of the ODCM describes the methodology for calculating monitor
setyrints and individual doses due to liquid effluents released from Plant
Vogtle to the Savannah River. Schematics of the liquid waste processing
systems are presented in figures 1.6-1 and 1.6-2. Lliquid discharge pathways
are shown in figure 1.6-3.

VEGP ODCM, REV 8 Draft 1.0-1
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1.1 LIQUID EFFLUENT MONITOR SETPOINTS

Liquid monitor setpoint values calculated in accordance with the methodology
presented in this section will be regarded as upper bounds for the actua)
monitoi setpoints for high alarms. However, a lower setpoint may be
established on the monitor if desired. Intermedizte level setpoints should be
established at an appropriate level to give su.ficient warning prior to
reaching the high ~larm setpoint. The basic calculated monitor setpoint value
is in terms of concentration, #Ci/ml. Monitor calibration data may include
operational data obtained from monitor response to concentrations determined
by liquid sample analyses. In addition, monitor background must be controlled
so that the monitor is capable of responding to concentrations in the range of
the satpoint value.

For planned releases from the liquid waste processing system's monitor tanks,
monitor setpoints are determined to assure that the limits of 10 CFR 20 are
not exceeded. Fer the steam generator processing system effluent line, and
the turbine building drain effluent 1ine, the purpose of the monitor setpoints
is to minimize releases of radioactivity from these systems by terminating
releases upon detection of low levels of radiocactivity.

1.1.1 Liguid Waste Processing System Effluent Monitor (1(2)RE0018) (one
monitor per unit)
The liquid waste processing system effluent line radiocactivity monitors

provide alarm and automatic termination of release prior to exceeding the
concentration limits specified in 10 CFR 20, Appendix B, Table Il, Column 2,

VEGP ODCM, REV & 9/30/88 1i1=-]



at the release point to the unrestricted area. Concentration limits are
specified in subsection 1.5.1; setpoint requirements are specified in
subsection 1.5.4. To meet these specifications, the alarm/trip setpoint for
this liquid effluent monitor is set to assure that the tollowing equation is
satisfied:

Py < e i

where:

- = the effluent concentration 1imit corresponding to the specific
mix of radionuclides in the waste monitor tank being considered
for discharge, in wCi/ml.

¢ = the setpoint, in pCi/ml, of the radioactivity monitor measuring
the concentration of radiocactivity in the effluent 1ine prior to
dilution and subsequent release. (Note that the monitor
setpoint is inversely proportional to the effluent flowrate, f,
and directly proportional to the dilution stream flowrate,
F+ f.) The setpoint represents a concentration value which, if
exceeded, could result in concentrations exceeding the limits of
10 CFR 20 in the unrestricted area.

f = the effluent flowrate at the location of the radiocactivity
monitor, in volume per unit time, and in the same units as F,
below.

F = the dilution stream flowrate which can be assured prior to the
12lease point to the river, in volume per unit time.

At Plant Vogtle, the liquid waste processing system collects liquid wastes in
monitor tanks prior “o release. There are two waste monitor tanks for each
unit. The discharge lines from the two tanks join to form a common line, on
which the radioactivity monitor is installed. The lines from each unit then
Join to form a common line which releases to the blowdown sump dischargs line
to the Savannah River. (See figure 1.6-3.)

VEGP ODCM, REV 8 Draft 1.1-2
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Dilution flow comes from the blowdown sump which receives water from nuclear
service cooling tower blowdown, turbine plant cooling tower blowdown, waste
water retention basin discharge, and the cooling tower makeup line. The two
major sources for dilution are the turbine plant cooling tower blowdown and
the cooling tower makeup bypass line. A predetermined dilution viowrate must
be assured for use in the calculation of the radiocactivity monitor setpoint.

While equation (1) shows the relationships between the limiting concentration,
Cw:, the effluent flowrate, f, the dilution flowrate, F, and the radioactivity
monitor setpoint, it cannot practically be applied to a mixture of
radionuclides with different limiting concentrations, i.e., different MPC
values.

For a mixture of radionuclidec, equation (1) is satisfied in a practicable
manner, based on measured radionuclide concentrations and a dilution stream
flowrate which can be assured for the duration of the release, designated as
F.. by calculating the MPC fraction for the radionuclide mixture, the maximum
permissible effluent flowrate, f_, and the radiocactivity monitor setpoint, c.

In order to facilitate effluent release control and accountability, liguid
releases normally should be controlled administratively such that only one
waste monitor tank per unit is released at a time. Paragraph 1.1.1.]1 presents
the methodology for calculating the monitor sotpoint for this situation. In
the event it becomes necessary to release both waste monitor tanks, of the
same unit, at the same time, the methodology for calculating the monitor
setpoint is more complex. This increased complexity is due to the fact that
the two waste monitor tanks discharge through a common line served by a single
monitor. Therefore, the radicactivity concentration at the monitor is a
function of the c.ncentrations measured in each tank and the flowrates at
which the tanks are released. The setpoint methodology for this situation is
presented in paragraph 1.1.1.2.

VEGP ODCM, REV 4 7/30/87 }.1-3



1.1.1.1 Monitor Setpoint Calculation Methodology When One Waste Monitor
Tank per Unit Is To Be Released at a Time

step 1

The radionuclide concentrations for the waste monitor tank planned for release
are determined in accordance with subsection 1.5.1. The relationship of the
various required sample analyses 1s shown as follows:

z C b3 : " =
T Cg + ((u ¢ L. * Cf . Ct ) (2)
where:

¢, = the concentration of each measured gamma emitter observed by
gamma ray spectroscopy of the particular waste si le.

C. = the concentration of alpha emitters in liquid waste as measured
in the MONTHLY composite sample. (NOVE: Sample is analyzed for
gross alpha.)

C, = the measured concentrations of Sr-79 and Sr-90 in liquid waste
as observed in the QUARTERLY composite sample.

e = the measured concentrations cf Fe-55 in liquid waste as observed
in the QUARTERLY composite sample.

C, = the measured concentration of H-3 in liquid waste as determined

from analysis of the MONTHLY composite sample,
The C, term will include the analysis of each batch; terms for alpha,

strontiums, iron, and tritium will be included in accordance with subsectio
1.5.1 as appropriate.

VEGP ODCM, REV 8 Draft 1.1-4






SF « the safety factor, which 15 a conservative factor selected to
compensate for statistical fluctuations and errors of
measurements. The value for the safety factor must be between
0 and 1; a value of 0.% is a reasonable value for liquid
releases. A more precise value may be developed if desired.

Step 3

Determine the dilution stream flowrate which wil) be assured during the period
of the release, which is designated as F,. Ffor Plant Vogtle the flowrate
which can be assured is the value selected as the setpoint for the dilution
stream flowrate measurement device. Since the value selected as the setpoint
for the dilution stream flowrate measurement device ic the dilution stream
flowrats which can be assured during the release, this value must be used as
the basis for calculating the maximum permissible effluent release rate, f_,
and the radioacuivity monitor setpoint, c.

If simultanecus releases are planned from the liguid waste processing systems
of Unit 1 and Unit 2, the dilution stream must be allocated between the two
units, This is accomplished by multiplying the assured dilution stream
flowrate, F,, by an aliocation factor, AF, to obtain a unit-specific assured
dilution stream flowrate, F_:

-

Foo = Fy (AF) (4)

"

where:

AF = an allocation factor selected to apportion the diluting
capacity of the dilution stream between the two units when
Simuttaneous releases from the liquid waste processing systems
are planned. AF may be assigned any value between 0 and 1 for
each unit under the condition that the sum of the allocation
factore doas not exceed 1. For Convenience AF may be assigned
the value of 0.5 for each unit., Also, if it is desired to make
liquid waste processing system releases from each unit without
regard tc releases from the other unit, AF should be assigned
the value of u.5 for each unit,
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1f more precise allocation values are desired, they may be determined based on
the relative radioiogical impact of each unit's liquid waste processing system
effluent stream on the dilution stream which may be approximated by
multiplying the MPC fraction of each effluent stream by its associated planned
release flowrate and comparing these values for the two units,

If no simultaneous 1iquid waste processing system releases are being made, Af
may be assigned the value of | and then F, is equal to F,.

For the case RDF < 1, the waste monitor tank meets the limits of 10 C/R 20
without dilution and could be released at any desired flowrate. However, in
order to maintain individual doses due to radioactivity in liquids released to
unrestricted areas as low as reasonably achievable (ALARA), no releases from
the 1iquid waste processing system should be made if assured dilution stream
flowrate, F,, is less than 5000 gpm.

Step 4

For the case RDF » 1, calculate the maximum permissible waste monitor tank
discharge flowrate, f_, as follows:

T (5)
RDF~1
For the case RDF

for the case ROF
and the monitor setonint cglculated in accordance with Step §.

< 1, equation (5) i1s not valid. However, as discussed above,

< 1, the release may b2 made at full pump discharge capacity

NOTE 1: Waste movitor tank discharge flowrate is actually limited by
pump design discharge capacity which is 100 gpm (maximum). When
calculated maximum permissible release flowrates are

2> 100 gpm, the reiease may be made at full pump capacity.
Release rates < 100 gpm may be achieved by throttling.

VEGP ODCM, REV 4 7/30/87 1.1-7




NOTE 2: If radroactivity due to plant operations is detected in any of
the effluent streams discharging to the blowdown sump (waste
water retention basin, nuclear service w. er cooling tower
blowdown, or turbine plant cooling tower blowdown), the diluting
capacity of the dilution stream would »e diminished. (Further,
sampling and analysis of these effluent streams must be
sufficient to assure that the dose limits specified in
subsection 1.5.2 are not exceeded.) Under these conaitions,
equat‘on (5) must be modified to include a term to account for
radioactivity present in the dilution stream prior to the
introduction of the liquid waste processing system effluent:

F ]' (g f ]
fao M|y  TZ | i o
RDF-1 | rd | MRl Fyl (6)

where:

f(ci/npci)r = the MPC fraction of the effluent stream(s) containing
the detectable radicactivity.

X = the flowrate of the effluent stream(s) containing the
radioactivity.

If ROF < 1, NOTE 2 does not apply.

Step 5

Based on the values determined in the previous steps, a liquid waste-
processing system effluent radioactivity monitor base setpoint is calculated
to provide assurance that the limits of 10 CFR 20, Appendix B, Table 11,
Column 2, will not be exceeded. 'he radicactivity monitor response is to
gamma radiation primarily; therefore, the monitor setpoint calculation is

based on g Cg, in units of 4Ci/ml, as follows:

b3
c A 9 Cg (7)
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where:

. A = the adjustment factor which will allow the setpoint to be
established in a practical manner to prevent spurious alarms
and to allow for the rargin between measured concentra!ion: and
concentrations which would approach 10 CFP 20 limits:

ADF
A= ROF (8)

NOTE: ADF is the assured dilution factor:

ADF » QU3 (8a)

and f, is the anticipated release flowrate from the waste monitor tank to
be discharged.

If A> 1, calculate the monitor setpoint, ¢. However, if the talculated

i setpoint value is within 10 percent of the actual concentration

l planned for release, it may be impractical to set the monitor
setpoint based on this value. If this situation should arise, it
indicates that measured concentrations are approaching values which
could cause 10 CFR 20 limits to be exceeded. Therefore, steps
should be taken to reduce potential release concentrations. These
steps may include decreasing the planned waste monitor tank release
rate, increasing the dilution stream flowrate, postponing
simultaneous raleases, and/or by decresasing concentrations by
further processing of the liquid waste planned for release.
Following these actions, repeat the previous steps and calculate a
new monitor setpoint.

If A <1, no release may be made under planned conditions. Consider the
alternatives discussed above to reduce potential release
concentrations, and calculate a new monitor setpoint based on the
results of the alternatives selected.

VEGP ODCM, REV 4 7/30/87 1.1-9
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The setpoint thus calculated is in the units wCi/m). The monitor actually
measures counts per minute, subtracts a predetermined background count rate,
and then multiplies by a calibration factor to convert the counts per minute

to pCi/ml.

Calibration of the monitors by the manufacturer and Georgia Power Company
utilized NBS traceable liquid solutions in the exact geometry of each
production monitor over a gamma-ray energy range of 0.08 to 1.33 Mev. The
calibration factor is a function of the radionuclide mix in the 1iguid to be
released and will be calculated for the monitor based on the results of the
predischarge sample results from the laboratory gamma-ray spectrometer system.

The mix-dependent calibration factor will be used as the gain factor in the
PERMS monitor or used to modify the calculated base monitor setpoint so that
the defaul. calibration factor can be left in the PERMS monitor.

The monitor setpoint. determined in accordance with the methodology described

above establish the upper bound for a particular moniter setpoint. Monitor
setpoints may be established at lower values, if desired.

1.1.1 Monitor Setpoint Calculation Methodology When Two Waste Monitor
Tanks per Unit Are To Be Released at a Time

Step 1

Determine radicnuclide concentrations for each waste monitor tank as described
in step 1 of paragraph 1.1.1.1.

From the 2 C. terms determined for each tank, determine an effective (

‘a)
g e
for the two tanks considered together as follows:
V.(Zc), +v,(Ec)
(fcy o« A9 el 2.9 92 (9)
9 g'e Vl v V2
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Step 3

Determine the dilution stream flowrate in accordance with step 3 of paragraph
- 5% 9% e O

Step 4

To facilitate calculation of the monitor setpoint, determine release flowrates
for each tank so that the durations of the releases from the two tanks are
equal. First, select a release flowrate for the first tank, f,. Then,
determine the release flowrate for the second rank, f,, as follows:

SRR B (11)

Nixt, determine a combined flowrate, f_, for releases from both tanks, as
follows:

2 1 12)

Next, calculate a maximum permissible flowrate, f_, for the combined release
in accorcance with step 4 of paragraph 1.1.1.1 using the effective (RDF),
determined in step 2 above.

Then, compare the combined release flowrate, f_, with the maximum permissible
combined release flowrate, f.. If f > f_, the release may be made under the
assumed conditions, If f < f_, the two release flowrates may be throttied,
maintaining the same ratio of f, to f,, as determined earlier. If it is
impractical to throttle the release flowrates to the necessary degree to
achieve f_ < f,, steps must be taken to reduce potential release
concentrations prior to making the release, and a new f_determined following
the necessary actions. (Steps which may be undertaken to reduce potential
release concentrations were discussed in step 5 of paragraph 1.1.1.1.)
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Should it become necessary to make releases from any of these two sources
containing levels of radioactivity above that whicn would normally be 1solated
or diverted, radioactivity monitor setpoints should be determined in the same
manner as described in subsection 1.1.1. However, special consideration must
be given to step 3. An allocation factor must be assigned to the release
pathway under consideration here and allocation factors for other pathways,
which may be releasing simultaneously, adjusted if necessary so that for
simultaneous liquid releases from the site, the sum of the allocation factors
does not exceed 1.

As stated earlier, both of these effiuent streams discharge to the waste water
retention basin. Composite samples are collected from the discharge line from
the waste water retention basin to the blowdown sump. Sample collection and
analvsis must be sufficient to assure that the dose limiis specified in
subsection 1.5.2 are not exceeded.

1.1.3 Nuclear Service Cooling Water System bffluent Radioactivity Monitor
(J(2IRE-0020 A and B) (Two monito-s per unit)

Rauioactivity in these effluent streams normally is expected to be be)ow
detectable levels. Therefore, the radioactivity monitor setpoints should be
established as close to background as practical to prevent spurious alarms and
yet alarm should an inadvertent release occur. If any one of these effluent
streams should become contaminated with radioactivity, radionuclide
concentrations must be determined and a radioactivity monitor setpoint
determined in the same manner as described in subsection 1.1.1. However,
special consideration must be given to step 3. An allocation factor must be
assigned to the release pathway under consideration here and allocation
factors for other pathways, which mav “e releasing simultaneously, adjusted if
necessary so that for simultaneous . ‘4 releases from the site the sum of
the allocation factors does not exc. ;1. Determination of concentrations of
radioactivity in these streams must be adequate to assure that the dose limits
specified in subsection 1.5.2 are not excecded.
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1.2 DOSE r*_CULATION FOR LIQUID EFFLUENTS

Fur 1iguia releases ‘rom Plant Vogtle to the Savannah River, two human

expo ure pathways exist: consumptron of drinking water an? fish taken from
Lio river. Fish are considered to be taken from the vicinity of the plant
discharge; drinking water 15 taken from the river for potable use at Braufort,
South Carolina, which is approximately 112 river miles downstream from the
plant site. The met!.odology for calculating doses to an individual due to
exposure to these iwo pathways 1s presented in this .ubsection.

The dose 1imits specified in subsection 1.£.2 ere or a per reactor basis,
Therefore, the doses calculated in accordance with this subsection must be
determined and recorded on a per reactor basis.

The dose *  the maximum exposed individual du radionuc)ides identified in
liquid effluents released from each unit to unrestricted areas will be
calculated for the purpose of implementation of subsection 1.5.2 as follows:

5 m
Pt §. Ay & Wy Ly ¥y (13)
where:
0, = the cumulative dose commitment to *..¢ total body or any organ,

T, due to radioactivity in liquid effluents for the total time
period:

m
I Ot, in mrem (Referance 1).
o1 ¢

at, = ti> length of the f£th tin< period over which C,, and F, are
eraged for any liquid release, in hours.

bl = the average concentrat . (' cadionuclide 1, in undiluted
liquid effluent during ... period At, from any 1iquid release,
in pCi/ml,
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l .

F « the near-field average dilution factor in the Savannah River
during any liquid effluent release, defined as the ratio of the

‘ undiluted 1iquid waste flow during release to the product of

the average dilution stream flowrate into the river times 7.

HOTE: 1f simultaneous releases from both units occur, the dilution
stream flowrate must be apportioned between the two units as
discussed in subsection 1 1.1, step 3. In such cases, F, is
unit-specific.

Fy « (average undi’uted liquid waste flow) « ((average dilution
stream flow during the period of release of radicactivity)
x 1) (14)

NOTE: The denominator of equation (14) is Timited to 1000 cfs
(448,800 gpm) or less. (Reference 1, secticn 4.3.)

4 « the applicable dilution factor for the Savannah River, For the
months May through December, Z«10; for the months January
. through April, 7-20. (Reference 5, paragraph 11.2.3.4;
Reference 11.)

[ « the site-related adult ingestion dose commitment factor to
the total body or any organ for each identified radionuc!ide.
Site-related A, values for Plant Vogtle are listed n table
1.2-3, in mrem-m] /h-pC1.

Ao K U480 e "My B e ) OF s (15)

K « the units conversion factor 1.14 x 10°, determined by:

10°p¢i x10°m + €60 n
#CA l year

v = the adult drinking-water consumption (730 liters/year;

, . Reference 3, table £-5).
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D, « the dilution factor from the vicinity of the liguid release
. point for the plant site to the potable water intake location
(6; Reference 11).

A, « Lhe decay constant for radionuclide 1 (h'').

L. = the transit time from rel-ase to receptor for water consumption
(48 h; Reference 3, section A.2; Raference 10).

U, « the adult fish consumption (2] kg/year; Reference 3,
table £-5).
BF, » the bioaccumulation factor for radionuclide 1, in fresh water

fish, in pCi/kg/pCi/1. (See table 1.2-1; Reference 3,
table A-1; Reference 2 for Ag; Reference 14 for P.)

t, « the transit time from release to receptor ror fish consumption
{24 h; Reference 3, section A.2).
. DF, = the dose conversion factor for radionuclide 1, for adults
in organ, t in mrem/pCi, from table 1.2-2 (Reference 3, table

£-11).
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TABLE 1 2-]

' B1OACCUMULATION FACTORS
(pCi/kg per pCi/liter)*

Freshwater

Element o tish
H 9.0£-0)
¢ 4.6f 03
Na 1.0 02
p 3.0L 03
Cr 2.0F 02
Mn 4.0 02
Fe 1.0 02
Co 5.0 01
NI 1.0 02
Cu 5.0f 0]
In 2.0 03
Br 4.2¢ 02
e 2.0f 03
Sr 3.0 01
Y 2.5t 0]
lr 3.3E 00
Nb 5.5¢ 02
Mo 1.08 01
Tc 1.5t 0]

‘I" Ru 1.0 01
Rh 1.0¢ 01
Ag 2.3t 00
Sb 2.0 02
Te 4.0t 02
| 1.5 01
(s 2.0f 03
Ba 4.0f 00
La 2.5C 01
(e 1.0f 00
Pr 2.5t 0]
Nd 2.5 01
W 1.2€ 03
Np 1.0E 01

*Reference 3, Table A-1; Reference 2 for Ag; Reference
. Reference 17 for Nb and Sb.
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Table 1.2-2 (SHEET 1 OF 3)

ADULT INGESTION DOSE FACTORS*
(mrem 2er pCi ingested)

Bone  Liver 1 Body Thyroid _Kidney

No Data
2.84E-06
1.70E-06

1.93E-04
No Data
No Data

No Data
2.75(-06
4 34£-06

No Data
No Data
1.30(-04

§.28(-07
No Data
4 B4E-06

1.03€-08
No Data
No Data

No Data
No Data
No Data

No Data
3.08E-04
7.58E-03

5.67E-06
2.15E-06
9.62E-09

9.09E-1]
1.41£-07
8.45€-10

1.086-07
5.68(-07
1.70E-06

1.20E-05
No Data
4.576-06

ASE-07
.90E-06
.02€-05

7.45€-07
2. 14E-06
9.01£-06

6.86(-08
8.33f-08
] .54E-05

1.970-08
No Data
No Data

No Data
2.110-05
6.05(-08

4.01E-08
No Data
Mo Data

No Data
No Data
No Data

No Data
No Data
No Data

*Reference 3, Table £-11.
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1.058E-07
$.

1.70E-06
A6E-06

66E-09
J2E-07

O4E-08
43£-07
91E-06

67E-06
J2E-06
. 36E-06

-13E-08
91E-08
96 -06

ATE-09
.02E-08
21E-08

14E-09
,B3E-06
21E-08

82F-08
B4E-06
.B6E-03

.29E-07
.30E-08
S8E-10

52E~12
JTE-0F
A7E-11

68L-07

1.08£-07
5.68E-07
1.70E-06

No Data
1.59E-09
No Data

No Data
No Data
No Data

No Data
No Data
No Deta

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

1.2-%

1.05(-07
5.68E-07
1.70E-06

No Data
$.86(-10
1.36E-06

1. 46E-07
No Data
No Data

No Data
No Data
No Data

No Data
2.10E-07
1.03F-0%

1.28E-06
No Data
No Data

No Data
No Data
No Data

Ne Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

hung_

1.05£-07
5.68L-07
1.70£-06

No Data
3.636-09
No Data

No Data
1.06£-06
2.85t-06

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Dat*
No Data
No Data
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Nuclide

Y-93
1r-9%
Ir-97

Nb-95
Mo-99
Tc-99m

Te-101
Ru-103
Ru-108

Ru-106
Ag-110m
Sb-124
Sb-125
Te-125m

Te-127m
Te-127
Te-129m

Te-129
Te~131m
Te-131

Te-132
1-130
[-131

1-132
1-133
1-134

1135
Cs-134
Cs-136

Cs-137
Cs-138
Ba-139

Ba-140
Ba-14]
Ba-]47

Table 1.2-2 (SHEET 2 OF 3)

ADULY INGESTION DOSE FACTORS®

~Bone . __Liver

2,68£-09
3.04E-08
1.68E-09

6.220-09
No Data
2.476-10

2,54£-10
1.850-07
1.54E-08

.75E-06
60E-07
B1E-06
23E-06
.68E-06

JTE-06
10E-07
15E-0%

J4E-08
. 73E-06
.97E-08

52£-06
S6E-07
A6k~

,03E-07
A2E-06
06E-07

.43E-07
22E-05
S1E-06

.97E-05
52E-08
. 70E-08

L03E-05
.71E-08
. 13E-08

—— PO P PG e S

— —

—— N3 L i B

~ & ro - U~ oo s

* Reterence 3, Table

**Reference 17,

VEGP OOCM, REV ?

No Data
§.75(-09
3.39E-10

3.46E-09
4.31E-06
6.98E-10

3.66E-10
No Data
No Data

No Data
ABE-07
. 3E-08
4E-08
J1E-07

MA2E-06
95£-08
29E-06

18£-08
A8E-07
.23E-09

.63E-06
23E-06
95E-06

.43E-07
ATE-06
.88E-07

16E-06
4BE-04
S7E-05

o0 -— O re D PO U —

NN o o RS

P b s

.09E-04
[09E-07
91E-11

55E-08
56E-11
A9E-11

£-11.

N e ro O it s

3/01/91

L Body

7
6

ks

w8 0D W o~ W o O ~—

—— e L £ O - o N~ — 0 e

PRy~

40E-1]
.60E-09
§5E-10

86E-09
.20E-07
B9E-09

.59E-09
97€-08
.0BE-09

4BE-07
J9E-08
A1E-06
ABE-07
. 59€-07

. 25€-07
.38E-08
B2E-06

.651.-09
O8E-07
2¢£-09

53E-06
.80E-07
41E-06

.90E-07
S3E-07
.03€-07

. ¢8E-07
21E-04
.B5E-05

J4E-05

.40E-08
.B4E-09

.33E-06
59E-09

. 34E-09

Thyroid

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
T9E-09
. 98E-09
L06E-07

J3E-06
15E-08
95E-06

A41E-08
.34E-06
62E-08

.80E-06
L89E-04
1.95E£-03

1.90E-05
3.63E-04
4.99E-06

7.65E-05
Nu Data
No Data

—— N W QO we 0w o

—

No Data
No Data
No Data

0.00E+00
0.00£E400
0.00E+00

26

(mrem per pCi ingested)

Kigney

Ko Data
1.53E-08
5.12€-10

3.42E-09
9.76£-06
1.06E-08

6.59E-09
7.06E£-07
1.99£-07

5.31£-06
2.91E-07
No Data
No Data
1.09E-05

2.75E-0%
4.48E-07
4.80E-05

326-07
S7E-06
63E-08

STE-05
3.48E-06
02E-05

.65E-07
31E-06
.58E-07

.86E-06
.79E-08
43E-05

3.70E-05
8.01£-08
6.46E-11
8
3
1

— — 0 OO w

&

— B

67E-09
31E-11
.85E-11

hlng.

No Data
No Data
No Data

No Data
No Data
3.420-10

1.87E-~10
No Data
No Data

No Data
No Data
2.18E-06
2.33t-04
No Data

No Dat:
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
1.59£-06
1.96E-06

1.236-05
7.91£-08
3.92e-11

.46E-08
02E-11
.24E-11

e

Gl=LLl

8
3
l

bt AL O Ll &0 ro

;oo r

2
8
2

— N3 L R~ P PG — g

o

.50E-05
09E-05
05E-04

JOE-056
.99 -06
13807

10E-2]
.16E-05
A42E-06

18E-04
L04E-05
95E-05%*
97E-05%*
.07E-05

27E-05
.68E-06
79E-05

37E-08
.40E-05
LT9E-09

J1E-05
.92E-06
STE-06

.02E-07
. 22E-06
S1E-10

.31E-06
.G9E-06
.92E-06

J1E-06
65E-13
JJ2E-07

.18E-05

22E-17
.00E-26

o0R |
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Table 1.2-2 (SHEET 3 OF 3)

ADULT INGESTION DOSE FACTORS*
(mrem per pCi ingested)

Nuclide __Bone . _ Liver

Ba-140
Ba-14]
Br-142

La-140
La-142
Ce-14]

Ce-143
Ce-144
Pr-143

Pr-144
Nd-147
W-187

Np-239

2.03E-0%
4.71€-08
2.13E-08

.S0E-09
.2BE-10
.36£-09

1.65£-09
4 .B8E-07
9.20E-09
3.01E-11
6.29t-09
1.03E-07

1.196-09

O

rot

)
5
6

OO ~3 v e

55E-08
56E-11
ASE-11

26E-09
82E-11
33E-09

22E-06
.04E-07
69E-09

25E-11
LTE-09
B1E-08

ATE-10

. *Reference 3, Table E-11.
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JBody Thyroid _Kidney

l
l
l

B BS - ~d — )

™ B

.33E-06
59E-09
34E-09

.33E-10
45E-11
18E-10

35(-10
62E-08
.56E-10

53E-12
.35E-10
.01E-08

45E-11

1.2

No Data
No Data
No Data

No Data
No Data
No Data

Ko Data
No Data
No Data
No Data
No Data
No Data

No Data

7

8.67E-09
3.31E-11
1.85E-11

No Data
No Data
2.94E-09

5.37¢-10
1.21£-07
2.13E-09

7.05E-12
4. 25609
No Data

3.65E-10

~hung .

].46L-08
2.02k-11
1.24E-1]

No
No
No

Data
Data
Data

No
No
No

Data
Data
Data

Data
(sata
Data

No
No
No

No Data

Gl-LLL

4.18E-05
2.226-17
3.00E-26

9.25£-0%
25607
A2E-05

. 56E-05
.65E-04
.03E-05

33E-18
A9E-05
.82E-05

2.40E-05

L e ~o B

N



Table 1,2-3 (SHEET 1 OF 2)
SITE-RELATED INGESTION DOSE FACTORS, A

(FOR FRESHWATER FISH AND DRIKKING WATER CONSU“PTION)'
(mrem/h per uCi/ml)

Nuclide _Bone  _Liver 1 Body Ihyroid  Kidney _ lung.  GL-LLL .

H-3 0.00E400 1.32€+00 1.326400 1.320400 1.326400 1.320400 1.326+00
C-14 3. 13E+04 6.266403 6.26L+03 6.260403 6.266403 6.26F+03 6.26(+403
Na-24 1.36E402 1.36E402 1.366402 1.360402 1.360402 1.36E+02 1.36£+402
P-32 1.320406 8.226+404 5.11E+404 0.00E400 0.00£+00 0.00E+0U0 1.49E405
Cr-$] 0.00E+00 O0.00E+00 1.27E+00 7.58E-01 2.79(-01 1.68E+00 3.19£402
Mn- 54 0.00E+00 4. 41E+03 B.420402 0.00E400 1.31E403 0.00(400 1 35£404
Mn-56 0.00E400 1.74£-01 3.09€-02 0.00(400 2.216-01 0.00£+00 §.55£+00
Fe-55 6.B6E+02 4.74E+02 1.11E402 0.00£400 0.00£400 2.656402 2.72£402
Fe-59 1.07€403 2.51E+13 9.61£402 0.00E+00 0.00£400 7.01£402 8, 36403
Co-58 0.00E+00 9.59E+C1 2.15€402 0.00(400 0.00£400 0.00£400 1.94£+403
Co-60 0.00E+00 2.78E+02 6.14E+402 0.00£400 0.0GE+00 0.00E400 §.23E+03
Ni-63 3.25E404 2.25€403 1.09E403 0.00£400 0.00E400 0.00E+v0 4.70£402
Ni-65 1.726-0) 2.23E-02 1.026-02 0.00£<00 0.00E+00 0,00€400 5.67¢-01
Cu-64 0.00E+00 2.76E+00 1.29€40C 0 O0E+00 6.956400 0.00E400 2.356+402
In-65 2.320404 7.376404 3.330404 0.00E+00 4.93E404 0.00E+00 4.64£404
in-69 7.91E-0/ 1.51E-06 1.05£-07 0.00£400 9.B3(-07 0.00£400 2.27€-07
Br-83 0.00£+00 0.00E+00 3.84£-02 0.00£400 0.00E400 0.00E400 5.53E-02
Br.84 0.00E+00 0.00E400 1.23£-12 0.00E4+00 0.00E+00 0.00E400 9.67(-18
Br-85 0.00E+00 ©,00E400 0.00E+00 0.00£400 0.00£+00 0.00E400 0.00f+00
Rb-86 0.00E+00 9.75(+04 4 .54E+04 0.00E400 0.00£400 0.00E400 1.92E+04
Rb-88 0.00E+00 1.30E-22 6.90£-23 0.00£400 0.00£400 0.00E+00 1,.80(-33
Rb-89 0.00E+00 1.64F-26 1.38E-26 0.00£400 O.00£+00 0.0CE+00 0.00E400
Sr-83 2.49E+04 0.00E400 7.16£402 0.00£400 0.00E400 0.00£+00 4.00E+03
Sr-8%0 6.23E+405 0.00E+00 1.53E405 0.00E+00 0.00E400 0.00E400 1.80E+04
Sr-91 7.25E40]1 0.00E400 2.93t400 0.00£400 0.00£400 0.00£400 3.45(402
Sr-92 3.34E-01 0.00E+00 ). .44E-02 0,00E+00 0.00E+00 0.00E400 6.61E+00
Y-90 5.04E-01 0.00E+00 ].35E-02 0.00£400 0.00E+00 0,00E+00 5.34E+03
Y-91M 1.04E-11 0.00£E+00 4.03(-13 0.00£400 0.00£+00 0.00£400 3.06E-11
¥-91 9.776400 0.00E+00 2.61E-01 0.00E+00 0.00£400 0,00£+00 §5.38E+03
Y-92 4.61E-04 0.00£+00 1.35(-05 0.00E+C0 0.00E4+00 0.00E+00 8.0BE+00
Y-93 3.19€-02 0.00E+00 8.B2(-04 0.00E400 0.00E400 0.00E+00 1.01E+03
lr-9% 5.47€-01 1.75€-01 1.19E-01 0.00£400 2.756-01 0.00E400 5.56E+02
ir-97 7.40E-03 1.49E-03 6,.83E-04 0.000+00 2.26E-03 0.00£400 4.63E+02
Nb-95 8.16E+00 4.54E+400 2.44E400 O0.00E400 4.4BE+00 0.00E+00 2.76(£+04
Sb-124  1.36E403 2.56E+01 5.43E402 3.28£400 0.00E+400 1.05E+03 3.8BE+04
Sb-125  1.09E+03 1.16E+01 2.19€402 9.57E-01 0.00E+00 1.13(+05 9.63E+03
Mo-99 0.00E+00 1.076+02 2.04E+01 0.00E400 2.43E+402 0.00E+00 2.49E+402
Tc-99M  5.70£-04 1.61F-03 2.08£-02 0.00£+00 2.45€-02 7.89E-04 9 .53f-01
Te-100  2.75E-33 3.96E-33 3.89E-32 0.00E400 7.14E-32 2.03E-33 0.00£+00

*Calculated using Equation (15). When "no data" is reported for dose factors
for specific radionuclide-organ combinations in Reference 3, site-related dose
factors are presented as zero in this table.
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Ru-103
Ru-10%
Ru-106
Ag-110M
Te-125M
Te~127M
Te-127
Te-129M
Te-129
Te-131M
Te-131
Te-132
1-13¢C
1-13]
1-132
1-133
1134
1-135
Cs-134
Cs~136
Cs-137
Cs-138
Ba-139
Ba-140
Ba-14]
Ba-142
La-140
La-142
Ce-14)
Ce-143
Ce-144
Pr-143
Pr-144
Nd-147
W-187
Np-239

Table 1.2-7 (SHEET 2 OF 2)

SITE-RELATED INGISTION DOSE FACTORS, A

(FOR FRESHWATER FISH AND DRINKING WATER CONS

~Bone . Liver

6.21£+00
8.79£-03
9.42E401
2.53E+00
2.56£403
6.516403
1.78€+01
1.09E404
1.78E-05
9.58F+02
8.71€-17

1.97€+403

7.60E400
1.73E402
§.287-03
2.596+401
2.19E-08
1.316400
2.980405
2.56E404
3.82E+0,
9.18E-1¢
5.66(-06
3.74E402
8.576-2%
0.00E+00
J0E-0]
J9E-07
0)5[“01
,65E-03
228400
,10E-01
.50E-28
J1E-0)
L4BE402

1
2
l
8
6
6
l
4
1
2.81E-02

*Calculated Using Equacion (15).

0.00E+00
0.00E+00
0.00£+00
2.34£400
9.29E402
2.33E403
6.40£+00
4.07(403
6.70E-CH
4.68E402
3.64E-17
1.27€403
2.24£+40]
2.48E402
1.41£-02
4.51E+0]
5.96E-08
3.44E400
7.10£405
1.17E405
5.23E40%
1.81€-11
4.03£-09
4.69E-0]
6.47E-28
0.00E400
5.56£-02
9.98t-08
7.79(-02
6.40E+400
2.60E400
2.45(-0]
6.220-29
4,756-0]
1.23E402
2.76E-03

—‘&N\luwQON—ONN'—‘ONOWMN-"MQMNN-I—-U\lw-'--u'\’
> & & & B & = =

(mrem/h per pCi/m))

L34E-06
.90E+02
JTI8E-17
196403
356400
420402
L94[-03
376401
136-08
278400
.BOE+0S
28404
(43405
J98E-"
.66 -

A5E40)
B9E-26
.00E+00
ATE-02
A9E-08
.B4E-03
.08E-04
.34E-0]
.02E-02
616-30
.BAE-02
L31E40]
.52£-03

0.00E+00
0.00E+00
0.00E400
0.00E+00
7.71€402
1.66E+03
1.32640]
3.75E403
1.37E-05
7.42E402
7.16€-17
1.4]1E402
1.90E+03
8.13E+04
4.94£-0)
6.62E+03
1.03E-06
2.27E402
0.00E+00
0.0CE+00
0.00£+00
0.0CE«+00
0.00E400
0.00E+00
0.00E+00
0.00E+400
0.00E+00
0.00E+00
0.00E400
0.00E+00
0.00E400
0.00E+00
0.00E+00
0.00E+00
0.00£400
0.00E400

B2E+02
61E+00
L04E+04
64E+04
.26E+0]
556404
. 50E-05
L T4E403
B2E-16
L23E404
.50E+01
.25E402
.25E-02
.86E40]
.48E-08
.52E+400
. 30E+05
S1E+04
,78E+05
J33E-11
JTE-09
.60E-0]
.026-28
.00E+00
.00E+00
.00E+00
.626-02
B2E-03
. 54E400
.41E-01
S1E-29
. 18E£-01
0.00£+00
8.61£-03

NWr =N WO OO O W (DA W W 2P0 Bl s GO B0 B g D o B e s

UMPT1ON) *

0.00E+00
0.00E+00
0.00E+00
J.00£400
0.00E+00
0.00E+00
0.00E+400
0.00E400
0.00E+00
0.00E+00
0.00E+00
0.00E+v0
0.00E400
0.00£+400
0.02f+00
0.00£400
0.00E+00C
0.00£+00
7.62E404
B. 920403
5.90E+404
1.326-12
2.29E-09
2.69E-01
3.67¢-28
0.00£+400
0,00E+00
0.00E+00
0.00E+00
0.0CE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00£400
0.00E+00

F

7.25E402
5.38E+400
6.10(+03
56E+02
026404
18E+04
.41E+03
491 +04
,35E-05
65E+04
23E-17
L02E404
.93E401
556401
65€-03
058401
J8E-11
891400
245404
336404
L01E+04
J3E-17
.00E-0%
69E402
L04E-34
.00E+00
.0BE+03
2%E-04
9BE«02
.39E40?7
.J0E+03
L67E403
15E-35
. 28E+03
08k 404
5.676402
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when “no data" is reported for dose factors

for specific radionuclide-organ combinations in Reference 3, site-related dose
factors are presented as zero in this table.
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1.3 DOSE PROJECTIONS FOR LIQUID EFFLUENTS

1.3.1 Ihirty-One-Day Dose Projections

In order to meet the requirements of subsection 1.5.3, which pertains to
operation of the liquid radwaste treatment systems, dose projections must be
made at least once per 31 days, during pericds in which discharge of )iguid
effluents containing radioactive materials to unrestricted areas occurs or is

expected.

Projected 3]1-day doses to individuals due to liquid effluents may be
determined as follows:

D |
Dtb(prj) . (“l%+£)} x 31 (16)
0., . |
!»914 ) x 1 (17)
o(pry) = t

where:

D,. = the cumylative tota) body dose for the elapsed portion of
the current quarter plus the release under consideration,

L = the number of days into the current quarter, including the
period of the refease under consideration,

0., = the cumulative organ doses for specific organs, for the
ajapsed portien of the current guarter plus the release under
consiveration.

If operational activities planned during the snsuing 31-day period are
expected to result in liquid releases which wili contribute a dose in

addition to the dose due to routine 1iguid effluents, this additional

dose contribution should be included in the equations as follows:

VEGP ODCM, REV 8 Draft 1.3-1
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x 31| « D

..Eg’

PA (18)

‘oc

O (pry) =

f
‘Il' Otbipry) « |
|

(€) | .
: x 31 DPA (19)

where 0, 15 the expected dose due to the particular planned activity,

1.3.2 Dose Projections for Specific Releases

Dose projections may be performed for a particular release by performing a
pre-release dose calculation assuming that the planned release will proceed as
anticipated. For individual dose projections cue to liquid releases, follow
the methodology presented in section 1.2 using sample analyses values for the
source to he released and parametric values expected to exist for the re'ease
period.
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1.4 DEFINITIONS OF LIQUID EFFLUENT TERMS

lerm

A

=

Pefinition

the adjustment factor used in calculating monitor
setpoints, which is the ratio of the assured
dilution factor to the required dilution factor
(unitless).

the site-related ingestion dose commitment
factor for the total body or any organ for
each identified principal radionuclide listed
in table 1.2-3, in mrem-m) per h-uCi.

ANALOG CHANNEL OPERATIONAL TEST(ACOT)

ADF

BF,

An Analog Channel Operaticnal Test shall be the
injection of a simulated signal into the channe!l
as close to the sensor as practicable to verify
operability of alarm, interlock, and/or trip
functions. The Analog Channel Operational Test
shall include adjustments, as necessary, of the
alarm, interlock, and/or trip setpoints, such
that the setpoints are within the required
range and accuracy.

the assured dilution factor, which is the ratio
of unit-specific assured dilution flowrate to
anticipated effluent release rate (unitless).

the bioaccumulation factor for nuclide 1, in
freshwater fish, pCi/kg per pCi/l,
from table 1.2-1.

VEGP ODCM, REV 8 Draft 1.4-]
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Section of

lerm Definition initial Vse |
C, « the concentration of Sr-B9 and Sr-90 in liquid i
wastes as determined by analysis of the |
QUARTERLY composite sample, in wCi/ml. 1.1.1 |
i
¢, = the measured concentration of H-3 in liguid |
waste as determined by analysis of the MONTHLY
composite sample, in wCi/ml. 8.3
CHANNEL CALIBRATION

A channel calibration shall be the adjustment, as
necessary, of the channel, such that it responds
within the required range and accuracy to known
values of input. The channel calibration shall
encompass the entire channel including the sensors
and alarm, interlock, and/or trip functions and
may be perfc-med by any series of sequential,

. overlapping, or total channel steps, such that
' the entire channel is calibrated. 1.5
CHANNEL CHECK

A channel check <ha’l be the qualitative assessment

of channel behavior during operation by observation.

This determination shall include, where possible,
comparison of the channel indication and/or status

with other indications and/or status derived from
independerit instrument channels measuring the same
parameter. 1.5

COMPOSITE SAMPLE
A composite sample is one in which the quantity of

1iquid sampled is proportional to the quantity of
liquid waste discharged and ir which the method
of sampling employed results 1 a specimen that
. is representative of the liquids released. 1.9
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Section of

"I" lerm Pefinition Initial Use
CONTINUOUS RELEASE

A continuous release s the discharge of liquid
wastes of a nondiscrete volume, e¢.g., from a
volume of a system that has an input “low during

the continuous release. 1.8
D, « the cumulative dose commitment to the tota)

body or any organ, t, from the liquid

effluents for the total time period, in mrem. 1.2
D, « the additional dilution factor between vicinity

of release point and drinking water location

(unitless). 1.2

DF,, = a dose conversion factor for nuclide, i, for

adults in organ, t, ir mrem/pCi found in
‘ll' table 1.2-2. 1.2
f « the flow as determined for the radiation
monitor location in gpm, (General expression
for equation 1.) 111
F « the dilution water flowrate as determined prior

to the point at which the dilution stream
discharges to the river, in gpm. (General
| expression for equation 1.) 1.1.1

VEGP ODCM, REV 8 Draft 1.4-4
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Section of

Term Definition Initial Use
EREQUENCY NOTATION

The - quency notation specified for the performance of
surveillance requirements shall correspond to the

intervals defined below. 1.§
NOTATION FREQUENCY

5 At least once per 12 hours,

D At least once per 24 hours,

W At least once per 7 days.

M At least once per 31 days.

0 At least once per 92 days.

SA At least once per 184 days.

R At least once per 18 months.

s/ Prior to each reactor startup.
N.A. Not applicable,

p Completed prior to each release.

Fq « the flowrate of the dilution stream which can

be assured during the time of release in gpm.
This is also the setpoint for the dilution
stream flowrate measurement device. P

Fo = the unit-specific assured flowrate of the
dilution stream used as the basis for setpoint
calculations, in gpm.

po—
-
-

Fe = the near-field average dilution factor for

Cie during any liquid effluent release

(unitless). 1.2
f, =« tne anticipated effluent flowrate in gpm. SN
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Term Refinition

A « the maximum permissible effluent flowrate in
gpm.

K, = 1.i% x 10%, units conversion factor, which
converts (1 to pCi, liters to ml, and hours
to year.

LOWER LIMIT OF DETECTION

The principal gamma emitters for which the
lower 1imit of detection (LLD) specification
applies include the following radionuc!ides:
Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99,
Cs-134, Cs-137, and Ce-14]1. Ce-144 shal
also be measured, but with an LLD of § x 10°%,
This 1ist does not mean that only these
nuclides are to be considered. Other

gamma peaks that are identifiable, together
with those of the above nuc!ides, sha'l also
be analyzed and reported in the semiannual
Radioactive Effluent Release Report pursuant
to Technical Specification 6.8.1.4.

The LLD is defined, for purposes of these
specifications, as the smallest concentration
.f radioactive material in a sample that will
yield a net count above system background

and that will be detected with 95-percent
probability, with only S-percent probability
of falsely concluding that a blank observation
represents a “real" signal.

VEGP ODCM, REV 8 Draft 1.4-6
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LLD =
where:

LLD .

5, .

3 -

v .

2.22 x 10* «

Y -
L " '

At .

Typical values of £, V,

It should be recognized

fact) limit representing the capability of a measurement system and not as an

a posteriori (after the

m = the number of

Section Of
Definition Initial Use

.
For & particular measurement system, which may
include radiochemical separation:

4.66 s,
E oV e 222 x 10" Y e exp (-AAL)

the a priori lower limit of detection (microCurie
per unit mass or volume).

the standard deviation of the background counting
rate or of the counting rate of a blank sample as
appropriate (counts per minute).

the counting efficiency (counts per disintegration).
the sample size (L1its of mass or volume).

the number of disintegrations per minute Ler
microCurie.

the fractional radiochemical yield, when applicable.
the radioactive decay constant for the p.rticular
radionuclide (sec’').

the elapsed time between the midpoint of sample
collection and the twme of counting (sec).

Y, and At should be used in the calculation.
that the LLD s defined as an a priori (b fore the
fact) limit for a particular measurement.

Tiquid releases, 1.2

MPC, = M C,, MPC,, MPC,, MPC,, and MPC,, which

| are the limit

ing concentrations of the approp’i.te

gamma-emitting radionuc)ides, alpha-emitting

radionuclides
’ respectively,
| . table II, col

VEGP ODCM, REV B8 Draft
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RDF

Definition

the required dilution factor, which is the ratio of
the dilution flowrate to the effluent stream
flowrate(s) which would be required to assure that
the limiting concentration of 10 CFR 20,

Appendix B, table 11, column 2 are met at the point
of discharge to the unrestricted area (unitless).

REPRESENTATIVE SAMPLE FOR CONTINVOUS RELEASES

5f

To be representative of the guantities and
concentrations of radioactive materials in
Tiquid effluents, sampies shall be collected
continuously in proportion to the rate of
flow of the effluent stream. Prior to
analyses, all samples taken for the composite
shall be thoroughly mixed in order for the
composite sample to be representative of the
effluent release,

the safety factor, which 15 a conservative
factor used to compensate for statistical
fluctuations and errors of measurement. The
value for the safety factor must be between
0 and 1.

SQURCE CHECK

A tource check shall be the gualitative
assessment of cnannel response when the
channel senscor 1s exposed to a source of
increased radioactivity.

the transit time from release to receptor
(fish consumption), in hours.

VEGP ODCM, REV B8 Draft 1.4-8
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Section Of

. lere Lefinition Initial Use
L. « the transit time ‘rom release to receptor
(drining-water consumption), in hours, 1.2

ot, « the duration of release under consideration,

ir hours. 1.2
v, = 21 kg/year, fish consumption (adult). 1.2
U, = 730 Milers/year, water consumption (adult). 1.2
4 » the applicable factor when additional receiving

water body dilution 1s considered (unitless). 13
A, « the decay constant for radionuclide 1 (h''). 1.2
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emitters) at least monthly. This analysis must meet an LLD of )1.00(-5
micreCurie/ml. Normally, this can be combined into the same analysis for
principal gamma emitiers.

Also included in this sample taken prior to release, enough of the composite
sample shall be set aside to prepare a monthly composite for monthly tritium
analysis to an LLD of 1.00E-§ pCi/m) and monthly gross alpha analysis to an
LLD of 1.00E-7 microCurie/ml. Finally, @ quarterly composite shall be
analyzed quarterly for Sr-89 and Sr-90 to wn LLD of 5,.006-8 microCurie/ml and
for Fe<55 to an LLD of 1.006-6 microCurie/ml. These compusites are prepared
for each unit.

1.8.1.2.2 Continvous Releases. A)] liquid effluents that do not normally

contain contamination but could become contaminated in the event of steam
generator tube leak are discharged from the site through the waste watey
retention basins (WWRB). Because of the petentia)l for contamination a
representative sample of each WWRB is collected continuously with tha
composite sample container be.ng chanyed weekly. The WWKB will not be
considerad lo be a release point until there is a confirmed primary to
secondary reiease. Once a primary Lo secondary leak has been confirmed to
oceur, this composite shall oe analyzed weakly for (1) principal gamma
emitters to an LLD of 5.00E-7 #Ci/m) and (2) 1131 to «n LLD of 1.00f-6
#Ci/ml.  These vesults ran be used to calculate setpoints and flowrates, per
section 1.1, to assure that the concentrations at the point of release are
maintained within the limits specified above. In addition, a monthly grab
sample shall be taken and analyzed monthly for dissolved and entrained gases
(gamma emitters) to an LLD of 1.00E-5 pCi/ml. Normally, this can be combined
into the same analysis for principal gamma emitters.

Also included in this sample teken continuously, a monthly composite shall be

analyzed monthly for tritium to an LLD of 1,006-5 wCi/ml and for gross alpha
to an LLD of 1.00E-7 pCi/mi. Finally, a quarterly composite shall be analyzed
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quarterly for Sr-89 and Sr-90 to an LLD of 5.006-8 wCi/ml and for Fe-55 to an
. LLD of 1.00E-6 wCi/ml. These composites are prepared for each unit. Once

these composites begin, they shall continue until three consecutive

weekly composite samples show no activity above LLD.

1,6.1.2.3 The low levels specified in 10 CFR 20 provide additional assurance
that the levels of radioactive materizls in bodies of water in unrestricted
areas will result in exposures within (1) the section 11.A, design objectives,
Appendix I, 10 CFR 50, to & member of the public and (2) the 1imits of 10 CFR
20.106(e) to the population. The concentration Vimit for dissolved or
entrained noble gases 15 based upon the assumption that Xe-135 1s the
controlling radioisotope, and its MPC in air (submersion) was

converted to an equivalent concentration in water using the methods described
in International Commission on Radiological Protection (ICRP) Publication 2.

The specification applies to the release of radicactive materials in liguid
effluents from all units at the site.

Tne requived detection capabilities for radiocactive materials in l1iguid waste

. samples are tabulated in terms of the LLD's., Detailed discussion of the LLD
and other detection Timits can be found in HASL Procedures Manual, HASL-300
(revised annually), L. A. Currie, "Limits for Qualitative Detection and
Quantitative Determination - Application to Radiochemistry,” Anal. Chem. 40,
586-93, 1968, and J. K. Hartwell, "Detection Limits for Radioanalytical
Counting Technique«," Atlantic Richfield Hanford Company Report ARH-SA-215,
June 1975,

Composite samples are sent to off-site labs at the plant’s discretion; in this
case, the date the sample 1s mailed via the warehouse 15 the date used to sign
oft the surveillance.

1.5.2 Dose Oue to Liquid Effiuents

The dose or dose commitment to a member of the public from radioactive
materials in liquid effluents released from each unit to unrestricted areas
. (see figure 3.0-1 and 3.0-2) shall be limited (1) during any calendar quarter

| VEGP ODCM, REV 8 Draft 1.5-3
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to less than or equal to 1.5 mrems to the whole body and to less than or equa)
to 5 mrems to any organ and (2) during any calendar year to less than or equal
to 3 mrems to the whole body and to less than or equal to 10 mrem: to any
organ. This limit applies at all tiius for all modes of operation,

1.5.2.1 Calculated Dose That Exceeds Limits

If the calculated dose from the reler<e of radiocactive materials in liguid
effiuents exceeds any of the above limits, prepare and submit to the NRC
within 30 days, pursuant to Technical Specification 6.8.2, a special report
that (1) identifies the cause(s) for exceeding the limit(s) and (2) defines
the corrective action(s) that have been taken to reduce the releases and the
proposed corrective actiors to be taken to assure that subsequent releases
will be in compliance with the above limits., These limits do not affect mode
changes.

1.5.2.2 Requirements for Calculations

To assure that these limits are not exceeded, the cumulative dose
contributions from l1iquid effluents for the current calendar quarter and the
current calendar year shall be determined in accordance with subsection 1.3.1
at least once per 31 days.

1.5.2.3 Bases for The Limits

These 1imits are provided to implement the requirements of sections 11.A,
I11.A, and IV.A, Appendix I, 10 LFR 50. Also for fresh water sites with
drinking water supplie: that can be potentially affected by plant operations,
these is reasonable assurance that the operatior of the facility will not
result in radionuclide concentritions that are in excess of the requirements
of 40 CFR 141, in the finished drinking water. The dose raicvlation
methodology and parameters in this ODCM implement the Appendix 1, section
I11.A requirementt that conformance with the Appendix 1 guides be shown by
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calculational procedures based on models and data, such that the actua)
exposure to a member of the public through appropriate pathways 15 unlikely to
be substantially underestimated. The equations specified in this ODCM for
calculating the doses that are due to the actual release rates of radioactive
materials in 1iquid effluents are consistent with the methodology provided in
Regulatory Guide 1.109 and 1.113.

This specification applies to the release of radicactive materials in liquid
effluents from each unit at the site. When shared radwaste treatment systems
are used by more than one unit at the site, the wastes from al) units are
mixed for shared treatment. By such mixing, the effluent releases cannot
accurately be ascribed to a specific unit. An estimate should be made of the
contributions from each unit baced on input conditions. e.g., flowrates and
radioactivity concentrations, or, if not practicable, the treated effluent
releases may be allocated equal vy to each of the radioactive waste-producing
units sharing the radwaste treatment system,

The Taundry and hot shower tank liquids are common to both units. The recycle
holdup tanks receive liquids from both the units. During normal operations
the volume is proporti.oned equally between each processing unit. Whenever
these is an outage, consideration is given to allocating more of the waste to
the unit that is in the outage. The chemica)l drain tank 1iguid is charged to
Unit 1 only.

1.5.3 Liguid Radwaste Treatment System

1.5.3.1 Dose i.imits for Operation of the Liquid Radwaste Treatment System

The 1iquid radwazte treatment system shall be operable, and appropriate
portions of the system shall be used to reduce radioactivity releases when the
projected doses that are due to the liquid effluent, from each unit to
unrestricted areas (see figure 3.0-1 and 3.0-2), would exceed 0.06 mrem to the
whole body or 0.2 mrem to any organ in « 31-day period. This limit applies at
all times for all modes of operation.
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1.5.3.2 Projected Doses That Exceed Limits

. If radic ctive liquid waste is being discharged in excess of the above limits
without treatment and if any portion of the liguid radwaste treatment system
{s not in operation, prepare and submit to the NRC within 30 days, pursuant to
Technical Specifican - 6.8.2, a special report that includes the following
information:

1) An explanation of why 1iquid radwaste was being discharged without
treatment. ldentification of any inoperable equipment or
subsystems and the reason for inoperability,

2) What actions will be taken to restore the inoperable equipment to
operable status.

3 A summary description of action(s) that will be taken to prevent a
recurrence,

These 1imits do rot affect mode changes.
. 1.5.3.3 Bases for Projecting Doses

To assure these limits are not exceeded, doses that are due to liquid
releases, from each unit to unrestricted areas, shal) be projected at least
once per 31 days, in accordance with the methodology and parameters in this
ODCM, when 1iquid radwaste treatment systems are not being fully uti)ized.

The oparability of the liquid radwaste treatment system ensures that this
syst.m will be availabie for use whenever 1iquid effluents require treatment
prior to release to the environment. The requirement that the appropriate
portions of this system be used when specified provides assurance that the
releases of radioactive materials in liqu’ 4 effluents will be kept “as low as
15 reasonably achievable.” This specification implements the requirements of
10 CFR 50.36a, General Design Lriterion 60, Appendix A, 10 CFR 50 and the
design objective given in section 1!.D, Appendix I, 10 CFR 50. The specified
Timits governing the use of appropriate portions of the liquid radwaste
treatment system were specified as a suitable fraction of the dose design

. objectives that are set forth in section 11.A, Appendix I, 10 CFR §0, for
liquid effluents.
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1.5.4 Liguid Effluent Menitoring Instrumentation

The radioactive 1iquid effluent monitoring instrumentation channels spec:fied

below shall be operable with their alarm/trip setpoints set to ensure that the
Timits in subsection 1.5.1 of this ODCM are not excei.ed. T'.is Timit applies

at all times for all modes of operation.

1.5.4.1 Nonconservative Liguid Monitor Setpoint and ACTIONS

If a radioactive 1iquid effluent monitoring instrumentation channel alarm/trip
setpoint 1s less conservative than required, immediately suspend the release
of radioactive 1iquid effluents monitored by the affected channel or declare
the channel fnoperable.

If less than the minimum number of radioactive liquid effluent monitoring
instrumentation channels are operable, take the ACTION shown in table ).5-1.
Restore the inoperable instrumentation to operable status within 30 days or,
if unsuccessful, explain in the ne“t Semiannual Radioactive Effluent Release
Report, per Technical Specification 6.8.1.4, why this inoperability was not
corrected in a timely manner. These limits do not affect modes changes,

1.5.4.2 Liquid Monitor Operability

Each radioactive 1iquid effluent monitoring instrumentation channel shall be
demonstrated operabie by performance of the cnannel check, source check,
channe) calibration, and analog channe] operationa) test at the frequencies
shown in table 1.5-1. Specific instrument numbers are provided in parentheses
for information only. The numbers apply to each unit. These numbers will
help to identify associated channels or loops anc are not intended to 1imit
the requirements to the specific instruments associated with the numbe-.

'
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TABLE 1.5-1 (SHEET 1 OF &)
LIQUID EFFLUENT MONITORING INSTRUMENTATION

Minimum
Channels Chamne! Source

Operable ACTION _Che.k _Check Calibration

1. Radwaste monitors
providing alarm
and auto termina-
tion of release

a) Liquid radwaste
effluent
(RE-0018) | 3 D P

b) SG blowdown
effluent
(RE-0021) l 38 n M

¢) Turbine building
effluent
(RE-0B48) i 38 D M

2. Radwaste “ .nitors
providine Jarm but
not provading auto
terminatio, of
release

a) NSCW effluent
Tine (RE-0020 ALB) | 39 D i

3. Flowrate measure-
ment devices

a) Liquid radwaste
effluent line
(FT-0018) or
(FT-1035) or
(F1-1036) ] 40 D(4) NA

b) Steam generator
blowdown effluent
(FT-0021) l 40 D(4) NA

¢) Flow to blowdown

sump (AFQI-7620,
FR7620 pen 1) | 40 D(4) NA

VEGP ODCM, REV 8 Draft 1.5-8

Channel

R(3)

R”™S

R(3)

R{3)

Anal
Channe
Uperational

T -

Q(n)

0(1)

Q1)

0(2)

NA

NA




(1)

(2)

(4)

TABLE 1.5-1 (SHEET 2 OF 4)

TATIONS

The anaiog channel operaticnal test shall also demonstrate that automatic
isolation of this pathway (:or item a. below only) and control room alarm
annunciation occur 1f any of the follow’  conditions exists:

a. 'nstrument indicates measured levels above the alarm/trip
setpoint.

b. Circuit Tailure.
Instrument indicates a downscale failure.
Instrument controls not set in operate mode. (Annunciation via
computer printout.)

The analog channel operational test shall also demonstrate that control
reom alarm annunciation occurs if any of the following conditions exists:

Instrument indicates measured levels abov: the alarm setpoint.
Circuit failure.

Instrument indicates a downscale failure,

Instrument controls not set in cperste mode. (Annunciation via
computer printout).

a N o o

The initial channel calibration shall be performed using one or more cof
the reference standards certified by the Natioral Burcau of Standards
(NBS) or using standards that have been obtained from suppliers that
participate in measurement assurance activities with NBS. These
standards shall permit calibrating the system over its intended range of
energy and measurement range. For subsequent channel calibration,
sources that have been related to the initial calibration shall be used.

Channel check shall concist ¢f verifying indication of flow during
periods of release. Channel check shall be made at least once per 24
hours on days during which continuous, periodic, or batch releases are
made .
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ACTION 37 -

. ACTION 38 -

ACTION 39 -

TABLE 1.5-1 (SHEET 3 OF 4)

ACTION STATEMENTS

With the number of channels operable less than required by the
minimum channels operable requirement, effluent releases via
this pathway may continue provided that prior to initiating a
release:

a. at least two independent samples are analyzed in
accordance with subiection 1.5.1 of this ODCM

L. at least iwo technically qualified members of the
facility staff independently verify the release-rate
calculations and discharge line valving.

Otherwise, suspend release of radioactive «ffluents via this
pathway .

With the number of channels cperzole less than required by the
minimum channals operabie reouirement, effluent releases via
thic pathway may continue provided grab samples are analyzed for
radioactivity at a lower l1imit of detection no more than

1 x 1077 uCi/m:

a. at least once per 12 tours when the specific activity
of the secondary coclint is greater than .01 wCi/gram
dose equivalent 1-131

b. at least once per 24 hours when the specific activity
of the secondary coolant is less than or equal to 0.0l
pCi/gre » dose equivalent 1-131.

With the number of channels operable less than required by the
minimum channels operable requirement, effluent releases via
this pathway may continue provided that, ui least once per 12
hours, grab samples are collected and analyzed for radiocactivity
at a lowsr level of detection no more than 1 » 107 wCi/ml.

VEGF JDCM, REV B8 Draft 1.5-10
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1.6 LIQUID WASTE PROCESSING SYSTEM AND LIQUID DISCHARGE PATHWAYS

Figures 1.6-1 and 1.6-2 are schematics of the liquid waste processing systems
for Unit 1 and Unit 2, respectively. The dotted lines indicate alternate
pathways through which liquid wastes may be routed as appropriate. These
alternate routes increase the operational flexibility of the liquid waste
processing systems,

Figure 1.6-3 is a schematic of plant discharge pathways for liquids.
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2.0 GASEOUS EFFLUENTS

At Plant Vogtle, there are five potential points where radioactivity is
released to the atmosphere in gaseous discharges. These five potential
release points are: Unit 1 plant vent; Unit 2 plant vent; Unit 1 and Unit 2
turbine building vents, which are not normsl release pathways until a primary
to secondary leak exists; and the dry active waste processing building vent.

The turbine building vent serves as the discharge point for the condenser air
ejector and steam packing exhauster system. The fuel handling building is
common to both units; however, ventilation from this area is through the

Unit 1 plant vent. Certain components of the Gaseous Waste Processing System
are shared between the two units and releases from this system are through the
Unit 1 plant vent, Containment building releases are through the respective
plant vents.

Gaseous releases from the turbine building vents, the radwaste solidification
building vent, and the dry active waste processing building vent are
considered to be ground-level releases. Gaseous releases from the plant vents
are considered to be mixed-mode releases, as determined by the wake-split
model. (See NOTE in subsection 2.1.2.) All six release points are considered
to be continuous releases. In the absence of primary to secondary leak(s),
the turbine buiiding vents are not release points.

Gaseous effluent monitour setpoints are required only for noble gas monitors
serving the five release points excluding the dry active waste processing
building. Methodology for calculating noble gas monitor setpoints is
presented in section 2.1. Although setpoint ca’:ulations are not required for
radioiodine and particulate monitors, the meihoiology for assuring the
potential organ dose rates due to radiviodines, tritium, and particulates in
gaseous releases from the site do vot exceed the 1imits of subsection 2.5.1 is
presented in the NOTE in paragraph 2.2.1.2.
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2.1 GASEOUS EFFLUENT MONITOR SETPOINTS

The setpoint for a particular noble gas monitor is determined by calculating a
basic setpoint value, ¢,, which will assure the limits of subsection 2.5.1 are
not exceeded.

Subsections 2.1.1, 2.1.2, and 2.1.3 present the methcdology for calculating
the basic setpoint value, ¢,, for the respective noble gas monitors. Monitor
response and background considerations are discussed in subsection 2.1.4.

Monitor setpoints determined in accordance with this subsection will be
regard>d 3s upper bounds for the high alarm setpoint. However, a lower
setpoint may be established on the monitor, if desired. Also, intermediate
alarm setpoints should be established at a level below the high alarm setpoint
to give appropriate warning prior to reaching the high alarm setpoint.

If no release is planned for a narticular pathway or i7 there is no detectable
activity in the planned release, the setpoint must be calculated in accorcance
with subsection 2.1.1 or 2.1.2, assuming Kr-88 as the radionuclide being
released.

If a calculated setpoint is less thar the current monitor reading associated
with the particular release pathway, no release may be made under current
conditions. Steps must be taken to reduce contributing source terms and/or
reassign allocation factors (Jdiscussed in subsection 2.1.5) and the setpoint
recalculated, if releases via the pathway under consideration are to continue.

VEG” ODCM, REV B8 ODraft 2.1-1
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. 2.1.1 Unit ) Turbine Building Vent and Unit 2 Turbine Building Vent

Monitors: 1RE-12839C (Unit 1) and 2RE-12839C (Unit 2)

NOTE: Turbine building vent scrves as the release point for the condenser air
ejector and the steam packing exhauster,

For the purpose of implementation of subsection 2.5.4, the setpoint for these
noble gas monitors will be calculated as follows:

C, * the calculated basic setpoint vaiue.
(AG) (5F) (R,) (Dyy) (1
¢, = the lesser of or
(AG) (SF) (R,) (D) (2)
SF = the safety factor, which is a conservative factor applied to
. each noble gas monitor to compensate for statistical

fluctuations and errors of measurement. The value of the
safety factor must be between 0 and 1; a value of 0.4 to 0.6
is a reasonable range of values for gaseous releases. * more
precise vilue may be developed, if desired.

AG = an administrative allocation factor applied to appurtion the
release setpoints among all caseous release discharge pathways
to assure that release 1imits will nol be excceded by
simultaneous releases. The alluocation factor fur a particular
discharge pathway may be assigned any desired value
between 0 and 1 under the condition that the sum of the
allocation factors for all simultaneous release pathways does
not exceed 1. For ease of implementation, AG may be set equal
to 1/n,

VEGP ODCM, REV & Draft e.1-¢



where:

where n 15 the number of simultaneous final gaseous release
points, For a more exact determivation of allocation factors,
see subsection 2.1.5.

the dose rate limit to the total budy of an individual which is
500 mrem/year.

the relaticnship between the noble gas concentration and the
dose rate to the total body for the conditions of the release
under consideration.

Ry = Gy (XA § K Q) (3)

the roble gas grab sample radionuclide concentration taken in
accordance with subsection 2.5.2, the release point under
consideration,

the highest annual average relative concentration at the site

boundary. The relezse points addressed in this subsection
are ground-level releases.

2.55 x 10-6 s/m’ in the NE sector.

the total-body dose factor due to gamma emissions from
radionuclide {1 (mrem/year/uCi/m’) from table 2.1-1.

the rate of release of noble gas radionuclide i wCi/s) from
the vent release pathway under consideration (ground level),

VEGP ODCM, REV 8 Draft 2.1-3




which is the product of X,, and F_, where X, is the
concentration of radionuclide 1 for the particular release and
F, 1s the maximum expected release flowrate for this release
point (X, in pCi/ml and F,_ in ml/s).

D, - the dose rate limit to the skin of the body of an individual in
an unrestricted area which is 3000 mrem/year.

R, = the relationship between the noble gas concentration and the
dose rate to the skin for the conditions of the release under
consideration.

Rg = Cy+ (V)G 3L+ 1.1 M) ) (4}
where:
L, = the skin dose factor due to beta emissions from radionuclide i
(mrem/year/uCi/m’) from table 2.1-1.
1.1 = the mrem skin dose per mrad air dose.
M - the air dose factor due to gamma emissions from radionuclide i
(mrad/year/uCi/m’) from table 2.1-1.
2.1.2 Unit ] Plant Vent and Unit 2 Plant Vent

Monitors: 1RE-12442C (Unit 1), 2RE-12442C (Unit 2)
IRE-12444C (Unit 1), 2RE-12444C (Unit o)

Gaseous releases from the plant vent(s) are regarded as mixed-mode releases in
that under certain conditions of vent exit velocity and meteorological
conditions, the plume will behave as an elevated release. Uncer other
conditions of vent exit velocity and meteorological conditions, the plume will
behave as a ground-level release, Using the wake-split model, dispersion
values have been calculated utilizing expected annual average conditions.

VEGP ODCM, REV 6 9/30/88 2.1-4



The setpoint calculation methodology presented in subsection 2.1.1 applies to
these monitors with the exception that ¢, must be replaced with Q, and

(X7Q), must be replaced with (X/Q),, where Q. and (X/Q), are defined as
follows:

Q, = the rate of release of noble gas radionuclide i (wCi/s) from the
plant vent release pathway under consideration (mixed mode), which
is the product of X, and F_, where X, is the concentration of
radionuclide i for the particular release and F, is the maximum
expected release flowrate for this release point (X, in wi/m)
and F_ in ml/s.).

(X/0). = the highest annual average relative concentration for a
mixed-mode release release type (s/m’). Currently 4.62 x 10~
s/m’ in the NE sector.

2.1.3 Gaseous Waste Processing System Discharge and Reactor Containment Purge
Mcnitors: AREQO14, 1RE-2565C (Unit 1) and 2RE-2565C (Unit 2)

The Gaseous Waste Processing System discharges to the Unit 1 plant vent,

Unit 1 containment purge discharges to the Unit 1 plant vent, and Unit 2
containment purge discharges to the Unit 2 plant vent. The plant vents are
equipped with continuous final effluent monitors as discussed in

suhsection 2.1.2. However, due to the potential significance of releases from
these sources, the setpoint methodology is also presented for the system

ef ‘luent monitors. The system monitors have the control logic to terminate
the release at alarm trip point, f(he final menitors have no trip logic.

Sampling and analyses are completed, 2nd monitor setpoints determined prior to
release, These setpoints must take into account simultaneous release
pathways; the combined allocation factors for contributing pathway monitors
must not exceed the allocation factor for the final release pathway monitor to
which they zontribute.
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Downstream monitors must also take into consideratian the combinations of
source terms for the particular release pathway.

2.1.3.1 Gaseous Waste Processing System
Monitor: ARE-0014

The Gaseous Waste Processing System discharges through the Unit 1 plant vent;
therefore, the Gaseous Waste Processing System effluent monitor is not the
final monitor for releases from this system. However, because of the
significance of this release pathway and because the Unit 1 plant vent monitor
setpoint has to accommodate releases from the Gaseous Waste Processing System,
and the trip logic is associated with this monitor, the setpoint methodology
for this monitor is presented,

The methodology presented in subsection 2.1.2 applies to this monitor with the
following five exceptions:

EKL:Q!!Q“ 12

Rt = rt * cm " ((i76)n f Ki qi) (5)
Exception 2:

(. = the Gaseous Waste Processing System nobie gas concentration to be
discharged (sample taken and analyzed prior to discharge).

Exggg;ign 31

q, ~ the rate of release of noble gas radionuclide i (wCi/s) from the
Gaseous Waste Processing System, determined by multiplying the
expected release rate by the concentration of radionuclide i.

VEGP ODCM, REV 6 9/30/88 2.1-6
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Rew 1y = S (07D T (Ly + 1.IM)G,) (6)
Exception 5:
AG = a selected allocation factor value which mus’ be less than the

allocation factor for the monitor serving the final release
point, Unit 1 plant vent.

When rcleases are to be made from the Gaseous Waste Processing System, it will
be necessary to redetermine the setpoint for the Unit 1 plant vent monitor
(IRE-12442C or 1RE-12444C), which is downstream from the Gaseous Waste
Processing System effluent moniter (ARE-0014),

Redetermination of this setpoint is accomplished by applying the methodology
of subsecticen 2.1.2 with the following two exceptions:

Exception 1:

A new source term, (Q,. )., which includes the routine Unit 1 plant vent source
term Q.. (based on sample results from subsection 2.5.2) combinad with the
Gaseous Waste Processing System source term for the tank planned for release,
Q,, as follows:

(Qulgp = Qi * 9 (7)
Exception 2:

C, = the noble gas concentration determined for the combined release;
this concentration value is obtained by dividing f Qi) by the

combined flowrate (ml/s) through the plant vent.

VEGP ODCM, REV 8 Draft 2.1-7




2.1.3.2 Reactor Containment Purge
Monitors: 1(2)RE-2565C {one fur each unit)

Unit 1 containment purge discharges through the Unit 1 plant vent; Unit 2
contziament purge discharges through the Unit 2 plant vent. Therefore, the
containment purge monitor is not the fina! monitor for containment purge
releases. However, because uf the significance of these releases and because
the respective plant vent monitor setpoint has to accommodate containment
purge releases, the setpoint methodology for these monitors is presented.

The methodology presented in subsection 2.1.2 applies to this monitor with the
following five exceptions:

Exception 1:

b3
i K 9y) (8)

Ry = ry = £+ ((X/Q)y,
huception 2:

€. = the containment purge noble gas concentration to be discharged
(sample taken and analyzed prior to discharge).

Exception 3:

q, = the rate of release of noble gas radionuclide i (wCi/s) from
containment purge, determined by multiplying the expected release
rate by the concentration of radionuclide 1i.

Exception 4:

Pt 5 _
Rg = rg = € ((K/Q)y 5 (L; + 1.0 qy) (9)

VEGP ODCM, REV 6 9/30/88 2.1-8



) .
F x ept n‘t
A \ 3 § ted { 11 YACY Y V w! } ' M thar ‘)
a 1 1 I fi t ooy iy t v 4 ¢ na thi { ri Pase
nt t! r¢ ect 1 { 1
’ ) Y ) : 5
' "t r nt ¢ Y . 4 ) 4 ) ¥ ; }
" A { rs $ ‘ " t ATy
d " s ) - 4 ' ‘) v 4 = | ' Y ‘ A A
ré el § { f ¢ ¢ [ V ¢ { Ver Y £ ) a4
e lownstream from the ntair nt purg ~id R LA
4 ¢ : 4 £ 4+ . " } ) ' $
ros § ¢ § i { | ¥ dii ¥ ! ; { .
4 4 ’ $ + ) ¢ v 4 ' ’
g W ! - v t i
"y ]
)
f * ’ ) » + 4
4 { [ Y Né ré 1
"~ w b ¥
ant ent y Yey } ' \ f 1 T 1
» . ) ) L .
nt ne W t hi t nt ¢ Y roarm § t b 1 ' + v 4
\ MU
anr ' ¥ re $ '
| 15t i ¢ ™
Nt | f 1d rat et | thi ¢ rejleast
| ¥ L L » 4' |
A va iUt ) .
§ ) $ b $ . ' %
wiatlt ! ¥
4 4 4 " b ab §
. 4 y oy F M v | : i k £
F{# ant Manit $ mnd
3 k
| } r 4 y % | nt tal ' h ¢ ) § ‘)
t v . 4 4 4 ' ” ') )
5 Lxs 5 LI
¥ ! ¥




#Ci/m).  The monitor actually measures counts per minute, subtracts a
predete. mined background count rate., and then multiplies by a calibratien
factor to convert the counts per minute to pCi/m).

Calibration of the gas monitors by the manufacture  and Georgia Power Company
utilizad at least one NBS traceable gaseous radionuclide source, except for
the main stcam 1ines in the exact yeometry of each production monitor and
point sources covering the Beta end point energy range for 0.293 to at least
1.488 MeV. The calibration factor is a function of tne radionuclide mix in
the gas to be released and will be calculated for the monitor based on the
results of the predischarge sample results from the laboratory gamma-ray
spectrometer system.

The mix-dependent calibration factor will be used as the gain factor in the
PERMS monitor or used to modify the calculated base monitor setpoint so the
default calibration factor can be left in the PERMS monitor.

Contributions to background radiation levels may include ambient background,
plant environmental background at monitor locations when plant is in shutdown
status, plant environmental background at monitor location when plant is at
power, and internal background of monitor due to contamination of sample
chamber. Background levels must be controlled such that radicactivity levels
in the effluent stream being monitored can be accurately assessed at or below
the calculated setpoint value.

)
.

?

2.1.5 Determination of Allocation Factor, AG

When simultaneocus gaseous releases are made to the environment, an
(administrative) allocation factor must be applied to each discharge pathway.
This is to ensure that simultaneous gaseous releases from the site to
unrestricted areas will not exceed the dose rate 1imits specified in Technical
Specification 3.11.2.1. For Plant Vogtle, final discharge pathways which may
be released simultaneousliy are the Unit 1 plant vent, Unit 2 plant
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vent, Unit 1 turbine building vent, Unit 2 turbine building vent, and the DAW ]
processing building vent. The allocation factor for each gaseous discharge 1
pathway must be between 0 and | and the sum of the allocation factors for the
simultaneous releases must not exceed 1.

There are three methods by which allocation factors may be determined:

1. The allocation factor for a particular release pathway may be
administratively selected based on an estimate of the fraction of the
total dose rate (from all simultaneous releases) which 1s contributed
by the particular release pathway. If the building is not in service
for its intended function an allocation factor of zero can be used
fur that building.

2. The allocation factor may be calculated using the expression
AG = 1/n (11)

where: n = the number of release pathways to be released
simultaneously.

3. The allocation factor may be determined for a particular discharge
pathway by calculating the ratio of the total-body dose rate due to
noble gases ~eleased from the particular discharge pathway under
consideration to the total-body dose rate due to noble gases in all
simultaneous releases, as follows:

For Unit 1 turbine building vent and Unit 2 turbine building vent
(ground-level releases):

TIn b3
s e 1% Yige J (12)
(X/Q)G ng f Ki (Qig)ng ¥ (X/Q)H ng i Ki (Qim)nm
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For Unit 1 plant vent and Unit 2 plant vent (mixed mode releases),

TR b3
AG = (X/Q)M i Ki Qim(r) -

(27.)6 ng % K (Qig) " (i76)M né f K

(13)

¢ —

ng i (Qim)nm

where ng is the number of simultaneous vent releases (ground level); nm is the
number of simultaneous vent releases (mixed mode), and (r) is the particular
discharge pathway for which an allocation factor is being determined. When
using equations 12 and 13, be sure to include the DAW processing building vent
for the particulate releases.

2.1.6 Particulate Effluent Monitor Setpoints

Particulate effluent monitor setpoints for «E-12442A, RE-2565A, and ARE-13256
are determined using the method outlined for gaseous effluent rionitor
se.points. Co-60 and lung organ were used as the main isotope and organ.
Reference 18 details the way the initial setpoint calculations were made for
certain monitors.
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TABLE 2.1-2

GASTOUS RELEASE POINTS FLOWRATES

Release Point

Plant Vent (Unit 1)
Plant Vent (Unit 2)

Turbine Building Vent {Unit 1; Condenser
Air Ejector and Steam Packing Exhaust)

furbine Building Vent (Unit 2; Condenser
Alr Ejector and Steam Pac\‘ng Exhaust)

Dry Active Waste Processing Building Vent

Reference 5, Tables 11.5.2-1 and 11.5.5~1,

VEGP 0DCM, REV 8 Draft 2.1-14

Flowrates

9.0E02

9.0£02

2.20E3

7.08E07
§.25€07
4.25E05

4.25E05

1.04E6



2.2 GASECUS EFFLUENT DOSE RATE +uD DOSE CALCULATIONS

2.2.1 Dose Rates at or Beyond Site Boundary

2.2.1.1 Dose Rates Due to Noble Gases

For the purpose of implementing subsection 2.5.1, the dose rate in areas at or
beyond the site boundary due to noble gases shall be calculated as friliows:

D, = the total-body dose rate at time of release (m em/year).

i 2
g i~

| e .
 @dp | + | (KT oE 2K L

(X/Q)G n ig’ng |

i Qimom
D, = the skin dose rate at time of release (mrem/year).

| !

" [ (X/Q)g ,,§ By ¢ 1IN0, | 4 | 7Ry o2 5Ly + 1.IM) Q) 0 | (15)

ig’ng |

Where: ng = the number cf simultaneous ground-level vent releases, and nm =
the number of simultaneous mixed-mode vent releases. Other terms
were defirad previously in subsection 2.!.

The dose rate limits are site limits at any point in time; therefore, dose
rates are summed over all gaseous releases occurring simultaneously. For
Plant Vogtle, Unit 1 turbine building vent and Unit 2 turbine building vent
are ground-level releases. Unit 1 plant vent and Unit 2 plant vent are
mixed-mode releases.
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2.2.1.2 Dose Rates Due to 1-13), I-133, Tritium, and Particulates

For the purpose of implementing subsection 2.5.1, organ dose rates due o
1-131, 1-133, tritium, ond all radioactive materials in particulate form with
half-1ives greater than eight days, are required to be calculated for the
inhalation pathway for the child ags group. The child age group would
experience the highest potential dose rate via the inhalation pathway. These
dose rates are calculated as follows:

D =

where:

nm and ng

(X

i

VEGP ODCM, REV 8 Draft 2.

the organ dose rate at time of release (mrem/year).

$1%,

I
ng 1 io ’

nmi o (Qiﬁ)nm (16)

(X/Q)¢ (Qf)pg + (X/Qy

ig'ng

defined previously in paragraph 2.2.1.1.

defined previously in subsection 2.1.1.

defined oreviously in subsection 2.1.2,

the release rate (uCi/s) of 1-131, 1-133, tritium, and
particulates from Unit 1 turbine building vent; Unit 2
turbine building vent; and dry active waste processing
building vent which are ground-level releases. NOTE: DAW
is particulates only,

the release rate (wCi/s) of 1-131, 1-133, tritium, and
particulates from Unit 1 plant vent and Unit 2 plant vent,
which are mixed-mode releases.

the organ dose parameter for organ o and radionuclide 1,
(mrem/year per pti/m’) for inhalation determined as
follows:

K’ (BR) DFio (17)

™o
L
~
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. where:

K’ = the constant of unit conversion, 10°pCi/uCi.

BR = the breathing rate for child age group; 3700 m'/year from table
2.2-10.

DF ., = the inhalation pathway dose factor for child age group for
organ o and radionuclide i, from tablc 2.2-2.

NOTE: To ensure thit potential dose rates (pre-release) to an organ due
to 1-131, 1-133, tritium, and particulates in simultaneous gaseous
releases from the site do not exceed 1500 mrem/year as specified
in subsection 2.5.1, the potential organ dose rate D, must be |
Timited as follows:

Do + (AG)(SF) < 1500 mrem/year (18)

. where AG and SF are assigned the same values as were used in
subsection 2.1 for the gaseous discharge pathway under
consideration. To further ensure that do:v rate limits were not
exceeded (post-release), dose rates from simultaneous releases
should be summed, as shown in equation (16) above.

2.2.2 Air Doses and Dose to a Member of the Public at or Beyond the Site
e l
2.2.2.1 Air Doses at or Beyond the Site Boundary

For the purpose of implementing subsection 2.5.2, air doses in areas at or |
beyond the site boundary shall be determined as follows:

VEGP ODCM, REV 8 Draft 2.2-3




D - the air dose due to gamma emissions from noble gas
. radionuclides (mrad)

J— z —

= 3.7 x120% (X7 g T My Ty + (KTy P T, 9

where:

3.17 x 10

0,

the fraction of one year/one second.

the cumulative release of noble gas radionuclide i1 over
the period of interest (uCi) from the vent release (ground
level) under consideration.

cumulative release of noble gas radionuclide i over the
period of interest (JCi) from the vent release
(mixed-mode) under consideration.

defined previously in subsection 2.1.1,

(275)6 = 2,55 x 10 s/m" in the NE sector.
(i?ﬁ)" = 4.62 x 107 s/m in the NE sector.
- T = the air dose due to beta emis ns from noble gas
radionuclides (mrad).
“§ e b3 o T )
= 3.17 x 1077 (X/Q)y T N; Eig + (X/Qy TN T, (20)
where:
N, = the air dose factor due to beta emissions from noble gas
radionuclide i (mrad/year/uCi/m’), from table 2.1-1.
|
| VEGP ODCM, REV 8 Draft 2.2-4



2.2.2.2 Dose to a Member of the Public at or Beyond the Site Boundary

Doses to a member of the public due to 1-131, 1-133, tritium, and radioactive
materials in particulate form, in gaseous releases, will be calculated for the
purpose of implementing subsection 2.5.3 as fcllows:

(NOTE: The member of the public expected to receive the highest dose in the
plant vicinity is referred to as the controlling (or critical) receptor. The
dose received depends on the location, age group, and exposure pathways
prasent. For *lant Vogtle, the controlling receptor(s) for which doses must
be calculated, and the applicable exposure pathways, are presented in

table 2.2-12.)

D = the cose to an organ j of an individLal in age group a from
radioiodires, tritium, and radionuclides in particulate form
with half-lives greater than 8 ways (mrem).

8 i (B ’ ’ ’
pi RaipJ (kGP aig y uMP ﬁim) (21)

= 3.17 X 10
where:

3.17 x 10 = the fraction of one year/one second.

pi = for all pathways and all isotopes.
"ép = the pathway-dependent relative dispersion or deposition at

the location of the controlling receptor, associated with
ground-level plant releases as follows:

(i?ﬁ')cp = the annual average relative dispersion parameter for
location of controlling (critical) receptur for ground-level
plant releases. (276')6P applies only to inhalation and
all tritium pathways. (For all tritium pathways the Q;
source term is limited to tritium.) See table 2.2-12 for
value,

VEGP ODCM, REV 8 Draft ¢.2-%



(072")gp

072" )yp

the annual average deoc<‘*ion parameter for the location of
controlling (critical) receptor for ground-level vent
releases. (575')Gp applies to al)l other pathways.

See cable 2.2-12 for value.

the pathway-dependent relative dispersion or deposition at
the location of the controlling receptor, associated with
plant vent releases, which are mixed mode &s follows:

the annual average relative dispersion paramete. for
location of controlling (critical) recepter for mixed-mode
releases. (f?ﬁ’)np applies only to inhalation and all
tritium pathways. (For all tritium pathways, the Qi
source term is Yimited to tritium.) See table 2.2-12 for
values.

the annual average deposition parameter for the location of
controlling (critical) receptor for mixed-mode releases.
(675')"P applies to all other pathways. See

table 2.2-12 for values.

The selection of the dispersion or deposition parameter, X/Q or D/Q, is
dependent upon the pathway being considered. The dispersion parameter, X/Q,
is required for the inhalation pathway and tie tritium contribution to
ingestion pathways, since tritium is taken up bv vegetation directly from *he
surrounding air,
plane pathway and 1-131, I-133, and particulate contributions to ingestion

The deposition parameter, B/0, 1. required for the ground

pathways.

6“ = the cumulative release (uCi), from ground-level plant
releases, of radionuclide i, as required by subsection 2.5.3
over the period of interest. Dose determinations required by

VEGP ODCM, REV 8 Draft 2.2-6
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gl

subsection 2.5, are on & per reactor basis; therefore,
cumulative release quant ties must alsey be unit-specific.
Since the dry active waste processing building serves buth
units, release quantities must be spportioned between the two
units, In absence of evidence that one unit contributes a
greater quantivy of radicactivity than the other over the
period of interest, release quantities may be apportioned
equally between the two units. (For dose contributions due to
tritium from the ingestion pathways, the h,. term 15 Timited
to tritium.)

the cumulative release (WCi), from thy mixed-mode plant
vent releases, of radionuclide 1 as required by subsection
2.5.3 over the period of interest. Dose determinations
requived by subsection 2.5.3 are 2n a per reactor basis;
therefore, cunulative release quantities must also be
unit-specific. (For dose contributions due to tritium from
the ingestion pathways, the term @, 1s Vimited to tritium.)

the pathway-specific, individua) age-specific, organ dose
factor for radionuclide 1, pathway p, org.n J, .3 individua)
age group, a. Routine individual dose ‘icu) iiors address
the inhalation, ground plane, grass-cow-.. ik,
grass-goat-milk, grass-cow-meat, and garde: .egetation
pathways. However, Lhe doce pathways actually present at the
controlling location, as well as the controlling individual
age group, are deiermined through the Land Use Census for the
site vicinity and are presented in table 2.2-12. {athway
factors R, are determined as shown in the following
subsections,

Plant Vogtle site-specific values, or appropriate default values, reguired .
the pathway factor determinations are presented i table 2.2-13.

VEGP ODCM, REV 8 Draft ¢.2-7
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Inhalation Pathway factor

R.QPJ . *'(BR)‘ (DFA‘j). mram/year/uCi/m3 (22)

where:
5’ « the constant of unit conversion 10 pCi/wCH.

(BR), = the breathing rate for & particular age group in m'/year
from tah'e ¢.2-10.

DFA,,, = the inhalation dose factor for receptor age group a, organ J,
and for radionuc)ide 1, yn mrem/pCi from tables 2.2-1 through 2.2-4,

Ground-Plane Pathway Factor

Rygpg * K'K* (SHF) (DR ) (-1t 4 ) (23)

(m'mrem/ year /ul1/8) .

where:
f « the constant of unit conversion, 10 pCi/mii,
K" « the constant of unit conversion, 8760 h/year,
SHF « the shieluing factor, 0.7 (dimensionless).

CFG,, = ihe ground-plane dose conversion factor for radionuclide |
{same for all age groups and specific organs are assumed to
receive the same dose as the total bodv) (mrem/h/ pCi/m’) table

z'z'g-
A « the decay constant for radionuclide i, in s,
t = the exposure time, 4.73 x 10* s {15 years).
VEGP ODCM, REV € 9/30/88 2.2-8
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‘Il' Yegetation Pathwey Factor

: '.,.__...[____ “A.t " &
Raivj K Vv“i' Aw)(urttj)u(ual f! e s Uas fq ’

(CFL,,).

Athy) (24)

(m'mrem/year per wCi/s)

a constant of unit conversion, 10° pCi/wCi.

the fraction of deposited activity retained on vegetation
(1.0 for radioiodines; 0.2 for particulates),

the consumption rate of fresh leafy vegetation by the
receptor in age group a, in kg/year. (See table 2.2-10.)

the consumption rate of stored vegetation by the receptor
in age group a, in kg/year. (See table 2.2-10.)

the fraction of the annual intake of fresh leafy vegetation

grow.) locally,

the fraction of the annual intake of stored vegetation
grown locally.

the average time betweer harvest of leafy vegetation and
its consumption in ¢, (£.6 x 10%).

the average time between harvest of stored vegetation and
its consumption in s, (5.18 x 10°).

the vegetation areal density, in kg/m".
the organ ingestion dose factor for the ith

radionuclide for the receptor in age group a, in mrem/pCi
from tables 2.2-5 through 2.2-8.

VEGP ODCM, REV 4 7/30/87 2.2-9



e e o

A, « the decay constant for the 1th radionuclide, in s,

4 « the decay constant for removal of activity on leaf and
plant surfaces by weathering, 5.73 x 107 s (corresponding
to a J4-day half-life).

For tritium in vegetation, the vegetation pathway factor is a special
case due to the fact that the concentration of tritium in vegetation is
ba € “n airborne concentration rather than deposition:

Rsas « K'K""(ULf, + U f) (DFL,,), (0.75(0.5/H)) (25)
(mrem/year /pCi/m")
where:
g «~ & constant of unit conversion, 10" gm/kg.
H = the absolute humidity of the atmosphere, in gm/m’.
0.78 = the fraction of total vegetation that is water.
0.5 = the ratio of the specific activity of the vegetation water

to the atmospheric water,

Other parameter. and values are given above.

Grass-Cow-Milk Pathway factor
“A.t
Q. (V. ) f f 1-f f i'h
K""L(“"‘LF (T)(D"L ) {.D_J 4 { P S)e " ’°A‘tf (26)
aipd A, Au ijal % Y

(m*mrem/year /uCi/s)

VEGP ODCM, REV 6 9/30/88 2.2-10
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(DFL.,),

t

a constant of unit conversion, 10° pCi/uCi,
the cow's consumption rate, in kg/day (wet weight).

the receptor's milk consumption rate for age group a, in
liters/year from table 2.2-10.

the agricultural productivity by unit area of pasture feed
grass, in kg/m’,

the agricultural productivity by unit area of stored feed,
in kg/m*,

the stable element transfer coefficients, in days/liter.
(See table 2.2-11.)

the fraction of deposited activity retained on feed grass
(1.0 for radioiodines; 0.2 for particulates).

the organ ingestion dose factor for the ith
radionuclide for the receptor in age group a, in mrem/pCi
from tables ¢.2-5 through 2.2-8.

the decay constant for the ith radionuclide, in s'.
the decay constant for removal of activity on leaf and
plant surfaces by weathering, 5.73 x 107 s’ (corresponding

to a l4-day half-life).

the transport time from pasture to cow, to milk, to
receptor, in s (1.73 x 10%).

the transport time from pasture, to harvest, to cow, to
milk, to receptor, in s (7.78 x 10%).

ODCM, REV 4 7/30/87 2.¢-11




2.3 METEOROLOGICAL MODEL

(References 7 sad 13, and subsection 2.3.5 of Reference §)

2.3.0 Atmospheric Dispersion

Atmospheric dispersion (long-term) may be calculated using the appropriate
form of the sector-averaged straight 1ine flow Gaussiar mode)l. Laseous
releases are considered to be efther ground-leve)l or mixed-mode. Considered
as goound level are releases from the turbine building(s) vents and the dry
active waste processing building vent. Releases from reactor building(s)
(plant) vent(s) are considercd to be mixed mode. (See NOTE in

subsection 2.1.2).

2.3.1.1 Ground-Leve) Releases

(X/G), = the ground-leve! sector-averaged relative concentraiion for

a given wind direction (sector) and distance (s/m’).
« (RCF) 2.032 4, jf "k (38)
LT R
whare

2.032 « (2/m)"? divided by the number of radiant in a 22.%5¢ sector
(0.3927 radians).

dp « the plume depletion factor for all radionuclides other than

noble gases at a distance x shown in figure 2.3-2 for
ground-level releases; for noble gases the depletion factor
is unity. 1f an undepleted relative concentration is
desired, the depletion factor is unity. Only depletion by
deposition is considered since depletion by decay would be
of little significance at the distances considered,

VEGP ODCM, REV 8 ODRAFT £.3-1
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RCF .
n, .
N "
u,, -
x -
i, .
. '
n =
b »

VEGP ODCM, REV 6

the upen terrain recirculation factor. Values for specific
distances are obtained from Appendix A of Reference 13.

the number of hours meteorological conditions are observed
to be in a given wind direction, windspeed class J, and
stability class k. NOTE: If periodic data (hourly) are
used instead of the joint frequency data, the summation
over J and k 1s deleted and the summation is accomplished
for al) hours at all distances for each direction.

the total hours of valid meteorological data throughout the
period of interest,

the wind speed (mid-point of windspeed class j) at ground
level (m/s), during stability class k.

the distance from release point to location of interest (m).

the vertical stanaard deviation of the plume concentration
distribut.on considering the inttial vispersion within the
builoing wake,

(&, + (b°/2m))""
or
Vi)
the vertical standard deviation of the plume concentration
distribution (m) for a given distance and stability category
k as shown in figure 2.3 1. The stability category is

determined by the .ertical temperature gradient Al/AZ
(¢C/100 m) .

the lesser of

3.1416

the maximum height of adjacent plant structure (55 m).

%/30/88 2.3-2



' 2.3.1 2 Mixed-Mode Releases

(X/Q)

where:

VEGP ODCM, REV 8 Draft 2.3

=« the mived-mode sector-averaged relative concentration for &
given wind direction (sector) and distance (s/m').

« 2.032(ReF)dy X Mik _E (39)
Jk Nx “jkzrt

L=l 21908
+ exp(-h"/2 )
Ujkozk 1k

= the plume depletion factor for all radionuc)ides other than
noble gases at a distance x shown in figures 2.3-3 tnrough
2.3-5 for elevated releases; for nobie gases the depletion
factor is unity, If an undepleted relative concentration is
desired, the deyletion factor is unity. Only depletion by
deposition is considered since depletion by decay would be
uf Tittle significance at the distances considered.

= the wind speed extrapolated to the effective release height.

Extrapolation is accomplished by ratsing the ratio of the
two heights to the n power where n = (.25, 0.33, and 0.5 for
unstable, neutral, and stable conditions, respectively.
(Reference 5, subsection 2.3.5.)

=« the fraction considered as ground-level releases.

W
1.0 for —3—5 1.0
W W
2.58 - 1,58 (—3—-) for 1.0 ¢ -ﬁ—- < 1.8
W W
0.3 - 0.06 (-ﬁ——) for 1.5 < -—3- < 5.0
W
0 for ~%~ > 5.0

3
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Other terms

VEGP 0ODCM, REV 4

the vent exit velocity (m/s).

the effective release height (m),

h. ¢+ h, «h - ¢ (40)
the height of release point (m).

the maximum terrain height between the release point and the
point of interest (m). (See table 2.3-1.)

the additional height due to plume rise (m),
Laad (v /02 )2 (41)
limited by the lesser of the following two equations:

3(W, /u)d or o 1.8(F /37178

primax)

the inside diameter of vent.
the correction for low vent exit velocity (m).

W "
3(1.5 - -ﬁ» yd  for ~§~ < 1.5
W

0 for =% > 1.8

the momentum flux parameter (m'/s).
(W,)" (d/2)°

the stability parameter,

B.75 x 10" s for <0.5 ¢ AT ¢ 1.%
1.76 x 10" 5" for 1.5 ¢ AT < 4.0

2.45 x 107 ¢ for Al » 4.0

were defined in subsection 2.3.1.1.

1/30/87 2.3-4
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. 2.4 DEFINITIONS OF GASEOUS EFFLUENT TE.MS

Subsection of

AG « the administrative allocation factos for 2.1.1

gaseous effluent pathways (unitless).

BR « the breathing rate for individual from
table 2.2-10 (m'/year). 2.2.1.2
b « the maximum height of the adjacent e.3.1.1

building (m).

C. « Noble gas grab sample concentrations, tLaken 8:3.4
in accordance with subsection 2.%5.2, for
he release under consideration.

¢, = the calculated basic monitor setpoint value, 2.1.1
‘|Ib wCi/cc)
g, = the correcticn to effective release height
due to low vent exit velocity (m). 2.3.1.2
D,y = the limiting dose rate to the total body of 2.1.1

an individual in an unrestricted area
which is 500 mrem/year.

D, = the total body dose rate at time of release 2.2.1.1
(mrem/year) .
D,, « the limiting dose rate to the ski~ of an B.1:4

individval in an unrestricted area which
is 3000 mrem/year.
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DFG,,

(DFL,,,,

VEGP ODCM, REV 4

Refinition

the skin dose rate at time of relcase
(mrem/year).

the organ dose rate at time of release
(mrem/year).

the inhalation pathway dose factor for child
age group for organ o and radionuclide i
(mrem/pCi inhaled) from table 2.2-2.

the «ir dose due to beta emissions from
noble gases (mrad). '

the atr dos<e due to gamma emissions from
noble gases (mrad).

the dose to an orcan of individual from
radioiodines, tritium, and radionuclides
in particulate form with half-lives
greater than eight days (mrem).

the inhalation dose factor for the ith
radionuclide for the receptor in age
group a (mrem/pCi) from tables 2.2-)
through 2.2-4.

the ground plane dose conversion factor for
radionuclide 1 (sa.e for all age groups)
(mrem/h per pCi/m*) from table 2.2-9,.

the organ ingestion dose factor for the
ith radionuclide for the receptor in

age group a ‘mrem/pCi) from tables 2.2-5
through 2.2-8.

Subsection of

Initial Vse
22.1.1

ra
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Subsection of

Refinition

the momentum flux parameter (m‘/s").

the maximum expected release flowrate
through a particular release point (ml/s)
from table 2.1-2.

the absolute humidity of the atmosphere
(gm/m’) .

the effective release height (m).
the height of release point (m).

the maximum terrain height between the
release point and the point of interest (m).

the additional height due to plume rise (in).

the total body dose factor due to gamma
emissions from radionuc)ide 1 (mrem/year
per uCi/m’) from table 2.1-1.

the constant of unit conversion (10°pCi/mCi).
the constant of unit cornversion (8760 h/year)
the constant of unit conversion (10° gm/kg),

the skin dose factor due to beta emissions
from radionuciide 1 (mrem/year per pCi/m’)
from table 2.1-1.

the air dose factor due to gamma emissions
from radionuclide i (mrad/year per wCi/m’)
from table 2.1-].

7/30/87 2.4-4

2.3.1.2

2.1.1

2.2.2.2

2.3.1.2

e,3.1.2

2,3.1.2

2.3.1.2

2.4.1

2.2.1.2

2.2.2.2

g.2.2.2

2.1

8.d:1
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Pefinition

the air dose factor due to beta emissions
from noble gas radionuc!ide 1 (mrad/year
pee uCi/m") from table 2.1-1.

the number of simultaneous gaseous
release pathways.

the numoer of hour 2teoroloyical
conditions are observed to be in a given
wind direction, windspeed class J,
and atmospheric stability class k.

the total hours of valid meteorological
data.

the dose parameter for radionuclide 1,
(mrem/year per pCi/m’) for the
inhalation pathway.

the source term for ground-level release
noble gas radiouuclide 1 (uCi/s).

the source term fur mixeo mode release
nobi2 gas radionuc)ide 1 (wCi/s)

the source term for ground-level release
noble gas radionuclide 1 from a specific
reiease point (wCi/s).

the source term for mixed-mode releise

noble gas radionucltide 1 from a specific
release point (wCi/s).

7/30/87 2.4-5

Subsection of

Initial Vse
2.2.2.)
2.1.8
2.3.1.1
2.3.1.1
22.1.2
2 1.1
2.1.1
2.1.8
2.1.%




Term

' ’
Q. v
0, o
0. .
0, .
0. .
Q, .
a, .
R, .
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Refinition

the source term for around-level release
radioiodine, tritium, and particulate
radionuclide 1 (uni/s).

the source term for mixed mode release
radioiodine, tritium, and particulate
radionuciide 1 (wCi/s).

the cumulative ground-level release of
<oble gas radionuclide 1 (wCi),

the cumulative mixed-mode release of noble
gas radionuclide 1 (wC1).

the cumulative grourd-level release of
radiotodines, tritium, and particulate
radionuclide 1 (pCi).

the cumulative mixed-mode release of
radioiodines, tritium, and particulate
radionuc)ide 1 (wCi).

the feed consumption rate for cow or goat
(kg/day).

the noble gas source term for the Gaseous
Waste Processing System or Containment

purge (wCi/s).

the relationship between noble gas
concentration and the dose rate to the

total body for the conditions of the release

under consideration (mrem/year/wCi/cc).

4/30/88 2.4-6

Subsection of

2.2.1.2

and

2.1,
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Term
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Pefinition

the relationship between noble gas

concentration and the dose rate to the
skin for the conditions of the release
under consideration (mrem/year/wCi/cc).

the relationship between noble gas
concentration and the dose rate to the
total body for Gaseous Waste Processing
System or containment nurge relcase for
the conditions of the release under
consideration (mrem/year/wCi/cc).

the relationship between noble gas
concentration and the dose rate to the
skin for Gaseous Waste Processing System
or containment purge reiease for the
conditions of the release under
consideration.

the pathway-specific, individual age-
specific, organ dose factor for radionuclide
i, »thway p, organ j, and age group a,
(mrem/year rer 4Ci/m') or (m'-mrem/year/

uCi/s).

the fraction of ‘eposited radionuclide
retained on vegetation (unitless).

the safety factor used to introduce a margin
of conservatism into setpoint calculations,

the shielding factor afforded by stiucture
(unitless).

the stability parameter (s°°).

9/30/88 2.4-7

Subsection of

initial vse
2.1.1

2.1.3.1

R 8.8

2R 2

2.2.2.2

$.2.0.2



Subsection of |

lerm Pefinition Initial Use

t = the exousure time for radiocactivity 2.2.2.2
deposited on ground (s).

ro
~

t, = the time between he-vest of leafy 2.2.2.
vegetation and consumption (s).

s « the time between harvest of stored 2. 288
vegetation and consumption (s).

R « the transport time from feed to receptor 2.2.2.3
for stored feed (s).

= = the transport time from feed to receptor 2.2.2.3
for pasture grass (s).

U » the receptor's milk (1iters/year) or meat .8 049
(kg/yeac) consumption rate for age group
a irom table 2.2-10.

o
~>
~
~

u,. = the consumption rate of stored vegetation
by the receptor in age group a (kg/year)
from table 2.2-10.

u,, « the consumption rate of fresh leafy R
vegetation by the receptor in age group a
(kg/year) frem table 2.2-10.

Uy, « the wind speed (ridroint of wind speed R 3141
class J) at ground level during atmospheric
stability class k (m/s).

Vs =« the wind speed {midpoint of wind speed 2:9:1.4
class j) at the height of release, h, of an
elevated release during atmospheric stability
class k (m/s).

VEGP ODCM, REV & 9/30/88 2.4-8
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Subsection of

Pefinition

the pathway-dependent relative dispersion
or deposition for ground-level releases
at the location of ‘he critical receptor,

*he pathway-dependent relative disper  on
or deposition for mixed-mode releases at
the location of the critical receptor.

the distance from release point-to-point
of interest (meters).

the vegetation areal density (kg/m‘),

the agricultural productivity by unit area
of pasture feed grass (kg/m").

the agricultural productivity by unit area
of stored feed (kg/m").

the highest annual average relative
concentration for a ground-level release

type (s/m').

the highest annual average relative
concantration for a mixed-mode release

type (s/m').

the annual avecage relative cor entration for
location of controlling (critical) receptor
for inhalatior and ail tritium pathways for a
ground-level release type (s/m’).

9/30/68 2.4-9
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Subsection of
Q@ Definition Initial Use

(X/0") e « the annual average relative concentration .22
for location of controlling (critical)
receptor for inhalatinn and all tritium
pathways for a mixed-mode release
type (s/m’).

A, « the decay constant for the ith 2.2.2.2
radionuclide (s').

A = the decay constant for removal of activity e 2. 2.2
on leaf and plant surfaces by
~seathering (s').

- « the vertical standard deviation of the 2.3,
plume corcentration distribution
considering the initial dispersion
within the building wake (m).

a,, = the vertical standard deviation of the 2.3.1.1]
plume (m), for a given distance under
the stability categury x, indicated by
Al/A2 from figure 2.3-1.

Al /a2 = the vertical temperature gradient used to 2.3.1.1
determine the atmospheric stability
category (°C/100 m or ©F/10C ft).

X, = the concentration of radionuclide i for 2.1.1

the particular vent release pathway
under consideration (uCi/ml

VEGP ODCM, REV 6 9/30/88 2.4-10
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2.5 LIMITS OF QPERATION

2.5.1 Gaseous Effivents Dose Rate

The dose rate due to radicactive materials released in gaseous effluents, from
the site to areas at and beyond the site boundary (see figures 3.0-1 and 3.0-
2) shall be limited to less than or equal to 500 mrems/yr to the whole body
for noble gases and less than or equal to 3000 mrems/yr to the skin for noble
gases. The dose rate shall also be limited to 1500 mrems/yr to any organ for
lodine-131, for lodine-133. for tritium, and for al)l radionuclides in
particulate form with half-lives greater than 8 days. This limit applies at
all times for all modes of operation.

2.5.1.1 Exceeding Gaseous Effluent Dose Rate Limits

If the dose rates exceed the above limits, immediately restore the release
rate to within the above limits. These limits do not affect mode changes.

2.5.1.2 Sampling and Analysis of Gaseous Effluents

The dose rate due to lodine-131, lodine-133, tritium, noble gases, and aii
radionuciides in particulate form with half-lives greater than & days in
gaseous effluents shall be determined to be within the above limits by
obtaining representative samples and performing analyses in accordance with
the following sampling and analysi. program.

2.5.1.2.1 Waste Gas Decay Tank Releases

For waste gas decay tanks, each tank must be sampled prior to its release and
analyzed for noble gas principal gamma emitters to a LLD of 1.00F-4 uCi/m).
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2.5.1.2.2 Containment Purae (Venting)

For containment purges (14 in. mini or 24 in. maxi) the containment a‘mosphere
must be sampled prior to each purge and analyzed for noble gas principal garma
emitters to a LLD of 1.00E-4 pCi/ml, In addition, a monthly tritium from a
containment purge must be sampled and analyzed to an LLD of 1.00E-G wCi/ml.

If a purge is in progress and a shutdown, startup, or a thermal power change
exceeding 15 percent of rated thermal power within a one-hour period occurs,
then a grab sample of the containment atmosphere must be taken and analyzed
for noble gas principal gamma emitters to an LLD of 1.00E-4 uCi/ml. However,
this requirement does not apply 1f (1) analysis shows that the dose equivalent
I-131 corcentration in tne primary coolant has not increased more than a
factor of 3 and (2) the noble gas monitor shows that effluent activity has not
increased more than a factor of 3.

2.5.1.2.3 Plant Vent Continuous Release

roir the plant vent a grab sample must be taken monthly and analyzed monthly
for (1) noble gas principal gamma emitters to an LLD of 1.00E-4 uCi/ml and (2)
tritium to an LLD of 1.00€-6 pCi/ml. Tritium samples are also required at
least once per 24 hours for the Unit 1 plant vent, when the refueling canal is
flooded. This does not apply to the Unit 2 plant vent, because the refueling
floor ventilation exits the Unit ! plant vent only. Also for Unit 1 plant
vent only, tritium samples are required at least once per 7 days whenever
spent fuel is in the spent fuel pool.

'f a shutdown, startup, or a thermal power change exceeding 15 percent of
rated thermal power within a 1-hour period occurs, then a grab sample of the
plant vent for the affected unit must be taken and analyzed for noble gas
principal gamma emitters to an LLD of 1.006-4 yCi/m] and for tritium to an LLD
of 1.00E-6 pCi/ml. However, this requirement does not apply if (1) analysis
shows that the dose equivalent 1-131 concentration in the primary coolant has
not increased more than a factor of 3 and (2) the plant vent noble gas monitor
shows that effluent activity has not increased more than a factor of 3.
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in addition to the monthly sampling, a continuous composite charcoal sample
must be taken and analyzed weekly for 1-131 to an LLD of 1.00F-12 aCi/m). A
continuous composite particulate sample must be taken and analyzed (1) weekly
for principal gamma emitters to an LLD of 1.00E-11 wCi/ml, (2) monthly for
gross alpha contamination to an LLD of 1,00E-11 wCi/ml, and (3) quarterly for
Sr-89 and R-90 to an LLD of 1.00E-11 wCi/ml,

For both the charcoal and the particulate composite, the ratio of the sample
flowrate to the sampled stream flowrate shall be known for the time period
covered by each dose or dose rate calculation made in accordance with
subsections 2.5.1, 2.5.2, and 2.5.3 of this ODCM. In addition, ihe charcoal
and particuiate samples shall be changed at least once per 7 days, and
analyses shall be completed within 48 hours after removal from sampler.
Sampling shall alsc be performed at least once per 24 hours for at least 7
days following each shutdown, startup, or thermal power change exceeding 1§
percent of rated thermal power within a l-hour period, and analyses shall be
completed within 48 hours of changing. When samples collected for 24 hours
are analyzed, the correspending LLDs may be increased by a factor of 10. The
requirement does not apply if (1) analysis shows that the dose equivalent [-
131 concentration in the reactor coolant has not increased more than a factor
of 3 and (2) the plant vent noble gas monitor shows that effluent activity has
not increa.ed muore than a factor of 3

2.5.1.2.4 Turbine Building Vent Exhaust

The turbine building vent is the release point for the condenser air ejector
and steam packing exhaust. A1l sampling and analyses may be omitted for this
vent, provided the absence of a primary to secondary leak has been
demonstrated, that is, the gamma activity in the secondary water does not
exceed background by more than 20 percent.

If required, a grab sample must be taken monthly and analyzed monthly for (1)

noble gas principal gamma emitters to an LLD of 1.00f-4 uCi/m) and (2) tritium
to an LLD of 1.00E-6 wCi/ml,
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In addition to the monthly sampling, a continuous composite charcoal sample
must be taken and analyzed weekly for !1-13] to an LLD of 1.00E-12 wCi/ml. A
continuous composite particulate sample must be taken and analyzed (1) weekly
for principal gamma emitters to an LLD of 1.00E-11 pCi/ml, (2) monthly for
gross alpha contamination to an LLD of 1.00E-11 pCi/ml, and (?) quarterly for
Sr-89 and Sr-%0 to an LLD of 1.00E-1] wCi/ml.

For both the charcoal and the particulate composite, the ratio of the sample
flowrate to the sampled stream flowrate shall be known for the time period
covered by each dose or dose rate calculation made ia accordance with
subsections 2.5.1, 2.5.2, and 2.5.3 of this ODCM. In addition, the charcoal
and particulate samples shal)l be changed at least once per 7 days, and
analyses shall be completed within 48 hours after changing. Sampling shall
also be performed at least once per ¢4 hours for at least 7 days following
each shutdown, startup, or thermal power change exceeding 15 percent of rated
thermal power within a 1-hour period and analyses shall be completed within 48
hours of changing. When samples collected for 24 hours are aralyzed, the
corresponding LLD's may be increased by a factor of 10, This requirement does
not apply if (1) analysis shows that the dose equivalent [-131 concentration
in the reactor coolant has not increased more than a factor of 3 and (2) the
turbine building vent noble gas monitor shows that effluent activity has not
increased more than a factor of 3.

2.5.1.2.5 Basis for the Gaseous Effluent Dose Rate

This specification is provided tv ensure that the dose at any time at and

beyond the site boundary from gaseous effluents from all units on the site

will be within the annual dose limits of 10 CFR 20 to unrestricted areas. The
annual dose limits are the doses associated with the concentrations of 10 CFR 20,
Appendix B, table II, column I. These limits provide reasonable assurance

that radicactive material discharged in gaseous effluents will not result in

the exposure of a member of the public in an unrestricted area, either within

or outside the site boundary, tc annual average concentrations exceeding the
Timits specified in Appendix B, table I', of 10 CFR 20 (10 CFR 20.106(b)).

For members of the public who may at times ve within the site boundary, the

VEGP ODCM, REV 8 Draft 2.5-4




occupancy of that member of the public will usually be sufficiently low to
compensate for any increase in the atmospheric diffusion factor above that for
the site boundary. Examples of calculations for such members of the public,
with the appropriate occupancy factors, shall be given in the ODCM. The
specified release rate 1imits restrict, at all times, the corresponding gamma
and beta dose rates above background to a member of the public at or beyond
the site boundary to less than or equal to 500 mrem/yr to the whole body or to
less than or equal to 3000 mrem/yr tc the skin, These release-rate limits
also restrict, at all times, the corresponding thyroid dose rate above
background to a child, via the inhalation pathway, to less than or equal to
1500 mrem/yr.

This specification applies to the reiease of radioactive materials in gaseous
effluents from all units at the site.

The required detection capabilities for radiocactive materials in gaseous waste
samples are tabulated in terms of the LLDs. Detailed discussion of the LLD
and other detection limits can be found in HASL Procedures Manual, HASL-300
(revised annualily), L. A., Currie, "Limits for Qualitative Detection and
Quantitative Determination - Application to Radio-chemistry,"Anal. Chem. 40,
586-93, 1968, and J. K. Hartwell, "Detection Limits for Radioanalytical
Counting Techniques," Atlantic Richfield Hanford Company Report ARH-SA-215,
June 1975,

2.5.2 le_Gas Air

The air dose due to noble gases re'eased in gaseous effluents, from each unit
to areas at ~nd beyond the site boundary (figures 3.0-1 and 3.0-2), shall be
limited, during any calendar quarter, to less than or equal to 5 mrad for
gamma radiation and to less than o~ equal to 10 mrad for beta radiation. In
addition, during any calendar year, it shal)l he liwited to less than or equal
to 10 mrad for gamma radiation and to less than or equal to 20 mrad for beta
radiation. This limit applies at ali times for all modes of operation.
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2.5.3.2 Cumulative Dose Calculation Requirements

To assure these limits are not exceeded, the cunulative dose contributions for
the current calendar quarter and current calendar year for 1-131, 1-133,
tritium, and radionuclides in particulate form witn half-Tives greater than 8
days shall be determined in accordance with the methodology and parameters in
subsection 2.2.2 at least once per 3] days.

2.5.3.3 Basis for Tritium, Radioiodine, and Particulate Organ Dose Limits

‘s specification 's provided to implement the requirements of sections 11.C,
ITI.A, and IV.A of Apyendix I, 10 CFR 50. The limiting conditions for
operation are the guidis set forth in section !1.C of Appendix 1. The actien
statements provide the required operating flexibility and at the same time
implement the guides set forth in section IV.A of Apnendix 1 to assure that
the releases of radioactive materials in gaseous effluents to unrestricted
areas will be kept “as Tow as is reasonably achievable." The ODCM
calculational methods specified in the surveillance requirements irslement the
requirements in section 111.A of Appendix | that conformance with the guides
of Appendix 1 be shown by calcu’ational procedures based on models and data,
such that the actual exposure of a member of the public through appropriate
pathways is unlikely to be substantially underestimated. The ODCM
calculational methodology and parameters for calculating the doses due to the
actual release rates of the subject materials are consistent with the
methodology provided in Regulatory Guide 1.109, "Calculation of Annua)l Doses
to Man from Routine Releases of Reactor Effluents for the Purpose of
Evaluating Compliance with 10 CFR 50, Appendix !," Revi<ion 1, October 1977
and Regulatory Guide i.111, "Methods for Estimating Atmospheric Transport and
Dispersion of Gaseous Effluerts in Routine Releases from Light-Water-Coo!ed
Peactors," Revision 1, July 1977. These equations also provide for
determining the actual doses based upon the historical average atmospheric
conditions. The release rate specifications for lodine-131 lodine-133,
trilium, and radionuclides in particulate form with half-lives greater than 8
days are dependent upon the existing radionuclide pathways to man in the areas
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at and beyond the site boundary. The pathways that were examined in the
development of the calculations were (1) individual inhalation of airborne
radionuclides, (2) deposition of radionuclides onto green leafy vegetation
with subsequent consumption by man, (3) deposition onto grassy areas where
milk animals and meat-produc .ng animals graze, with consumption of the milk
and meat by man, and (4) deposition on the ground with subsequent exposure of
man.

2.5.4 (aseous Radwaste Treatment System Operation

The ventilation exhaust treatment system and the gaseous waste processing
system shall be operable, and appropriate portions of these systems shal) oe
used to reduce releases of radisactivity when the projected doses in 3) days
due to gaseous effluent releases, from each unit to areas at and beyond the
site boundary (figures 3.0-1 and 3.0-2), would exceed 2.00t-1 mrad to air from
gamma radiation, 4.00E-]1 mrad to air from beta radiation, or 3.00f-]1 mrem to
any organ of a member of the public. This linit applies at all times for all
modes of operattpn.

2.5.4.1 Exceeding the Dose Limits for Operation of the Gaseous Waste
Processing System

If radioactive gaseous wast: is being discharged without treatment and is in
excess of the above iimits, prepare and submit to the NRC within 30 days,
pursuant to Technical Specification 6.8.2, a special report that includes the
foliowing information (1) identification of any inoperable equipment or
subsystems and the reason for the inoperability, (2) action(s) taken to
restore the inoperable equipment to operable status, and (3) summary
description of action(s) taken to prevent a recurrence. These limits do not
affect mode changes.
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. 2.5.4.2 Requirement for Projecting Doses Due to Gaseous Releases

To assure these limits are not exceeded, doses due to gaseous releases, from
each unit to areas at and beyond the site boundary, shall be projected at
least once per 31 days in accordance with the methodology an¢ parameters in
subsection 2.2.2, when gaseous radwaste treatment systems are not baing fully
utilized,

2.5.4.3 Basis for the Operability of thc Gaseous Waste Processing System

The operability of the gaseous waste processing system and the ventilation
exhaust treatment system ensures that the systems will be avai’able for use
whenever gaseous effluents req ire treatment prior to release to the
envivonment. The requirement that .he appropriate portions of these systems
be used, when spucified, provides reasonable assuranc: that the releases of

| radicactive materials in gasecus effluents will be kept “"as low as is

. reasonably achievable. " This specification implements the requirements of )0
| . CFR 50.36a, Gieneral Design Criterion 60, Appendix A, 10 CFR 50, and the design
objectives given in section I1.0, Appendix I, 10 CFR 50. The specified 1imits
governing the use of appropriate portions of the systems were specified as a
suitable fraction of the dose design objectives set Forth in sections I1.B and
11.C, Appendix I, 10 CFR 50, for gaseous effluents.

2.5.5 [Doze to the Public from the Uraniym Fuel Cycle

The annual (calendar year) dose or dose commitment to any member of the public
due to releases of radioactivity and to radiation from uranium fuel cycle
sources shall be limited to less than or equal to 25 mrem to the whole body or
ary organ, except the thyroid, which shall be limited to less than or equal to
75 mrem. This limit applies at all times for all modes of operation.
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2.5.5.1 Cumulative Dose Calculation Requirements

To assure these 1imits are not exceeded, cumulative dose contributions from
direct radiation from each unit (including outside storage tanks, etc.) shall
be determined in accordance with the methodology and parameters in section
4.0. This requirement is applicable only if the conditions in paragraph
2.5.5.2 are met,

2.5.5.2 Conditions Required for Cumulative Dose Calculations

If the calculated doses from the release of radicactive materials in Tiguid or
gaseous effluents exceeds twice the limits of subsections 1.5.2, 2.5.2, or
2.5.3, caiculations shall be made including direct radiation contributions
from the unit (including outside storage tanks etc.) to determine whether the
above Timits have been exceeded. 1f such is the case, prepare and submit to
the NRC within 30 days, pursuant to Technical Specification 6.8.2, a special
report that (1) defines the corrective action(s) to be taken to reduce
subsequent releases to prevent recurrence of exceeding the above Timits and
(2) includes the schedule for achieving conformance with the above limits.
This special report, as defined in 10 CFR 20.405(c), shall include an analysis
that estimates the radiation exposure (dose) to a member of the public {.,om
uranium fuel cycle sources, including all effluent pathways and direct
radiatien, for the calendar year that includes the release(s) covered by this
report. It shall also describe levels of radiation and concentrations of
radioactive material involves, and the cause of the exposure levels or
concentrations. If the estimated dose(s) exceeds the above limits and if the
release condition resulting in violation of 40 CFR 190 has not already been
corrected, the special report shall include a request for a variance in
accordance with the provisions of 40 CFR 190. Submittal of the report is
considered a timely request, and a variance is granted until staff action on
the request is complete. These )limits do not affect mode changes,
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2.5.5.3 Exceeding the Dose Limitations

This specification is provided to meet the dose limitations of 40 CFR 190 that
have been incorporated into 10 CFR 20 by 46 FR 18525. The specification
requires the preparation and submittal of a special report whenever the
calculated doses due to releases of radioactivity and to radiation from
vranium fuel cycle sources that directly support the production of electrical
power for public use exceed 25 mrem to the whole body or any organ, except the
thyroid, which shall be limited to less than or equal to 75 mrem. For sites
containing up to four reactors, it is highly unlikely that the resultant dose
to « member of the public will exceed the dose limits of 40 CFR 190 if the
individual reactors remain within twice the dos~ design objectives of Appendix
I and if direct radiation doses from the units including outside storage
tanks, etc. are kept =mall. The special report will describe a course of
action that should result in the limitation of the annual dose to a member of
the public to within the 40 CFR 190 )imits. For the purposes of the special
report, it may be assumed that the dose commitment to the member of the public
from other uranium fuel cycle sources is negiigible, with the exception that
dose contributions from other nuclear fuel cycle facilities at the same site
or within a radius of 8 km must be considered. If the dose to any member of
the public is estimated to exceed the requirements of 40 CFR 190, the special
report with a request for a variance (provided the release conditions
resulting in violation of 40 CFR 190 have not already been corrected), in
accordance with the provisions of 40 CFR 190.11 and 10 CFR 20.405¢c, is
considered to be a timely request and fulfills the requirements of 40 CFR 190
until NRC staff action is completed. The variance only relates to the limits
of 40 CFR 190 and does not apply in any way to the other requirements of dose
Timitation of 10 CFR 20, as addressed in subsections 1.5.1 and 2.5.1. An
individual is not considered a member of the public during any period in which
he/she is engaged in carrying out any operation that is part of the nuclear
fuel cycle.
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2.5.6 Gaseous Effluent Monitoring Instrumentation

The radioactive gaseous effluent monitoring instrumentation channels s,..ified
below shall be operable with their alarm/trip setpoints set to ensure that the
Timits of subsection 2.5.1 of this ODCM are not exceeded. This limit applies
at all times for all modes of operation,

2.5.6.1 WNonconservative Gaseous Effluent Monitor Setpoint and ACTIONS

If a radioactive gaseous ¢ffluent monitoring instrumentation channe)
alarm/trip setpoint is less conservative than required by the above
specification, imeediately suspend the release of radicactive gaseous
effluents monitored by the affected channel, or declare the channel
inoperable.

If less than the minimum number of radioactive gaseous effluent monitoring
instrumentation channels are operable, take the ACTION shown in table 2.5-1.
Restore the iroperable instrumentation to operable status within 30 days, or,
if unsuccessful, explain in the next Semiannuzl Radioactive Effluent Release
Report, pursuant to Technical Specification 6.8.1.4, why this inoperability
was not corrected in a timely manner. These limits do not affect mode
changes.

2.5.6.2 Gascous Effluent Monitor Operability

Each radioactive gaseous effluent monitoring instrumentation channe! shall be
demonstrated operable by performance of the channel check, source check,
channel calibration, and analog channe) operational test at the frequencies
shown in table 2.5-1. Specific instrument numbers are provided in parentheses
for information only. The numbers apply to each unit. These numbers will
help to identify associated channels or loops and are not intended to limit
the requirements to the specific instruments associated with the number.
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TABLE 2.5-1 (SHEET 1 GF 4)

GASEQUS EFFLUENT MOKITORING INSTRUMENTATION

Minimum
Channels Channel Source

Channel

Operable ACTION _Check Check Calibration

Gas waste processing system

a)

b)

Noble gas activity 1 45 P p
monitor - providing

alarm and auiomatic

termination of release

{ARE-0C14) (common;

Effluent system tiowrate 1 45 p NA
measuring Device

{AFT-00i4) (common)

Turbine building vent

a) Noble gas activity 1 47 D M
monitor (RE-12839C)

b) 'odine and particuiate 3 51 ¥(6) NA
samplers (RE-12839A4B)

c) Flowrste monitor i 45 D NA
(FT-12839 or FIS-12862)+**

d) Sampley flewrate monitor i 46 D NA
(FI-13211)

Plant vent

a) Noble gas activity monitor 1| 47,48 D M
(RE-12442C or RE-12444C)

b) lodine sampler/monitor 1 51 Wig) NA
(RE-124428 or RE-12444B)

c) Particulate sampler/monitor 1 51 D NA
(RE-12442A or RE-124447)

d) Flowrate monitor (F7-12442 1 46 D NA
cr 12835)

e) Sampler flowrate monitor ! 46 D NA

(F1-12442 or F1-12444)

R(3*

R(3)
BA/R
NA/R

Analog Channel
Operational Test

Q1)

Uz

Modes

Pequired

at
a.
at
at

at

all
ali
all
alil
all

times
times
times
times

times

-







TABLE 2.5-1 (SHEET 3 OF 4)

ACTION STATEMENTS

ACTION 4]-44 (Not Used)

ACTION 45 - With the number of channels operable less than required by the
minimum channels operable requirement, the contents of the
tank(s) may be released to the environment provided that prior
to initiating the release

a. at least two indepenc ant .amples of the tank's contents are
analyzed

b. at least two technically qualified members of the facility
staff independently verify the release rate calculations
and discharge valve lineup.

. Otherwise, suspend release of radiocactive effluents via this
pathway.
ACTION 46 - With the number of channels operable less than required by the

minimum channels operable requirement, effluent releases via
this pathway may continue provided the flowrate is estimated at
least once per 4 hours.

ACTION 47

With the number of channels operable less than required by the
minimum channels operable requirement, effluent releases via
this pathway may continue provided grab samples are taken at
least once per 12 hours and these samples are analyzed for
radioactivity within 24 hours.

1

| ACTION 48 With the number of channels operable less than regquired by the
minimum channels operable requirement, 'mmediately suspend

containment purging of radioactive effluents via this pathway .

| . ACTION 49

VEGP ODCM REV 8 Draft 2.5-16
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TABLE 2.5-1 'SHEET 4 OF 4)
ACTION 5C - Not Used.
ACTION 51 - With the number of channels operuble less than requived by the
minimum channels operable requirement, effluent releases via

the affected pathway may continue provided sanples are
continuously collected with auxiliary sampling equipment.

*During radioactive releases via this pathway.
**During emergency filtration.

VEGP ODCA REV 8 Draft 2.5-17




the fraction of
the cow is on pasture (dimensionless).

the fraction of the year that the cow is on pasture
(dimensioniess).

the cow feed that is pasture grass while

For tritium in mily, the grass-cow-milk pathway factor is a special case

due to the fact thut the concentration of tritium in milk is based on

airborne concentration rather tian deposition:

Raipj KK “FmOFUap(DFLij)a(O.75(0.S/H)) (27)
(mrem/year /pCi/n)
where:
K’* = a constant of unit conversion, 10’ gn/kg.
| H « the absolute humidity of the atmosphere, in gm/m’.
‘ 0.75 « tiue fraction of total feed that is water.
\ 0.5 = the ratio of the specific activity of the feed grass water

to the atmospheric water.

Other parametevs and values as previously defined.

| Grass-Goat-Milk Pathway tactor
Qe (U, (. (1-f rs)e“i‘hm
Ro.oo o= K= (r)(OFL (), 788 4 b
aip) A. + A.'m ijla ¥ Y
i w P s
(m'mrem/year/uCi/s)
where:
K’ = a constant of unit conversion, 10° pli/uCi.
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the goat's consumption rate, in kg,day (wet weight).

the receptor's milk consumption rate for age group a, in
l1iters/year from table 2.2-10.

the aoricultural productivity by unit area of pasture feed
grass, in kg/m’,

the agricultural productivity by unit area of stored reed,
in kg/m",

the stable element transfer coefficients, in days/liter.
(See table 2.2-11.)

the fr.“tion of deposited activity retained on feed grass
(1.0 for radioiodines; 0.2 for particulates).

the organ ingestion dose factor for the ith
radionuclide for the receptor in age group a, in mrem/pCi
from tables 2.2-5 through 2.2-8.

the decay constant for the ith radionuclide, in s’

the decay constant for removal of activity on leaf and
piant surfaces by weathering, 5.73 x 107 s' (corresponding

to a l4-day half-life).

the transport time from pasture to goat, to milk, to
receptor, in s (1.73 x 10%).

the transport time from pasture, to harvest, to goat, to
nilk, to receptor, in s (7.78 x 10%).

the fraction of the year tha*t the goat is on pasture
(dimensionless).

1/30/87 c.n-13




= the fraction of the goat feed that is pasture grass while
the goat is on pasture (dimensionless).

For tritium in milk, the grass-goat-milk pathway factor is a special case
due to the fact that the concentration of tritium in milk is based on
airborne concentration rather than desposition:

Ryipg = K'K'"FuQgUy,(OFL, 1) (0.75(0.5/H)) (29)

(mrem/year/uCi/m")

where.
g = a constant of unit conversion, 10’ gm/kg.
H « the absolute hunidity of the atmosphere, in gm/m’.
| 0.75 = the fraction of total feed that is water.
‘ . 0.5 = the ratio of the specific activity of the feed grass water

| to the atmospheric water.

Other parameters and values are given above.

At
Qe (U, ) ff (1-f fyeithm
R, (= K'=—88 F (r)(DFL, ), ~Bd 4 —BS5 eAity  (30)
aipj A1+ A f ij’a Y Y
w p $
| (m*mrem/year/uCi/s)
|
f where:
; K’ = a constant of unit conversion, 10° pCi/wCi.
. Q, = the cow's consumption rate, in kg/day (wet weight).
VEGP ODCM, REV B8 Draft 2.2-14
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(DFL,,),

the receptor’s meat consumption rate for age group a, in
kg/year from table 2.2-10.

the agricultural productivity by unit area of pasture feed
grass, in kg/m‘.

the agricultural productivity by unit area of stored feed,
in kg/m°.

the stable element transfer coefficients, in days/kg. (See
table 2.2-11.)

the fraction of deposited activitv retained on feed grass
(1.0 for radioiodines; 0.2 far particulates).

tre organ ingestion dose factor for the ith
radionuciide for the receptor in age group a, in mrem/sCi
from tables 2.2-5 through 2.2-8.

the decay constant for the ith radionuclide, in s,
the decay constant for removal of activity on leaf and
plant surfaces by weathering, 5.73 x 10" s' (corresponding

to a l4-day half-life),

the transport time from pasture to cow, to meat, to
receptor, in s {1.73 x 10%).

the transport time from pasture, to harvest, to cow, to
meat, to receptor, in s (7.78 x 10%).

the fraction of the year that the cow is on pasture
(dimensionless).

the fraction of the cow feed that is pasture grass while
the cow 15 on pasture (dimensionless),
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For tritium in meat, the grass-cow-meat pathway factor 15 a special cese
. due to the fact that the concentration of tritium in meat is based on
airborne concentration rather than deposition:
Rews = KK"FQU,,(DFL,,),(0.75(0.5/H)) (31)
(mrem/year/uCi/m’)
where:

K" « a constant of unit conversion, 10" gm/kg.

H = the absolute humidity of the atmosphere, in gm/m’.

0.75% the fraction of total feed that is water.
0.5 = the ratio of the specific activity of the feed grass water

. to the atmospheric water.

Other parameters and values are given above.

2.2.2.3 Dose Calculations to Support Other Technical Specifications

In the event radiological impact assessment becomes necessary to support
Technical Specification 6.6.1, which pertains to reportable events, dose
calculations may be performed using the equations in subsection 2.2.2.2 with
the substitution of average meteorological (dispersion and deposition)
parameters for the period covered by the report, and the appropriate »=*hway
d- -« factors (R,,,,) for the receptor of interest.

For the purpose of supporting subsection 3.1.2, which pertains to the Annual
Land Use Survey, it may become necessary (o perform dose calculations In
addition to those required by subsection 2.5.3. In the event that the Land
Use Survey reveals that exposure pathways have changed at previously

. idenrtified locations, or if new locationz are identified, it may become

VEGP ODCM, REV 8 Draft 2.2-16



necessary to perform dose calculations at two or more locations to either

. confirm the previously identified controlling receptor or identify the new
receptor which should be designated as the controlling receptor. The
necessary dose calculations may be performed using the equations presented in
paragraph 2.2.2.2, substituting the appropriate pathway dose factors (R,,,)
and the appropriate mcteorclogical (dispersion and depesition) parameters for
the receptor(s) and location(s) of interest. Annual average meteorological
paramalers may be used for these calculations.

VEGP OQCM. pEV 8 D"'&f? 2.2‘17 Fomp\vogt e \DDCHIA




AR

TASLE 2.2-]

; Na-24

p-32
Cr-5)
Mn-54

i Mn-56
L fe-55%
Fe-59

: Co-58
f Co-60
Ni-63

Ni-6%
E Cu-64
' In-65

In-69
Br-83
Br-84

Br-85%
Rb-B€
Rb-88

Rb-89
Sr-89
Sr-90

Sr-9]
Sr-92
Y-90

Y-S1M
Y-91
y-92

~pone__

No Data
1.89E-05
7.54¢-06

1.45E-03
No Data
No Data

No Data
1.41€-05
9.69F-06

No Data
No Data
2.42E-04

1.71€E-09
No Data
1.36£-05

3.85E-1)
No Data
No Data

No Data
No Data
No Data

No Data
2.84E-04
.92E-02

2
6.83E-08
7.50E-09
2.35E-06
2,91E-10
N
1

.20E-04
A7E-08

Adver

4.62£-07
3.79E-06
7.54E-06

8.03t-0%
No Data
1.81E-05

1.10E-09
8.39€-06
1.68E-05

8.71£-07
5.73E-06
1.46E-05

.03E-10
.34E-09
ATE-05

o S

91E-11
No Data
No Data

no Data
1.36E-04
3.98E-07

2.29€-07
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

* Reference 3, Table E-~10.
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,92E-07
J19E-06
54E-06

e T

.53E-05
.39E-08
.S6E-06

. 5BE-10
.38E-06
J7E-06

LI Oh

O PO e

.30E-06
A1E-06
29E-06

J9E-11
S53E-10
22E-05

J3E-12
JRE-07
.86L-07

46E-08
.30E-05
.05E-07

47E-07
.15E-06
.85E£-03

N N oKD o0 00

- Lat IR = L

— 0D

4709
J9E-10
.30E-08

.90E-12
12E-05
29E-10

LD e WO o roro

(SHEET 1 OF 3)
INHALATION DOSE FACTORS FOR INFANT*

(mrem per pci inhaled)

Thyroid

4.62E-07
3.79E-06
7.54E-06

No Data
4. 11E-08
No Data

No Data
No Data
ko Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

2.2-18

Kidney

4.62¢£-07
3.79E-06
7.54E-06

No Data
9.45E-068
3.56E-06

7.86E-10
No Cata
No Data

No Data
No Cata
No Data

No Data
2.84E-098
2.32E-05

2.87k-11
No Data
No Data

No Data
No Data

'No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

Lung.

4.62L-07
3.79E-06
7 54£-06

No Data
9.17E-06
7.14E-04

.95£-06
21E-08
. 25E-04

55(-04
22€-03
49E-04

-3 o

W

.8OE-06
.64E-06
.62E-04

1.05£-06
No Data
No Data

& o

No Data
No Data
No Data

No Data
1.45E-03
8.03E-

3.76E-05
1.70E-05
1.92€-04

1.99E- 06
1.75E-03
1.75€-05

Ll=LL1

62E-07
. 19E-06
.54E-06

-~ o

A5E-08
.55E-07
.047-06

A2E-05
82£-07
JTE-05

——g o U A3 e

.95E-06
. 2BL-05
T3E-06

. 58E-05
.07E-05
67E-05

— O 3

T E-24
T £-24

LT E-24
¢, 17E-06
2. 42E-07

4.87E-08
4.57E-05
9.36E£-05

5.24E-05
1.00E-04
7.43E-05

1.68E-06
5.02E-05
9.04£-05

3
1
3
9.44£-06
L
L






La-140
La 42
Ce 14]

Le-143
Ce-144
Pr-143

Pr-144
Nd- 147
W-187

+ =239

— g e

TABLE 2 2]

(SHEET 3 OF 3)

INHALATION DOSE FACTORS FOR INFANT®

Bone . Lier .

p—

A3E-07
2.69E-10
1.19E-08

38E-07
6504
T4 6

L -

A2E-1]
B1E-06
A4E-09

37008

~o O Y

. * Roterence 3, Table £-10.
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1 Body

68008
46L-1]
A2E-06

. 58E-08
(26E-04
99E-07

J2E-12
S7E-07
23E-09

34L-08

(mrem per pc’ inhaled)

[hyroid

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data

2.2-20

Kidney
No Data

No Data
3.75L-06

4 03E-08
3.841-04
1. 41E-06

4.80E-12
2.25E-06
No Data

4.730-08

hung

1.206-04
5.B7E-06
3.690-04

8.30£-05
C3L-03
09E-04

15E-06
30804
83L-0%

25E-05

B B - ~a

3

2RO W PR e i

—

6 06t-05
25005
54E-05

SEE-05
06E-04
EOL-056

06E-06
23E-0%
S4L-08

T8E- 95






TABLE 2 .2-2
INHALATION DOSE FACTORS FOR CilLD*

(mrem per pci inhaled)

(SHEET 2 OF 3)

Nuclide . Bone . . Liver 1 Rody Thyreid  Kidney

Y-93
1r-95
Ir-97

Nb- 95
Mo-99
Te-99M

Te<101
Ru-103
Ru-10%

Ru~106
Ag-110M
Te-125M

Te<127M
Te-127
Te<129M

Te-129
Te<131M
Te-131]

Te-132
[~130
1-13)

1-132
1-133
1-134

1-13§
Cs-134
(s-136

Cs-137
Cs-138
Ba-139

Ba-140
Ba-14]
Ba-142

5.04(-08
5.13E-05
5.07L-08

6.356-06
No Data
4.81E-13

2. 19E-14
7.55€-07
JA3E-10

4

3.6BE-05
4.56E-06
1.82E-06

6.72E-06
7.49E-10
5.19E-06

2.64E-11
3,63t-08
5.87E-12

.30E-07
21E-06
30F-05

5.72E-07
4 4BE-06
3.17e-07

.33E-06
T6E-04
T6E-05

LA5E-04
J1E-07
.98E-10

2
l
B
2.00E-0%
?

— T e

B Gttt

29E-11
35E-11

. * Reference

No Data
1.13E-08
7.34(-09

2. 48E-06
4 .66-08
9.41E-13

2.30E-14
No Data
No Dat

No Data
3.0BE-U6
6.29£-07

2.31E-06
2.1 "t-10
1.8, -06

A45E-12
,60E-08
28E~12

36E-08
43E-06
.30E-05

1.10E-06
5. 49E-06
5.84E-07

2.36E£-06
2.74E-04
4.62E-05

2.23E-04
2.27€-07
2.66E-13

15E-08
.95E-14
9.73E-15

— =~ N — 0

B e

3, Tanle £-9.
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38E-09
.00E-05
326-09

JJTE-06
1SE-08
56k~

91E-13
.90E-07

.50€-10

STE-06
ATE-06
ATE-07

16E-07
.65E-10
22E-07

A4E-12
37E-08
78E-12

J2E-08
. 28E-06
37E-06

O7E-07
ORF-06
.69¢-07

J2E-06

.07€-05
JJ4E-05

A47E-05
.50E-07
A5E-11]

A7E-06
J2E-12
S4E-13

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
5.20E-07

1.64E-06
5.30E-10
1.716-06

93E-11
64E-08
59E-12

.58E-08
.99E-04
39E-03

23E-05
04E-03
37E-0%

2.14E-04
No Data
No Data

St LY & o RO -

No Data
No Data
No Data

No Data
No Data
No Data

2.2-22

No Data
1.61E-08
}.05E-08

2.33E-06
1.06£-07
1.376-11

3.92£-13
1.90E-06
3.63E-10
4.9/L-08
5.74E-06
N

1.72E-05
1.91£-09
1.36E-05

6.241-1]
) .0BE-07
1.589E-1]

4.79€-07
6.61E-05
2.13E-056

69E-06
A3E-06
92E-07

l

9

8
3.62E-06
8.93E-08
2.58E-05
7.63E-05
1.68E-07
2.33E-13
5
2
7

T1E-09
S6E-14
BTE-15

~Lung.

010-06
.03E-04
06E-05

66E-04
6uE-05
S7E-07

. 58E-07
19E-04
.30£-06

87£-03
ABE-03
. 29E-04

4.00E-04
2.71E-06
4.76L-04

7.93£-07
5.56E-05
§.55£-07

1.02E-04
Ne Data
No Data

- B R w O

S FoN

No Data
No Data
No Data

No Data
3.276-05
3.936-06

2.81E-05
1.84E-08
1.56E-06

4.71E-04
7.89(-07
4. 44E-07

RICIeE

1.08E-04
1.65(-08
9.49E-05

1.00E-05
3.42E-05
1.30E-06

4.41E-09
1.21E-05
2.69E-05

1.16E£-04
2.71£-08
9.13E-06

1.93C-05
1.52£-06
4.91E-05

A B9F 06
8.32E-05
3.60E-07

3.72E-05
o 3’["06
. 687-07

8.65(-07
1.48E-06
2.58E-07

1.20L-06
1.04E-06
1.13E-06

9.78E-07
7.2%6-08
1.56E-05

2.75E-05
7.441-08
7.41E-10



TABLE 2.2-2
INHALATION DOSE FACTORS FOR CHILD*

Nue dde _ Bone . Liver 1 Body Ihyroid

La-140
la-142
Ce-14)

o143
(e-]144
Pr-143

Pr-144
Nd-147
W-187

Np-239

B o D

B PO e

1. 7407
3.

1.06E-05
.89L-08

B3E-03
99006

61E-11]
92t -06
A1E-09

.26E-07

50(-10

— Ly U Uy O

NN

.08E-08
A1E-10
.2BE-06

37E-08
JeE-04
.50E-06

99E-12
.36 -06
61E-09

.04E-09

. * Reference 3, Table (-9,

VEGP ODCM, REV 4 7/30/87

2.04(-08
B
7.83E-07

49E-11

7.77%-09

~N

h‘l—‘"

Jire-0%
ATE-07

49E-13
BAaL-07
ATE-09

.35€-09

No
No
No

Nt
No
No

No
No
No

No

2.2-23

Data
Data
Data

Data
Data
Data

Data
Data
Data

bData

(SHEET 3 OF 3)

(mrem per pci inhaled)

Kidney

No Data
No Data
2.31E-06

2.26L-08
3.17E-04
8.11£-07

2.64F (2
1.308-u6
No Data

¢.63E-08

dung.

4. 94105
2.35E-06
1.47¢8-04

A2E-05
23E-03
ATE-04

—_—

4.23(-07
8.87£-05
1. 11E-05

1.576-0%

Sl-LL)

JOE-05
L05L-06
H3E-05

A4E-05
L05E-04
63L-05

.32(-08
22E-05
A6E-05

13005



‘ TABLE 2.2-3 (SHEET 1 OF 3)

INHALATION DOSE FACTORS FOR TEENAGER*
(mrem per pci inhaled)

Nuclide _Bone = _Liver = _ [ Body IThyroid  Kidney _lung  _GI-LLI

H-3 No Data 1.59E-07 1.59E-07 1.59E-07 1.59E-07 1.59E-07 1.69E-07
C-14 3,256-06 6.09E-06 6.09-07 6.09(-07 6.09(-07 6.09(-07 6.09(-07
Na-24 1.720-0€ 1.726-06 1.72€-06 1.720-06 1.726-06 1.7:6-06 1.72€-06

P-32 2.36E-04 ] .37E-05 B.95(-06 No Data No Data No Data 1.16E-05
Cr-51] No Data No Data 1.69(-08 9.37€-09 3.B4E-09 2.62(-06 3,75(-07
Mn-54 No Data 6.39(-06 1.05£-06 No Data 1.59(-06 2.42(-04 8. 35(-06
Mn-56 No Data 2.12E-10 3.18E-1 Ne 2."4E-10 1.90F-06 7.18E-06
Fe-§5 4.18E-06 2.98E-06 6.93E-C Ko “xt. s 3 1.55(-08 7.99(-07
Fe-59 1.996-06 4.62E-06 1.79E-06 & "' % wiia  1.916-04 ? 23f-05
Co-58 No Data 2.59E-07 3.476-07 No Da'v Neo Data 1.68£-04 1.19E6-05
Co-60 No Data 1.89(-06 7.43E-06 No Data No Data 1.09E-03 3.24E-05
Ni-63 7.25€-05 5.43(-06 2.476-06 No Daty No Data 3.B4E-05 1.77E-0¢

Ni-65 2.73t-10 3.66E-11
Cu-64 No Data 2.54E-10
. In-65 4 .82E-06 1.67E-05

In-69 6.046-12 1.15E-1)
Br-83 No Data No Data

59F-11 Wo Data No Data 1.176-06 4. 59E-04
OCE-10 Nu Data 8.01E-10 1.39E-u6 7.68E-06
.B0E-06 No Date 1.08BE-05 1.55€-04 §6.B3E-06

,O07E~13 No Data 7.53E-12 1.98t-07 3.56E-08
.30E-08 No Data No Data No Data LT F-24
Br-84 No Data No Data A1E-08 No Data No Data No Data LT E-24

8
4
5
Br-85% No Data No Data 2.29E-09 No Data No Data No Data LT E-24
fb-86 No Data 2.38BE-05 ;.OSE-OS No Data No Data No Data 2,21E-06

?

1

8

~d

Rb-88 No Data 6.B2E-0B 3.40E-08 No Data No Data No Data 3.€5f-15

Rb-89 No Data 4. 40FE-08 2.91E-08 No Data No Data No Data 4.22(-i7
Sr-89 5.43E-05 No Data .S566-06 No Data No Data 3.02E-04 4.64(-0%
Sr-90 1.356-02 No Data ,356-04 No Dats No Data 2.06E-03 9.56F-0%

Sr-81 1.10E-08 No Data .39E-1C No Data No Data 7.53E-06 3.24(-05

4
Sr-92 1.19€-09 No Data 5.08E-1) No Data No Data 3.43E-06 1.49(-05
Y-90 3.73E-C7 No Data 1.00E-08 No Data No Data 3.66(-05 6.99(-05
Y-91M §.63E-11 No Data 1.77€E-12 No Data No Data 4.00£-07 3.77€6-09
Y-9] 8.26E-05 No Data 2.21E-06 No Data No Data 3.67E-04 5.11E-08
Y-92 1.B4E-09 No Data 5.36E-11 No Data No Data 3.35(-06 2.06E-05

. * Reference 3, Table E-8.

VEGP ODCM, REV 4 7/30/87 2.2-24




TABLE 2.2-3
INHALATION DOSE FACTORS FOR TEENAGER*

(SHEET 2 OF 3)

(mrem per pci inhaled)

Nuclide _Pone  _Liver = I Body 1lhyreid  Kidney

Y-93
Ir-0%
Ir-97

Nb-9%
Mo-99
Tc-99M

Te-101
Ru~103
Ru-10%

Ru-106
Ag-110M
Te-125M

Te-127TM
Te-127
Te-129M

Te-129
Te-131M
Te-131

Te-132
1-130
1-131

1-132
1-133
1-134

1-135
Cs-134
Cs-136

Cs-137
(s-138
Ba-139

Ha- 140
Ba-14)
Ba-142

1.69€-08
1.82E-05
1.72E-08

2.32E-06
No Data
1.73E-13

7.40E-15
2.63E-07
1. 40E-10

23E-05
T3E-06
JJ0E-07

l
1
6
2.25E-06
2.51E-10
1.74E-06

8.37€-12
1.23€6-08
1.97E-12

4.50E-08
7.80E-07
4.43E-06

1.99€-07
52E~06
A1E-07

.62E-07
.28E-05
44E-06

. 38E-05
.B2E-08
67E-10

.BAE-06
.T78E~11
62E-12

B

—un oo

e

* Reference

No Data
§.73E-06
3.40E-09

1.29E-06
2.11E-08
4.83E-13

}.05€6-14
No Data
No Data

No Data
1.641-06
2.80E-07

.02E-06
14E-10
23E-07

L22E-12
S1E-09
04E-12

63E-08
24E-06
J14E-06

ATE-07
56006
.90E-07

18E-06
A41E-04
A2E-05

1.06E-04
1.07€-07
1.18E-13

8.38E-09
1.32E-14
4.63E-15

L Bt R oo W e 00 =

B e

3, Table £-8.

VEGF ODCM, REV 4 7/30/87

4

3.

J65E-10
94£-06

1,57E-09

oG

BFY e —

w oo h o SN 00 O =

— B e -

o w

N

.08¢-07
03E-09
.24E-12

.03E-13
ARE-07
A2E-11

55E-06
9907
.34€-08

J3E-07
S2E-11
B1E-07

20E-12
03E-09
30E-13

J4E-08
.96E£-07
. 30E-06

97E-07
. 18E-07
05E-07

.36E-07
.B6E-05
T1E-05

.89E-05
.58E-08
87E-12

.40E-07
93E-13
84E-13

No Data
No Data
No Data

Ne Data
No Data
No Data

No Data
No Data
No Data

Ne Data
No Data
1.75€-07

4BE-07
JTE-10
JJ2E-07

ABE-12
L06£-09
55E-12

07¢-08
.86E-04
.83E-03

.89E-05
.65E-04
. 94E-06

7.76E-05
No Data
No Data

No Data
No Data
No Data

— — a2 — O o N

B e

No Data
No Data
No Data

2.2-25

No Data
8.42(-06
5.156-09

1.25E-06
5.14F-08
7.20E-12

90E-13
29€-07
J6E-10

.38E-00
A3E-06
o Data

ATE-06
10E-10
.49E-06

32E-1)
A49E-08
J2E-12

A4E-07
A4L-06
.05E-05

650-07
49E-06
. 58E-07

.86E-06
.69E-05
.38E-05

.BOE-05
. 2BE-08
J1E-13

.85E-09
23014
L92E-15

—

— T ~ o we o = W re

& B

—

W e N — 00 W

Aung.

04E-05
36E-04
62E-05

39E-05
L92E-05
A4E-07

.34t -08
19E-05
2TE-06

01E-03
44E-04
.J0E-05

07€-04
.40E-06
A47E-04

J2E-07
97E-05
.92€-07

5.61E-08
No Data
No Data

No Data
No Data
No Data

bl

— — D

~eno S B = PO oo re Lat L <

No Data
1.83E-05
2.220-06

1.51E-05
9.84E-09
8.08E-07

2.54E-04
4.11E-07
2.39€-07

RO

7.24E-05
i .B6E-05
7.88E-05

21E-05
.36E-05
.66E-07

1.09E-16
.36£-05
13E-08

20E-04
41E-05
.3BE-06

99(-05
O1E-05
.06E-05

O2E-07
765-05
89E-09

J9E-05
14E-06
J1E-07

. 59E-07
29006
. 55E-09

69E-07
22E-06
36E-06

.06E-06
.38E-11
06E-07

86E-05
336-14
99£-20

- — Ll e

D e

— -~ U e —

—— O D e 00 s N

o0 o0 W e



TABLE 2.2-3

(SHEET 3 OF 3)

INHALATION DOSE FACTORS FOR TEENAGLR*
(mrem per pci inhaled)

Nuclide . _Bone  _Liver = 1 Body Thyroid

La-140
La-142
“e-14)

Ce-143
Ce-144
Pr-143

Pr-144
Nd-147
W-187

Np-239

— G W e

— U

R

99E-08
20E-10
58£-06

32E-08
A1E-04
.67E-06

A7E-12
83E-07
50E-09

23E-08

¢.95E-08
5.31€-11
2.37E-06

2.428-08
2.53E-04
6.64E-07

2.70E-12
1.L/E-06
1.22E-09

3.99t-09

‘ * Reference 3, Table £-8,

VEGP ODCM, REV 4 7/30/87

oo ro 0 w2 P D g

~

.B2E-09
32E-1]
J1E-07

JOE-09
28E-05
.28E-08

J2E-13
41E-08
29E-10

L21E-09

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data

Kidney

No Data
No Data
1.11E-06

1.08E-08
1.51E-04
3.86E-07

1.266-12
6.28E-07
No Data

1.25E- 08

ung.

E:
2TE-06
67E-05

63E-06
67£-03
04E-05

A9E-07
65E-05
92E-06

A1E-06

|
!

O e —

o oy B

68E-05

Sl

09E-05
.S0E-06
58E-056

L19E-05
.08BE-04
6705

94E-14
,28L-08
21E-05

65E-05






Nuclide _ Bone

Y-93 1.1BE-08
1r-95 1.34E-05
1r-97 1.21€-08
Nb-95 1.76€-06
Mo-99 No Data

Te-99M 1.29€-13
Te~101 5.22(-15
Ru-103 1.91€-07
Ru-10% 9.886-1)
Ru-106 B.64E-06
Ag-110M  ]1.35E-06
Te-125M 4.27€-07
Te-127M  1.58(-06
Te-127 1.75€<10
Te-129M ) 22€-06
Te-129 6.226-12
Te<13IM  3.74(-09
Te-131 1.39€-12
Te-132 3.256-08
1-130 5.720-07
1-131 3.156-06
1132 1.45£-07
[-133 1.08E-06
1-134 8.05E-08
1-135 3.35€-07
Cs-134 4.66E-05
Cs-136 4 .BBE-06
Cs~137 5.98E-05
Cs-138 4.14£-08
Ba-139 1.176-10
Ba-140 4 .88E-06
Ba-14) 1,25€-11
Ba-142 3.29¢-12

TABLE 2.2-4

(SHEET 2 OF 3)

INHALATION DOSE FACTORS FOR ADULTS®*
(mrem per pci inhaled)

Jdver 1 Body Thyroid  Kidney  _lung  _GI-LLL

No Data
4.30E-06
2.456-09

9.77E-07
1.51€-08
3.64E-13

7.52E-15
No Data
No Data

No Data
1.25€-06
1.98£-07

7.21E-07
8.03E-1]
5.84E-07

99E-12
ASE-03
44E-13

2

]

7

2.69E-08
1.68E-06
4 47E-06
4.07E-07
l
2
8
1
1

85E-06
16£-07

J3E-07
.06E-04
.83E-05

7.76E-05
7.76E-08
8.32(-14
6

J3E-09
9.41E-15
3.38E-15

* Reference 3, Table E-7.

VEGP ODCM, REV 4 7/30/87

3.26£-10
2.91E-06
1.13E-09

5.26E-07
2.87E-09
4.63(-12

7.38E-14
8.23E-08
3.89E-11

09E-06
A3E-07
E4E-08

.96E£-07
87811
98E-07

i.u8k-12
3.63E-09
4.49(-13

2-02['08
6.60E-07
2.56E-06

1.45E-07
5.65(-07
7.69E€-08

3.21€-07
9.10£-05
1.38£-0%

5.35E-05
.05E-08
M2E-12

21E-07
.20E-13
O7E-13

O~

— ) —

N W w B

Ne Data
No Data
No Data

No Data
No Data
No Data

Na Data
No Dave
No Data

No Data
No Data
1.31£-07

J1E-07
32E-10
. 30E-07

87E-12
.88E-09
ATE-12

.37€-08
A2E-04
A9E-03

1.43E-05
2.69£-04
3.73E-06

5.60E-05
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

- R

B — N

2.2-28

No Data
17606
JJ1E-09

3
9.676-07
3
5

.64E-08
S2E-12

35613
29607
27610

67E-05
.46L-06
55£-06

J2E-06
376-10
STE-06

34E-11]
.B6E-08
AB6E-12

.82£-07
61E-06
.66E-06

48E-07
23E-06
. 44E-07

. 39E-06
58E-05
07E-05

.78E-05
.00E-08
78E-14

J09E-09
18E-15
.B6E-15

— TN e N et

oYt NS & oo

w e on PO

— ) e

~ 0o~ ~onre

06E-06
21E-04
B4E-06

6
4
9
6.31E£-05
1.14E-05
9.55E-08
4.99E-08
?

31E-05
37E-06

1.17€-03
5.79E-04
3.92E-05

1.20E-04
8.14E-07
1.45E-04

A42€-07
82" -05
JAE-07

3.600-05
No Data
No Data

s BN

No Data
No Data
No Data

No Data
1.226-05
1.50E-06

9.40E-06
6.07E-09
4.70E-07

1.59E-04
2.42E-07
1.49E-07

5.276-05
1.88E-05
6.54(-05

1.30E-05
3.10E-05
§.20E-07

36E-21
. 38E-05
02E-06

J1AE-04
. 78E-05
83E-06

B7E-05
A7E-06
. 79E-05

96E-08
95E-06
.30 09

6.37E-05
9.61E-07
7.85£-07

5.08E-08
1.11E-06
1.26E-10

.56E-07
.30E-06
.46E-06

05E-06
.33E-13
JA2E-07

J13E-05
ASE-17
96E-26

B NG 0 L O e

N O

et —

Tt N






TABLE 2.2-5 (SHEET ) OF 3)
INGESTION DOSE FACTORS FOR INFANT®*

(mrem per pci ingested)

Nuciide __Bone . Liver 1 Body lhyreid  Kidney

H-3
<14
Na-24

pP-32
Cr-5]
Mn-54

Mn-56
Fe-55
Fe-59

Co-58
Lo-60
Ni-63

Ni-65
Cu-64
In-65

In-69
Br-83
Br-84

Br-85
Rb-86
Rb-88

Rb-89
Sr-89
Sr-90

Sr-91
Sr-92
Y-90

Y-91M
Y-91
Y-92

No Data
2.376-05
1.01£-05

1.70£-03
No Data
No Data

No Data
1.39E-05
3.08E-05

No Data
No Data
6.346-04

4,70E-06
No Data
1.84E-05

9.33E-08
No Data
No Data

No Data
No Data
No Data

No Data
2.51£-03
1.85€-02

5.00E-05
1.92E-05
8.69E-08

8.10E-10
1.13E-06
7.65E-09

3.08E-07
5.06E-06
1.01E-05

1.00(-04
No Data
1.99£-08

8.18(-07
8.98E-06
5.38E-05

3.60E-06
1.0BE-05
3.92E-0%

5.320-07
6.09E-07
6.31£-05

1.680-07
No Data
No Data

No Data
1.70E-04
4.98E-07

2.86E-07
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

* Reference 3, Table £-14,

VEGP ODCM, REV 4 7/30/87

— Y L

B G - "o 00 »— o W "N "o N ~Ne oo N PO P — O

nN W L B B

.08E-07
06E-06
01E-05

59E-05
41E-08
51E-06

ALE-07
40E-06
J2E-05

.98E-06
.S5E-05
. 20E-05

42E-07
.82E-07
91E-058

25E-08
63E-07
B2E-07

.94E-08
.40E-05
J3E-07

97E-0"
20E-05
T1E-03

81E-06
13E-07
.33£-09

J6E-1]
.01E-08
JASE-10

3.08(-07
5.06E-06
1.01£-05

No Data
9.20£-09
No Data

No Data
No Data
No Data

No Data
No Data
No Dota

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

2.2-30

3.08E-07
£.06£-06
1.01£-05

No Data
2.01E-09
4. 411-06

7,036-07
No Data
No Data

No Data
No Data
No Data

No Data
1.03E-06
3.06E-05

6.98E-08
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No . .ta

No Data
No Data
No Data

Jung,  GL-LLL

3.086-07 3.08E-07
5.06(-06 5.06(-06
1.016-05 1.01E-08
No Data 2.30£-0%
1.796-08 4.11€-07
No Data 7.31E-06
No Data 7.43f-05
4 .39E-06 1.14E-06
1.59E-05 2.57E-05
No Data 8.971-06
No Data 2.57E-05%
No Data |.95(-06
No Data 4.05(-0%
No Data 1.256-0%
No Data 5.23(-05
No Data 1.37E-05
No Data LT £-24

No Data LT E-24

No Data LT E-24

No Data 4. 35(-06
No Data 4.85(-07
No Data 9.74f(-08
No Data 5.16E-05
No Data 2.31€-04
No Data 5.92E-05
No Data 2.07¢-Nn4
No Data 1.20E-04
No Data 2.70(-06
No Data 8.10£-05
No Data ).46E-04






Nuclide

Ba-140
Ba-14]
Ba-142

Le-140
La-142
Ce-14)

Ce 143
Ce- 144
Pr-143

Pr-144
Nd-147
w-187

Np-239

TABLE 2.2-5
INCESTION DOSE FACTORS FOR INFANT®

| . * Reference 3, Table £-14.

~hone . _Liver

1.716-04 1.716-07
4.250-07 2.91E-10
1. B4E-07 1.53E-10
2.116-08 B, 32(-09
1.10£-09 4.04£-10
7.876-08 4.80L-08
1.48E-08 9.82(-06
2.98E-06 1 22(-06
8.13(-08 3.04[-08
2.74E-10 1.06L-10
5.53E-08 5.68(-08
9.036-07 6.28(-07
1.116-08 9.93(-10

VEGP ODCM, REV 4 7/30/87

8.81E-06
1.34E-08
9.06E-09

2. 14E-09
9.676-11
5.65(-09

J2E-09
S7€-07
03E-09

.38E-1)
4BE-09
ATE-07

61E-10

B e

e O L e

L Body.  Thyroid

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Date
No Data

Ko Data
No Data
No Data

No Data

2.2-32

(SHEET 3 OF 3)

(mrem per nci ingested)

Kidney

4.06L-08
1.75£-10
8.81E-11

No Data
No Data
1.481-08

2.86E-09
4.93t-07
1.13E-08

3.84(-1)
2.19t-08
No Data

1.98(-09

Lung

1.05£-07
1.776-10
9.26E-11

No Date
Ko Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data

4
5
7

~ W B ™ LA~ ]

Ll

20E-05
19E-06
S9E-07

J7E-08
86E-05
4BE-05

J3E-05
J1E-04
29E-08

93E-06
.60E-05
.69E-05

.B7E-05



TABLE 2.2-6
INGESTION DOSE FACTORS FOR CHILD*

Nuclide _ Bone = _Liver

H-3
C-14
Na-24

p-32
Cr-51
Mn-54

Mn-56
Fe-55
Fe-59

Co-58
Co-60
Ni-63

Ni-65
Cu-64
In-65

In-69
Br-83
Br-84

Br-85%
Rb-86
Rb-88

Rb-&9
Sr-89
Sr-90

Sr-91
Sr-92
Y-90

Y-91M
Y-91
Y-92

No Data
1.21£-08
5.80E-06

B.25t-04
No Data
No Data

No Data
1. 15E-08
1.65E-08

No Data
No Data
5.38E-04

2.226-06
No Data
1.376-05

4.38E-08
No Data
No Data

No Data
No Data
No Data

No Data
1.32E-03
1.70E-02

2.40E-05
9.03E-06
11£-08

4.

3.82E-10
6.02£-07
3.60E-09

2.03(-07
2.42E-06
5.80E-06

3.86E-05
No Data
1.07€-05

34E-07
.10E-06
67E-05

.80E-06
29E-06
.BBE-05

.09E-07
45£-07
65608

.33E-08
No Data
No Data

No Data
6.70E-05
1.90€-07

1.17€-07
No Data
No Data

No Data
No Data
No Data

~N O W

o e N O Y

No Data
No Data
No Data

* Reference 3, Table £-13.

VEGP ODC4, REV & 7/30/87

— — Y D et — — Y — — ~ 00 W N N

— e D

B ) e

2.03£-07
2.42E-06
5. 90E-06

No Data
4.94(-09
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

e.2-33

(SHEET 1 OF 3)

(mrem per pci ingested)

2.03k-07
2.42E-06
5.80E-06

No Data
1.356-09
3.00E-06

4.0640-07
No Data
No Data

No Data
No Data
No Data

No Data
5.926-07
2.30E-0%

3.84€-08
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
N¢ Data
No Data

2.03t-07
2.426-06
5.80L-06

No Data
§.02(-09
No Data

No Data
3.456-06
7.74E-06

No Data
No Data
No Data

No Data
No Data
Ne Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

S Body  Thyreid  Kidney . lwng.  _GI-LL1

03E-07
A2E-06
.80F -06

. 18E-05
.90E-09
85E-06

S4E-08
89E-06
33E-05

51E-0€
E6E-05
.B83E-05

.22E-07
48E-07
2TE-05

.85£-09
J1E-07
. 98E-07

JAR2E-09
A2E-05
J328-07

.04E-07
JTE-08
.31E-03

06E-07
62E-07
.10E-09

39E-11
61E-08
03E-10

03t-07
A2E-06
.B0E-06

.28E-05
JRE-07
.98E-06

.B4E-05
130-06
JBE-05

.05£-05
93E-0%
.94E-06

56E-05
1SE-05
41E-06

. 99E-06
LT £-24
LT E-24

LT E-24
4.31E-06
9.32£-09

1.02E-09
5.11E-05
2.29(-04

5.30E-05
1.71€-04
1.17€-04

7.48E-07
8.02E-05
1.04E-04

— D NS - I [« 3 XY o he N

- O = PN



TABLE 2.2-6

(SHEET 2 OF 3)

INGESTION DOSE FACTORS FOR CHILD®
(mrem per pci ingested)

Nuclide _Bone  _iiver = 1 Body Thyroid

y-93
Ir-9%
ir-97

Nb-95
Mo-99
Te-99M

Te-101
Ru-103
Ru-10%

Ru-106
Ag-110M
Te-125M

Te<127M
Te~127
Te-129M

Te-129
Te-131M
Te-13]

Te-132
1-130
1-13]

1-132
1-133
1-134

1-135
Cs-134
Cs-136

Cs-137
Cs-138
Ba-139

Ba-140
Bi-14]
Ba-142

1.14E-08
1.16E-07
6.99(-09

2.256-08
No Data
9.23E-10

07€-09
31E-07
A5E-03

ATE-05
39E-07
14E-05

B9E-05
J1E-07
BTE-05

34E-07
.20E-06
.30E-08

O1E-05
.92E-06
J2E-05

.00E~07
9206
J9E-07

. 15E-06
. 34(-04
35E-05

2TE-04
.28E-07
J4E-07

.31E-05
00E-07
T4E-08

— T 0 3 = B — Y O ~d

& v o

Do B ro W N PO e

* Reference

No Data
2.55(-08
1.01E-09

8.76£-09
1.33E-0%
1.B1E-09

1.120-09
No Data
No Data

No Data
3.64E-07
3.00E-06

. 78E-06
2TE-D7
.36£-05

. J4E-08
.49E-06
53E-08

ATE-06
.90E-06
J3E-05

1.47€-06
7.32£-06
7.78E-07

A5E-06
84E-04
46E-0%

13E-04
JATE-07
L21E-10

.28E-08
J2E-10
29E-11]

—— g

B Ny PO

~ oW oW W

O = ~a

3, Table £-13.

VEGP ODCM, REV 4 7/30/87
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3
2
5
6.
3
3

A3E-10
27E-08
96E-10

26£-09
29k -06
.00E-08

42€-08
B81€-07
34E-08

A6E-N6
91E-07
52E-06

A3E-06
01E-07
56£-06

1BE-08
65E-06
ATE-08

40E-06
04E-06
.83E-06

J6E-07
JTE-D6
S8E-07

4906
JOE-05
. 18E-05

62€-05
O1E-07
.20E-08

85E-06
S1E-09
.BBE-09

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
3.20E-C6

91E-08
26E-07
S7E-05

. 56E-08
J2E-06
3508

— O

51E-06
S0E-04
J2E-03

82E-05
36£-03
J9E-05

2.79L-04
No Data
No Data

— O ;moOvon oo o

No Data
No Data
No Data

No Data
No Data
No Data

2.2-34

Kidney  _lung  _GI-LLL

No Data
31.655(-08
1.456-09

23E-09
. BAE-05
63E-C8

1.916-08
1 .84L-06
5.67E-07

1.58E-0%
6.78E-07
Ho Data

8.24E-05
1.34E-06
1.43E-04

92£-07
41E-05
S1E-07

15E-0%
82E-06
B4E-05

25E-06
22E-08
19E-06

83£-06
A9E-04
44E-05

02E-04
23E-07
93E-10

37E-08
69E-11
L09E-11]

~~

— D Lol e —— N 00 . L Rt R

O e

No Data
No Data
No Data

No Data
No Data
9.196-10

§5.926-10
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
4.27E-05
13606

5

3.67E-05
2.40E-08
1.30E-10

. 34E-08
58E-10
J0E-11

Rk

rarorN o0 - —0 B - 0D T = N i

el Y TN e

J0E-04
66E-05
53E-04

62E-05
JOE-05
.03E-06

56E-09
89L-056
21E-0%

B2E-04
.33E-05
J0E-0%

. 34E-05
84[-05
94E-05

34E-06
O1E-04
J6E-07

.50E-05
J16E-06
.54E-06

J3E-06
.95E-06
16£-07

.40E-06
ATE-06
R2TE-06

96E-06
A6E-07
.39E-05

21E-05
14E-07
14E-09



Bl 1= = == " Tar

TABLE 2.2-6
INGESTION DOSE FACTORS FOR CHILD*

Nuclide _ Bone = _Liver 1 Body Layroid

La-140
La-142
Ce-14)

Ce-143
Ce-]44
Pr-143

Pr-144
Nd-147
W-187

Np-239

1.016-08
5.24E-10
3.97¢-08

6.99(-09
2.08E-06
3.93E-08

1.29E-10
2.79E-08
4.296-07

5.25€-09

—_— w

L) NN e

53E-09
67E-10
. 98E-08

1906
52E-07
18E-08

99E-1]
.26L-08
54E-07

JTE-10

. * Reference 3, Table £-13.

VEGP ODCM, REV 4 7/30/87

— —

1.196-09
5.23L-1)
2.
5
l
]

94L-09

49810
A1E<07
.95£-09

A9E-12
.75£-09
J4E-07

65(-10

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data

2.2-3%

(SHEET 3 OF 3)

(mrem per pci ingested)

Kidney

No Data
No Data
8.68(-09

1.59E-09
3.61E-07
6.39E-09

2.11E-11
1.24(-08
No Data

1,09(-09

No Data 9.84(-05
No Data 3.31£-0%
No Data 2.47(-05%
No Data 5 .55(-05
No Data 1.70(-04
No Data 4.24f-05
No Data B.59t-08
No Data 3.58f-0%
No Data 3.576-05
No Data 2.79E-05



Nuclide _ Bone
H-3 No Data
C-14 4.06E-06
Na-24 2.30E-06
P-32 2.76E-04
Cr-51 No Data
Mn-54 No Data
Mn-56 No Data
Fe-5% 3.78E-06
Fe-59 $.87E-06
Co-58 No Data
Co-60 No Data
Ni-63 1.776-04
Ni-6% 7.49E-07
Cu-64 No Data
In-65 5.76E-06
In-69 ].47E-08
Br-83 Yo Data
Br-84 No Data
Br-85 No Data
Rb-86 No Data
Rb-88 No Data
Rb-89 No Data
Sr-89 4.40E-04
Sr-90 8.30E£-03
Sr-91 8.076-06
Sr-92 3.05E-06
Y-90 1.37E-08
Y-S1M 1.29€-10
Y-91 2.01E-07
Y-92 1.21E-09

TABLE 2.2-7
INGESTION DUSE FACTORS FOR TEENAGER®

Liver

1.06£-07
8.12£-07
2.30E-06

1.71E-08
No Data
5.90E-06

1.58E-07
2.68BE-06
1.37€-0%

J2E-07
B1E-06
. 25€-05

.57£-08
A5E-07
.00E-05

.BOE-08
No Data
No Data

No Data
2.98BE-05
8.52E-08

5.50(-08
No Data
No Data

— D W

~ BN - O

No Data
No Data
No Data

No Data
No Data
No Data

* Reference 3, iable £ 12.

VEGP ODCM, REV ¢ 7/30/87

(SHEET 1 OF 3)

1 Body Thyroid

1.06£-07
8.12£-0/
2.30E-06

L07E-05
.60E-09
ATE-06

.81£-08
25E-07
. 29E-06

24E-06
33E-06
.00E-06

.36£-08
A1E-08
. 33E-06

.96£-09
.74E-08
7.22E-08

.05E-09
A0E-05
.54E-08

LOE-08
. 26E-05
.05E-03

21E-07
.30E-07
.69E-10

.93E-12
39E-09
50E-11]

o

1.06£-07
8.12¢-07
2.30E-06

No Data
2.00L-09
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Dava

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

2.2-36

(mrem per pci ingested)

1.06E-07
8.12£-07
2.30E-06

No Data
7.89(-10
1.76E-06

2.00E-07
No Data
No Data

No Data
No Data
No Data

No Data
2.91£-07
1.28£-0%

1.83(-08
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

1.06E-07
8.12t-07
2.30E-06

No Data
5.14E-09
No Data

No Data
1.70E-06
4. 328-06

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

No Data
No Data
No Data

06E-07
A2E-07
. 30E-06

32£-05
.05E-07
21E-05

LO4E-08
A6E-06
2405

3405
66E-05
99E-06

19606
.92E-06
47E-06

5.16E-08
LT E-24
LT E-24

LT E-24
4.41E-06
7.30E-15

A3E-17
24E-05
33604

.66E-05
JTE-05
J3E-04

.09E-09
.24E-05
32E-05

— ) s — N N OO =

oo

—— oo

w oo






TABLE 2.2-7

(SHEET 3 OF 3)

INGESTION DOSE FACTORS FOR TEENAGER*
(mrem per pci ingested)

Nuclide _ Bone . Liver .1 Body Ihyroid

Ba-140
Ba-14]
Ba-142

La-140
La-142
Ce-14)

Ce-143
Ce-144
Pr-143

Pr-144
Nd-147
W-187

Np-239

2.
6.
2.

48E-09
J9E-10
33E-08

.35£-09
96£-07
31t-08

.30E-11
.38E-09
46E-07

. 76£-09

— O — —

——_

B4E-05
71£-08
99€-08

3.48E-08
5.01E-11
2.99E-11

J1E-09
95E-11
.a8E-09

1.71E-06
2.88E-07
5.23E-09
J6E-11
02(-08
A9E-07

1.66E-10

]
7
8

— — —

. * Reference 3, Table £-12.

VEGP ODCM, REV 4 7/30/87

]
¢
l

L

w0 &8 o N W

B3E-06
24E-09
B4E-09

55E-10
98L-11
.02£-09

91E-10
J4E-08
52E-10

A8E-12
A1E-10
A7E-08

22811

No
No
No

No
No
No

No
No
No

No
No
No

No

2.2-38

Data
Data
Data

Data
Data
Data

Data
Dala
Data

Data
Data
Data

Data

Kidney

J.18E-08
4.65E-11
2~53("ll

No Data
No Data
4.18E-,9

O7E-1C
JJ2E-07
04£-09

1.016-1]
5.98°-09
No Data

5.21E-10

Cad e ~ )

Aung.

2.34L-08
3.43E-11
1.99t-11

No Data
No Data
No Data

Ne Data
N ata
No Data

No Data
Ne Data
No Dita

No Data

B e U™ A W O

~N> B

Ll=lLL

.38E-05
A3L-13
18E-20

B20-06
A2[-06
5&E-0%

1405
75E-04
31005

JAE-14
GBE-05
22L-05

67E-08












RADIONUCLIDE

H-3
C-14
Na-24
P-32
Cr-51
Mn-54
Mn-56
Fe-55
Fe-59
Co-58
Co-60
Ni-63
Ni-65
Cu-64
In-65
In-69
Br-83
Br-84
Br-85%
. Rb-86
Rb-88
Rp-89
Sr-89
Sr-91
Sr-92
Y-90
Y-9IM
Yy-9]
Y-92
Y-93
Ve Qs
)
ND-95
Mo-99
Tc-99M
Te-101
Ru-103
Ru-10%
Ru-106
Ag-110M
le-125M

. * Reference 3, Table £-6.

VEGP ODCM, REV 4 7/30/87

TABLE 2.2-9 (SHEET 1 OF 2)

. EXTERNAL DOSE FACTORS FOR STANDING ON CONTAMINATED GROUND*
(mrem/h per pCi/m*)

TOTAL BOOY

Wit = B WN O~ NMUOTOTM N IWMN O N =L OO NO Dt O dO—mNaORN OO

o

0

S0L-08
0

.20E-10
.80E-09
.10E-08
0

.00E-09
.00E-09
. JOE-08
0

.70E-09
.50E-09
.00E-09
0

40E-11
.20E-08
0

.30E-10
.50£-09
.50E-08
.B60E-13
.1GE-08
.00L-09
e0E-12
.80E-09
.40E-1]
.60E-09
J0E-10
.00E-09
.50E-09
.10E-09
.90E-09
.60E-10
.70E-09
.60E-09
.50E£-09
.50E-09
.80E-08
.50E-11

2.2-42

o
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RADIONUCLIDE

Te<127M
Te-127
Te-129M
Te-129
Te<131M
Te-131
Te-132
1-130
1-131
1-132
1-i33
1-134
1-13%
Cs-134
Cs~136
Cs-137
Cs-138
Ea-139
Ba-140
Ba-14)
Ba-142
la-140
La-142
fe-14]1
Ce-143
Ce-144
rr-143
Pr-144
Nd-147
w-187
Np-239

. * Reference 3, Table £-6.

VEGP ODCM, REV 4

1/30/87

TABLE 2.2-9 (SHEET 2 OF 2)

‘ EXTERNAL DOSE FACTORS FOu: STANDING ON CONTAMINATED GROUND*
(mrem/h per pCi/m")

10TAL_BODY

Ou-—-NOWNm-—dh—N-NN'\:-O-—-'—--'@—-N‘——N@\;\D—-&—-

A0E-12
.00E-11
JOE-10
10E-10
.40E-09
.20£-09
.70L-08
.40E-08
.80L-09
. JOE-08
. 70E-09
.60E-08
.20E-08
.20E-08
.50E-08
.20€-09
.10E-08
.40E-09
.10E-09
,30E-09
.90-09
.50£-08
. S0E-08
.S50E-10
20E-09
.20E-10
e

Q0E-10
.COE-09
. 10E-09
.50E-10

2.2-43

A e N D PO TN e e D B DO PO DD B e b et e B D ) e NS PO AD 0D D e b

SKIN

30E-12
J0E-11]
00E-10
40E-10
.90E-09
.60E-06
.00E-09
.70E-08
.40E-09
.00E-08
.50€-09
.90E-08
.40E-08
.40E-08
.70E-08
.90E-09
40E-08
.JOE-09
.40E-09
.90E-09
.00E-09
.70E-08
.80E-08
.20E-10
. S0E-09
JOE-10

.30E-10
.20E-09
.60E-09
10E-09

s



1".’ TABLE 2.2-10

INDIVIDUAL USAGE FACTORS*

INEANT  CHILR ILENAGER  ADULT

Milk Corsumpticn Rate,
U, (1iters/year) 330 330 400 310

Meat Consumption Rate,
U,, (kg ar) 0 4] 65 110

Fresh Leafy Vegetation
Consumption Rale,
Uye (kg/year) 0 26 K] 64

Stored Vegetation
Consumption Rate,
U,, (kg/year) 0 520 630 520

Breathing Rate
(m'/year) 1400 3700 8000 8000

* Reference 3, lable E-5,

VEGP ODCM, REV &4 7/30/87 2.2-44




COABLE CLEMENT TRANSFER DATA*
(Milk-days/1iter; Mea’-days/kg)

'm « MILK
ELEMENT A L0H)
H 1.0£-02
C 1.20-02
Na 4.00-C2
p 2.56-02
Cr 2.2(-03
Mn 2.56-04
e ].2E-03
Co 1.CE-03
Ni 6.7£-03
Cu L AL-0%
In 3.9E-02
Rb 3.06-02
Sr 8,004
Y 1.0£-05
Ir 5.00-06
Nb 2.5€-03
o 7.56-03
T¢ 2.56-02
Ru 1.06-06
ih 1.0£~02
Ag 5.06-02
Te 1.0(-03
J 6.CE-03
Cs 1.26-02
Ba 4.0£-04
La 5.00-06
Ce 1.00-04
r 5.06-06
Nd 5.0E-06
W 5.00-04
Np 5.08-06

* References 3, Table E<1; Reference 3, Table £-2 for H, C, P, ¥e, Cu, Sr, I,
and Cs in goat's milk; the “emainder of elements in goat's milk are taken

TABLE 2.2-11

fm - MILK

~L80AT)

JE-0]
OE-01
0[-02
5E-01
2E-03
.5E-0¢
- 3E-04
0E-03
JE-03
3602
9E-02
0E-0¢
AE-02
.0f-05
.OE-06
. 5E-03
SE-02
5E-02
.0E-06
0E-02
.0E-02
0E-03
0L-02
0E-0]
OE-04
OE-06
OE-C4
.0E-06
0E-06
OE-04
0C-06

VAT U e O B L O v Y e e N0 G PO LY e e L Gl e Y e e NS N PO B e e

from Tabte E-]1 as presented for cow's milk,

VEGP ODCM, REV 4 7/30/87

2.2-45

F¢ = MEAT

e b

2E-02
JE-02
OE-02
6E-02
AE-03
OE-04
0E-02
3E-02
3E-02
L0E-03
0E-02
AE-02
OE-04
6E-03
ALE-02

ol vt L B et BN ) B S S e e B9 0 0D ™G S B O W LD 0D U e B 0D T B Gl L e

8E-01

.0E-03
0E-01]
.QE-01]
SE-03
JE-02
TE-02
9E-03
0E-03
2E-03
.0t-04
2£-03
TE-03
3E-03
JE-03
OF-04



TABLE 2.2-12

LONTROLLING RECEPTOR
(To support subsecvion 2,2.2.2)

The Tocation and exposure pathways associated with the controlling receptors
are determined during the Annual Land Use Census. Dispersion and deposition
values were calculated based on VEGP site meteorological data collected for

the period January 1, 1985, through December 31, 1987 (Reference 13).

Sector: WSW Distance: 1.2 miles Age Group: Child
3

——

Dispersion: (X7Q'), = 6,267 s/n° (K/4°) yp = 1.276-7 s/m

Deposition: (D/0')gp = 2.86-9 w0707 up = 9.96-10 m?

Exposure pathways: Inhalation and ground plane.

. * References 12 13, 15 and 16,
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Pacameter

Inhalation
(BR),
(DFA) .

Ground plane

SHF

(DFG),,

Garden Vegetation

Y

v

Uul
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TABLE 2.2-13

(SHEET 1 OF 4)

SITE-SPECIFIC (OR DLFAULT) VALUES TO
BE USED IN PATHWAY FACTOR CA' CULATIONS

Jescription = _

Breathing rate for age group

Inhalation dose factor for
age group

Shielding factor due to
structure

Ground plane dose factor

Garden vegetation areal
density

Leafy vegetation consumption
rate for age group

Stored vegetation consumption
rate for aye group '

Fraction of annual intake

of leafy vegetation grown
locally

Fraction of annual intake of
stored vegetation grown locally

Absolute humidity of the
atmosphere

2.2-47

{Supports subsections 2.2.2.2 and 2.2.2.3)

— Nalue

table 2.2-1%

tables 2.2-1,
2.2-4

0.7
(Reference 3,
table E-15)

table ? 7-9
(Same for all
age groups)

2.0 kg/m’
(Reference 3,
table £-1F)

table 2.2-10
table 2.2-10

1.0
(Reference 1,
page 36)

0.76
(Reference 1,
page 36)

8.0 gm/m’
(Reference 1,
page 34)



TABLE 2.2-13 (SHEET 2 OF 4)

SITE-SPECIFIC (O® DEFAULT) VALUES TO

BE USED IN PATHWAY FACTOR CALCULATIONS

Parameter —pgiiription ~Yalue
Grass-Cow-Meat
Q, feed consumption rate for cow 50 kg/day
(Reference 3,
table £-3)
v, Meat consumption rate for table 2,2-10
age group
(DFL),,, Ingestion dose factor for tables 2.2-5 -
age group 2.2-8
Y, Pasture grass areal density 0.7 kg/m’
(Reference 3,
table £-15)
Y, Stored feed areal density 2.0 kg/m2
(Reference 3,
table E-15)
i Fraction of year that cow 1.0
grazes on pasture (Reference 1,
page 33)
f, Fraction of total feed that 1.0
1s pasture grass while cow is (Reference 1,
on pasture page 33)
H Absolute humidity of the 8.0 gm/m’
atmosphere (Reference 1,
page 34)
Grass-Cow-Milk
Q, Feed consumption vate for 50 kg/day
COw (Reference 3,
table £-3)
U.. Milk consumption rate for table 2.2-10
age group
(DFL),,, Ingestion dose factor fou tables 2.2-5 -
age group 2.2-8

VEGP ODCM, REV 4 7/30/87 2.2-48
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TABLE 2.2-13 (SHEET 4 OF 4)

SITE-SPECIFI. (OR DEFAULT) VALUES T0
BE USED IN PATHWAY FACTOR CALCULATIONS

Description

Fraction of total feed that is
pasture grass while goat is on
pasture

Absolute humidity of the
atmosphere

7/30/87 2.2-50

——Nalue

1.0
(Reference 1,
page 33)

8.0 gm/m’
(Reference 1,
page 34)



TABLE 2.2-14

. POTENTIAL RECEPTOR LOCATIONS AND PATHWAYS

(To support subsection 2.2.2.3)

(This table has bes eleted.)

VEGP ODCM, REV B Draft
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TABLE 2.2-15

. DISPERSION AND DEPOSITION PARAMETERS
(To Support Subsection 2.2.2.3)

(This table has been deleted.)

VECP ODCM, REV 8 Draft s
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2.2.3 (ose Projections for Gaseous Effluents

2.2.3.1 Thirty-One-Day Dose Projections

In order to meet the requirements of Technical Specification 3.11.2.4, which

pertains to cperation of the Ventilation Exhaust Treatment System and the

Gaseous Waste Processing System, dose projections must be made at least once
per 31 days, during periods in which discharge of gaseous effluents containing

radioactive materials to unrestricted areas occurs or is expected.

Projected 31-day air doses and doses to individuals due to gaseous effluents
may be determined as follows:

Air Doses:

Individual:

where:

Dn\un

Dg-—nl:)

VEGP ODCM, REV 4

Dbeta(prj) ® Dngxg(g) x 31
t

D
gamma(prj) = -93m$‘151 x 31

D

Do(prj) . x 31

the cumulative air dose, due to beta emissions from
plus the release under consideration,
the cumulative air dose, due to gamma emissions from

noble gases, for the elapsed portion of the current guarter
plus the release under consideration.

7/30/87 2.¢-83

(32)

(33)

(34)

noble gases, for the elapsed portion of the current quarter



| = the cumulative organ dose to an individual due to 1-131,
[-133, tritium and particulates, for the elapsed portion of
the current quarter plus the release under consideration,

t = the number of days into the current quarter, including the
period of the release under consideration.

If operational activities planned during the ensuing 31-day period are
expected to result in gaseous releases which will contribute a dose in
addition to the dose due to routine gaseous effluents, this additional dose
contribution should be included in the projected dose as follows:

Air Doses:

D
o.otc(m-_!) - [b—.;‘i x 31] e D’.
D L R R
Du-nmn » [—'t_( X 31} «D,
D
0, ® P“t(-” X 31] «0,

Where D,, is the expected dose due to the particular planned activity.

2.2.3.2 Dose Projections for Snecific Releases

Dose projections may be performed for a particular release by performing &
pre-release dose calculation assuming that the planned release will proceed as
anticipated. For air dose projections due to noble gases, follow the
methodology presented in paragraph 2.2.2.1 using sample analyses results for
the particular release point and parametric values exp (ed to exist for the
release period. For individual organ dose projections, due to 1-131, 1-133,
tritium, and particulates, follow the methodology presented in paragraph
2.2.2.2 using sample analyses results for the particular release point and
parametric values expected to exist for the release period.
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@ 3.0 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Radiological environmental sampling and monitoring locations are described in
table 3.0-1 and shown on maps in figures 3.0-1, 3.0-2, 3.0-3, and 3.0-4 as
required by subsections 3.1.1 and 2.1.2.

VEGP ODCM, «EV 8 Draft 3.0-1



LOCATION
NUMBER

W00 MU S WA e

— s
—_—0 0O

VEGP ODCM, REV 8 Draft

TABLE 3.0-1 (SHEET 1 OF 3)
RADIOLOGICAL ENVIRONMENTAL SAMPLING LOCATIONS

DESCRIPTIVE
~LOCATION

Hancock Landing Road

River Bank

Discharge Area

River Bank

River Bank

River Bank

Plant Wilson

Simulator Building

River Road

River Road

Met Tower

River Road

River Road

River Road

River Road

River Road

Hancock Landing Road

Hancock Landing Road

Savannah River Plant
River Road

Savannah River Plant
D Area

Savannah River Plant
Road A.13

Savannah River Plant
Road A.13.1

Savannah River Plant
Road A.17

River Bank Downstream of
Buxton Landing

River Road

Chance Road

Chance Road and Highway 23

Highway 23, mile 15.5

Highway 23, mile 17

Claybon Road

Claxton-Lively Road

Nathaniel Howard Road

River Road at Allen’s
Church Fork

River Bank

Nearby Residence

Girard Elementary School

Girard

Waynesboro

Substation (Waynesboro)

3.0

2

DIRECTION

NNE
NE

NE

ENE
ESE
SSE
S5W
SSW
SW

WoW
WNW

NNW

NNE
NE
ENE

ESE
SSE
SSW
WSW
WNW

NW
NNW

SSE
SSE
WSW
WSW

DISTANCE
(miles)
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. TABLE 3.0-1 (SHEET 2 OF 3)
RADIOLOGICAL ENVIRONMENTAL SAMPLING LOCATIONS
LOCATION DESCRIPTIVE DIRECTION DISTANCE  SAMPLE
NUMBER LOCATION ————  dRMIAEY. STNEE.
43 Employees Recreation Area SW 2.2 D
B0 Augusta Water
reatment Plant NNW 24.5 W'
81 Savannah River (RM 153.1) N 2.2 el
82 Savannah River (RM 151.2) NNE 0.8 R
a3 Savannah River (RM 150.4) ENE 0.8 i
84 Savannah River (PM 149.5) ESE 1.6 R,S“'
85 Savannah River (RM 146.7) ESE 5.0 At
87 Beaufort-Jasper Water Treat-
ment Plant; Beaufort, S.C. SE 76 W
88 Cherokee Hill Water Treatment
Plant; Port Wentworth, Ga. SSE 72 W
98 W. C. Dixon Dairy SE 9.8 M
99 Boyceland Dairy v 24.5 M
JABLE NOTATIONS:

! . (1) Sample Types:

Airborne Radioactivity

Direct Radiation

Fish

Milk

River Water

River Shoreline Sediment

Drinking Water (st waier treatment plant)
Vegetation

CEOLVLVDIIMOD>
Fa Y N e 208

(2) The intake for the Augusta W:‘er Treatment Plant is located on the
Augusta Canal. The entrance to this canal is at river mile (RM) 207 on
the Savannah River. The canal e¢ffectively parallels the river. The
pumping station is 3.5 miles down the canal and only a few tenths of a
| mile from the river (across lard).

(3) About a 5-mile stretch of the “iver is generally needed to obtain
adequate fish samples. Sampies are normally gathered between RM 153 and
| 158 for upriver collections and between RMs 144 and 149.4 for downriver
| collections.

VEGP ODCM, REV 8 Draft 3.0-3
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TABLE 3.0-1 (SHEET 3 OF 3)
RADTOLOGICAL ENVIRONMENTAL SAMPLING LOCATIONS

Table Notations (Continued)

(4)

(5)

(6)

VEGP ODCM, REV 8 Draft 3.0

Sediment 1s collected at locations with existing or potential
recreational value. Because high water shifting of the river bottom or
other reasons could cause a suitable location for sediment collection to
beccme unavailable or unsuitable, a stretch of the river between RM 148.5
and 150.5 which is downriver of the discharge is assigned for sediment
collections. In practice, collections are normally made at RM 150.2.

The intake for the Beaufort-Jasper Water Treatment Plant is located at
the end of a canal which begins at RM 59.3 on the Savannah River. This
intake is about 16 miles by line of sight down the canal from its
beginning on the Savannah River.

The intake for the Cherckee Hill Water Treatment Plant is located on

Abercorn Creek which is about one and a guarter creek miles from i.s
mouth on the Savannah River at RM 29.

4
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3.1 Llimits of Operation

3.1.1 Conduct of the Radiological Environmental Monitoring Program

The Radiological Environmer al Monitoring Program shall be conducted as
specified in table 3.1-1. This 1imit applies at all times for all modes of
operation.

3.1.1.1 Reporting of Abrormal Conditions

If the Radiological Environmental Monitoring Pragram is not being conducted as
specified in table 3.1-1, prepare and submit to the NRC, in the Annual
Radiological Environmental Surveillance Report required by Technical
Specification 6.8.1.3, a description of the reasons for not conducting the
program as required and the plans for preventing a recurrence.

If the confirmed* level of radioactivity as the result of plant effluents in
an environmental sampling medium at a specified location exceeds the reporting
Tevels of table 3.1-2 when averaged over an; calendar quarter, prepare and
submit to the NRC within 30 ¢ys, pursuant to Technical Specification 6.8.2, a
special report that identifies the cause(s) for exceeding the limit(s) and
defines the corrective action(s) to be taken to reduce radioactive effluents
so that the poten’ 'al annua® dose** to a member of the public is less than the
calendar year limits of subsections 1.5.2 , 2.5.2, or 2.5.3. When more than
one of the r.dionuclides in table 3.1-2 are detected in the sampling medium,
this report shall be submitted if:

*A confirmatory reanalysis of the original, a duplicate, or a new sample may
be desirable or appropriate. The result of the confirmatory analysis shall
be completed at the earliest time consistent with the analysis but in any
case within 30 days.

**The methodology and parameters used to estimate the potential annual dose to
a member of the public shall be indicated in this report.

VEGP ODCM, REV 8 Draft 3.1-1




mnsxn.tu*.l.nn_m_ + _concentration (2) + ...=1.0
reporting level (1) reporting level (2)

When radionuclides other than those in table 3.1-2 are detected 41 are the
result of plant effluents, this report shall be submitted if the potential
annual dose* to a member of the public from all radionuclides is equal to or
greater than the calendar-year limits of subsections 1.5.2, 2.5.2, or 2.5.3.
This report is not required if the measured level of radicactivity was not the
result of plant effluents. However, in such an event, the condition shall be
reported and described in the Annual Radio: ‘ical Environmental Surveillance
Renort required by lechnical ipecification 6.8.]1.3.

If milk or vegetalion samples are unavailable from one or more of the sample
Tocations required by table 3.1-1, identify specific locaiions for abtaining
replacement samples, and add them within 30 days to the Radiological
Environmental Monitoring Program given in section 3.0. The specific locations
from which samples were unavailable may the~ be deleted from the monitoring
program. Pursuant to Technical Specification 6.13, submit in the next
Semiannual Radicactive Effluent Release Report documentation for a change in
the ODCM including a revised figure(s) and table for this ODCM reflecting the
new location(s), with supporting information identifying the cause of the
unavailability of samples and justifying the selection of the new location(s)
for obtaining samples. These limits do not affect mode changes.

3.1.1.2 Collection and Analysis of Samples

To assure that these limits are not exceeded, the radiclogical environmenta)
monitoring samples shall be collected pursuant to table 3.1-1 from the
specific locations given in the table and figure(s) in section 3.0 and shall
be analyzed pursuant to the raquirements of table 3.1-1 and the detection
capabilities required by table 3.1-2

*The methodology and parameters used to estimate the potential annual dose to
a member of the public shall be indicated in this report.

VEGP ODCM, REV 8 Draft 3.1-2




3.1.1.2 Basis for the Radiological Environmental Monitoring Program

The Radiv.ogical Envirorment Monitoring Program required by this specification
provides representative measurements of radiation and of radioactive materials
in those exposure pathways and for thosv radionuclides that lead to the
highest potential radiation exposure of members of the public resulting from
the plant operation. This monitoring program implements section IV.B.2,
Appendix I, 10 CFR 50, and thereby suppleme ne Radioloyical Effluent
Monitoring Program by measuring concentrations of radioactive materials and
levels of radiation that may be compared with those expected on the basis of
the effluent measurements and the modeling of the environmental exposure
pathways. Guidance for this monitoring program is provided by the
"Radiological Assessment Branch Technical Position on Environmental
Monitoring," Revision 1, November 1979. The initially specified monitoring
program will be effective for at least the first 3 years of commercial
operation, Following this period, program changes may be initiated based on
operational experience.

The required detection capabilities for environmental sample analyses are
tabulated in terms of the LLDs. The LLDs required by table 3.1-3 are
considered optimum for routine environmental measurements in industrial
laboratories. It should be recognized that the LLD is defined as an a priori
(before the fact) limit representing the capability of a measurement system
and not as an a posteriori (after the fact) limit for a particular
measurement .

Detailed discussion of the LLD, and other detection limits, can be found in
L. A. Currie, "Limits for Qualitative Detection and Quantitative
Determination - Application to Radiochemisiry," Anal. Chem. 40, 586-93, 1968,
and J. K. Hartwell, Detection Limits for Radioanalytical Counting
Techniques," Atiantic Richfield Hanford Company Report mRH-SA-215, June 1975.

VEGP ODCM, REV £ Draft 3.1-3
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3.1.2.2 Conduct of Census

To assure that these limits are ! exceeded, the land use census shall be
conducted during the growirg season at least cnce per 12 months using that
information that will provide good results, such as by a door-to-door survay,
by visual survey from automobile or aircraft, by consulting local agriculture
authorities, or by some combination of these methods as feasible. The results
of the land use census shall be included in the Annual Radiological
Envivonmentz] Surveillance Report pursuant to Technical Specification 6.8.1.3.

«.1.2.3 Identification of Charges

This specification is provided to ensure that changes in the use of areas at
and beyond the site boundary are identified and that modifications to the
Radiological Environmental Monitoring Program are made if required by the
results of this census. The best information from the door-to-door suvvey,
from aerial survey, or from consulting with local agricultural authorities
sha:1 be used. This census satisfies the requirements of section I1V.B.3,
Appendix I, 10 CFR 80. Restricting the census to gardens of greater than 500
ft* provides assurance that significant exposure pathways via leafy vegetables
will be iden.ified and monitored since a garden of this si== is the minimum
required to produce the quantity (26 kg/yr) of leafy vegetables assumed in
Regulatory Guide 1.109 for consumption by a ~hild. To determine Lhis minimum
garden size, the following assumptions were made: (1) 20 percent of the
garden was used for growing broad leaf vegetation (i.e., simila, to lettuce
and cabbage) and (2) a vegetation yield of 2 kg/m" was obtained.

VEGP ODCM, REV 8 Draft 3.1-5
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EXPOSURE PATHWAY
_AND/OR SAMPLE

1.

Direct Radiation™

® &

TABLE 3.1-1 (SHEET 1 OF 6)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

NUMBER OF REPRESENTATIVE SAMPLING AND TYPE AND FREQUENCY
SAMPLES AND SAMPLE LOCATIMWS™  COLLECTIOM FREQUENCY _ OF ANALYSIS
Thiriy-six routine mon 4 Quarterly. Gamma dose quarterly.

stations, either with twe or
more dosimeters or with one
instrument for measuring and
recording dose rate continuousiy,
placed as follows:

An inmer ring of stations, ome in
each meteoroiogical sector in the
general area of the site boundury.

An ouer ring of statioms, one in [
each meteorological sector in .
the 6-mile range from the site. !

The dalancr of the stationc

to be place? in special interest
areas such as popnlation centers,
nearby residences, schools, and
in one or two areas to serve as
control statioms.
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EXPOSURE PATHWAY
_AND/OR SAMPLE
2. Airborne
Radigiodine and
Particulates
3. Materborne
a. Surface™

TABLE 3.1-1 (SHEET 2 OF &)
RADICLOGICAL ENVIRONMENTAL MONITORING PROGRAM

NUMBER OF REPRESENTATIVE ‘

i)

Sampies from five locations.

Three samples from close to
the three site boundary
locations, in different
sectors.

One sample from the vicinity
of a community having the
highest calculated annual
average ground-level D/Q.

One tample from a cortrol
location, as, for exemple,
2 population center 10 to
20 miles distant and in the

Teast prevalent wind divection.

One sample upstream.
One sample downstream.

SAMPLING AND

Continuous sampler
operation with sample
collection weekly, or
more fregquentiy if
required by dust
loading.

Composite sample over
1-.onth peried."™

TYPE AND FREQULACY
—OF ANALYSIS

Radioiedine Cannister:
[-131 analysis weekly.

Particulate Sampler:
Gross beta radicactivity

amaiysis following
filter change,'™ anéd
gamma is<lepic
analysis™ of compesite
{by location) quarterly.

Gamma isotepic analysis™

monthly: composite for
tritium analysis
quarterly.




1heaQ 8 AZY "WI00 d93A

'€

TABLE 3.1-1 (SHEET 3 OF 6)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY NUMBER OF azncsmn;m 2 SAMPLING AND TYPE AND FREQUENCY
_AND/OR SAMPLE i COLLECTION FREQUENCY __ OF ANALYSIS
3. Waterborne (Continued)

b. Drinking Two samples at each of one to Composite sampie of I-131 analysis on each
three of the nearest water river water near sample when the dose
treatment plants that could be intake at each water calculated for the con-
affected by its discharge. treatment plant over sumption of the water

2-week period™’ when is greater than | mrem
iwc samoles at a control I-131 amalysis is per- per year''. Composite
locatio... formed, monthly com- for gross beia and gar—a

posite otherwise; and isotopic amalyses'™

grab sample of monthiy. Composite for

finished wal~r at each tritium amalysis
water treati+«nt plant cuarterly.

every 2 wee. , or

monthiy, as appropriate.

¢. Sediment One sample from downstream area Semiannuai!ly. Gamma isotcpic
from with existing or potential analysis'” semiannually.
Shorel ine recreational value.
4. Ingestion
a. PFilk Semples from milking animals Semimonthly. Gamma isotepic
in three locations within 3 analysis'™"™ semimonthly.

miles distance having the
highest dose potential; if
there are none, then one
sample from milking animals™
in each of three areas betwee-
3 and 5 miles distance where
doses are calculated to be
greater than | mrem per yr. '’
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TABLE 3.1-1 (SMEET 5 OF 6)
TABLE NGTATIONS

{1) Specific parameters of distance and direction sector from a point midway between the center of
the two reactors, and additicnal description where pertinent, shall be provided for each and
every sampie location in table 3.1-1 in a table and figure(s) in this ODCM. Each sample
location will be designated by 4 number, name, or som other label. I-fer to NUREG-0133,
"Preparation of Radioloni-al Effluent Technical Specificatior- for Nuclem Oawer Plants. ”

October 1978 and to "Radiclogical Assessment Branch Techn:-al Position.” Revision 1. Novewber
1979.

Deviations ure permitted from the required sampling schedule if specimens are unohtainable due
to circumstances, such as hazardous conditions, seasenal unavailability, and malfunction of
sampling equipment. [f specimens are unobtainable due to sampling equipment malfunction,
effort shall be made to complete corrective action prior to the end of the next sampling
period. A1l deviations from the sampling schedule shall be documented in the Annual
Radiological Environmental! Surveillance Report pursuant to Technical Specification 6.8.1.3.

It is recognized that, at times, it may not be possible or practicable to continue to obtain
samples of the media of choice at the most desired location or time. In these instances.
suitable alternative media and Tocations may be chosen for the particular pathway in guestion
and appropriate substitutions, if available, will be made within 30 days n the Radiological
Environmencal Monitori~3 Prograr givem in this ODCM. Pursuant to Techmi.a! Specification 6.13.
submit in the next Sem‘annual Rau(oactive Effluent Release Repurt documentation for a change in
this ODCM, including a revised figure(s) and table reflecting the new location{s), if any, with
supporting information identifying the cause of the unavailability of samples for the pathway

and justifying the selection of the new location{s) for obtaining samples or the unavailability
of suitable new locations.

(2) One or more instruments, such as a pressurized ion chamber, for m-asuring and recording dose
rate continuously, may be used in place of or in addition to integrating dosimeters. For the
purpose of this table, a thermoluminescent dosimeter (TLD) is considered to be one phesphor;

two or more phosphors in a p.cket are considered as two or more dosimeters. Film badges shall
not be used as dosimeters for sezsuring direct radiation.

—— .t 4§ e Ve S St 1 A Y e . ¥ S S o e €

(3) Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24 hours or
more after sampling to ailow for radon and thuron daughter decay. If gross beta activity inm
air particulate samples is greater thanm 10 times the yearly mean of control samples, Gamma
isotopic analysis shall be performed on the individual samples.
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(4)

(3)

(6)

(7

(8)
(9}

TABLE 3.1-1 (SHEET 6 OF 6)
TASLE NOTATIONS

Gamma isotopic amalysis means the identification and nw2atification of gamma-emitting
radionuclides that may be attributable to the effluents from the facility.

The upstream sample shall be taken at a distance beyond significant influence of the discharge.

The downstveam sample shail be taken in an area beyond but ncar the mixing zone.
Composite :ample aliquots shall be collected at time intervals that are very short {e.q.,
hourly) relative to the compositing period (e.g., monthly} in order to assure ebtaining a
representative sample.

The dose shall be calculated for the maximum organ and age group, using the methodology and
parameters in the ODCM.

A milking animal is a cow or goat prodv_ing milk for human consumption.

if ganma isotopic amalysis is not sensitive enough to meet the lower limit of detection for i-
131, a separate analysis for 1-131 will be performed.
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TABLE 3.1-3 (SHEET 1 OF 3)
DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS™ '™
LOWER LIMIT OF DETECTION (LLD)™

GRASS OR LEAFY

WATER ATRBORNE PARTICULATE FISH MilK VEGETATION SEDIMENT
ANALYSIS (pli/T) OR GASES (pCi/w’)  (pCi/kg, wet)  (pCi/1) (pCi/kg, wet) (pCi/kg, ary)
Gress Beta N 0.01
H-2 2000
Mn-54 15 130
Fe-59 30 260
Co-58 15 130
Co-60 15 130
In-65 30 260
Ir-%5 30
Nb-95 is
I-131 s 0.07 1 60
Cs-134 15 0.05 130 i5 60 150
Cs-137 18 0.06 150 18 80 180
Ba-140 60 60
La-140 15 iS5
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(1)

(2)

(3)

TABLE 3.1-3 (SHEET 2 OF 3)
TABLE NOTATIONS

This Tist does not mean that on’y these nuclides are to be .onsidered. Other peaks that are
identifiable as plant effluents, together with those of the above nuclides, shall also be
analyzed and reported in the Annual Radiological Envirommental Surveillance Report pursuant to
Technical Specification 6.8.1.3.

Required detection rapabilities for thermoluminescent dosimeters used for environmenta!l
measurements shall be in accordance with the recommendations of Regulatory Guige €. 13.

The LLD is defined, for purposes of these specifications, as the smallest concentration of
radicact ive material in a sample that will yield a net count, above system background, that
will be detected with 95-percent probability, with wnly S-percent probability of falsely
concluding that a blank observation represents a “"real” signai.

For a particular measurement system, which may include radiochemical separation:

4.66 s,

o =
E o V o 72322 o ¥ & expl-Abt)

where:
LD = the a priori lower limit of detection (picoCuries per unit mass or volume)

S, = the standard deviation of the background counting rate or of the counting rate of
a blank sample as appropriate (counts per minute)

E = the courting efficiency (counts per disintegration)

v = the sample size {units of mass or volume)

S ———
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TABLE 3.1-3 (SHMEET 3 OF 3)
TABLE NOTATIONS (Continued)

.2¢ = the number of disintegrations per minute per picoCurie
= the fractionai radiochemical yield, when applicable

the radicactive decay constant for the practicular radionuciide (sec)

Bx-<~
i

= the elapsed tiame between sampie collection, or end of the sample collection
period, and time of counting (sec)

Typical values of E, V, ¥, and AT should be used in the calculation.

It should be recognized that the LLD is defincd as an a priori (before (he fact) limit
representing the capability of a measurement sy<tem and not as an a posteriori (after the
fact) limit for a particular measurement. Analyses shall be performed in such a manner
that the stated ilDs will be achieved under routine conditions. Occasionally background
fluctuations, amavoidable smail sample sizes, the presence of interferinag nuclides, or
other uncontrollable circumstances may render these L1Ds anachievable. In such cases. the
contributing factors shall be identified and Cescribed in the Annual Radiological
Environmental Surveillance Repor? pursuant to Techmical Specificatiom 6.8.1.3.

(4) If no drinking water pathway exists. a value of 3000 pCi/l may be used.

{5) If no drinking water pathway er'sts, a value of 15 pCi/l may be used.







4.0 JOTAL DOSE DETERMINATIONS

Subsection 2.5.5 addresses the requirements of 40 CFR 190 and 10 CFR
20.105(c), which pertain to limitation of annual doses to = member of the
public from nuclear fuel cycle facilities. No other nuclear fuel cycle
facility is located within five miles of Plant Vogtle. Therefore, it is only
necessary to include doses from the two Plant Vogtle units in the total dose
determinations.

For the purpose of implementing subsection 2.5.5, total dose determinations
will be made by calculating doses due to liquid effluents in accordance with
subsection 1.5.2 by calculating doses due to gaseous effluents in accordance
with subsection 2.5.3 and by combining direct radiation doses based on direct
radiation measurements, or calculations, with these effluent doses to
determine total dose to a real individual. Methodology for calculating
individual doses dre to liquid effluents was presented in section 1.2,
Methodology for calculating individua) doses due to gaseous effluents was
presented in paragraph 2.2.2.2.

VEGP ODCM, REV B Draft 4.0-]




5.0 POTENTIAL DOSES 10 MCMBERS OF THE PUBLIC
DUE TO THEIR ACTIVITIES INSIDE THE SITE BOUNDARY

For the purpose of implementing Technical Specification 6.6.1.4, an
assessment of potential doses to members of the public due to their
activities within the site boundary will be performed by calculating
total-body doses due to noble gas releases and organ doses due to
raciofodine, tritium, and particulates in gaseous releases. The lorations of
interest within the site boundary at Plant Vogtle are the Visitors Center and
Plant Wilson. (Plant Wilson is cwned and operated by Georgia Power Company,
but individuals working at Plant Wilson are not directly associated with
Plant Vogtle. Therefore, those individuals are considered in this dose
determination as a precautionary measure.)

Annual average atmospheric dispersion and deposition values for these two
locations, expected occupancy factors, (for an individual during the year),
and applicable age aroups are presented in table 5.0-1.

Total-body doses due to noble gases are determined using the following
equation:

Dy * 3.m.-al | ), TKQ, + (/) £ K. ” Jed

where (X7Q), and (X/Q). are ground-level and mixed-mode dispersion

terms for the location of interest; K, is the total-body dose factor from table
2.1-1; and OF is the occupancy factor. Other terms are described in subsection
2.2.2.

Organ doses due to radioiodine, tritium, and particulates in gaseous releases
are determined in accordance with the methodology presented in

paragraph 2.2.2.2 (equati-~ (z1)). Only the inhalation pathway (equation (22))
and the ground-plane pathway (equation (23)) are applicabie for locations
inside the site boundary. After doses are calculated for the locations of
interest inside the site boundary, using parameters from

VEGP ODCM, REV 8 Draft 5.0-1



‘ table § 0-1, the results are multiplied by the appropriate occupancy factors to
determine doses 1o individuals at the locitions of interest inside the site

baundary.
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TABLE §.0-1 (SHEET 1 OF 2)

LOCATION-SPECIFIC PARAMETERS FOR LOCATIONS
INSIDE THE SITE BOUNDARY

Location: Visitors Center; SE at 447 meters
Aue group: Child
Estimated occupancy factor: 4.6E-4 (4 hours)

Ground-level dispersion and deposition parameters:
(X/Q) = 5.936-6 s/m’
Depleted: (X/Q) = 5.586-6 s/m’

(0/Q) = 2.286-8 1/n'

Mixed-mode dispersion and depesiiion parameters:

{(X/Q) = 7.126-7 s/m’
Depleted: (X/Q) = 6.74E-7 s/m’
(D/Q) = 5.776-9 1/m*
Location: Plant Wilson; ESE at 1420 meters
Age group: Adult

Estimated occupancy factor: 2.28E-1 (2000 hours)*

Ground-Tevel dispersion and deposition parameters:
(X/Q) = 9.45E-7 s/m’
Depleted: (X/Q) = B.34E-7 s/m’

(0/Q) = 4.20E-9 1/m

VEGP ODCM, REV 6 9/30/88 5.0-3
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. TABLE 5.0-1 (SHEET 2 OF 2)

Mixed-mode dispersion and deposition parameters:
(X/Q) = 1.76-7 s/m’
Depleted: (X/Q) = 1.59E-7 s/m’

(0/7Q) = 2.076-9 1/m

. *This value is based on a 40-hour work week, assuming an individual is
assigned to the facility for the entire year.
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6.0 REPORTE

6.1 ANNUAL RADIOLOGICAL ENVIRONMENTAL SURVELLLANGE REPORT**s

6.1.1 Due Date

Routine Annual Radiclogical Environvental Surveillance Reports covering
activities of the radiological environmental monitoring program during the
previous calendar year shail be submitted prior to May | of each year. The
initial report shall be submitted prior to May )| of the year following initia)
criticality and shall include copies of reports of the preoperational
radiological environmental monitoring proaram of the plant for at least two
years prior to i~ tial criticality,

6.1.2 Evaluation Content Requirement

The Annual Radiological Environmental Surveillance Report shall include
summaries, interpratations, and an analysis of trends of the results of the
radiological environmental surveillance activities for the report period,
including, as appropriate, a comparison with preoperational stucies, with
operational controls, and with previous environmental surveillance reports,
and an assessment of any observed impacts of plant operations on the
environment, The report shall also include the results of the land use census
required by section 3.1.2.

6.1.3 Data Content Requirement
The Annual Radiological Environmental Surveillance Report shall include the

results of analysis of all radiological environmental samples and of al)
environmental radiation measurements taken during the period pursuant to the

***A single submittal may bz made for Units 1 and 2.
VEGP ODCM, REV 8 Draft 6.1-1




locations specified in the table and figures in section 3.0 as well as
summarized and tabulated results of these analyses and measurements in the
format of the table in the Radiological Assessment Branch Technical Position,
Revision 1, November 1979. The radiological level of radionuclides, which are
naturally occurring, not included in the plant effluents, need not be
reported. In the event that some individua)l results are not available for
inclusion with the report, the report shall be submitted noting and explaining
the reasons for the missing results. The missing data shal)l be submitted as
soon as practicable in a supplementary report.

6.1.4 Program Content Requirement

The report shall also include the following: a summary description of the
radiological environmental monitoring program, at least two legible maos
covering all sampling locations keyed to a table giving distances and
directions from a point midway between the two reactors, the results of
licensee participation in the interlaboratory compariscn program and the
corrective action taken if the spacified program is not being performed,
reasons for not conducting the rajiological environmental monitoring program
and discussion of all deviations from the sampling schedule, discussion of
environmental sample measurements that exceed the reporting levels but are not
the result of plant effluents, and discussion of all analyses in which the LLD
required was not achieved,
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. 6.2.4 Unplanned Releases

The Semiannua) Radioactive Effluent Release Reports shal)l include & list and
description of unplanned releases from the site to unrestricted areas of
radioactive materials in gaseous and liquid effluents made during the
reporting period.

€.2.5 Changes to the ODCM

The Semiannual Radioactive Effluent Release Reports shall include any changes
made during the reporting period to the Offsite Dose Calculation Manua)
(ODCM) , pursuant to Technical Specification 6.13, as well as any major change
to 1iquid, gaseous, or solid radwaste treatment systems pursuant to subsection
6.2.7. It shall also include a listing of new locations for dose calculations
and/or environmental monitoring fdentified by the land use census pursuant to
subsection 3.1.2.

6.2.6 Inoperable Liquid or Gaseous Effluent Monitoring Instrumentation

The Semiannual Radioactive Effluent Release Reports shall also include the
following: an explanation as to why the inoperability of liquid or gaseous
effluent monitoring instrumertation was not corrected within the time
specified in subsection 1.5.4 or 2.5.6, respectively, and description of the
events leading to liquid heldup tanks or gas storage tanks exceeding the
limits of Technical Specification 3 11.1.4 or 3.11.2.6, respectively.
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‘ 6.2.7 Maior Chanaes to Liquid, Gaseous, and Solid Radwaste Treatment Systems*

Licensee-initiated major changes to the radwaste treatment systems (1iquid,
gaseous, and solid)

a. Shall he reported to the NRC in the Semiannua) Radioactive Effluent
Release Report for the period in which the evaluation was reviewed by
the PRB. The discussion of each change shall contain the following:

1) A summary of the evaluation that led to the determination that
the change could be made in accordance with 10 CFR 50.59.

2) Sufficient detailed information to totally support the reason for
the change without benefit of additional or supplementa)
fnforaation.

3) A detailed description of the equipment, components, and
. processes involved and the interfaces with other plant systems.

4) An evaluation of the change, which shows the predicted releases
of radioactive materials in liquid and gaseous effluents and/or
quantity of solid waste that differ from those previously
predicted in the license application and amendments thereto.

5) An evaluation of the change, wh.ch shows the expected maximum
exposures to a member of the public in the unrestricted area and
to the general population that differ from those previously
estimated in the license application and amendments thereto.

*Licensees may choose to submit the information called for in
. this specification as part of the annua) FSAR update.
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