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V. C. Summer luclear Station
Application for Arproval to Incinerate
Oil Contarainated with Very
Low Levels of Licensed Radioactive Material

Introduction

Pursuant to 10CFR20, Sections 20.305 and 20.302(a), South Carolina Electric
& Gas Company (SCE&G) requests approval to incinerate oil contaminated
with very low levels of licensed .adioactive materials. Incineration of oil is a
proven disposal technology which has been Commission approved for use by
several nuclear power plant licensees with inconsequential radiological
impact on the health and safety of the public. Other disposal options for
waste oil are currently limited to solidification and burial at a licensed nec
surface land disposal site or incineration at a licensed commercial incinerator
facility. While both of the latter disposal options involve inordinate « sts,
shallow land burial would also represent inefficient use of the limited burial

ground space.

Onsite incineration represents the most cost effective disposal alternative
and would reduce the risk from toxic and fire hazards associated with
storage as well as risk associated with transportation to licensed disposal
facilities. Additionally, the Environmental Assessment presented in
Appendix A of the Proposed Amendment to 10CFR 20.305 “Disposal of
Waste Qil by Incineration” (53 FR 32917) states that incineration of oil in
industrial boilers has been the EPA’s preferred method of disposal of used oil
based on nonradiological considerations and concludes that onsite incinera-
tion would not result in significart radiological effects on the quality of the

human environment. Therefore, onsite incineration of slightly contaminated
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waste oil represents the most economical and safe (both radiologically and

non-radiologically) method of disposal currently available

This application addresses the specific information required by 10CFR 20,
Section 20.302(a) as related to the alternate disposal of licensed byproduct
material. This application also addresses conformance with the new National
Emission Standard for Hazardous Air Pollutants (NESHAP) for radionuclide
emissions from NRC licensed facilities (40CFR 61, Subpart |) as announced by
the EPA on November 1, 1989 (Docket No. A-70-11). Even though this new
rule has not been published in the Federal Register and the EPA has
announced a 90 day stay to reconsider the application of the standard in

Subpart | to NRC licensees, the analysis presented in this application

demonstrates that this proposed disposal method would not require prior

approval by the EPA based on the exemption criteria in section 61.106 of the

new rule.
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Waste Stream Description

Since initial start-up, V. C. Summer Nuclear Station (VCSNS) has generated
approximately 2000 gallons of spent lubricating oil which is siightly
contaminated with radioactive material. The current generation rate of
contaminated oil is about 100 gallons per month. Two primary sources of
contaminated oil have been identified at VCSNS: the reactor coolant pump
(RCP) motor oil and oil skimmed from the turbine building surge basin. Oil
from the RCP motors becomes contaminated because the oil reservoirs are
exposed to the containment atmosphere through a breather line. Generally,
oil from one RCP motor is changed during each refueling outage and results

In about 250 gallons per year. Oil fron the turbine building surge basin

becomes slightly contaminated due to small amounts of primary-to-

secondary leakage which have occurred at VCSNS. Qil is introduced into the
surge basin via the turbine building sump due to incidental leakage from
various motors and pumps located in the turbine and auxiliary buildings.
Radionuclides identified in waste oil generated to date include Co-58, Co-60,
Cs-134, Cs-137, Mn-54, and Fe-55. Typical concentrations of these
radionuclides are presented in Table 1 below
Table 1
Typical Isotopic Concentrations in Cil

nNuciige Concentration (uCi/ml)

Co-58 1.00E-7
Co-60 1.90E-7
Cs-134 2.59E-8
Cs-137 4 51E-8
Mn-54 173E-8
Fe-55 1.91€-7
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Physical Properties of the Waste Oil

The waste stream is composed of spent lubricating oils with viscosities

ranging from SAE 10 to SAE 50 weight and densities ranging from 53

to 55 pounds per cubic foot. Solids will be typically less than 10% by

volume. Additionally, the candidate waste oil will not exhibit any of
the characteristics of hazardous waste identified in Subpart C of

40CFR 261, “Characteristics of Hazardous Waste .

sampling and Analysis of Oil

The process for incineration will require oil anaiyses to determine the
presence of radionuclides listed in 10CFR 61.55, Table 1 and Table 2.
Even though 10CFR 61 pertains enly to land disposal of radioactive
waste, Table 1 and Table 2 provide a complete listing of radionuclides
that must be considered for the protection of the general popula-
tion. The lower limit of detection (LLD) for direct measurement of
10CFR 61.55 radionuclides will be consistent with the guidance
provided in “Technical Position on Radioactive Waste Classification®
Revision 0, May 1983 issued by the Nuclear Regulatory Commission
Low-Level Waste Licensing Branch of the Division of Waste Manage-
ment (BTP). Asstated in the BTP, the LLDs will be no miore than 0.0
times the concentration for that radionuclide listed in Table 1, and
0.01 times the smallest concentration for that radionuclide listed in
Table 2. For this application, the definition of lower limit of
detection is consistent with the definition provided by U. S. Nuclear
Regulatory Commission, “Radiological Effluent Technical Specifica-
tions for PWR’'s", NUREG-0472 (as revised), July 1979. An inferential

measurement program will be implemented whereby concentrations

Page 4 of 20




of radioisotopes which cannot be readily measured will be ratioed in
a manner consistent with the BTP criteria. All radionuclides detected
by direct measurement as well as inferred radionuclides will be

considered to determine the acceptability of oil for incineration.

Prior to incineration representative samples of candidate oil will be
obtained by methods described in ASTM D 4057-81, Volume 05.03,
“Standard Practice for Manual Sampling of Petroleum and Petroleum

Products”.
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rintion of the Pr $ i | Meth

The proposed disposal method involves incineration in a dual chamber
incinerator. Waste oil is collected in tanks and iocations in accordance with
applicable Health Physics, !ndustrial Safety, and Fire Protection Procedures
and South Carolina Department of Health and Environmental Control
(SCDHEC) requirements. An incinerator permit will be obtained from the

SCDHEC Bureau of Air Quality Control prior to operation.

A feed tank will be utilized for injecting waste oil into the incinerator. Oil
may be collected in a feed tank or transferred to a feed tank from other
collection tanks. Prior to incineratior., the feed tank will be isolated from any
further collection of oil or licensed materials and representative samples will
be obtained as described in section 2.2. The feed tank will then be
transported to the incineration facility provided the oil is acceptable for
incineration. Onsite gamniu spectral analysis will be performed on the
samples and the results inpui into the inferential measurement program o
cetermine the isotopes present and assure acceptability of the oil for

incineration as described in section 3.3.

The incinerator will typically be operated eight hours or more per day at a
rate of ten gallons per hour until the contents of the feed tank are
consumed. All transportation and incineration will be accomplished within
the licensee owned and controlled area and wi!l be in accordance with all
applicable station Health Physics, Industrial Safety, and Fire Protection
procedures and SCDHEC requirements. Ash from the incinerator will be
handied &s dry active waste (DAW) and will be disposed in accordance with

10CFR 20.301 requirements at a NRC licensed facility.
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31 Description of Incinerator
The incinerator is comprised of two chambers; the lower chamber is

approximately 30 cubic feet in volume and the upper chamber is 20 cubic
feet. The lower chamber is designed to operate at 1400°F and the upper
chamber at 1800°F. Residence time of exhaust gases in the upper chamber
wiil be a minimum of one second which will assure acceptable opacity of
stack emissions. Both chambers are fired with #2 fuel oil with automatic
temperature controls and safety shut down interlocks if the system runs out
of fuel oil. Waste oil will be atomized, prior to burning, with 100 PS| to 250
PSI air. The control design for the upper and lower chambers also include
safety interlocks with less than 100 PS!I of atomizing air pressure or loss of

waste oil feed.

3.2 Incineration Facility Location

The proposed incineration facility is situated approximately 2500 feet south-
west of the VCSNS Reactor Building and is contained within the Site Area
Boundary, Exclusion Area and Plant Property Line. Figure 1 illustrates the
location cf the facility with respect to the generating station. The natural
topography surrounding the area has an elevation range between 250 and
450 feet above mean sea ievel (MSL). The elevation of the proposed facility is
about 450 feet above MSL.

The incinerator will be located within a cinder block building with outside
dimensions of 16 feet by 13 feet. The roof of the building is approximately
17 feet above grade. The floor of the building is concrete which will be
sealed for ease of maintenance. Auxiliary fuel and waste feed tanks will

iInclude secondary containment features and be located outside the building
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for additional safety. supply lines from tanks to the incinerator will be
double walled with safety shut off valves at either end. The building will

have dikes at each entrance for additional spill protection.

33 Administrative Controls

Prior to incineration, each feed tank will be sampled and analyzed to ensure
conformance with the limits presented in Attachment 1 of this request.
These results and other pertinent data will be documented and retained by
the licensee and made available for review and audit upon request. As
stated in Section 2.0, the generation/disposal rate is not expected to exceed
100 gallons per month, however, this does not imply an annual volume limit
for disposal. The volume of oil incinerated will be limited by the allowable
quantities of radioactivity in oil as derived in Attachment 1 of this request.
Similarly, as stated in Section 3.2, the typical burn rate is 10 gallons per hour,
however, the actual burn rate will be limited by 1 percent of VCSNS Technical
Specification 3.11.2.1 as derived in Attachment 1 of this request (i.e. as
specific activity of the oil decreases, the burn rate may be increased). The

incinerator is expected to be utilized for oil disposal for the full operational
life of VCSNS

The basis for the limits presented in Attachment 1 inciude the assumption
that the total quantity of radionuclides identified in oil wi!l be released to
the atmosphere during incineration. This is a conservative approach since a

significant portion of the radioactivity will be retained in the ash residue

This assumption combined with the extremely low quantities of radioactivity

allowed in oil prepared for incineration eliminates the need for sampling,

filtering and/or monitoring of actual stack emissions
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The limits presented in Attachment 1 will ensure the resulting annual dose to
the maximum exposed individual in the public from oil incineration does not
exceed a whole body dose of 0.1 mrem or 0.15 mrem to any organ. In
addition, these controls shall ensure the dose rate at the site boundary due
to oil incineration is maintained less than 1% of the limits specified in VCSNS
Technical Specification 3.11.2.1. The low levels of licensed materials involved
in the oil incineration process should negate the need for personnel
monitoring of occupational radiation exposure and the posting and labeling
requirements of 10CFR 20.2C3(e) and (f). Radiation levels in the incineration
facility and from storage tanks are not expected to exceed the limits for
permissible leveis of radiation in unrestricted areas as defined by 10CFR
20.105. The level of radioactivity in oil should be well below the exemption
criteria for labeling as defined by 10CFR 20.203 (f) (3). However, the
incinerator access doors for ash removal will be labeled for containing
radioactive material since concentration of the radioactivity due to
Incineration may produce quantities of radioactivity greater than the values
listed in 10CFR 20, Appendix C. Removal and disposal of ash residue will be
conducted in accordance with Health Physics procedures currently used at
the V. C. Summer Nuclear Station. Routine surveys will be performed in
accordance with 10CFR 20.201 to verify that additional controls are not
required. Additional controls will be established as necessary to ensure

compliance with 10CFR 20 based on routine survey results.

Access control to the incinerator facility and oil storage tanks will be
established to prevent unauthorized removal of licensed materials as

required by 10CFR 20.207. In addition, the soil and grounds in the immediate
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vicinity of the incinerator facility will be surveyed to detect any
concentration effect of radioactivity in the soil due to deposition from the
incinerator exhaust. Corrective actions will be taken as necessary upon
identification of any adverse trends. The frequency and extent of these
surveys will be established based on the potential for radiation hazards to be
present and may be adjusted as experience is gained from the incineration

process.

The low levels of licensed material and resultant doses negates the need for
inclusion of these emissions in the Semiannual Radioactive Effluent Release
Report required by VCSNS Technical Specification 6.9.1.8 and negates the
need for considering the impact of oil incineration on the instantaneous
dose rate limits of VCSNS Technical Specification 3.11.2.1. Therefore, revision
to the VCSNS Offsite Dose Calculation Manual (ODCM) should not be

necessary for allowing disposal of contaminated oil by incineration.
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luation of the Radiological Im f Waste Di |
To evaluate the radiological impacts of a waste disposal method, a target
dose is established below which the radiological impacts may be considered
negligible. For purposes of this application, a value of 0.1 mRem/yr to the
total body of the maximum exposed individual and 0.15 mRem/yr to the
maximum exposed organ have been chosen because these values represent a
small fraction (one percent) of annual releases defined under 10CFRS0

Appendix | as being As Low As Reasonably Achievable (ALARA).

Several values have been suggested by various agencies as being doses which
represent negligible risk and are therefore referred to as “de minimus dose .
A value of 1 mRem/yr to the maximum exposed individual has been justified
in some detail in IAEA-TECDOC-282 “De Minimis Concepts in Radioactive
Waste Disposal” issued by the International Atomic Energy Agency, Vienna,
1983. Thus, choosing a value ten times lower than that recommended by
IAEA will assure that the radiological impacts of the proposed alternate

disposal method are negligible.

4.1 Identification of Potential Pathways

Evaluation of the potential exposure pathways generates a long list
of exposure scenarios. Using the guidance of NUREG-0133,
"Preparation of Radiological Effluent Technical Specification for
Nuclear Power Plants”, October, 1978, many of the pathways may be
eliminated. The decision making process for pathway analysis
resulting from atmospheric releases of radioactive materials in
particulate form is discussed in the VCSNS Offsite Dose Calculation

Manual Revision 12, September 1987 (ODCM) and controlling
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pathways for atmospheric releases are presented in Section 2.2.2.b
and Table 2.2-2 of the ODCM. Guidance provided in IAEA-TECDOC-
282 staies that individual dose rates below 1 mRem/yr are low
enough such that no significant population doses are likely.
Therefore, only individual exposure pathways are considered in this
application. Doses will be calculated for the maximum exposed

individual outside the site boundary using methodology described by
the VCSNS ODCM, Section2.2.2 b

The ODCM in Section 2.2.2.b provides methodology for calculating
maximum organ dose to an individual from atmospheric release of
radioactive materials in particulate form. Atmospheric dispersion
and deposition parameters (X/Q' and D/Q' respectively) are provided
for the controlling receptors, locations, and pathways as explained in
Tables 2.2-7 and 2.2-8 of the ODCM. It should be noted that the
location of the incinerator stack is approximately 2500 feet (750
meters) in the South West direction from the main plant vent

Therefore, an evaluation was performed to determine appropriate

X/E' and Bﬁ values to use for the actual incinerator location. The

distance of each critical receptor with respect to the proposed
incinerator location was determined and m and B/B values for
each location were calculated by interpolation of Tables 6.10-10 and
6.1-14 contained in the Operating License Environmental Report
(OLER). A comparison was then made between the ')2/-6 and 575
values for the incinerator location and the main plant vent. For the
controlling receptor and pathways, the X/Q' and 57'5 values given in
the ODCM for the main plant vent were higner than those calculated

for the incinerator location due to the fact that the controlling
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recepter did not change but the distance from the release point
increased from 1.1 to 1.3 miles. Therefore, the more conservative
ODCM values are used for dose calculations in this application. The
annual land use census is performed to verify the receptor location.
When the land use census indicates significant changes to receptor

location, dispersion and deposition parameters will be adjusted as

necessary.

As indicated in Table 2.2-2 of the VCSNS ODCM, the controlling
receptor is a child eating vegetables from a garden located 1.1 miles
(1,800 meters) from the main plant vent in the East-South-East Sector.
The limiting pathways for this receptor include inhalation of airborne
particulates, direct radiation from ground plane deposition, and
ingestion of particulates deposited on leafy vegetables. All three of
these pathways are additive and maximum annual organ and total

body doses are calculated by methodology described in Attachment |
of this request.

Dose Evaluation

For purposes of this request, the total quantity of activity potentially

released to the atmosphere from incineration of contaminated oil
each year was calculated such that the target doses discussed in
Section 4.0 would not be exceeded. With the exception of Co-60, the
organ dose criteria is most limiting. The allowable quantity of Co-60
which may be released was based on limiting the total body dose to
0.1 mRem/year (Attachment |). Since most of the waste oil contains
multiple isotopes, compliance with the dose criteria will be
demonstrated by maintaining a calendar year inventory for each

iIsotope. Prior to each burn, calculations will be performed to assure
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43

off-site dos~s will not exceed the criteria specified. Actual quantities
of each isotope released, Q;5, will be compared with the allowable
quantity, 6.:, (Attachment 1), and the fraction of actual release
compared to the allowable release for each isotope, i, will be
summed. The sum of the fractions must equal less than one before
incineration is permitted.

Specifically, incineration will be permitted provided the following

condition is met:
Q

i
2 F s
I

o:o
In addition to the annual dose criteria, the instantaneous dose rate
criteria at the plant boundary (i.e. 1 percent of VCSNS Technical
Specification 3.11.2.1 and 10CFR 20 Appendix B, Table II, Col 1
concentrations) will be satisfied by limiting the specific activity of the
candidate oil and the burn rate as necessary (see Attachment 1) The
maximum instantaneous release rate will be limited to 9.0 X 10-2

uCi/sec.

summary of Limiting Conditions

As a result of the exposure pathway analysis and subsequent dose

calculations, the following limiting conditions are imposed

A An annual running inventory will be maintained and the total
quantities of all isotopes, i, released will be such that in a

calendar year the following condition will be satisfied,
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Burn rate and specific activity of the oil will be controlled to
assure the instantaneous release rate does not exceed 9.0 X
10-2 uCi/sec.

Annual land use census will be performed, per technical
specifications, to verify appropriately conservative X/Q, m
and -D'E parameters are used.

If isotopes not identified in this application are detected in
candidate oil, an evaluation will be performed and
documented to assure that doses from these isotopes are
accounted for and the dose and dose rate criteria given in
Section 3.3 are not exceeded.

Disposal activities will be conducted according to applicable
station Health Physics procedures as discussed in Section 3.3.
Residual ash will be disposed of as dry active waste in
accordance with 10CFR 20.301 and applicable disposal site

criteria.

Comparison of Radionuclide Emissions to 40CFR 61, Subpart |

On November 1, 1989, the Environmental Protection Agency (EPA)
announced the National Emission Standard for Hazardous Air
Pollutants (NESHAP) under Section 112 of the Clean Air Act for
licensees of the Nuclear Regulatory Commission. Although the EPA
has announced a 90 day stay to reconsider the application of the
standard to NRC licensees, an analysis was performed using methods
described in 40CFR 61.103 to determine eligibility for exemption
from prior approval by the EPA based on criteria delineated in

Section 61.106 of the new standard
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Demonstration of compliance with the exemption criteria has been
determined by utilization of the COMPLY computer code supplied by
the EPA (EPA/520/1-89-003, January 1989). For each radionuclide, the
5: (total allowable quantity derived in Attachment 1) value was
input together with appropriate building anrd stack heights, source to
receptor distance, mean wind speed, and pathway information.
The input parameters and results are as follows:

Release height 7 meters.

Building height 5 meters.

The source and receptor are not on the same building.

Distance from the source to the receptor is 2092 meters.

Building width is 6 meters.

Default mean wind speed not used. Mean wind speed is 3.34
m/sec.

He produces his own VEGETABLES at home.
Distance from the SOURCE to the FARM producing MILK is

5000 meters

Distance irom the SOURCE to the FARM producing MEAT is

5000 meters.
a/
Release (Qo) Whole Body Dose

Nuclide Curies/Year (mrem/Year)
Co-58 0.5060 41E-2
Co-60 00142 5.1E-2
Cs-134 00163 2.6E-2
Cs-137 00156 57E-2
Mn-54 0.2080 4 9E-2
Fe-55 06780 3.5E-3
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For each nuclide the whole body dose is less than 0.1 mrem.
Therefore, when the summation criteria in Section 4.3.A is met, the
total doses from all radionuclide releases will remain less than 0.1

mrem per year.

Section 61.106, “Applications to Construct or Modify"”, states the

following:

(b) An application under 61.107 does not need to be filed for any
new construction of or modification within an existing facility
if one of the following conditions is met:

(1) The effective dese equivalent calculated by using
methods described in 61.103, that is caused by all
emissions from the facility including those potentially
emitted by the proposed new construction or
modification, is less than 10% of the standard
prescribed in 61.102.

(2) The effective dose equivalent calculated by using
methods described in 61.103, that is caused by all
emissions from the new construction or modification,
is less than 1% of the limit prescribed in 61.102. A
facility is eligible for this exemption only if the facility,
based on its last annual report, is in compliance with
this subpart.

The limit stated in 61.102 is 10 mrem per year. Therefore, a

construction or modification application would not be required,

under (2) above, as long as the total dose equivalent caused by all

emissions from the facility remain below 10 mrem per year and the
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dose equivalent caused by emissions from the incinerator remain less
than 0.1 mrem per year. Administrative controls placed on VCSNS by
Technical Specification 3.11.2.2, 3.11.2.3 and release criteria for
incinerator operation given in Section 4.3 will assure compliance with

the EPA exemption conditions in section 61.106.
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Environmental Impact Assessment

51

52

53

Geology and Water Usage

Operation of the proposed oil incinerator should have no significant
regional or local environmental impacts. Since the disposal method
involves atmospheric releases, the geology and water usage of the
region will not be impacted. The small quantities of dry waste
generated will be insignificant when compared to the total
quantities of dry active waste routinely generated at VCSNS. For
additional informaticn on geology and water usage, refer to Sections
2.4 and 2.5 of the VCSNS FSAR.

Meteorology
The meteorology of the region (average wind speeds and directions

and atmospheric stability) is constantly monitored as part of the
environmental monitoring program. Any significant changes identi-
fied will be documented and an evaluation will be performed to
assure the controlling receptors and pathways are appropriately
selected. Therefore, the local meteorology will have no significant
adverse impact on the proposed method of disposal. For additional
information regarding meteorology, refer to Section 2.3 of the
VCSNS FSAR.

Nearby Facilities and Communities

The proposed disposal site is located on licensee owned and
controlled property, within the Exclusion Area for the VCSNS and
about one half mile southwest of tre VCSNS Reactor Building. It is

located about one half mile south of the Monticello Impoundment, 1
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mile south east of Fairfield Pumped Storage Facility and 1 mile east of
the Broad River and Parr Hydro and Steam Plant. There are no other
large industrial facilities located within 5 miles of the proposed
disposal site (see Figure 2).

The only significant transportation facilities located nearby are South
Carolina Highways 213 and 215 and the Southern Railways Parr-Blair

corridor.

Communities near the proposed incinerator facility site are
Jenkinsville (2 miles east southeast), Monticello (5 miles north
northwest), Peak (3 miles south) and Pomaria (5 miles west).

The proposed incinerator will have no significant impact on these
facilities or communities, nor will they impact the proposed method
of disposal.

For more information regarding nearby facilities and communities,
refer to Section 2.1 and 2.2 of the VCSNS FSAR.

Conclusion
The proposed activity represents the preferred method of disposal of

used oil and will result in negligible radiological impacts on flora,
tauna and man. Also, incineration of oil would result in the more
appropriate usage of establishea low level waste facility resources.
Therefore, a finding of no significant environmental impact is

appropriate.
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ATTACHMENT 1

DOSE CALCULATIONS FOR
OIL INCINERATION

Discussion

Administrative controls will be established to ensure the resulting annual
dose to the maximum exposed individual in the public from oil incineration
does not exceed a whole body dose of 0.1 mrem or 0.15 mrem to any organ.
In addition, these controls shall ensure the dose rate in unrestricted areas
due to oil incineration is maintained less than 1% of the limits specified in
VCSNS Technical Specification 3.11.2.1.

Administrative Limits

2.1 Annual Dose

The total quantity of radioactivity in incinerated oil will be limited to ensure
compliance with the above dose limits. Table 2.0-1 lists the quantity of each
radionuclide that, if released during incineration, results in either a whole
body dose of 0.1 mrem or an organ dose of 0.15 mrem, whichever is most
limiting. Since more than one radionuclide is normallycrresent, the total
quantity of radioactivity in incinerated oil will be limited by summing th:
ratios of the quantity of each radionuclide present in incinerated oil to the
applicable value for each radionuclide presented in Table 2.0-1. This
summation shall not be allowed to exceed 1.0 during any calendar year. The
radionuclides listed in Table 2.0-1 are those normally present above LLD
values in contaminated oil. In the event that other radionuclides are
identified during future operations, station procedures will be revised to
Incorporate the value for each radionuclide using the same methodology as
described in this attachment.

2.2 instantaneous Dose Rate

The release rate of gross radioactivity during oil incineration shall be limited
t0 9.0 X 10-2 uCi/sec. This limit shall be procedurally controlled by adjusting
the burn rate based on the concentration of radioactive material present in

the oil.
TABLE 2.0-1

ALLOWABLE RELEASE QUANTITIES
OF RADIONUCLIDES IN OIL

-~/
Nuclide Qig, uCi
Co-58 5.06E5
Co-60 1.42E4
Cs-134 1.63E4
Cs-137 1.56E4
Mn-54 2 08ES
Fe-55 6 78E5
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Suantities of radionuclides released during a calendar year shall be limited
y:

i
_\,_ ;_,—" < 1.0
P Q,
where Qia =total quantity of radionuclide i released during the

calendar year
Derivation of Administrative Limits
3.1 References

3.1.1 Regulatory Guide 1,109, Calculation of Annual Doses te Man
from Routine Releases of Reactor Effluents for the Purpose of
Evaluating Compliance with 10CFR 50, Appendix |, Rev. 1
October 1977.

3.1.2 Offsite Dose Calculation Manual (ODCM) for South Carolina
Electric & Gas Company, V. C. Summer Nuclear Station Rev. 12,
September 1987.

3.1.3 NUREG-0133, Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants, October, 1978.

3.2 Assumptions
3.2.1 Qilisburned at a rate of 10 gallons per hour.

3.22 Al activity in the oil is released to atmosphere during
incineration.

3.2.3 Dose to the maximum exposed individual will be calculated
using methodology described in ODCM Sec. 2.2.2.b.

324 Organ doses will be calculated using the limiting pathways
(a)?xdose conversion factors shown in Table 2.2-2 of the
M.

325 Total body doses will be calculated for the pathways shown in
Table 2.2-2 of the ODCM using dose conversion factors
derived by methodology described in Section 5.3.1.1
(lnhalation‘ and 5.3.1.5 (Vegetation) of Ref. 3.1.3.

3.26 Ground plane dose factors given in Table 2.2-2 (ODCM) are
for total body.

327 (BR)y = The breathing rate of the receptor of age group (a),
in mg/yr (Table E-5, Ref. 3.1.1).
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328 (DFA)a = The total body inha'ation dose factor for the
receptor 2 age group (a) for the ith radionuclide, in mrem/pCi
(Table E-10, Ref. 3.1.1).

33  QOrganDose

Maximum organ doses are calculated pursuant to Section 2.2.2 b of Ref.
31

Dp = Maximum organ dose to an individual from radionuclides in
particulate form, with half lives greater than eight days (rrem).

=317x10°" R, wu 3 (eq. 1)
Ul

wi/ = Relative concentration or relative deposition for the
maximum exposed individual, as appropriate for exposure
pathway j and radionuclide i.

X! forinhalation pathway = 2.2 X 10-6 se/m3 =

o) relative concentration for the location occupied by the
maximum exposed individual.

D/ forinhalation pathways =84 X 10-9sec2 =
Q  annual average relative deposition at the location
occupied by the maximum exposed individual.

Rj = Dose factor for radionuclide i and pathway j, mrem/yr
per uCi/m3 or m2 - mrem/yr per uCi/sec

~/
Q = Cumulative release of radionuclide i over period of
interest (uCi).

3.17 X 10-8 = the fraction of one year per one second.

331 Calculation of Allowable Release Quantity

Quantities of each radionuclide are calculated which, if released,
would resultin a maximum organ dose of 0.15 mrem.

The dose equation presented above will be utiliz for each
radionuclide by setting Dy = 0.15 mrem and solving for Q"
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. EXAMPLE
For Co-58, Organ Duse

INHALATION ROUND PLANE
Y mrem -m® s& m* - mrem - s&
015 mrem = 317X 107" = [1 10666 = (226 =6 = ) + 4 4648 e @
s& uCi ~ yr m? uCi = yr
VEGETATION

m’ - mrem - sec

BAE-9m~ %)+ 37718

B4E-9m~H| O
" Tpge om™ %) OlouC:

Solving for Qb

: Qo = 506 X 105 uCi
Therefore, Qo for 0.15 mrem to maximum exposed organ is

~/
Nuclide QouCi
Co-58 5.06€E5
Co-60 1.93E4
. Cs-134 1.63E4
Cs-137 1.56E4
Mn-54 2. 08ES
Fe-55 6.78E5

34 Total Body Dose

Since Technical Specification 3.11.2.2 limits organ doses to controlling
receptors, total body dose factors for particulate releases are not used in the
VCSNS ODCM. Therefore, the total body dose factors for inhalation and
vegetation pathways are derived in the following sections (3.4.1 and 3.4.2
respectively) to be used in equation 1 to demonstrate compliance with the
0.1 mRem total body dose criteria. The child represents the most sensitive
receptor since the infant does not consume vegetation and there is not a
grass-cow-milk receptor within 5 miles of VCSNS.
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34,

342

Totai Body Dose Factors Inhalation Pathw
Rl = BR X DFA XK!
where,
BR = Child Breathing Rate = 3700 m3/yr
DFA = Total Body Inhalation Dose Factor (Table E-9, Ref. 3.1.1)

K/ = Constant of Unit Conversion, 106 pCi/uCi

mRem - m3
Nuclide R! uCi - yr
Co-58 3.16E3
Co-60 2.26E4
Cs-134 2.25E5
Cs-137 1.28E5
Mn-54 9. 51E3
Fe-55 7.77E3

Total Body Dose Factors for Vegetation Pathway

" A f (r) L —llf - l\’lh
R'IDIQ] = K Imllofl‘). u,f e Ly U: fac eq 2
(m2 . mrem/yr per uCi/sec)
Section 5.3.15 Ref. 3.1.3
Value Description and Source
106 pCi/uCi Constant of unit conversion
26 kg/yr Consumption rate of fresh leafy vegetation
for child, (Table E-5, Ref. 3.1.1)
520 kg/yr Consumption rate of stored vegetation for
child, (Table E-5, Ref. 3.1.1)
10 Dimensionless default value for fraction of

the annual intake of fresh leafy vegetation
grown locally (Section 5.3.1.5, Ref. 3.1.3)

0.76 Dimensionless default value for fraction of
the annual intake of stored vegetation
grown locally (Section 5.3.1.5, Ref. 3.1.3)
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Para-
meter Value Description and Source
tL 8.6 X 104 sec Average time between harvest of leafy
vegetation and its consumption (Section
5315 Ref 2.1.3)

th 518 X 106 sec Average time between harvest of stored
vegetation and its consumption (Section
5.3.1.5 Ref 3.1.3)

Yy 2.0kg/m2 \Bletst)ion area density (Section 5.3.1.5, Ref.
%, I
Co-58 S551E-6
Co-60 1.56E-5
(DFL)a Cs-134 8 10E-5 Total body ingestion dose factor for child

Cs-137 4.62E-5 (Table E-13, Ref. 3.1.1) mrem/pCi
Mn-54 2 80E-6
Fe-55 1.89E-6
Co-58 1.13€-7
Co-60 4.17E-9 th

Ai Cs-134 1.07E-8 Decay constant forthe i nuclide (C. D.
Cs-137 728E-10 Kocher, Decay Tables, 1981), sec-!
Mri-54 257¢-8
Fe-55 8.14E-9

Aw 5.73E-7 sec! Decay constant for removal of activity on

leaf end plant surfaces by weathering
(Section 5.3.1.5, Ref. 3.1.3)

r 0.2 Fraction of deposited activity retained on
crops, leafy vegetahles, or pasture grass for
particulates (Table E-15, Ref. 3.1.1)

THEREFORE, substituting in equation 2 dose factors for total body of child due to the
vegetation pathway are,

v m?2_._mrem . sec
Nuclide R, [D/Q] yr - uCi
Co-58 197E8
Co-60 1.12€9
Cs-134 5.55E9
Cs-137 3.38E9
Mn-54 1.74E8
Fe-55 1.32E8
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343 Total Body Dose Factors for Ground Plane Exposure Pathway (Table
2.2-2,Ref 3.12)

m2_._mrem . _sec
iuclide RGP yr_-uCli

Co-58 4 464E8
Co-60 2 532E10
Cs-134 8 007¢€9
Cs-137 1.201E10
Mn-54 1625€9
Fe-55 00

344 TotalBody Dose Calculation

a
Total body doses may now be calculated for the values of Qo derived above
using equation 1 from 3.3

Dprg = Total body dose due to release of Qo

W syl X
Dp'.a~—3l7X1() —lR' -6

& |
EXAMPLE

For Co-58

INHALATION GROUND PLANE

-m® & m®—mren - se

(22F «6 —) + 4 4648 ~————eee- @
mJ uCi - yr

r mrem
D,y =317x10" %X |3 163
S& uCi - yr

VEGETATION

g m® — mrem - se& 4 -2
BAE-9m™ ")+ | 97E8 ———————— (B 4E-OM™*) | 5 08ES5 uCi
uCi - yr I

Dpyg = 8.68E-2 mrem

o~/
Therefore, total body dose (Dprg) for each nuclide i1s as follows for specific Q, value
derived in section 3.3.1

Nuclide Dr18(Q0)

Co-58 8 68E-2 mrem
Co-60 1.36E-1 mrem
Cs-134 591E-2 mrem
Cs-137 6.41E-2 mrem
Mn-54 9 98E-2 mrem
Fe-55 2.43E-2 mrem

~ [
As shown in the above, Q. deriv 9
limiting in all cases except Co-60.

for a maximum organ dose of 0.15 mRem is
o of 1.93E4 uCi will result in a total body dese of
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0.136 mrem which is a ve the limiting condition of 0.1 mrem total body.
Therefore, the value of Qg for Co-60 wiil be reduced such that the corresponding
total body dose will be limited to 0.1 mrem.

Specifically,
1 36E-1 _ 183E4uC/
1.00E -1 X uCi
Solve for X
: X = 1.42E4 uCi

Therefore, for Co-60

~/
Qo = 1.42E4 uCi

In summary then,

~/
Nuclide Qo uCi
Co-58 5.06ES
Co-60 1.42E4
Cs-134 1.63E4
Cs-137 1.56E4
Mn-54 2.08E5
Fe-55 6.78¢5

35 Total Body Dose Rate Calculation

The following calculation will determine the release rate for radionuclides
from the oil incinerator which would result in a maximum dosc rate to an
individual at the site boundary equal to 1 percent of Tech. Spec. 3.11.2.3.
Therefore, concentrations of radionuclides at the site boundary would be
limited to 1 percent of the concentrations of 10CFR 20, Appendix B, Table I,
Column 1 (see section 3/4.11.2.1 of VCSNS Technicai Specifications).

10CFR 20
App. 8 MPC 1 Percent

Isotope Table I, Col. 1 of MPC
Co-58 2E-9 uCi/ml 2E-11 uCi/ml
Co-60 3E-10 uCi/ml 3E-12 uCi/ml
Cs-134 4E-10 uCi/ml 4E-12 uCi/ml|
Cs-137 SE-10 uCi/ml SE-12 uCi/ml
Mn-54 1€-9 uCi/ml 1E-11 uCi/ml
‘e-55 3E-8 uCi/mi 3E-10 uZi/ml

The total gross activity concentration in waste oil to be incinerated will be
limited to a value which will assure that airborne concentrations will be less
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than or equal to 1 percent of the values listed in 10CFR 20, Appendix B, Table
I, Col.1. The following simplifying and conservative assumptions are made

Since Co-60 has the most limiting MPC value, all activity in the oil is
assumed to be Co-60

Incineration rate 1s 10 gal/nr
All activity in oil is assumed reieased to atmosphere

From section 2.1.1 of the VCSNS Offsite Dose Calculation Manual
(ODCMj, the highest annual average relative concentration at the
site boundary, X/Q, is equal to 5 3E-6 se/m3. However, for this
application, 3.3 X 10-5 se/m3 will be used based on the fact that the
site boundary is closer to the incinerator stack than is the reactor
building. The value of 3.3 X 10-5 seum3 was calculated by using
actual distance to the site boundary (0.53 miles) and interpolation
using the Operating License Environmental Report (OLER) Tables
6.10-10 and 6.1-14 and removing the building wake effect.

Calculate the gross activity in waste oil which if incinerated at a rate of 10
gal/nr would result in a concentration at the site boundary of 38-12 uCi/ml.

Che = Q - X/Q
where,
Ceg Concentration at plant boundary = 3E-12 uCi/ml

Q Average release rate in uCi/sec
Concentration in oil, Co, times burn rate, R,

Substituting,

Ceg Coi-R-XQ

CoiL _Crg
R-xQ

(35-12 uCi/m!)(3600 sec/hr)( 106 ml/mdg
(10 ga|7ﬁr$(§7gs mi/gal)(3.3E-5 se/m3

CoiL 8.65 X 10-2 uCi/ml

The corresponding maximum allowable release rate would then be

Q = (865X 10-3 uCi/mli)(3785 ml/gal)(10 gal/hr) / (3600
sec/hr)

9.09 X 10-2 uCi/sec
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INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL 15 a supporting document of the
RADIOLOGICAL EFFLUENT TECHNICAL SPECIFICATIONS As such the ODCM
describes the methodology and paramenters 1o be used in the calculation of offsite
doses due to radioactive liquid and gaseous effluents and in the calculation of liquid
and gaseous effluent monitoring instrumentation alarm/trip setpoints. The ODCM
contains a list and graphical description of the specific sample locations for the
raciological environmental monitoring program. Configurations of the liquid and
gaseous radwaste treatment systems are also included

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

The Virgil C. Summer Nuclear Station 15 located on the Monticello Reservoir
which provides supply and discharge for the plant circulating water. This reservoir
also prowvides supply and discharge capacity for the Fairfield Pumped Storage

Facility. The Parr Reservoir located below the pumped storage facility 1s formed by
the Parr Dam

There are two basic release pathways and sources of dilution for liquid
effluents. the circulating water discharge canal and the liquid effluent line to the
penstocks of the pumped storage facility All liquid effluent pathways discharge to
either one or the other release point. Generally speaking, very low concentrations
of radioactive waste are discharged to the circulating water discharge while
generally higher concentrations of radicactive waste are released to the penstocks
of the pumped storage facility during the generation cycle

11 Liquid Effluent Monitor Setpoints

The calculated setpoint values will be regarded as upper bounds for
the actual setpoint adjustments. That s, setpoint adjustments are not
required to be performed if the existing setpoint level corresponds to a

lower count rate than the calculated value Setpoints may be established at
values lower than the calculated values if desired

111 Liquid Radwaste Effluent Line Monitors

(RM-LS, RM-L7, RM-L9)

Liquid Radwaste Effluent Line Monitors provide alarm and auto-
matic termination of release functions prior to exceeding the concentration
limits specified in 10CFR 20, Appendix B, Table I, Column 2 at the release
point to the unrestricted area. To meet thi; specification, the alarm/trip
setpoints for liquid effluent monitors and flow measurement devices are set
to assure that the following equation is satisfied

CDCM, V. C. Summer, SCEandG: Revision 12 (September 1987)




d (1)

C= the effluent concentration limit (Technical Specification 3.11.1.1)
implementing 10CFR 20 for the site, corresponding to the specific
mix of isotopes in the effluent stream being considered for
discharge, in uCi/ml.

(= the setpoint, in uCi/ml, of the radioactivity monitor measuring the
radioactivity concentration in the effluent line prior to dilution and
subsequent release; the setpoint, which is inversely proportional to
the volumetric flow of the effluent line and proportional to the
volumetric flow of the dilution stream plus the effluent stream,
represents a value which, if exceeded, would result in concentrations
exceeding the limits of 10CFR 20 in the unrestricted area

f= the effluent line flow setpoint as determined at the radiation
monitor location, in volume per unit time, but in the same units as F,
below

F= the dilution water flow setpoint as determined prior to the release
point, in volume per unit time.

At the Virgil C. Summer Nuclear Station the Liquid Waste Processing
System (LWPS) and the Nuclear Blowdown System (NBS) both discharge to
the penstocks of the Fairfield Pumped Storage (FPS) Facility through a
common line. The available dilution water flow (F_ ) is assumed to be 90
percent of the flow through the FPS penstock(s) to which liquid effluent is
being discharged and i1s dependent upon operational status of the FPS
Station. The waste tank flow rates (f, , f,, and f ) and the monitor
setpoints (¢, ¢, and ¢ ) are set to meet the condition of equation (1) for a
given effluent concentration, C. The three monitor setpoints are
determined in accordance with the monitor system configuration for this

ODCM, V. C. Summer, SCEandG: Revision 12 (September 1987)
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discharge pathway. The LWPS discharges through RM-LS, which has
setpoint ¢, for alarm/control functions over releases from either Waste
Monitor Tanks 1 or 2. The Nuclear Blowdown discharges through RM-L7,
which has setpoint ¢, for alarm/ control functions over releases from the
Nuclear Blowdown Monitor Tank. These two release pathways merge into a
common line monitored by RM-L9, which has setpoint ¢, for control
functions over the common effiuent line. Although the piping is arranged
s0 that simultaneous batch releases from the two systems could be
practiced, operational releases shall be from only one of the two batch
systems at any given time. The method by which their setpoints are
determined 1s as follows

1) The sotopic concentration for a waste tank to be released s
obtained from the sum of the measured concentrations as

determined by the analysis required in the Radiological Effluent
Technica! Specifications Tabled 111

&€ =& C +C +C +C +C
9

the concentration of nuclide | as determined by the
analysis of the waste sample

the concentration of Fe-55 in liquid waste as determined
by analysis of the quarterly composite sample

the sum of the concentrations ¢ of each measured gamma

emitting nuclide observed by gamma-ray speciroscopy of
the waste sample

the measured concentrations C, of alpha emitting nuclides

observed by gross alpha analysis of the monthly composite
sample
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the measured concentrations of S$r-89 and $r-90 in liquid

waste as determined by analysis of the quarterly composite
sample

the measured concentration of H-3 in liquid waste as
cetermined by analysis of the monthly composite sample

The Cg term will be included in the analysis of each batch; terms for
alpha, strontium, Fe-55, and tritium shall be included as appropriate
Isotopic concentrations for both the Waste Monitor Tanks (WMT) and the

Nuclear Blowdown Monitor Tank (NBMT) may be calculated using equation
(2).

Prior to being sampled for analysis, the contents of a tank shall be
isolated and recirculated The minimum recirculation time shall be

t = 2VA (3)
where

= thevolume of liquid in the tank to be sampled, gal
f. = therecirculation flow rate being used to mix the tank gal/min

This 1s to ensure that a representative sample will be obtained Mechanical
mixers shall ensure a similar minimum turnover

Once isotopic concentrations for either Waste Monitor Tank or the Nuclear
Blowdown Monitor Tank have been determined, these values are used to
calculate a Dilution Factor, DF, which is the ratio of dilution flow rate to tank
flow rate(s) requirea to assure that the limiting concentration of 10CFR, Part
20, Appendix B, Table Il, Column 2 are met at the point of discharge for
whichever tank is having its contents discharged

Values for these concentrations will be based on most recent available
previous composite sample analyses as required by Table 4.11-1 of the
Radiological Effluent Technical Specifications
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(4)

(5)

C
DFf = lz e ¢ e & s } + . +«SF
o MP(g MpC MPC‘ MPC, MPC' .

where:

C
l z MPC | nuclide 1 to its imiting value MPC for the tank whose

contents are being considered for release. For a WMT,
X = M. Forthe NBMT, X = B.

MPC = MPC, MPC,, MPC, MPC,, and MPC, = limiting concen-
trations of the appropriate gamma emitting, alpha
emitting, and strontium radionuclides, Fe-55, and
tritium, respectively, given in 10CFR, Part 20, Appendix
B, Table Il, Column 2. For gamma-emitting noble gas
radionuclides MPC is to be set equal to 2 x 10 uCi/ml,
according to the Radiological Effluent Technical Speci-
fications.

= thesum of the ratios of the measured concentration of

SF = the safety factor, a conservative factor used to

compensate for engineering and measurement uncer-
tainties.

= 0.5, corresponding to a 100 percent variation.

3) The maximum permissible discharge flow rate, f, may be calculated for the

release of either the WMT or NBMT. First the appropriate Dilution Factor s
calculated by applying equation (4), using the appropriate concentration

ratioterm (i.e MorB).

ODCM, V. C. Summer, SCEandG: Revision 12 (September 1987)
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where.

then,

ap

ox

db

(6)

dilution flow rate to be used in effluent monitor setpoint
calculations, based on 90 percent FPS Station expected
flow rate, as corrected for any recirculated radioactivity:

¢ (7
Fop=OBF (1< Wc_’

where | |

F, = the flow rate through the FPS Station

penstock(s) to which radioactive liquids are
being discharged. F, should normally fall
between 2500 and 44800 cfs.

<, = the concentration of radionuclide i in the intake
of FPS Station (that is, in the Monticello
Reservoir) Inclusion of this term wili correct for
possible long-term buildup of radioactivity due
to recirculation and for the presence of activity
recently released to the Monticello Reservoir by
plant activities For expected discharges of
liquid wastes, the summation will be much less
than 1.0 and can be ignored (Reference 6)

the flow rate of the tank discharge, eitherf,_ orf, .

flow rate of Nuclear Blowdown Monitor Tank discharge.
(Conservatively this value will be either zero, if no release is
to be conducted from this system, or the maximum
measured capacity of the discharge pump if a release is to
be conducted )
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f =z flow rate of Waste Monitor Tank discharge (Conserva-

om

tively this value will either be zero, if no release is to be
conducted from this system, or the maximum measured
capacity of the discharge pump 1f a release is to be
conducted )

DF = the Dilution Factor from Step 2.

iff, < f,,. the release may be made as planned and the flow rate
monitor setpoints should be established as in Step 4 (below). Because F_ s
normally very large compared to the maximum discharge pump capacities
for the Waste Monitor Tank and the Nuclear Blowdown Monitor Tank, it is
extremely uniikely that f < f_. However, if a situation should arise such
thatf < f_, steps must be taken to assure that equation (1) is satisfied prior
to making the release These steps may include decreasing f, by decreasing
the flow rate of f, orf,  and/orincreasing F_ .

When new candidate flow rates are chosen, the calculations of Step
3 should be repeated to verify that they combine to form an acceptable
release If they do, the establishment of flow rate monitor setpoints may
proceed as in Step 4. If they do not, the choice of candidate flow rates must
be repeated until an acceptable set s identified

Note that if DF = 1, the waste tank concentration for which the
calculation 1s being performed includes safety factors in Step 2 and meets
the limits of 10CFR 20 without further dilution. Even though no dilution
would be required, there will be no disciiarge if minimum dilution flow is
not available, since the penstock minimum flow interlock will prevent
discharge.

ODCM, V. C. Summer, SCEandG: Revision 12 (September 1587)
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4) The dilution flow rate setpoint*, F, is established at 90 percent of the
expected available dilution flow rate:
F=(09)F (8)

The flow rate monitor setpoint* for the effluent stream shall be set
at the selected discharge pump rate (normally the maximum discharge
pump rate or zero) f, orf_ chosen in Step 3 above.

5) The radiation monitor setpoints may now be determined based on
the values of ZC,, F, and f which were specified to provide compliance with
the limits of 10CFR 20, Appendix B, Table Il, Column 2. The monitor response

is primarily to gamma radiation, therefore, the actual setpoint is based on
ZC,
The setpoint concentration, ¢, is determined as follows.

(9)

(s chxA
?

A = Adjustment factor which will allow the setpoint to be established in
a practical manner for convenience and to prevent spurious alarms.

(10)
A= '1 ' 'o-
IfA = 1, Calculate c and determine the maximum value for the actual
monitor setpoint (cpm) from the monitor calibration graph.

If A <1, Norelease may be made Re-evaluate the alternatives present-
edin Step 3

* Set points for flow rates are administrative limits
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NOTE: If calculated setpoint values are near actual concentrations planned
for release, it may be impractical to set the monitor alarm at this
value. In this case a new setpoint may be calculated following the
remedial methodology presented in Step 3 for the case f < f_

Within the limits of the conditions stated above, the specific monitor
setpoints for the three liquid radiation monitors RM-L5, RM-L7, and RM-L9
are determined as follows:

RM-LS5, Waste Monitor Tank Discharge Line Monitor:

NOTE:

(1)

CMslzcglu)(A
-

If no discharge is planned for this pathway or if £ Cg = 0,
the monitor setpoint should be established as close to
background as practical to prevent spurious alarms and yet
alarmshould an inadvertent release occur.

RM-L7, Nuclear Bliowdown Monitor Tank Discharge Line Monitor:

NOTE:

NOTE:

(12)

C, s l p X C ol XA
u

In no case should discharge be made directly from the

Nuclear Blowdown Holdup Tank. Its contents should

always be processed via the Nuclear Blowdown Menitoring
Tank.

If no discharge is planned for this pathway or if £ Cg = 0,
the monitor setpoint should be established as close to
background as practical to prevent spurious alarms and yet
alarm should an inadvertent release occur.

RM-L9, Combined Liquid Waste Processing System and Nuclear Blowdown
Waste Effluent Discharge Line Monitor
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The monitor setpoint on the common line, ¢, should be the same as

the setpoint for the monitor on the active individual discharge line (i, c,,

or ¢, asdetermined above).

(13)
Cc % MAX (CM .C.»

NOTE: If no discharge is planned for this pathway or if £ Cg = 0,
the monitor setpoint should be established as close to
background as practical to prevent spurious alarms and yet
alarm should an inadvertent release occur

NOTE. In all cases, ¢, ¢,, and ¢, are the setpoint values in uCi/ml.
The actual monitor setpoints (cpm) for RM-LS, RM-L7, and
RM-L9 are determined from the calibration graph for the
particular monitor. Initially, the calibration curves were
determined conservatively from families of response curves
supplied by the monitor manufacturers. A sample is shown
in Figure 1.0-1. As releases occurred, 3 historical correla-
tion will be brepared and placed in service when sufficient
data are accumulated.

1.1.2 Liquid Waste Discharge Via Industrial
(RM-LS)

In the Virgil C. Summer Nuclear Station liquid waste
effluent system design, there exists a mechanism for discharging
liquid wastes via the Industrial Sanitary Waste System. The sample
point prior to discharge 1s one of the Waste Monitor Tanks The
analysis requirements are the requirements iisted in the Radiological
Effluent Technical Specifications, Tabled.11-1.

This effluent pathway shall only be used when the
following condition is met for all radionuclides, i
(14)

‘C, i IC l;.o
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lc l = the concentration of radionuchide | in the
iy waste contained within the Waste Monitor
Tank serving as the holding facility for
sampling and analysis prior to discharge.

= the Lower Limit of Detection, (LLD) for radio-
jue nuchde i in the liquid waste in the Waste Moni-
tor Tank as determined by the analysis required
inthe Radiolo?ml Effluent Technical Specifica-
tiun, Table 4,11

When the condisitons of equation (14) are met, liquid waste may be
released via the Industnial and Sanitary Waste System pathway The RM-LS
setpoint should be established as close to background as practical to prevent
spurious alarms and yet alarm should an inadvertent high concentration
release occur.

1.1.3 team nerator Blowdown, Turbin ildin

sate Demineralizer Backwash Effluent Lines
(RM-L3, RM-L10, RM-L8, RM-L11)

Concentrations of radionuclides in the liquid effluent discharges
made via the Turbine Building Sump, Steam Generator Blowdown, and
Condensate Demineralizer Backwash are expected to be very low or
nondetectable. The first two releases are expected to be continuous in
nature and the last a batch release  All will be sampled in an appropriate
manner as specified in Table 4 11.1 of the RETS. The Steam Generator
Blowdown Monitors, the Turbine Building Sump Monitor, and the
Condensate Demineralizer Backwash Monitor provide alarm and automatic
termination of release prior to exceeding the concentration limits specified
in 10CFR 20, Appendix B, Table Il, Column 2 at the release point to the
unrestricted area. In reality, all of these effluent pathways utilize the
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circulating water as dilution to the effluent stream_ with the circulating
water discharge canal being the point of release into an unrestricted area
However, to compensate for uncertainties in the transit times of activity
discharge to the Industrial and Sanitary Waste System, discharges to that

system will not be credited with dilution for the purpose of monitor setpoint
calculations

The Steam Generator Blowdown Effluent may be released to the
Circulating Water either directly in the Condenser outflow or via the ponds
and sumps of the Industrial and Sanitary Waste System; the latter path is
preferred for chemical reasons in the first hours following startup. The
Turbine Building Sump and Condensate Demineralizer Backwash Effluents
enter the Circulating Water through the Waste Lagoons

For the sake of clanty, two mutually exclusive setpoint calculation
processes are outlined below. Section 1.1.3.1isto be used whenever Steam
Generator Blowdown in being released directly to the Circulating Water in
the Condenser outflow, which is the normal mode. Section 11.3.2 is to be
used whenever Steam Generator Blowdown is being released to the
Industrial and Sanitary Waste System, or diverted to the Nuclear Blowdown
Processing System, both of which are alternate modes. Each section covers
all four monitors (RM-L3, RM-L8, RM-L10 and RM-L11)

NOTE: When Circulating Water 1s unavailable for effluent dilution, releases
containing activity above LLD should be discouraged via pathways
which lead to it. Steam Generator Blowdown should be diverted to
the Nuclear Blowdown Processing System. Condensate
Demineralizer Backwash may be diverted to the Turbine Building
Sump or not released. Turbine Building Sump effluent should be
diverted to the Excess Liquid Waste Processing System.  (These steps
are to keep the calculated dose to individuals as low as reasonably
achievable ) Furthermore, sampling and analysis of the Industrial
and Sanitary Waste System is to be initiated and the measured
concentrations used in the dose calculations of Section 1.2
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1.1.31 m Generator Bi n Effiuent Dir irculatin
Water (Normal Mode)
Equation (1) is again used to assure that effluents are in compliance
with the aforementioned specification:
of

unerdl

(F+f)
where. ¢ f F and Care the same generic terms discussed in Section

.11,

The available dilution water flow (F_ ) is dependent upon
the mode of operation of the Circulating Water System. Any change
in this value will be accounted for in a recalculation of equation (1),
The Steam Generator Blowdown flow rate (f ) and the Steam
Generator Blowdown monitor setpoints (¢, and ¢ ,) are set to meet
the condition of equation (1). The Turbine Building Sump and
Condensate Dimeneralizer effluents will be limited to concentra-
tions less than MPC without claiming dilution (see below) There-
fore, it 1s not necessary to consider thoir flow rates or concentrations
in determining the required diiution and monitor setpoints for
Steam Generator Blowdown

For conservatism, the Turbine Building Sump and Conden-
sate Demineralizer Backwash monitor setpoints (¢, and ¢,) will claim
no dilution from the Circulating Water, and will he set at the appli-
cable concentration imit. That is:

¢csC (15)
where: cand C are the generic terms discussed in Section 1.1.1.

RM-L8, the Turbine Building Sump monitor alarms and
terminates release upon exceeding the monitor setpoint (¢,). The
discharge can then be manually diverted to the Excess Waste
Processing System. RM-L3, the first monitor in the Steam Generator
Blowdown discharge pathway, alarms and terminates release of the
stream. The discharge is then automatically diverted to the Nuclear
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Slowdown Processing System RM-L10, the last monitor in the Steam
Generator Blowdown discharge pathway, alarms and terminates the
release. Thus, RM-L10 is redundant to RM-L3 and the setpoint (c,)
will be determined in the same manner as RM-L3 (c,,). RM-L11, the
Condensate Demineralizer Backwac<h monitor, alarms and
terminates release upon exceeding the monitor setpoint (c,). The
discharge may then be manually diverted to the Turbine Building
Sump or simply delayed. The method by which the monitor setpoints
are determined is as follows:

1)

where:

zC

zC

The isotopic concentrations for any release source to be or
being released are obtained from the sum of the measured
concentrations as determined in the Radiological Effluent
Technical Specifications Table 4.11-1. Equation (2) is again
employed for this calculation:

TC=FC +C+C +C +C,
' v

the sum of the measured concentrations as determ:ined
by the analysis of the waste sample.

the sum of the concentrations C° of each measured
gamma emitting nuclide observed by gamma-ray
spectroscopy of the waste sample.

the measured concentration C, of alpha emitting
composite sample.

the measured concentrations of Sr-89 and $r-90 in
lhquid waste os determined by analysis of the most
recent available quarterly composite sample.
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2)

C, = the measured concentration of H-3 in liquid waste
determined by analysis of the monthly composite
sample.

- = the measured concentration of Fe-55 in liquid waste as
determined by analysis of the most recent available
quarterly composite sample.

Isotopic concentrations for the Steam Generator
Blowdown System effluent, the Turbine Building Sump Effluent. and
the Condensate Demineralizer Backwash effluent may be calculated
using equation (2).

Once isotopic concentrations for the Steam Generator Blowdown
have been determined, these values are used to calculate a Dilution
Factor, DF, which is the ratio of the total dilution flow rate to
effluent stream flow rate required to assure that the limiting
concentrations of 10CFR, Part 20, Appendix B, Table I, Column 2 are
met at the point of discharge

(16)
g o ]
DF = e +S¥F
| z MPC s ’
(17)
C C C C C
OF = lz 8 + o 4 4 . + ) +SF
MPC MPC MPC MPC MPC |S
g Y] o [} f t
where:
C = C,C,.C,C,and C, measured concentrations as

defined in Step 1. Terms C,, C, C,, and C, will be
included in the calculation as appropriate.

ODCM, V. C. Summer, SCEandG: Revision 12 (September 1987)

1.0-15



the sum of the ratios of the measured concen-
tration of nuclide i to its limiting value MPC for
the Steam Generator Blowdown effluent.

MPCQ, MPC,, MPC,, MPC,, and MPC, are limiting
concentrations of the appropriate radionuc!ide
from 10CFR, Part 20, Appendix B, Table Il, Column
2 limits. For gamma-emitting noble gas
radionuchides, MPC is to be set equalto 2 & 10*

uCi/ml, according to the Radiological Effluent
Technical Specifications

the same generic term as used in Section 1.1.1,
Step 2

0.5

The maximum permissible effluent discharge flow rate, f,. may now

be calculated for a release from the Steam Generator Blowdown.
(18)

Dilution flow rate for use in effluent monitor setpoint

calculations, based on 90 percent of the expected flow

rate of the Circulating Water System during the time

of release and corrected for any recirculated activity:
(19)

C,
Fee =O09F (1~ 3 v
where:

F, = the flow rate of the Circulating Water System
during the time of the release. F_ should normally
fall between 1.78 X 10° and 5.34 X 10° gpm
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R R

C, = the concentration of radionuclide 1 in the
. Circulating Water System intake, (that s, in the
Monticello Reservoir). Inclusion of this term will
correct for posible long-term buiidup of
radioactivity due to recirculation and for the
presence of activity recently released to the
Monticello Reservoir by plant activities. For
expected discharges of liquid wastes, the summa-
tion will be much less than 1.0 and can be ignored
(Reference 6).

f. = Flow rate of Steam Genecrator Blowdown discharge.

(This value normally will be either zero, if no release 1s
to be conducted, or the maximum rated capacity of
the discharge pump (250 gpm), if a release is to be
conducted )

DF = the Dilution Factor from Step 2.

. Note that the equation is valid only for DF > 1, for DF = 1,
the effluent concentration meets the limits of 10CFR 20 without
dilution as well as being in compliance with the conservatism
imposed by the Safety Factor in Step 2.

Itf, = 1, releases may be made as planned. Because F_ is
normally very large compared to the maximum discharge pump
capacity of the Steam Generator Blowdown System, it is extremely
unlikely thatf, < f . However, if a situation should arise such that f,
< f,, steps must be taken to assure that equation (1) is staisfied prior
to making the release. These steps may include diverting Steam
Generator Blowdown to the Nuclear Blowdown Processing System or
decreasing the effluent flow rate.

When new candidate flow rates are chosen, the
calculations of Step 3 should be repeated to verify that they combine
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to form an acceptable release If they do, the estaplishment of flow
rate monitor setpoints should proceed as i Step 4. If they do not
provide an acceptable release, the choice of candidate flow rates
must be repeated until an acceptable set s identified.

4) The dilution flow rate setpoint for minimum flow rate, F, is
established at 90 percent of the expected available dilution flow rate:

F = (09)(F,) (20)

Flow rate monitor setpoints for the Steam Generator
Blowdown effluent stream shall be set as the selected discharge
pump rate (normally the maximum discharge pump rate) { chosen
in Step 3 above.

5) The Steam Generator Monitor setpoints may be specified based on
the values of £ C,, F, and f which were specified to provide compliance with
the limits of 10CFR 20, Appendix B, Table Il, Column 2. The monitor response
is primarily to gamma radiation, therefore, the actual setpoint is based on .
Cg The monitor setpoint in cpm which corresponds to the calculated value ¢
is taken from the monitor calibration graph. (See NOTE, page 1.0-10.) The
setpoint concentration, ¢, 1sdetermined as follows:

(21)
cs FC X8
8

B = Adjustment factor which will allow the setpoint to be
established in a practical manner for convenience and
to prevent spurious alarms.

= f(f/fd‘ (22)

IfB = 1, Calculate ¢ and determine the maximum value for the
actual monitor setpoint (¢cpm) from the monitor calibration
graph.
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IfB < 1, No release may be made Re-evaluate the alternatives

NOTE.

presented in step 3

If the calculated setpoint value is near actual concen-
trations being released or planned for release, it may be
impractical to sét the monitor alarm at this value. In this
case a new setpoint may be calculated following the
remedial methodology presented in steps 3 and 4 for the
casef, < f,

Within the Iimits of the conditions stated above, the

specific monitor setpoints for the two Steam Generator Blowdown
monitors RM-L3 and RM-L10 are determined as follows:

For RM-L3, Steam Generator Blowdown Discharge initial

monitor, and for RM-L10, Steam Generator Blowdown Discharge
final monitor:

(23)
cs‘acwslgcgls X8

the isotopic concentration of the Steam Generator

-
l p ¢, i . Blowdown effluent as obtained from the sum of the
8

measured concentrations determined by the analysis
required in the Rad.oio?ical Effluents Technical
Specifications Table 4 11-1

NOTE: If no discharge is planned for this pathway or if £ Cg=0,
the monitor setpoint should be established as close to
background as practical to prevent spurious alarms and yet
alarm should an inadvertent release occur

6) The Turbine Building Sump and Condensate Demineralizer Backwash

monitor setpoints are to be established independently of each other and
without crediting dilution They are to be based on the measured radio-
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nuchde concentrations of the effluent stream and are to ensure compliance
with the limits of 10CFR 20, Appendix B, Table Il, Column 2 prior to
discharge

For each effluent stream, a concentration factor CF must be
calculated, measuring the nearness of approach of the undiluted waste
stream to the specified limiting condition of the Maximum Permissible
Concentration. That s,

(24)

cn
CF = Iz m ~SF

(25)

c:
ry we |1+

(26)

<

where.

C
( z . ) , = the sum of the ratios of the measured concentration of
MPC nuclide i to its limiting value MPC for the Turbine
Building Sump effluent.

C

E e

= thesum of the measured concentration of nuclide i (in
o liquid only) to its limiting value MPC for the Condensate
Demineralizer Backwash effluent.

CF, = the concentration factor for the Turbine Building
Sump Effluent

CF, = the concentration factor for the Condensate Demin-
eralizer Backwash Effluent.
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= the generic engineering safety factor used in Section
1.1.1, Step 2
= 05

IfCF = 1,calculate ¢ and determine the actual monitor setpoint
(cpm) from the calibration curve

IHCF > 1, no release may be made via this path. The release must
either be delayed or diverted for additional processing
Because of spurious aiarms, these remedial steps may be
required if the monitor setpoints are only near the actual
concentrations being released

Within the above limitation, setpoints may now be
calculated for the two effluent monitors. Because they are primarily
sensitive 10 gamma radiation, their setpoints will be based on the
concentrations of gamma emitting radionuclides as follows:

For RM-L8, Turbine Building Sump Discharge Monitor
Where

Sump effluent as obtained from the sum of the measured
concentrations determined by the analysis required in the
Radiological Effluents Technical Specitications Table 4 11-1

| 1 The gamma isotopic concentration of the Turbine Building
{ Z c,t 1
9

CF, = The Turbine Building Sump Effluent Concentration Factor
from equation (25)

If no discharge is planned for this pathway or if X ¢, =0,
the monitor setpoint should be established as close to
background as practical to prevent spurious alarms and yet
alarm should an inadvertent release occur
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For RM-L11, Condensate Demineralizer Backwash Discharge Moni- O
tor:

(28)

casizcg ;)«Cfb
9

The gamma isotopic concentration of the Condensate
Demineralizer Backwash effluent (including solids) as ob-
tained from the sum of the measured concentrations
determined by the analysis required in the Radiological
Effluents Technical Specifications Table 4.11-1.

The Condensate Demineralizer Backwash Effluent Concen-
tration Factor from equation (26)

If no discharge is planned for this pathway or if £ Cg=0,
the monitor setpoint should be established as close to
background as practical to prevent spurious alarms and yet
alarm should an inadvertent release occur
1.1.3.2 Steam Generator Blowdown Effluent Not Directly to Circulating
Water (Alternate Mode)

Equation (15) is again used to assure that effluents are in compliance

with the aforementioned specification before dilution in the receiving
water

where ¢ and C are the generic terms discussed in Section 1.1.1

Because dilution i1s not considered in the setpoint calculation, it is not
necessary to calculate maximum permissible discharge flowrates or
anticipated available dilution flow rate
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1)

2)

The functions of the four monitors whose setpoints are to
be established are describe in Section 1.1.3.1 above. The method for
the determination is as follows:

If a release i1s found to be permissible, flow rate monitors
for the active effluent streams (Steam Generator
Blowdown - f . Turbine Building Sump - fm, and
Condensate Demineralizer - f, ) may have their setpoints
established at any operationally convenient value. Since
10CFR 20 15 to be complied with before dilution, the flow
rate of discharges 's irrelevant.

The Concentration Factor of equations (24) - (26) is again
used to ensure the permissibility of the release:

C
CF = w— |+ §F
X =¢
CI
CF - ——— +SF
| : Mpcl T
c|
C'O: ZWE 0 *SF

(29)

s !z MPC $

in which all terms are defined in subsection 1131 and
subscripts T, D, and S refer respectively to the Turbine
Builging Sump Effluent, the Condensate Demineralizer
Backwash Effluent, and the Steam Generator Blowdown
Effluent.
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IfCF = 1,calculate c and determine the actual monitor setpoint
(cpm) from the calibration curve.

IfCF > 1,no release may be made via this path. The release must
either be delayed or diverted for additional processing.
Because of spurious alarms, these reiedial steps may be
required if the monitor setpoints are only near the actual
concentrations being released.

Within the above limitation, setpoints may now be
Ce culated for the four effluent monitors. Because they are primarily
sensitive to gamma radiation, their setpoints will be based on the
concentrations of gamma emitting radionuclides as follows:

For RM-i8, Turbine Building Sump Discharge Monitor (using equation (27)
above):

¢, s lzcg ', + CF.
S

where:

= The gamma isotopic concentration uf the Turbine Building
Sump effluent as obtained from the sum of the measured
! concentrations determined by the analysis required in the
Radiological Effluents Technical Specifications Table 4.11-
1.

CF, = The Turbine Building Sump Effluent Concentration Factor
from equation (25)

NOTE: If no discharge is planned for this pathway or if £ Cg =0, the monitor
setpoint should be established as close to background as practical to
prevent spurious alarms and yet alarm should an inadvertent release
oLcur.

ODCM, V. C. Summer, SCEandG: Revision 12 (September 1987)
1.0-24




For RM-L11, Condensate Demineralizer Backwash Discharge Monitor (using
equation (28) above)

(!»s Ecgl{)‘ CFD
9

the gamma isotopic concentration of the Condensate Demin-
eralizer Backwash effluent (including solids) as obtained from
the sum of the measured concentrations determined by the

analysis required in the Radiological Effluents Technical Speci-
fications Table 4 111

= The Condensate Demineralizer Backwash Effluent Concen-
tration Factor from equation (26)

If no discharge is planned for this pathway or if £ Cg=0, the
monitor setpeint should be established as close to background as

practical to prevent spurious alarms and yet alarm should an
inadvertent release occur

For RM-L3, Steam Generator Blowdown Discharge initial monitor, and RML-
10, Steam Generator Blowdown Discharge final monitor:
(30)

(s.a(s:.s‘!zcg’s —CFS
4

The isotopic concentration of the Steam Generator Blow-
down effluent as obtained from the sum of the measured
concentrations determined by the analysis required in the
Radiological Effluents Technical Specifications Table 4.11-1

The Steam Generator Blowdown Effluent Concentration
Factor from equation (29)

If no discharge is planned for this pathway or if L Cg=0, the
monitor setpoint should be established as close to background as

practical to prevent spurious alarms and yet alarm should an
inadvertent release occur
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o

where:

D Iculation For Liquid Effluents

The method of this section is to be used in all cases for calculating
doses to individuals from routine liquid effluents. Four notes at the end of
the section confirm the values which certain parameters are to be assigned
in some special cases

The dose contribution from all radionuclides identified in liquid
effluents released to unrestricted areas is calculated using the following

expression:
(31)

Dy = the cumulative dose commitment to the total body or any
organ, 1, from the liquid effluents for the total time period
L At, in mrem (Reference 1).

At, = the length of the kth time period over which C, and F, are
averaged for all liquid releases, in hours.

Gy = the average concentration of radionuclide, i, in undiluted
liquid effluent during time period At, from any liquid
release, in uCi/ml.

AL = the site related ingestion dose commitment factor to the
total body or any organ, t, for each identified principal
gamma and beta emitter listed in Table 1.2-3 in mrem-m|
per hr-uC.

A, =K ((U/D,) + J,BF)DF (32)

it

F = the near field average dilution factor for C, during any
liquid effluent release. Defined as the ratio of the
maximum undiluted liquid waste flow during release to the
product of the average flow from the discharge structure to
unrestricted receiving water times 2
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Fi = verage undiluted liquid waste flow)
(average flow from the discharge structure) x (2)

where:

2=1 = applicable factor when no additional dilution is to be
considered. (Reference 1; Section 4.3)

K = units conversion factor 1.14 x 10°

= (108 pCi/uCi) x (10°mi/€) + (8760 hriyr))
U, = 21 kg/yr, fish consumption (adult). (Reference 3)

BF = Bioaccumulation Factor for nuclide i, in fish, pCi/Kg per pCi/i,
from Table 1.2-1, (taken from reference 3, Table A-1).

DF = Dose conversion factor for nuclide i, for adults in
preselected organ, t, in mrem/pCi, from Table 1.2-2 (taken
from reference 3, Table E-11).

U = 730 €/yr, water consumption (adult). (Reference 3)

D = Dilution Factor from the near field area within one-quarter
mile of the release points to the potable water intake for
adult water consumption; for V. C. Summer, D, = 1.
(Reference 1)

NOTE 1: If radioactivity in the Monticello Reservior (C ) becomes > the
LLD specified in Radiological Effluent Technical Specification,
Table 4.11-1, that concentration must be included in the Dose
determination. For this part of the dose calculation, F, =1
and At, = the entire tim2 period for which the dose is being
calculated.
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NOTE 2.

NOTE 3:

NOTE 4.

During periods when the Circulating Water Pumps are not in
operation, the possibility of leakage of activity from the
Industrial Water System will be accounted for as follows.
Sampling of the liquid in the Sanitary and Industrial Waste
System will be initiated, and the measured concentrations of
radionuclides will be used in the dose calculations with F, = 1
and 4 t, = the entire time period for which the dose is being
calcualted

During periods when the Circulating Water Pumps are in
operation, any releases to the Sanitary and Industrial Waste
System are to be credited with dilution in Circulating Water
for dose calculation purposes, even though such dilution was
not claimed in the setpoint calculation. When taken in union
with the note above, this procedure results in some
overestimation of dose to the population b«cause discharges
made to the Sanitary and Industrial Waste System just before
loss of Circulating Water will be counted twice in the dose
calculation process.

If radioactivity in the Service Water becomes > LLD as
determined by the analysis required by Radiological Effluent
Technical Specification, Table 4.11-1, that concentration must
be included in the Dose determination. For this part of the
dose calculation, F, = 1and At = the entire time since the
last Service Water sample was taken.
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TABLE 1.2-1
BIOACCUMULATION FACTORS*
(pCikg per pCi/liter)

ELEMENT FRESHWATER

B 9.0E-01
= 4 6E03
Na 1.0E02
(3 1.0E 08
Cr 2.0E0Q2
Mn 40E02
Fe 1.0E02
Co 5.0E01
Ni 1.0E02
Cu S.0ED
Zn 2.0E03
Br 42802
Rb 2.0E03
Sr 3.0E01
Y 2.5E01
2r 3.3E00
Nb 3.0E04
Mo 1.0E 01
Tc 1.5E01
Ru 1.0E01
Rh 1.0E 01
Te 40E02

| 1.5E01
Cs 20E03
Ba 4 0E0Q0
La 2.5E01
Ce 1.0E0Q0
Pr 2.5€01
Nd 2.5E01
W 1.2E03
Np 1.0€E 01

*Valuesin Table 1.2-1 are taken from Reference 3, Table A-1
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TABLE 1.2-2
Page 1 of 2
ADULT INGESTION DOSE FACTORS®
(mrem/pCi ingested)

HUCLILE BONE LIVER T.ADCY TMYROI1D u:o~zv LUNG

NO DaATa 1.2%€=07 1.C5%€~07 1.0%¢~-07 l.OSE-O? 1.0%5¢=-07 1,0%€-07
14 2.,804E-06 S5.68E~07 S.68E~07 S.6BE~NT S.6BE-07 5.60E~07 S.68E-07
NA 24 1.706«-06 1.70E-00 l.?OE-Ob 1.70E-086 1.706~06 1.706-006 1.70E-08

32 1.93€-06 | ,.20E~0% 7. toE-Ob NO Dava NC DaTA NO DATa 2.17€-08

cR 51 ND DavTa ND Cavfa 2.00E-09 1.59E~09 5.06E~10 I.%53E~09 6.696-07
ne Se NO QATA @, 957€-06 B.72E~07 WO DaVA 1.36E~06 ®NO DaTa l.40E=-0%
uN Seé NO DATA 1l LSE=07 2.04%-08 NO DATA l.46E~07 NO Data J.6TE~00
fFg 55 2.T5€E~086 1.90F=08 4.43E-07 NO DATA ND DATA 1.06E~006 1.09E-08
FE 90 4,346~06 1.02€6~ 05 3.91E~00 ND DAYa NO DATA 2.8%E-006 3.¢0FE-08
co so NO DATA T.65¢= 07 1.67E~086 NO DaTa ND DaTa NO OATAR 1.51E~0%
CO &0 NO DATA 2.14F=-006 &,.72C-06 NO DATA NO DarTa NO DAYA 5., 02E~09%
Nl o) 1.30€~C4 9.0lE~00 &.36E-06 NO DaATA NO DATA MO DATA 1.888-00
TS $.28E-07 6.84E-08 J.13E-08 NO DATA NO DaTa NO DATA 1.74E=06
CU o+« NO DATA B.33E-08 3.91E-08 WO pavVaA 2.10€6-07 WO DATA T.10E~06
IN o5 G.B4E-006 1.54E~05 0.%E-086 NO Data 1.036-0% N0 onra 9.70€=00
IN 69 L.03=08 1.97€~08 1.37€-09 NO DAVa 1.28€-08 NO DAIA 2.90E-09
er 83 NO DATA NO DAYA 6.,026-08 w0 DATA NO DATA NO DAYA 5.79€-08
BR 86 NO DATA MO DaTA $.21E~082 dava NO DATA NO DATA 4,.0%E~13

R e S —— R - - - —

B8R @5 NO DATA NO DATa 2.16E-09 NO DaTla ND DATA LY E-24
R® 86 NO DATA 2.11E~05 9.83E~00 NO DATA NO DATA 4. 16E=00
asg @e NQ DATA ©.05E=-08 3.21E~08 NO DaVA NO 0AYA 8.36E~19
RB 89 NO DATA “.01€-08 2.82E-08 NO DATA ND DAYA MO DaTA 2.33€-21
SR @9 3.08E-04 WO DATA B.86E-06 NO DaTA NO DaTa NO DATA 4.94E~08%
SR 90 T.50E~03 NO DaTa 1.86€E~03 W~NO DATA NO DATA ND DATA 219E~ o«
s& 91 $.07E-06 NO DATA 2.29€=97 NO DATA NQ DATA RO DATA

s 92 2.13E-06 NO DATA 9.30€E-00 NO DaTA NO DaTa N0 0ATA

Y 90 9.62E-09 w0 DATA 2.58E~10 NO DATA NO DATA M0 OMA 1.02€-04
Y S1lr 9.09€E-11 ®NO DarTa J3.52E~12 ND OaATR MO DaTa 2.67E~10
Y 9i 1.4$1E-07 NO DaTA 3.7T76<-09 N0 DATA NO DATA T.T6E-05
Yy 92 8.45E~10 NO DATA 2.47E~11 WO HD DATA 1.48E~05
Yy 93 2.68E~C9% HNO Datva T.40€~11 ND Data NO DATA B.50€~05%
IR 9% J.04E-08 D.75€=09 0.60E-09 1.53¢-08 DavYA 3.09E~-05
ln 97 1.68E=09 3.)9E~10 1.5%E~10 NO $.12€6~10 NO DATA 1.05E-04

NB 93 6.226~09 D.46E-09 1.B6E-09 NO DarTa 3.62E-09 MO OaYA 2.10€-05
M0 99 NO DATA 6.31E«06 B8.206-~07 NO DaTa 9.76€-08 NO DaYA 9.99€-Co
TC 998 2,67E~10 6.98E~10 8.895-09 NO DaATA 1.06E~08 3.42E~10 4.13E-07
fciel 2.56E=10 3.68E-10 3.59E<09 ~NO DATA 6.59€E~09 1.07€~10 1.10€-21
aUlo3 1.8%5€~07 NO DATA T.97€E-08 NO DaATA T.06E~0T7 MO DATA 2.16E~0%
RU10% 1.54E~0B NU DATA 6.0BE~07 NO pDaATa 1.99€-07 NO DATA 9.42€E~06

- —— - - —— - - - — - ——

*Values in Table 1.2-2 are taken from Reference 3, Table E-l1
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reE12e
reLay
TEL29%

6. 77€-00
1.10€=07
1.1%€-09%

TABLE 1.2-2 (Continued)
Page 2 of 2

LIveR T.60CY TwyYRQIC

K1 ONEY

LUNG Gl=tL!

.,

NO DAY
L.4BE-D7
Q. 7T1E-07

3.68E=07
8.79€~-08
3.%5%€~07

NO DATA
NO DATa
8.06E~07

2.42C-00
J.95€~08
& .29F«008

B8.25€-07
2.38€-00
1.82€8=06

L.73E~08
8.15€~-00
3.95€E=06

$.31E-006
2.91£-07
1.09¢-05

2.75€-0%
6,486-07
4.808~0%

0
w0
~0

DAT A
pava
pata

1.78E-04
6.06E~0%
1.07TE-05

L)
LY
NO

oaYa
pava
pava

2:,2TE~09%
8.62€~0e
5. 79€-0%

- - - - - Ok - — 00— 0 O

TEL29
TCLMLN
TEL3L

J.14E-0QB
1.73€E-08
1.97€=-00

1.18€=0C8
8.46C5-07
8.21E-09

T.05E=09
T.0%E=07
©.22E-0

l.ﬁlE-Ol
1.3468-00
1.62E~08

O

€132
t 130
I 43

2.52€E~08
1.56E-07
4, 16E-00

la.’!’ob
Z-Z)!-ﬂb
$.95E=08

1.55€6-00
8.80E~07
SCQlE-OO

L.80E~06
1.89E=06
L+ 95E~-03

1.326-07
8.57E~08
$.63E-00

loS'E-os
3.48E=00
l.OZﬁ-ﬂs

KO Dava 2.37€~-00
ND DAaTa 8.60E-0H
N0 DATA 2. T9€~-09
0ATA To7T1E~09
DATA 1.92€-06

Dava 1.37€~08

6 O S G-

i 2.0)E~07
133 1.42€6-006 2.47E-06 7.5)E-07
[ 13& 1.00€~07 2.88E~0T7 1.0)E-07
I 133 4,63E-07 1.16€~06 &.28E-07
CS13s 6.228~05 1.48E=06 1.21E-046 NO
CsSide 6.51E~06 2.57E~05 1.0%E-0% WO

5.63E-07 1.90€-07

1.90€-09
3.83€-00
&.99€~00

Y.656~0%

8.65E~07
‘o§l§’°.
4,50E-07

1.86E-00
&, 1905
1.43E~0%

parva
para

MO DATA 1.02€-07
MO DaTA 2.226~00
8L OATA 2.51E~10
%0 DATA 1.31E=~00
1.59¢-08 2.59€~0¢
L.96E=-06 2.92E-08

T.97€=-03 1.09€-04 7T.14E~05
csile $5.52€-08 1.09 =07 5.408~08
galLlde 9.70E~08 6.91E~11 2.84E<09

e SR O -

40
NO
~ND

DarvTa
paTA
DaTA

3.T0€-0%
8,01E-06
B.068~11

1.23E~0% 2.11E~06
ToOlE=09 4.65E~1)
BoB2E~11 1.T2E-0O7

0als0 2.03E-0% 2.5%E-08 1.33€-00
ralsl A T1E=0B Y.56€=11 1.59E=09 NO
fale2 2.13€-08 2.19E~11 1.3«E~09 NO

M0

DATA
0ava
DaTA

8.,67E-09
3.31E-112
l.85E~-11

1.46E-08
2.02€E~11
1.24E~11

4,18E~03
2.22€=17
3.00E~26

O R R e R W O S O O O O - —

Lals0
Lala2
cElal

2.500-09
1.28€~10
9.36E-09

1.26E-09
$.828~11
0.33E~09

3.33C~10 NO Dava
l.45€~11 NO DATA
T.186-10 NO DAYA

NO DATA
ND DATA
2.94E-09

M0 DATA
80 DATA
N0 DATA

9.25E-0%
50256'07
2.62§-OS

O SR S R S - -

CELs)
CElas
PR14)

PR1&4
ND1&7
w 197

1.65€E=-0%
4.RBE-O7
9.20€-09

1.22E-08
2.04E=07
3.69E-09

1.35E~10 NO DaATA
2.62€6~08 NO DaTA
&.56€6=10 0 DATA

S.37€-10
1.21€-07
2.13E=-09

NO 0ATA
NO DavTa
®0 DavTa

ﬁoSbE'Os
1.65E~0¢
©.03E~-05%

O G D OF e TR D O O e S O - SR - -

3.01E-11
1.03E=-07

l.256-11
6.29€-09 7.27€E-09
8.01E~08

1.54€~12 ~O DaTa
4.35E~-10 NO DaTa
3.01E-08 WO DAVA

T.0%E~12
4,2%€E-0%9
NO DaTa

NO Dava
MO DATA
80 DATA

4.33E~-18
30""0’
2.82€~09

..... RS A OO S e e W SR ORI - - o e

He239

~
{

1.19€-09

Summe:, SCEandG:

1.17C=10

6.45E~11 N0 Dava

Revision

3.65€E~-10

MO DATA 2.40€-03




TARE 123
SITE RELATED INGESTION JDSE TOMMITMERT FACTOR, Ah'
(mrem/hr per yTi/mi)

oMUCLIDE: BOME ¢ LIVED ! T.B0DY | TuyPOID:! KIBNEY I AuMe ! SI-Ll] !
E S ] (B . Q0C0N B . F6L<00 0. 96L-00 Q. 96000 0.960«00'6.28L200:0.061+009:
! C-10@ (9. 18CoDd 4. 20000 . 30L+BB:C.30L+00 G.360-00:6.30L+CD:6.200 00!
! MasBd 9 .40CoDE 2. 40L 02 9. a0L-22:9 . aBC02:0.080+0R:0.08C-0R!0.480«B8:
L (8. 620907 2. 0%°C056:1.790+00 2. 00000 8.00<BE:6.000+05:9.20C+88!
P Cre%L  0.00L00 2. O0C00.1.038°00:6.942-R1:9. 2. "~01:13.980+B0:3.760402!
P An-Sa  10.00Le0R 4. TEL DD 0. 00002 0. 80L-05:1.420+0D:8.500+00:1.a8( 84!
P MAe38  (0.00L00' ). 20CR2 2.10043):0.500+80:3,.32C00:9.90L+08:3.02C+8)!
Fe=S3 (0.07C+02'G.130+BL:1.0DC+B2:6.000+80:0.0830«00:D.42C-00:93.82C<82!
Fo+98 :3.a00+00 9 . POC+0D:5.260+63:0.00CC0:3.08L+20:19.10080:13.18C+pa!
CA~%0 D.00C*00'1.31M+02:D . I0L+22:5.008<20 ' 9.080+00:!6.002:08:5.058+82!
! Co~68 0.08L08 9.9aC-D2:9.00C+02'0.000+50'9.00C-00:0.00L+58:06.10L+08!
Hivw6D 4. 19Ce0a R.D10<03'1 . 4iC+R2 2. 000+50:2.500<00:0.00C-00:6.87702:
Mi=60  3.70C«02:2 . 21L+01:1.01C0-01:0.08E-80:5.00C00:0.000+00:8.63C+02!
! Cy~3a  (B.00C+%9 1.060%-21:7.950+00:0.00C+20:6.208-91:09.00C+00:1.a000D!
i @n~48 (R.BELoBE:Y? . 30L04:D.99L<Da:0.60CR0 . DECRA:5.00080:a.78L204a!
Ene69 S, 0BC+B1:D.60001'6.67L+00:9.5600.80:0,8a8+01:0,.00088:10.0a8+91:
I Bre82 (6.00(<00:0.P0C+0C 4.20C01 6.500+00:0.008568:0.008C+50:6.35C.P2!
P Dr-0e 6.00(°00:0.00C-00'2.670+81:8.60(60.2.908+G0:9.66L-00'a.a00~0a.
! BreRf 'R.00CBR . 2.00C<50:2.730-00:€.000°00:0.03C+08'C.B0L+90:1.0%8~38!
P Go-0d R2.05CD0!1.03+99 4. T8L«BaB.0ALBR'D.00(-B0 R. 05060 2,02 eDa;
P Bp-E0 'O.00L00 2.P3(02:1.500+G2:0.901+00.0.001-60'0.00L-0D!4.37L-08:
! Ree89 Q. Q0000 1,980 023 .37(+62:0.000 00 3.088+80:90.000-20:3.88C~21"
P BreED 14,7000« D OOL-DEI).B7C+02:0.00E052:0.001+00:8.06L-60.V.000«00:
P Bre®d (3.100<0¢ O.20L0R 2.0PL<RE:R.500+00.3.00000:0.980+08.3.200+048!
P BreBl B.TPCe82 C.EJ00 . D.136+81 0.00C0<BD:R.008C-50:2.908-.08:4,19085!
P BeeBR (B P82 0.GCL+80 1.440<01:0.068C<00 0.82€+50:0.00C-08:0.600<83!
! y-%8 11.08C<00 0.00L-00.3.600-02:0.55C-8C :0.00L+00:0.008:00:1,40C84:
P Y9l 1), 2CC-82 0.00L00 T .0¢C-22:0 OBL-00:0.800<32:0.002-00:0.80EC-~02!
R 28 1 '2.82C0+81 . C. 000G 5.300-02:0.90+00.6.08(<60:8.50C-88:1.310+04:
i ¥=02 (1. 21C-01 . B.000<00 D.23C-02:5.088+09:0.8060+09:6.80C-0D:R.12E83:
I Y=982 ‘.03 -01.C. 00220 .1.00C-02'0.060<00.0.082-0R.:0.08C-80:1,.208+04;
P Rre®Y 2,770l O.PHL-0G) 4.610-01 6. 08C«00:1.9930:2.000«82:2.020<039:
P 2r=2T  1.93C-C1 3.0P0~01.5.010-01 0.BBC-02.a.87C-08:8.00(<680:9.37i82:
! e Pe 4, aTCe01 T . 40C+81 2.34(+02'0 . 83000 2.000+08:8.92C«00:1.310+06:
P Me=B0 (0.0BL<0C 4. 62C82:0.T0C+21:6.06L:28!).C00+3D:6.000-08:1.870+03:
D Ye~P9e (2. %aC-02 §.3IC-22:1.060<C2:5.000+00:3,.800+00:4.87C-00:.32C061:
D Yei0Y (3.020-02:4.36C-2:4.280-2):0.00CR0:7.030~02:2.28C-0%1.31C~13!
D Rus103 (1.00Cc01 0 QAT+ §.92C0F 8. PRL+GOH:Y 57002 :0.00C-C0 R.21L20D:
! My=2189 1.4%L<00'0.00C-CC &.570+-81 . 6.03L<CH:R.35C+00:0.00080:3.210083:
C Ry=1@0 R2.9UCo08:Q.00C-FC.D.TD(21:0.008°0G:2.000+02:6.08L+09:3.01C04:
. Ag=2108') . 42C03:10.81€-8) 7. 00(+HC u.aecoeﬁ:a.smcoml:o.oatoce:s.sec‘es:l
{ Te=1284.2.79Co89:) . 21C+89:9.74C+02:9.95C6F:1,35C+22:68.00C-00:1.1180e;
T0~1878:7.02C09:2.520°03°'0.39C«82:1.08C+82.:2.80€002:8.08C-CI:2.500 04!
P Te=327 '1.38Ce02 11€°91:8,.48C«0)1:9. 40001 :6,.060-B2:8.08C+68:9.00L+01!
i Tee129m.3.260+048:4.4%C+50:2.800+0D:4,.210-05:9.50804:8.000-08:8.08C«B4!
I Tewi29 (H.27C01:1.E3CD1:7.06L<028 2.91C°02:1,07C<02:8.086L-00:R.47C81:
Te~1316.1.80C+00.0,.318+02:7.94C+00!1.300°60:9.082202:0.06C+80:@,.74004!
Te=121 (2.B0C*8) R.27C+0C 6.a7C+00.1.090985:8.981+62:0.060+60:8.00C+00!
Te~138 !2.820°00 1. TRCRD I3 .2YL 00 1,.07005:2.500+D4:0.08C200:0.083T 04!
1-130 !9.D1C*01:2.64C02:1.0%C-02'%.29C+02:4,358-07:0.26C+80:R.RSL0BR!
§=101 (0.P8C«@R:’.0PLo82 6. BOC+C2 2. 02C9F:3.82000:0.26780:1.0%(62!
1-182 (2.02C+81°'C.47C01'2.260+81:2,.26C89:3.30C+08:0.080<80:1.828C«061!
1159 :4.060C02 1.96C<02 . 8.97C+B1:0.32004:9.530-0R:0.08C200:8.64L-02!
1=354 1.26C61:D.03C-01:1.29C+81:9,940+62:9.66€«01:2.000-68:2.900-02!
3398 !5,26Ce0113.,00C°02:3,10C«01:9.118+00:2.28C+02:8.60(+68:1.86002!
Co=194 !5.000+02 :T.210+09:8.000+83:0.227+80:2.338003:7.78C<Ca!1,.80004!
Co=186 (9,17C204:1. 35007 '9.01094:7%.00C-00:0.070+00:9.98L-03:1,480+0a!
T C0=197 !8,08Co07 7 . 31E62:0.a0C+8% 2. .Q0C+00:1.00C+05:9,.99€+04:1,.6500a!
P €E=3%0 (2.69C°22 9.01C-02:2.630+0% ¥.60C+L5:5,000+82'9.08781:2.27C~63!
! P8=199 '0.00C*D2.8.61C-03.8 . 04r-21 0 GOC<80:3.90E~0D:3.0aL-0D'1.6800i1
! Bae140 '4.80C*2D 2.37C<00:1.250+52:0. 06000 3.030-03:1,.95C+H8:3.88C 2]
Ba=1G) :4.D7C+@0:5.:96C-6D:1.40C-01:0.08C<50:0,.870-05:1.07C-€0:2.086L-89!
! Ba~143 :1.90L<00:2.33C-00:1.240-01'0.000+80:1.72C~0D:1.15C-02:2.70C~16!
! Le=348 :9.%0C°21:1.80C-51:4.76C-B2:0.000+P7:0.600+00:0.00C+08:1,.232C+84!
Los142 11.83C-02:0.22C-02:2 07C-8D:9.00(<#2 0.00€<606:9.00C+20:6.000+81:
' Ce=141 (0.01C-01:5.22C-01:6.15C~62:0.08C+09:2.32C~01:0.00C+08:2.67C83!
Ce~3145 !1.01C-01:1.00C+02'1.16C-02:0.000«00:¢.6OT-02:8.00C+00:).90L<08;
I Ce-144 (4. 1GC+01:1.72C+01:2.267+50 0.00C+00:).040+51:0.50C+8G:1.410904;
. Pre3sd !1.92C<0C %.20C-01 :6.320L-02:0 CCC+06:2.05C-21:0.000<080:8.77C+6I!
: Pretdd (4,.33C~03.1.73C-R3:2.19C-04:0.60C+08:.1.0:0-22.0.060<00:6.19C~10!
. M@e3aY 19.00C-01:1.00C00:6.220-02:0.000<00:6.65C~51:9.08C+p0:a.99C+00!
H=107 '9.04Ce®2:2.25C<0Z.5.90C+01.0.000+900 C.08C200:2.880«0%:8, BaLoba:
ML =239 (1.28C-C1 3.89C-02:6.910-02:0.800+68.3.51C-02:0.080+00:2.57r+02:

*Calculated using eguation (32) and Tables 1.2-1 and 1.2-2,
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1.3 Definitions of Effluent Parameters (continued

the site related ingestion dose commitment

factor to the total body or any organ t, for

each identified principal gamma and beta

gm:ner listed in Table 1.2-3 in mrem-ml per
r-uCi.

adjustment factor which will allow the set-
point to be established in a convenient
manner and to prevent spurious alarms.

pioaccumulation Factor for nuclide 1, in fish,
pCi/Kg per pCi/l, from Table 1.2-1

the effluent concentration limit (Specifica-

tion 3.11.1.1) implementing 10CFR 20 for
the site, in uCi/ml.

the effluent concentration of alpha
emitting nuclides observed by gross alpha
analys's of the monthly composite sample.

the measured concentration of Fe-55 in
liquid waste as determined by analysis of
the most recent available quarterly com-
posite sample.

the effluent concentration of a gamma
emitting nuclide, g, observed by gamma-
ray spectroscopy of the waste sample.

the concentration of nuclide, i, as
determined by the analysis of the waste
sample.

the average concentration of radionuclide,
I, in undiluted liquid effluent during time
period At, from any liquid released, in
uCi/ml.

the concentration of radionuclide i in the
Monticello Reservoir.

the concentration of 5r-89 or $r-80 in liquid
wastes as determined by analysis of the
quarterly composite sample.

ODCM, V.C. Summer, SCEandG: Revision 12 (September 1987)
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1.3 Definitions of Effluent Parameters (continued

Term

Definition

the measured concentration of H-3 in liquid
waste as determined by analysis of the
monthly composite.

the setpoint, in uCi/ml, of the radioactivity
monitor measuring the radioactivity con-
centration in the effluent line prior to dilu-
tion and subsequent release.

the monitor setpoint for RM-L7, the
Nuclear Blowdown Monitor Tank discharge
line mon:tor.

the monitor setpoint for RM-L9, the com-
bined Liquid Waste Processing System and
Nuclear Blowdown System effiuent
discharge line monitor.

the monitor setpoint for RM-L11, the Con-
densate Demineralizer Backwash discharge
line monitor.

the monitor setpoint for RM-LS, the Waste
Monitor Tank discharge line monitor.

the monitor setpoint for RM-L3, the initial
Steam Generator Blowdown Effluent line
monitor.

the monitor setpoint for RM-L10, the final
Steam Generator Blowdown Effluent line
monitor

the monitor setpoint for RM-L8, the Tur-
bine Building Sump Effluent line monitor.

the Condensate Demineralize Backwash
Effluent Concentration Factor.

the Steam Generator Blowdown Effluent
Concentration Factor.

the Turbine Building Sump Effluent Con-
centration Factor.

ODCM, V.C. Summer, SCEandG: Revision 12 (September 1987)
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1.3 Definitions of Effluent Parameters (continued

DF

DF

n

the dilution factor, which is the ratio of the
total dilution flow rate to the effluent
stream flow rate(s)

a dose conversion factor for nuclide, i, for
adults in preselected organ, t, in mrem/pCi
tfound in Table 1.2-2.

the cumulative dose commitment to the
total body or any organ, t, from the liquid
effluents for the total time period

Dilution Factor from the near field area
within one-quarter mile of the release
points to the potable water intake for adult
water consumption; for V. C. Summer, D

= 1

the dilution water flow setpoint as deter-
mined prior to the reiease, in volume per
unit time.

the flow rate of the Circulating Water
System during the time of release of the
Turbine Building Sump and/or the Steam
Generator Blowdown.

the dilution flow rate of the Circulating
Water System upon which the setpoint is
based, as corrected for any recirculated
radioactivity.

the flow rate of water through the Fairfield
Pumped Storage Station penstock(s) to
which radioactive liquids are being dis-
charged during the period of effluent re-
lease.This flow rate is dependent upon
operational status of Fairfield Pumped
Storage Station.

the flow setpoint as determined for the
radiation monitor location.

the maximum permissible discharge flow-
rate for releases to the Circulating Water.
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1.3 Definitions of Effluent Parameters (continued

Term

f

db

SF

[ZCilg

Definition

the flow rate of the Nuclear Blowdown
Monitor Tank discharge.

the flow rate of a Waste Monitor Tank dis-
charge.

the flow rate of the Steam Generator Blow-
down discharge.

the recirculation flow rate used to mix the
contents of a tank.

the maximum permissible discharge flow
rate for batch releases to the penstocks.

the dilution flow rate through the pen-
stock(s) receiving the radioactive liquid re-
lease upon which the effluent monitor set-
point s based, as corrected for any recircu-
lated radioactivity.

the near field average dilution factor for C
during any liquid effluent release.

1.14 x 10°, units conversion factor.

MPC , MPC,, MPC, MPC,, and MPC, = the
limitfng concentrations of the appropriate
gamma emitting, alpha emitting, and
strontium radionuclides, Fe-55, and tritium,
respectively, from 10CFR, Part 20, Appendix
B, Table Il, Column 2. For gamma emitting
noble gas radionuclides, MPC = 2 x 10*
uCi/ml, according to the Radiological Efflu-
ent Technical Specifications.

the safety factor, a conservative factor used
to compensate for engineering and
measurement uncertainties. SF = 0.5,
corresponding to a 100 percent variation.

the sum of the measured radionuclide
concentrations of the Nuclear Blowdown
Monitor Tank.
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Term

[Cilp

[ZCily

[Z Ci]s

[2 Ci]D

[2 Ci]T

(Z (C.’/MPQ)]B

[Z(CiMPC))],,

[Z (Ci/MPC))]g

(Z (C;/MPCi)]D

(£ (CYMPC))],

t

ODCM, V.C Summer, SCEandG: Revision 12 (September 1987)

1.3 Definitions of Effluent Parameters (continued

Definition

the Lower Limit of Detection, LLD, for
radionuclide i in liquid waste in the Waste
Monitor Tank, as determined by Technical
Specifications, Table 4.11-1.

the sum of the measured radionuclide
concentrations for a Waste Monitor Tank.

the sum of the measured radionuclide
concentrations for the Steam Generator
Blowdown

the sum of the measured radionuclide
concentrations for the Condensate
Demineralizer Backwash.

the sum of the measured radionuclide
concentrations for the Turbine Building
Sump.

the sum of the ratios of the measured
concentration of nuclide i to its limiting
value MPC for the Nuclear Biowdown
Monitor Tank.

the sum of the ratios of the measured
concentration of nuclide 1 to its limitin
value MPC for the Waste Monitor Tan
being considered for release.

the sum of the ratios of the measured
concentration of nuclide i to its limiting
value MPC for the Steam Generator
Blowdown Effluent.

the sum of the ratios of the measured
concentration of nuclide i to its limiting
value MPC for the Condensate
Demineralizer Backwash.

the sum of the ratios of the measured
concentration of nuclide i to its limiting
value MPC for the Turbine Building Sump
Effluent.

the minimum time for recirculating the
contents of a tank prior to sampling.
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Definit.ons of Effluent Parameters (continued

ST %gctien of
Definition nital Use

the length in hours of a time period over 1.2
which concentrations and flow rates are
averaged for dose calculations

21 kg/yr, fish consumption (adult) 1.2
730 kg/yr, water consumption (adult) 1.2

the volume of liquid in a tank to be  J§
sampled.

applicable near-field dilution factor when 1.2
no additional dilution is to be considered;
2=

ODCM, V.C. Summer, SCEandG: Revision 12 (September 1987)
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20  GASEOUS EFFLUENTS

2.1  Gaseous Effluent Monitor Setpoints
The calculated setpoint values will be regarded as upper bounds for
the actual setpoint adjustmerits. That is, setpoint adjustments are not

required to be performed if the existing setpoint level corresponds to
a lower count rate than the calculated value.

2.1.1 Station Vent Noble Gas Monitors

For the purpose of implementation ¢f section 3.3.3.9 of the
Technical Specifications, the alarm setpoint level for the station
vent noble gas monitors will be calculated as follows:

count rate of the plant vent nobl2 gas moritor (=
S, for RM-A3) or the containment purge noble gas
monitor (= S for RM-A4) at the alarm setpoint
level
0.25xR xD,¢ (33)
= the lesser of or

0.25xR, xD,, (34)

the safety factor applied to each of the two vent
noble gas monitors (plant vent and containment
purge) to assure that the sum of the releases has a
combined safety factor of 0.5 which allows a 100

percent margin for cumulative uncertainties of
measurements

Dose rate limit to the total body of an individual
500 mrem/yr

count rate per mrem/yr to the total body

ODCM, V.C. Summer, SCE&G: Revision 12 (September 1987)
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= C/(XQ)xF xLKX) 35)
g b 4 vx' Ay ( .

X = the measured concentration of noble gas radionuclide
tin the last grab sample analyzed for vent v, pCi/mi.
(For the plant vent, grab samples are taken at least
monthly. For the 6" and 36" rontainment purge lines,
the sample is taken just prior to the release and also
monthly, if the release is continuous.)

F = the flow rate in ventv, casec. (1 ce/sec = 0.002119 ¢fm)

C = count rate of the monitor on station vent v cor-
responding to grab sample noble gas concentrations,
X, as determined from the monitor's calibration
curve. (Initial calibration curves of the type shown in
Figure 2.1-1 have been determined conservatively
from families of response curves supplied by the
monitor manufacturers. As releases occur, a historical
correlation will be prepared and placed in service
when sufficient data are accumulated.)

X/Q = the highest annual average relative concentration in
any sector, at the site boundary.
= 53x10%seum?inthe SE sector*

K = total body dose factor due to gamma emissions from
isotope i (mrem/yr per uCi/m?) from Table 2.1-1.

D = Dose rate limit to the skin of the body of an individual
in an unrestricted area
= 3000 mrem/year.

Reference 4, Section 11.3.8 states that this is the annual average relative
dispersion at the point on the exclusion boundary where highest concentra-
tions may be expected.

ODCM, V.C. Summer, SCE&G: Revision 12 (September 1987)
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Figure 2.1-1
Sample Noble Gas Monitor Calibration
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count rate per mrem/yr to the skin O
Cv + (XMW xFux £ (L + 1.1M) X\) (36)
|

skin dose factor due to beta emissions from isotope |
(mrem/yr per uCi/m’) from Table 2.1-1.

mrem skin dose per mrad air dose

air dose factor due to gamma emissions from isotope |
(mrad/yr per pCi/m?) from Table 2.1-1.

If two simultaneous releases out of the main plant vent
should occur, calculate the setpoint for each type of release
and use lowest setpoint obtained. At plant startups when
no grab sample analysis is available for the continuous

releases, the Alternate Methodology of Section 2.1.3 must
be used.

Waste Gas Decay System

The permissible conditions for discharge through the waste gas
decay system monitor (RM-A10) will be calculated in a manner
similar to that for the plant vent noble gas monitor. In the case of
the waste gas system, however, the discharge flow rate is con-
tinuously controllable by valve HCV-014 and permissible release
conditions are therefore defined in terms of both flow rate and
concentration. Whereas, RMA-10 is used only to insure that a
rep.esentative sample was obtained

ODCM, V.C. Summer, SCE&G: Revision 12 (September 1987)
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For operational convenience, (to prevent spurious alarms due to
fluctuations in background) the setpoint level will be established
at 1.5 times the measured waste concentration.

The maximum permissible flow rate will be set on the same basis

but include the engineering safety factor of 0.5. The RM-A10
setpoint level S is defined as:

S, < 1.5¢ (37)
where:
¢ = count rate of the waste gas decay system monitor
corresponding to the measured concentration (uCi/ml)

The maximum permissible waste gas flowrate f_ (cc/sec) is
calculated from the maximum permissible dose rates at the site
boundary according to:

~ = thelesserof f orf (38)

the maximum permissible discharge rate based on total
body dose rate.

0.2'51(0,6/[)(%1(1.5}.“.X'd K) (39)
|

the maximum permissible discharge rate based on skin
dose rate

0.25xD,/[XQx 15X, (L + 1.1M)) (40)
|

the concentration of noble gas radionuclide i in the waste

gas decay tank whose contents are to be discharged, as

corrected to the pressure of the discharge stream at the

point of the flowrate measurement. The maximum

discharge pressure as governed by the diaphragm valve,
7896, is 30 psia.

ODCM, V.C. Summer, SCE&G: Revision 12 (September 1987)
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NOTE: The factor of 1.5 in the denominators of equations (39)
and (40) places f_ on the same basis as S,

When a discharge is to be conducted, valve HCV-014 is to
be opened until (a) the waste gas discharge flowrate reaches 0.9 x
f, or (b) the count rate of the plant vent noble gas monitor RM-A3
approaches its setpoint, whichever of the above conditions is
reached first.

When no discharges are being made from the Waste Gas
Decay System, the RM-A10 setpoint should be established as near
background as practical to prevent spurious alarms and yet alarm
in the event of an inadvertent release.

Alternative Methodology for Establishing Conservative Setpoints

A more conservative setpoint may be calculated to
minimize requirements for adjustment of the monitor as follows:

For a plant vent:

R/ = conservative count rate per mrem/yr to the total body
(Xe-133 detection, Kr-89 dose).

= C'+[XQxK,, goxX xF), (41)
where:
X, = a concentration of Xe-133 chosen to be in the
operating range of the monitor on vent v, pCi/cc.
C, = the count rate of the monitor on vent v corresponding
to X' pCi/cc of Xe-133.
Ki.gs = total body dose factor for Kr-89, the most restrictive

isotope from Table 2.1-1
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R' = countrate per mrem/yr to the skin.

$
= €+ [KRx(L,, g+ 1.IM, ) XX 'xF] (42)

where:
L, g = skin dose factor for Kr-89, the must restrictive isotope
from Table 2.1-1.

M, g = air dose factor for Kr-89, the most restrictive

isotope, from Table 2.1-1.
For the waste gas decay system:

f' = the conservative maximum permissible discharge rate
based on Kr-89 total body dose rate.

= 025D, + [XQx1.5xX,/xK, 4 (43)

f' = the conservative maximum permissible discharge rate
based on Kr-89 skin dose rate.

= 025xDg +[(XQx1.5xX,x(L,, g9 + 1.1M,, ,0)] (44)

X,/ = the total concentration of noble gas radionuclides in
the waste gas decay tank whose contents are to be
discharged, as corrected to the pressure of the
discharge stream at the point of the flow
measurement.

¢ = count rate of the waste gas decay system monitor
corresponding to X ' pCi/cc of Kr-85.
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TABLE 2.11

DOSE FACTORS FOR EXPOSURE TO A SEMI-INFINITE CLOUD OF NOBLE GASES,*

Nuclide y-Body*** (K) B-Skin***(L) y-Air**(M) B-Air**(N)
Kr-85m 117E+03**** 146E+03 1.23E+03 1.97E + 03
Kr-85 1.61E+01 1.34E + 03 1.72E+ 01 1.95€ + 03
Kr-87 5.92E +03 9.73E +03 6.17€ + 03 1.03E +04
Kr-88 147€ +04 2.37E +03 1.52E+04 2.93E+03
Kr-89 1.66E + 04 1.01E+04 1.73E+04 1.06E + 04
Kr-90 1.56E + 04 7.29€ + 03 1.63E+04 7.83E +03
Xe-131m 9.15E + 01 4.76E + 02 1.56E + 02 1.11E+03
Xe-133m 251E+02 9.94E + 02 3.27E+02 148E +03
Xe-133 2.94E + 02 3.06E + 02 3.53E+02 1.05€ +03
Xe-135m 3.12E+03 7.11E + 02 3.36E + 03 7.39€ + 02
Xe-135 181E+03 1.86E + 03 192E +03 2 46E + 03
Xe-137 1.42E +03 1.22E+04 1.51€+03 1.27E + 04
Xe-138 8.83E +03 413E+03 921E +03 475E +03
Ar-41 8.84EF + 03 2.69E + 03 9 30E +03 3.28E +03

*Values taken from Reference 3, Table B-1

**mrad-m3
p'c’u-yr

***mrem-m3
PE"V'

***%117E+03 = 1.17x10°

ODCM, V.C. Summer, SCERG: Revision 12 (September 1987)
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2.2 Gaseous Effluent Dose Calculations

2.2.1 Unrestricted Area Boundary Dose

22138 For the purpose of implementation of section 3.11.2.1a of
the Technical Specifications, the dose at the unrestricted

area boundary due to noble gases shall be calculated as
follows:

D, current total body dose rate (mrem/yr)

X%EKB,
|

current skin dose rate (mrem/yr)

QL +1.1M)Q

the release rate of noble gas radionuclide i as
determined from the concentration measured in
the analysis of the appropriate sample required
by Radiological Effluent Technical Specification
Table4.11-2 (pCi/sec.).

the highest annual average relative concen-
tration in any sector, at the site boundary (for
value, see Section 2.1.1)

Organ doses due to radioindines and all radioactive materials in
particulate form and radionuclides (other than noble gases)
with half-lives greater than eight days, will be calculated for
the purpose of implementation of Technical Specification
section 3.11.2.1.b as follows

D. = currentcrgan dose rate (mrem/yr)
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LXOP Q'
|

the highest annual average relative
concentration in any sector, at the site boundary
(for value, see Section 2.1.1)

dose parameter for radionuclide i, (mrem/yr per
pCi/m?®) for inhalation, from Table 2.2-1.

the release rate of non-noble gas radionuclide |
as determined from the concentrations
measured in the analysis of the appropriate
sampie required by Radiological Effluent
Technical Specification Table 4.11-2 (uCi/sec).

2.2.2 Unrestricted Area Dose to Individual

222a For the purpose of sections 3.11.2.2 and 3.11.2.4 of the

Technical Specifications, the air dose in unrestricted areas
shall be determined as follows:

Dy = airdose due to gamma emissions from noble gas
radionuclide i (mrad)

w—
= 317x10%ZM XQQ (48)
|
where:

3.17 x 10® = the fraction of one year per one second
Q= cumulative release of noble gas radionuclide |

over the period of interest (uCi).

ODCM, V.C. Summer, SCE&G: Revision 12 (September 1987)
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air due to beta emissions from noble gas
radionuclide i (mrad)

317x10% SN XOQ (49)

air dose factor due to beta emissions from noble

gas radionuclide | (mrad/yr per uCi/m?) from
Table 2.1-1

Dose to an individual from radioiodines and radioactive
materials in particulate form and radionuclides (other than
noble gases), with half-lives greater than eight (8) days will
be calculated for the purpose of implementation of section
3.11.2 3 of the Technical Specifications as follows

D, dose to an individual from radioiodines and
radionuclides in particulate form, with half-lives
greater than eight days (mrem)

317x10¢TR W 'Q/, (50)
I

relative concentration or relative depcsition for
the maximum exposed individual, as appropriate
for exposure pathway | and radionuclide i.

X/Q' for inhalation and all tritium pathways
= 2.2x10%seum’

0/Q' for other pathways and non-tritium radio-
nuclides

= B8B4x10m*

ODCM, V.C. Summer, SCE&G: Revision 12 (September 1987)
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(See the notes to Table 2.2.7 and 2.2-8 for the origin of
these factors.)

R = dose factor for radionuclide i and pathway j,
(mrem/yr per uCi/m?®) or (m? - mrem/yr per
pCisec) from Table 2.2-2.

"6,' = Cumulative release of non-noble gas
radionuclide | (required by Technical
Specification 3.11.2 3) over the period of interest
(pCi). -

222c¢ For the purpose cf initial assessments of the impact of
unplanned gaseous releases required by Section 6.9.1.13 of
the RETS, dose calculations for the critical receptor in each
affected sector may be performed using the above
equations as follows. For each location, X/Q' and D/Q’ will
be caiculated according to the methods of Section 2.3 of '
this ODCM, using the measured meteoro'ogical parameters
for the period of the unplanned release. The location of
the critical receptors and the pathways | which should be
analyzed for each are shown in Table 2.2-7. (For very
rough calculations, the annual average X'Q and D/Q for
each receptor are shown in Table 2.2-8) The R, for the
appropriate exposure pathways and age groups will be
selected from Tables 2.2-3 through 2.2-6.
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PATHWAY DOSE FACTORS FUR SECTION 2.2 Lo (P

See note, page 2.0-16

Units - mrem/yr per uCi/m

Taole ¢.2+)

Page 1 of 3

W3 T asEee T
€SI e
iNa-2a TR RERRA T
N T T
CRT81 T CeveEeae T
L T ST
TRN-8 T asaEees T
L N 91T

IFE~S9 { C6PE+06 |

ICO-58 I 4. 106E«06 |

ettt b L LT - -

ICO~60 I 7 067E«06 |

INI=63 I B . 214E«0S |

INI=6S% I B.399E+04 |

ICU~64 I 3.670E+04 |

IIN-68 1 9 953608 1

IIN~69 I 1. 04BE+04

IER-83 I 4 736E«02 |

IBR-84 | S.476E+02 |

(BR-8S I 2.S3LE+0L |

IRB~-86 | 1 9B3IE+08 |

IRB-88 | S . 624E+02 |

IRE~BY I 3. 4S2E«02 |

ISR-89 | 2 1S7€+06 |

ISR=90 I 1. 040E+08 |

ISR=91 1§ 739E+08 1

3
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Tavle ¢.2<1 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.1.0 (P;)
Page 2 of 3

AGE GROUP CHILD

.0S4E+03

Units - mrem/yr per uCHm3
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Table ¢.2-1 (Continueq)

PATHWAY DOSE FACTORS FOR SECTION 2.2.1.b (Fs)

Page 3 of 3

AGE GROUP ( CHILD )

| ISOTOPE)  INNALATION |
o N T T T
=332 TSR0 T
11-133"""1" "3 gaake08 )
1=1387 7717 8 T 0eska0a 1
11-135 1 7 5186408 )
1C8=134" "1 "1 014E%06 ]
1C8=136 1 1.709E+08 "1
1C8-137" 1779 168Ee05 1
1CS-138 | 8 399E+0 1
IBA-1357 187353 004 T
IBA=140° 1 1 .743E+06 1
IBA-1a1 T 25156003 ]
1BA-143 1 6a3Ee03 1
ILA=140 1 2 287E+08 )
ILA=142" 1 "7 588k 04 )
ICE-141 1§ 439E+05 1
ICE-143 1 1 .273E+08 )
ICE-144 1 71 198Ee07 7
IPR=-1a3" 17 4 3358408 ]
IPR-144 1 1 SeSEe03 1
IND=147" 1 "3 283E+08 1
1W=187 1§ 103Es04 )
7553553"7':§:§§§E262:'I

Units - mrem/yr per uCiim"

ODOM, V.C. Summer, SCEandG: Revision 12 (Seretmber 1987)
] LA
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NOTE:  The P values of Table 2.2-1 were calculated according to the methods of ‘
Reference 1, Section 5.2.1, for children. The values used for the various

parameters and the origins of those values are given below in Table 2.2-9
and its notes.

ODCM, V. C. Summer, SCEandG: Revision 12 (September, 1987)
2016



Table 2.2<2
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.b (Ry)®
(For Dose Calculations Required by TS 3.11.2.3)

Page 1 of 3

AGE GROUP ( CHILD ) ( N, 3 ( CHILD )

ISOTOPE! INMALATION GROUND PLANE! VEGETATION

® See note, page 2.0-31

Q Units:

Inhalation

and all tritium - mrem/yr
Others -m " mrem/vr per uCi/sec

ODO4, V.C. Summer, SCEandG: Revision)y |




Table 2.2-2 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.b (Ry)
Page 2 of 3

AGE GROUP ( CHILD ) ( NA ) ( CHILD)

ISR=92" 1 2.434E+08 1 8 8318508 T"I'S?ii»iq"u
1Y=90 1 2Te7%E+08 1S 308E+03 1 6. S69E+07 1
T?Iiii"'7°'5'iI;Eioi"?"ITIZIeiii"T°'x'35?6363”'7
1Y=01" " 1T 098006 1 1.207€008 T 3" 4BAE+09 |
(Y=92 1 2.390E405 1 2 1436508 1 4.576E+04 1
T?Zii'"'T"S'SG%E:K;"T"S'%&ZE:EE 14 4826406 1
Tiiiii"’T"i'iiiiiii"T"ETii?ilii"T"ifiiié:ii"?
725365"'7"§'§xIEZis"T"ifZiEE:EZ"T"Z'EZiE:E?'"T
T&iiii"'T"i'IZEEIEi"T"E72662:66"T"i'323€$65"7
TRS'3$"'T"I'§§ZE:6§"T"ZTZ?ZEIEI"T"I'ZZ;E16§"T
7?51338"7"2'526E265°'T"i'?i?i:ii"?"s'iiii¢Ei"T
T?EIIEI"T"i'iZZEZBi"T"i'é??i:i‘"T"Z’Izii'i;"T
IRU-103 1 Z'Ziiiiii"T"I’EZEEIEE"T"S'§5I€JES"T
TEGIIEE"T"3'3E§EIEI"T"§'£I£EIEE"T"§'$EIE252"T
TEGTISI"T"1'255&265"7"§'64$EIEE"T' { 1SPE+10 1
1AG=110M 1 $.476E%06 | 4.019Ee09 1 3 SBiEaty T
T?E'Iiii'T"a'57§E$Gi°'7"5'I?SEIEZ"T"i'Eiiiiii i
T?E'IE?R'T"g'2562:32"7"?'6555:63"7"5'5262163"?
ITE=127 | §.624E404 1 3 293E+03 | 3.903E408 1
T?EZIE$R°T"I';ZIE:EZ"T"i‘SBEEIE?"T"i'ZIEE:S?"T
T?EZI§3°’T"i°i23§:GZ"T"i'65ZEJEZ'°T"§'£EZE'6£°'T
ITE-131H | 3.078E408 1 5 4SPE+06 | 2.163E407 1
T?E'Iii"?"i'iiiiioi"T"S'ZEEEIE?"T"I’§23E'IZ::I
T?E'Iii"T"i'5525165"?"2'3§SéioZ"T"S';IIEIS?__l
O T I 2 T O LTI
: il
Units: Inhalation - mrem/yr per uCi/m
Others - mz * mrem/yr per uCi/sec
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Units:

ODOM, V.C. Summer, SCEAndG:

Table 2.2-2 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.b (Ri)
Page 3 of 3

11-133 1 3. uobos 2. nu:oos 1B 113E+08 4
11=434 1 §'523EIEI"T"s°§55E26§'°T"Z'°’EE'55°'T
TiZI§§°°'T";'3IiE:3€"T"E’?Z?E:EZ"T"3°;§§EIGZ°'T
7653334"7"I'iIZE:EZ"T"S'EE;EIG3"T T2 631E410 1
7653155'°T°':'553E15§°'T"I'55;E:63"T”z“ii?iiii”?

- ---------------o------------—---------o--—-—--—nn

ICH-437 | 9 06SE+08% | 1. 204E+40 | 2 3I92E+10 |

ICS=-138 | ©.399€+02 | 4. 10’!008 | 9.433E-44 |

IBA=439 | S .772E+04 | 4. t"E*OS | 2.9S0E+00

IBA=140 | { 743E+06 | 2. J46E+07 | 2.767E+08 |

IBA=141 | 2 949E+03 | 4, 734E+04 | { HO0SE-21 |

TBATI4Z 11 RA3EN03 1 5. 08MES0A 1 A 19SES0 T
ICATIA0 12 257608 1 2. 180ES07 1 3 16aEe0r ]
ICAZ142 17 S8SER0A 1 6. BBRES0S i S8REeIL ]
(CESIAL 1T AR S 1 i SH0Ev0y 1T eeRENee ]
ICEZ143 11 a73Ee0s 1 2 67Ee08 1 1 364EN07 T
O L LN

IPR=143 | 4.329E+05 | 0.000E+00 | {1 .S7SE«08 |

.------Q----------------‘--------------------------.

IPR=144 | { S&SE+03 | 2. 112E+03 | 3.829E-23 |

IND=147 | 3 .2B82E+0S | {.009E+07 | 9.497E+07 |

IW=~4{87 | 9.102E+04 | 2.740E+06 1| &, 3B0E«06 |

T§F3i§$'°T"Z'ZEIEIEZ"T"I'3;ZEIEI 1 1.357E407 1

Inhalation - mrem/yr per uCi/m3

Others - m2 * mrem/yr per u(Ci/sec

Revision 12 (September 1987)
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Tadble 2.2-3
PATHWAY DOSE FACTORS FOR SECTION ¢.2.2.¢c (R )'
(For Dose Calculations Required by TS 6.9.1. 13)

Page 1 of 3

A0E CROUP  ( Iwramt { N ) | l"“' ) { INFaNY )  INFaNY C INFaNY )  INFanY

CIBOTOPE L ThmaLATION | | CROUMD PLaNET ERE/EON/RILE | GRE/COM/NENT) BRB/CON/RILE | BRE/EOTIRERTI "”'”ﬁ i
S T T L N L R T T T R BT L L | AORESRD | b aeNEeRb )
L L T T O 3 LTt O M % 1 N S T T
L R N T T e T 2 R N L O LT o e e T T 1 T o P ANNEeNE 1
L3 T T R e L I 2 L S I T T T o Ty T
L T L S T T L T 1 1T L I L I I T 2 O S 11T P
L R L N T T e W T T Y1 L R I T T A I T 1 1 A00E 88 |
TR T R N o N L T T T o R
S e N T T o R 6"'7 B R L T T o 1 Y S 00NES00 | 0.000€408 1
R R T T W T L L 3 L L L L o T 2 T
L I T o'?iuoc'v' I N L T T T T T ANOEe08 |
I X e I I L T N T EY T I BT OO R T 2T
I T N T T It NN T 1 T T ot 1 P L S O T T
LR A I T T e e O BORESRN | 0 O00ESR0 | 0 0O0ECON | §.0008%00 |
L I I N L T L B 1 1 T I L S N L R T e
i T L N S e I T G OORECRE | S a0Re0% | 4. 0R0E00 | 4. 000888 1
et A L L R I N L T I o T e N N N T S e T e
Tiilii“:? L I N L T T e T R LT O T 2
L I LT I T T L T S N T S O LT CC T
L I L T L T e T T T KNI e TaneEeas
L T L I I 1 Tt L N L L S D TS
O T I L S N L Cr TN W £ 3 SRR T e
355;90__'3_ I L N e N T T Lo T 1 I
L O L T X T S OO T Yt N LT EY O 11+ e TR T
TRL ST L L T O L T e Lt o o 1 2 1 3 ). 00800 |
Eé!ffl. L T I 3 T 2 M i Y £ B 000000 1 0. 0000400 | 4 000EeN8 )

(PASTURE) (PASTURE) (FEED) (PASTURE)
* See note, page 2,0-32
Units: Inhalation and all tritium - mrem/yr per 4 Ci/m3 .
Other pathways for all other radionuclides - me mrem/yr per yu(i/sec

ODQM, V.C. Summer, SCEandG: Revision }2 (September 1987) 2.0-20



Table 2.2-3 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.¢ (Ry)®

. Page 2 of 3

AGL CROUP INFaNY ) i N ) ( unm ) ‘ l'“‘ l { INFANY ) ( INFANY ) C INFANY )

............. e ettt

ORI EROUND PUANET ERR/CON/RILE! GNR/COM/REAT I ciofcuurunsuu’iioFOOanCavo TVEBETATION |

R N L T e T T T T T e I T
R L S T S N L S ssti-oi R R T T
R N S O LT SO R R T e

L T T T T S T RSN
I Y T T L R L S N R LT S N 1 S
L T T 0 I L Sy L I o I L S LI T ST
CEROE T L TRREAN TR RIEARR L R BRPEORR 1 N ARAEeRR 1 L ARERE 1 A ARRESRE 1 h eeeEeR
RN .|_:2!!.o' \ a o L L S N e
:gg:gi ..1..2.3!!!:!'..1. L 3T S L L o T T T L L I T T T T
B I L I T S T N L I L T N o I T T T 1 2 T
B N R N L O S e e e e T T T
B I L I T L S e R L e R e T e T T
T N T L S N L O i I LT C I LT T
B I T I N L R N T e e R T T T e teeEen |
R L I T T S N L S O LS et
. B R O N T e N T T T T
1TE-IRER 1 4 GRESO T IRNEeRs 1 L ReBEseR ) R A N R L S e
I T T T N L I L LTt T IO N 11T LI 1T 1o
13;:333_4_33:««0 Lo B RO3ES03 0 1 INREeNS (0. 000ER0 | 0. 0COECRE | 0. 000E-00 'l LRSS
TE-iReR 1y LEIASEANY L INREARY L RRESRE T T AR T eReEeee heeEeae |
L N L N S S L T T T R LT L e
FETR T e _!.ouo;... L N L T R R R L S O T e e
I L L L S R S N R LTS T
1!!::!!”:"!‘_:2!!21 PO PeBESRe | b SLIEONT i 0 000Nk 1 | SALE~0L | 0 000E«00 ' WONEeRE
T L LT T L S N L O L ST

(PASTURE)  (PASTURE) (FEED) (PASTURE)
. Units: Inhalation and all tritfum - mrem/yr per yCi/m>

Other pathways for all other radionuc)ides - mz ' mrem/yr per u(Ci/sec

Ow‘, V.C. Sm' M: Rl’Vilion 17 (September 1987) 2.0‘21



Table .2-3 (Continued)
PATHWAY DOSE FACTORS FOR SECTION - % N (Qﬁ)'
Page 3 of 3

ACL oD XMIG' b ( u . ) 1 ‘N'M' ) ' IIVMY l l l'.u' '

( InFany

e L

'Lln TERAZEOU/NEAT | ERR/CON/RILE T RE/EDTINEATT VECETaTION | i
B e Bt S T4 e >3 90 o4 J4 4 pho L A1 T e cesust s ol 808
LR AeRET T e [ a0 SRRE08 1 4 WadEeEs |
K .o.(..i' L. 4520406 | | LOGESOD | 0. 8088e00 I 8 4008480 1 0. 080Es08 |

RTIAT
L]

B ———

! l‘el‘.é

R S-S+t T R T 10 AN 55444

1 '0\(‘06 . 9 °0|K~9° | 0.6e8de82 | .77 I B8 00.('00 |

§ 3088408 | : 2 \e nooaooc |
D13 244204 SER.F 51 - - ..................-..
| 94%8+08 o OO0E«00 | 0 000000
Soresesmes

K RO oost-xo N T ST e o

: - — - - - 8. .'ot.Q‘
! 3"t°00 i ’clt~oo K] 7oscooe "0 aeake08 17298449 | ‘ 0. 0088°83

l
I
0
I
b
(8 LABESA0 | 1 RANGeL8 1 o 8Raderd 8008460 | 8 808a+10 i'coocoeo 0.0000+08
: 2:2
l
‘
S H

- ———

. 030(00‘

l

|

l

l |

N L T T2 e 1608~32 908800 1§ oosa:$3° Y RIIRn 0.0008+06

ivasids §eREeT T2 Braa-e8 4006400 0.0608208 1 i ooct-uv “1T0.0000+08
i T 88
|

- ———

l 340ﬂ607
B 0..‘..’ . y;.g.e. ; |a|c-aa .ooo(.oo 0.8008000 | o.ouoo 8.6008008

L I L N T ': RIS .’:T°°$'3go(ooo §.0360+80
meeacot08I00 1 SEETIR 1 0 s00ke00 1TGTGdbEve0
R N T

L SabEe0? | | Jeateo? 1

R 0
R sot(oos i n'oz’u-o‘ |0 8008408 | 1.039€~14 8. 680800 1

. - Frre e ... -
ICE~1aa | ¥ Q4RE+ds AL 0 03!('0’ L J36E+02 | 0. .080

3 7691001 e 00.1000

(P13 | 4 3256485 1 t T 0a%K«0%

e T T T I Y

et T L LT (1 daats N " Toeko8s
—————
R 010000@ 160040 1. 3.4090«0% N 000&000 0.000808

|
10aetae LR 8y \'K;Ii::i°°u i'oiie:oo R T T it T 9 8888400 1
R e T B 0000400 1 B ReREeRE T
R T T T T N I
,,____,,,__,3_:::5;3:, i L T T S I N T T LI T I R T ot o

R S S A AN NN RS e e - -

(PASTURE)  (PASTURE) (FEED) (PASTURE)

Units: Inhalation and all tritium 3

- mrem/yr per yCi/m
Other pathways for al) other radionuclides - m2 mrem/yr per u(i/sec

ODQ4, V.C., Summer, SCEaidG: Revision ember 1987)




Table 2.2-4

PATHWAY DOSE FACTORS FOR SECTION 2.2.2.¢ (R,)*

. (For Dose Qlculations Required by TS 6.9.1.13)
Page 1 of 3

AGE CPDUP ¢ EmILD ) ' | . ) { G‘lk.) ' C' s.' { “lk'l ( CHILD ) ..C !ﬂlt.'

.............. i

\ llOVO'QI uuuu'lu | ..M. 'L“I “lIG“/IILU Gl‘/tb!lﬂﬂl ".I*Iﬂlkll "'l..‘lﬂt'l _W“Y.'l.ﬂ |

(ne) ' ||”h“ RIITI Lagitead 1 ououn | |o!tlon i uoauou i3 2703
L N L I L I L T L IO 1T T L O o 11T 3
b s UL L S T [ LU I LS
O RERESRE | 7 PTEEALN | 7 ALiEeN® ) 3 AABEet® 1 W ooatooo L3 3eeEe0e
I L 3 L YT YT S S I I L s LI TE T T
s AR T T e NLBESRL e MRS TR
L T I I L T L T O T T o T X1 1 o 1 o
L I T I S I I S L LI BT T T LI STt T
O N I L S L L A L T Y T S 11T v |
T L L L N S N T e R T T e
co-eb 1Y L L N N L N N L e e ML T i
Wi UV I I T N T T s L T L e e T
L I L N L L I T O N T £ TOR I 17 2 T I I T T
L I N N S O I T T 7 T B I L 1 2% S STRE-06 | B iSVEe08 )
I I L I L S N S T O S T T 2 I 3T 74 N R e
I I L S T T R T T I I 1 2T T RN ST 1 5T e T
‘ R I L A L I L e T i T o L N T T T L LARE=-67 | § 34%Ee08 |
B I T L S T I T T O T O O 11 21 i -+ 1Tt
§ 1 2. S3iCeAy SO N RRRESRE L PRRERh | b RRRERE L R RRRESRE | R ARREeRE L a et )
R R T e T Tt PURRIAESRE T TTIRARSRE 1 b #PNEeR? 1 e SRAEeeR
R L R T L N S T e AL St L
B I L Rt 7f§izii"u B RRRESRE | R ARBERN T R eenEens T TR
SRR TR T TTUATRE R TR e TR eh L Ry 1S e
O B T T T I S N T LT 01 ST I RO TN T T
zgifffz:_?"i‘vavtoos L T N L N L S O T T T RS Y T TRt £ 7 Tt
(PASTURE) (PASTURE) (FEED) (PASTURE)
* See note, page 2.0-32
Units: Inhalation and al) tritium - mrem/yr per uCi/m3
. Other pathways for all other radionuclides - me - mrem/yr per u(i/sec



Table 2.2-4 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.¢ (R,)'
Page 2 of 3

AL CrOw . Gllub ( wa ) { GNIL.D { Gﬂ&!. { GNIL.’ ( cNIL.D L et

resmsstnan. bt ...-....-.---.... bt ittt -

»)
| IBOTORE I TNMaCATION | ERDUND FLANE] ERE/CON/RILET GRO/COM, NEAT) ORO/COM ML T RE/60T /nEMTI WEEiat ii”

0L 08 4 100Eebe 79520403 Mike0n 3.C70E+00 |

li\bl'l"' ML LT T 212008 . 000E00 (eil-2¢ $ 01000 |

L I R T T G -‘Ii:i:ii"?"i?3855155"7‘°i’5355.35’ i |
L RS T R TTT T  TT Ee I S T T T e
R L X T T T ‘Z?i:is' T i REISTN I N L S T £ e o
75I$i"'°7"i:§§$3300- 1.‘3_33v§:!o_‘1 (R e S L L et T T
e N N L S T T 1 u"i'i:ixiii’ N T T T L L T
7:¢5§""7":"'i§:i N S TR T e L L N T 15 aa2Eete |
TR !:igtl-oo N R N LT T T 1 TIINEAY 1 B eedEees T
:3 ff:::f::!.ili!:!f..!. !.::!sooo N T T 2 T PO3E-38 1 8. 4i0C-0 1 IO
L L S LT N L I T o e e A Y e X T
L I (T ""“’!!..1..!.1!!!!!!..! .!;Efii:;i-.7 'i'iiiiiii I R Tt 11
:!E:!!g._:”o ieEend 2. 10008 l_l.lNlo | 6. 98810 omcou 0. 290010 . 2580403
e T 297Ee0e L N L S T T T CARI-Ee |

"W i

]

1

-y -
- - - -

|
gL LI T T
|

IRU=186 | | 43BE~0? § 4eveein .cinou

|}
i
1
i
]
|
TRG-LION 1§ 4raiets R N e SIAREE TR
]
|}
l
l
]

\

l

l

1

1

I

'

|
L S O T T 1716008 1

]
XN,

1

]

i
LB
y
o PRt e 4 Ra3tes 8 2Rt 0 LA
A T
Eiifiiii'?""vrai’oi " iaeEe0e "c"r S N N T e I 1T 2 T N T e T T
ITE=12% 1 1 saetese N O R
135:35?_.1_.5 satene 3 iiiiooa L aviEes Lo L7001 4. oooxoi L YRYC-0% | 3 vedgees |
S I T L T"i'?:ii:o L T A LT T Wi
LN l_!:!tooo_..__! b I N e T Voameeen iy Bhak-a8 1
LRI !_0'35:°i I L T T 1% i OISE03 | 1 MRiE-1% S N TS T T 2
LI X I L I I Lo T I I T £ T e VRESN T T T St
I L T LT T I I T I 1 T T
ll:!!!...l..l.!f“’“ 16 avaEe b ] J. 045008 4 7EBE~04 | 3.128C-a% ) 0. 109C-08 | | .370Ee08 1
(PASTURE) (PASTURE) (FEED) (PASTURE)
: @
Units: Inhalation and all tritium - mrem/yr per uCi/m

Other pathways for all other radionuclides - m? * mrem/yr per uCi/sec



Units:

Table 2.2-4 (Continued)
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.¢ (R‘)'

Page 3 of 3

SCE COOUP ML ¢ ua ) (oML t CMILe ) ( cnllv { CWILe ( EMILS )

CIROTORE T TMMALATION | & uowo PLANE | eiueumw ERO/CON/MERT | GRR/COM/RILE S GREZGDT/MERT | VEGETSY 10N |
B TNt T T TR TS T X O N L R
I L N T T T S LN LT T SRS T R
T e L L T e L LRhAEabE ouu-oi"?
L N ST ST 3 113 R L O 3.'»05-0!"'""3»;om STV sRREee )
L 2 I L S N L S L T T T TR T e T
L I T T L L R R T Ot T T e YY1 LR
Iéiliii'°.‘ e S I N N T T e N T T
:gg:gn R L I L I I L T O T 2 R O s T
Ch-138 1 6 avegenr 1 s N L O S e R T T et
F§31§55”"'t'§'uiooa L N I N N L T N T L T T [ ocoioi

ngf;ii”u' R I L L N T T T O T T T T A St 1 S 20ie0e 1 2040 '3["
ot L YL T A TIAEANA DL EARESA R RRREN0 T b NRDERE | 0. ORREeRN | |uu-u |
esia” -__g.gmon I L L N T L e T LT A LASE-38 |
ﬁg.-l:!__:.luvl-m _1_.1 000 | 1050500! LS ATRENR L & SR c_.o.uniou o3 reeEesy
I I T I N S T L O Ty O I L1 L T MO 11 2 T
I I L S T T smiooi | L IBRESN7 |\ 4 PRORES | L. SBECRE | 4. 0BEEetR )
I L S I I L IR S 2 T LT IR O 11 e 91 11 £ 11 T ka0 )
I I L L It T I T L O 2 T O 06 1 16 27 T 08 L0 £ F L eaEeld |
35553:3“:_°5.i§0§:ﬂ_| L L Y L L I I T L T 1
S I T I Tt L I T O N T L O I T £ T 11T Y i OEEIN
iwbriai i aiiii:oi L T I N L T Tt S
Ei-.ii"'-"i N L S T T T 3 L T RO BT 25 T S 08 11 £ smE:u \
-3:§§§:°L_o mi-u I I T N I T S T T e L T

(PASTURE) (PASTURE) (FEED) (PASTURE)
Inhalation and all tritium - mrem/yr per uCi/m3

Other pathways for all other radionuclides - m?

ODM, V.C. Summer, SCEandG:

Revision 17

f6entember 1987)

mrem/yr per u(i/sec
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Table 2.2-%
PATHWAY DOSE FACTORS FOR SECTION 2.2.2.¢ (Ri)'
(For Dose (lculations Required by 75 6.9.1.13)

Page 1 of 3

S04 ShOUR (TERWACES) L N8, ), CYEENAGER)  (YEEMAGER)  (TEENAGER) (TEEWAGER) (TEENMGER)
[T TROTORE T TunACATION | GROUND PLaNE! ERR/COM/NTLE] ERN/COU/RERTT Baseounili] !‘ilii'lﬂi57| uitg‘o‘ i
o I L L N T I X L T I L T L D eeMaar | R ANAReR) .itu'ti i
L L O L T L e T 1 e T S LT
S I L T T L T T R R N L S N e e
L L S I I L I I T Ly I L T 1 e CRSRTTTTURE T
L I L I T L T T Ey T SO L1 T T S BT 141 LASTESRE 1L AAPEead )
T O L L I R T T L L ST 1T 2
I L I T L T T S T o L N S e e T
N L N T T IR T L AN I T T IR W1+ 1 S e

ey |i§6(ou N I S O L L L R T L T T 5&.“‘“
L L T '?"“”'i’ii"?"' N R L T T T L csaCoog__.
L N O T et T S L I
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.".'Zlfi...l..i I L I L S T T T T I T 2 3 vestent |
B L I L L 2t L S L T I N T S T e 2
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NOTE: The P values of Table 2.2-2 through 2.2-6 were calculated in
accordance with the methods of Section 5.3.1 of Reference 1.
Columns in those tables marked "Pasture” are for freely-grazing
animals (f =f =1) Columns marked "Feed" are for animals fed
scviely locally-grown stored feed (f,=f=0) The values used for
each parameter and the o"igins of the values are given below in
Table 2.2-9 and its notes.

ODCM, V.C. Summer, SCEandG Revision 12 (September 1987)
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Table2.2-7
CONTROLLING RECEPTORS, LOCATIONS, AND PATHWAYS*

DISTANCE AGE ORIGIN
SECTOR (METERS) PATHWAY GROUP  (FOR INFORMATI NLY)
N** 6,400 Vegetation Child -Vegetable Garden
NNE 5,800 Vegetation Child ‘Vegetable Garden
5,300 Grass/Cow/Meat -Grazing Beef Cattle
NE 4,700 Vegetation Child -Vepetable Garden
4,700 Grass/Cow/Meat -Grazing Beef Cattle
ENE 2,400 Vegetation Child ‘Vegetable Garden
E 5,000 Vegetation Zhild ‘Vegetahle Garden
ESE 1,800 Vegetation Child ‘Vegetable Garden
SE 2,400 Vegetation Child ‘Vegetable Garden
SSE 4,300 Vegetation Child -Vegetable Garden
b 6,300 Vegetation Child ‘Vegetable Garden
SSwWH+ 5,500 Vegetation Child ‘Vegetable Ga:den
SW 5,300 Vegetation Child ‘Vegetable Garden
WSW 5,300 Vegetation Child -Vegetable Garden
w 4,300 Vegetation Child ‘Vegetable Garden
3400 Grass/Cow/Meat -Grazing Beef Cattle
WNW** 7,200 Vegetation Child ‘Vegetable Garden
7,200 Grass/Cow/Meat -Grazing Beef Cattle
NW 6.600 Vegetation Child ‘Vegetable Garden
6,600 Grass/Cow/Meat ‘Grazing Beef Cattle
NNW 4,800 Vegetation Child -Vegetable Garden
4,800 Grass/Cow/Meat -Grazing Beef Cattle

* See note on the following page for the method of choice of these controlling
receptors.

** If a cow were located at 5.0 miles (8,000 meters) in this secter, an infant
consuming only its milk would receive a greater total radiation dose than

would the real receptor listed. Such an infant would not be the Maximum
Exposed Individual for the site

ODCM, V.C. Summer, SCEandG Revision 12 (Septerber 1987)
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NOTE:

The controlling receptor in each sector was identified in the
following way. Receptor locations and associated pathways were
obtained from the August 1987 field survey. A child was assumed
at each location, except that where a milk cow was listed, an
infant was assumed. X/Q' for each candidate re::ptor was
obtained by interpolation of values in Table 6.1-10 of Reference §;
D/Q’ for each candidate receptor was obtained by interpolation of
values in Table 6.1-13 of Reference 5. Expected annual releases of
each nuclide were taken from Table 52-2 of Reference 5. The
pathway dose factors given above ir Tables 2.2-3 and 2.2-4 were
then used with the referenced values in the methodology of
Section 5.3 of Reference 1 to compute total annual doses at each
candidate receptor site for the pathways existing at that site. The
controlling receptor for each sector was then chosen as the
candidate receptor with the highest total annual dose of any
candidate receptor in the given sector  All listed pathways are in
addition to inhalation and ground plane exposure.

ODCM, V.C. Summer, SCEandG Revision 12 (September 1987)
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Table 2.2-8
ATMOSPHERIC DISPERSION PARAMETER

F .
(ECTOR G o (MILESMETERS)
N 14E-07 62E-10 40/6,400
NNE 25E-07 1.1E-09 3.3/5,300
NE 34E-07 1.7E-09 29/4,700
ENE 12E-06 68E-09 1.5/2,400
3 24E-06 96E-10 3.1/5,000
ESE 2.2 E-06 84E-09 1.1/1,800
SE 1.6 E-06 S8E-09 1.5/2,400
SSE 30E-07 10E-09 2.7/4,300
S 1.7E-07 37E10 3.9/6,300
SSw 20E-07 64E-10 3.4/5,500
SW 26 E-07 10E-09 33/5,200
WSW 20E-07 87E10 3.3/5,300
W 36E-07 1.7 E-09 2.1/3,400
WNW 6.6E-07 25E10 45/7,200
NW 9.7E-08 41E10 4.1/6,600
NNW 18E-07 97E-10 3.0/4,800

* Annual average relative dispersion and deposition values for the receptor
locations in Table 2.2-7. Values were obtained by interpolation in Tables 6 1-10
and 6 1-14 of Reference 5 Those tables are based on one year (1975) of
meteorological readings and the FSAR dispersion model (ground-level release,
sector-averaged model, with open terrain recirculation factors, dry depletion by
Figure 2.3-1, and using decay with a half-life of 8.0 days). As a result of the
analysis described in the note to Table 2.2-7, the location of the maximum
exposed individual for the site was identified as being the vegetable garden at
1.1 miles in the ESE sector. Therefore, the site X/Q' and B/Q' (Section 2.2.2 b and
follewing) are those from this table for that location

ODCM, V.C. Summer, SCEandG Revision 12 (September 1987)
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Table 2.2-9
Page 1 of 4

PARAMETERS USED IN DOSE FACTOR CALCULATIONS

Parameter

Value

Qrigin of Value
Section of
Table in Site-
R.G.1.109 'i&'_-‘ffl specific

W

DFA Each radionuclide E-9 Note 2
BR 3700 mi/yr E-5
***For Ri (Vegetation)***
r Each element type £
Y, 2.0 kg/m¢ £-15
Aw S73E-7sec’ 5313
DFL. Each age group and radio- E-11 thru Note 2
nuclide E-14
Ua' Each age group E-5
f 1.0 5315
t, 86 E +4seconds E-15
Ua® Each age group E-S
fo 076 §315
t, 518 E + 6 seconds E-15
H 8.84 gm/m? Note 1
***For Ri (Inhalation)***
BR Each age group E-5
DFA Each age group and nuclide E-Z t&)ru Note 2

ODCM, V C. Summer, SCEandG  Revision 12 (September 1987)
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Table 2.2-9
Page 2 of 4

PARAMETERS USED IN DOSE FACTOR CALCULATIONS

Qrigin of Value
Perameter volve Table in S:,“,':E" ofl  site.
R.G.1.109 -tg‘l specific
M
***For R (Ground
Plane)***
SF 0.7 £-15
DFG, Each radionuclide E-6
t 473E +8sec 5312
OOQF Ri
(Grass/Animal/Meat)***
Q; [Cow) |50 kg/day £-3
Q, (Goat) |6 kg/day E-3
U,o Each age group E-5
Aw S.73E-7sec’ §313
F.(Both) Each element E-1
r Each element type E-15
DFL Each age group and nuclide E-1E1 1t‘r‘m.o Note 2
fp 10 Note 3
f, 1.0 Note 3
A 0.7 kg/m? E-15
t, 7. 78E +6sec E-15
Y, 2.0 kg/m? E-15
tf 1.73E + 6sec E-15
H 8 84 gm/m* Note 1

ODCM, V.C. Summer, SCEandG: Revision 12 (September 1987)
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Table 2.2-9
Page3of4

PARZMETERS USED IN DOSE FACTOR CALCULATIONS

Origin of Value
Parameter et Table in s:ft':" ” Site-
RG. 1109 Specitic
***For R, Note 4
(Grass/COw/Milk)***
QF 50 kg/day E-3
U, Each age group E-5
Aw 573E-7sec’ 5313
F., Each element E-1
r Each element type E-15
DFL, Each age group and E-11 thru Note 2
nuclide £-14
¥, 0.7 kg/m? E-15
X 7.78E + 6sec E-15
A 2.0 kg/m? £-15
% 1.73E + Ssec E-15
fp 1.0 Note 5
f 10 Note 5
L 0.0 Note 5
f, 00 Note 5
H 8.84 gm/m’? Note 1

ODCM, V.C. Summer, SCEandG: Revision 12 (September 1987)
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Table 2.2-9 (Continued)
Pagedoféd

NOTES
Site-specificannual average absolute humidity. For each month, an average
absolute humidity was calculated from the 7 years of monthly average
temperatures in Table 2 3-49 of Reference 4 and the 5 years of monthly
average dewpoints in Table 2 3-64 of Reference 4 The 12 monthly values
were averaged to obtain the annual average of 8 84 gm/m’ (Section 5213
of Reference 1 gives a default value of 8 gm/m’ )

Inhalation and ingéstion dose factors were taken from the indicated source
For each age group, for each nuclide, the organ dose factor used was the
highest dose factor for that nuclide and age group in the referenced table

Typically beef cattle are raised all year on pusture. Annual land surveys have
indicated that the small number of goats raised within 5 miles typically are
used for grass control and not food or milk. Nevertheless, the goats were
treated as full meat sources where present, despite the fact that their

numbers cannot sustain the meat consumption rates of Table E-§ of
Reference 3

According to the August 1987 land use census, ne cows or goats are kept for

milk within 5 miles of the Station. These values are included for reference
ov‘;'.y

Two columns of R 's were calculated - one for cows kept exclusively on local
pasture (f =f =1), and one for cows kept exclusively on locally grown
stored feed (f =f =0) Seethe note onpage 2 0-32

ODCM, V.C. Summer, SCEandG. Revision 12 (September 1987)
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2.3 Meteorological Mode! ®

231 Atmospheric dispersion for all releases is calculated using a ground-
level, wake-corrected form of the straight line flow model.

XQ = the sector-averaged annual average relative
concentration at any distance in the given sector

(se/m?)
(51)

n
= 203287 ¥ -

] N'unzzl
where:

2032 = (2/n)'? divided by the width in radians of a 22.5° sector
(0.3927 radians).

§= plume depletion factor at distance r for the appropriate
stabilily class from Figure 2.3-1.

i = windspee The windspeed classes are given in Table
4A of Ref- +10as 1-3,4-7,8-12, 13-18, 19-24, and > 24
miles pe

. = number ot hours meteorological conditions are observed

to be in a given wind direction, windspeed class i, and
atmospheric stability class |.

N = total hours of valid meteorological data.

r = distance from the containment building to location of
interest (m)

u, = wind speed (midpoint of windspeed class 1) at ground level
(m/sec).
Sl (52)
Zz = the lesse of (of + b /2n) o ‘ V3 °z)

ODCM, V.C. Summer, SCEandG: Revision 12 (September 1987)
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232

vertical standard deviation of the plume (in m) at
distance r for ground level releases under the stability
category indicated by AT/AZ, from Figure 2.3-2.

T = terrain recirculation factor, from Figure 2 3-4

n = 3.1416

b = height of the containment building (50 9m)

AT/AZ = temperature differential with vertical separation
(“K/100m)

Relative deposition per unit area for all releases is calculated for a
ground-level release.

DQ = the sector-averaged annual average relative deposi-

tion at any distance in a given sector (m?).
= 255 Dgn (53)

r

where,

D‘3 = deposition rate for ground-level releases relative to
distance (r) from the containment building (from
Figure 2 3-3).

2.55 = theinverse of the number of radians in a 22.5° sector

1

(22.5%)(0.0175Radians’)

n = number of hours wind isin given direction (sector)

N = total hours of valid meteorological data.

ODCM, V.C. Summer, SCEandG. Revision 12 (September 1987)
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Ogpletion Effect for Ground Level Releases (8)

(Al1 Atmospheric Stability Classes)

Graph taken from Reference 8, Figure 2
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{ Figure 2.3-2
Vertical Standard Oeviation of Material in a Plume (oz)
. (Letters denote Pasquill Stability Class)

Graph taken from Reference 8, Figure 1
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Relative Deposition for Ground-Level Releases (Dg)
(A1l Atmospheric Stability Classes)

Graph taken from Reference 8, Figure 6
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Figure 2,3-4
Open Terrain Recirculation Factor

Graph taken from Reference 7, Figure 2
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2.4 Definitions of Gaseous Effluent Parameters

Section of
Term Definition Initial Use
b = height of the containment building. (2.3.1)
C, =  countrate of astation vent monitor (2.1.1)
corresponding to grab sample radio-
nuchide concentrations.
C'= the count rate of the monitor on vent v (2.1.3)
corresponding to X ' uCi/cc of Xe-133.
C = count rate of the gas decay system (2.1.2)
monitor for measured radionuclide
concentrations corrected to discharge
pressure.
£ the count rate of the waste gas decay (2.1.3)
system monitor corresponding to the
total noble gas concentration.
D, = deposition rate for ground-level re- (2.3.2)
leases relative to the distance from
the containment building (from
Figure 2.3-3).
D, = average organ dose rate in the current (2.2.1.b)
year (mrem/yr).
Dp = dose to an individual from radioiodine (22.2.b)
and radionuclides in particulate form
and radionuclides (other than noble
gases), with half-lives greater than eight
days (mrem).
D, = average skin dose rate in current year (2.2.1.a)
(mrem/year).
D, = limiting dose rate to the skin (3000 (2.1.1)
mrem/year).
D, = average total body dose rate in the (2.2.1.a)
current year (mrem/yr).
D, = limiting dose rate to the total body (2.1.1)
(500 mrem/year).
Dg = air dose due to beta emissions from (222 a)

noble gas radionuclides (mrad)

ODCM, V.C. Summer, SCEandG: Revision 12 (September 1987)
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Term
D\ =
DQ =
6/-6' =
8 =
F, =
fs =
f =
f* =
fs' =
t' =
K =
Kergo =
L‘ =
Leigo =
M =

Definition

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

the sector averaged annual average
relative deposition for any distance
in a given sector (m?).

annual average relative deposition
at the location occupied by the maxi-
mum exposed individua!.

plume depletion factor at distance r
for the appropriate stability class
from Figure 2.3-1.

the flow rate in vent v (csec)

the maximum permissible waste gas
discharge rate, based on the actual
radionuclide mix and skin dose rate.

the maximum permissible waste gas
discharge rate, based on the actual

radionuclide mix and total body dose rate.

the maximum permissible wastegas
discharge rate, the lesser of f and f,.

the conservative maximum per-
missible waste gas discharge rate
based on Kr-89 skin dose rate.

the conservative maximum permissible
waste gas discharge rate based on
Kr-89 total body dose rate.

total body dose factor due to gamma
emissions from isotope | (mrem/year
per uCi/m?) from Table 2.1-1.

total body dose factor for Kr-89, the
most restrictive isotope from Table
2.1-1,

Skin dose factor due to beta emissions
from isotope i (mrem/yr per uCi/m?)
fromTable 2.1-1.

Skin dose factor for Kr-89, the most
restrictive isotope, from Table 2.1-1

air dose factor due to gamma emissions
from isotope i (mrad/yr per uCi/m’) from
Table 2.1-1

ODCM, V.C. Summer, SCEandG
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Section of
Initial Use

(22.2.a)

(23.2)

(2220b)

(2.3.1)

(2.1.1)
(2.1.2)

(2.1.2)

2.1.2)

(2.1.3)

(2.1.3)

(2.1.1)

(2.1.2)

(2.1.1)

(2.1.2)

(2.1.1)
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Definition

air dose factor for Kr-89, the most
restrictive isotope, from Table 2.1-1.

air dose factor due to beta emissions
from noble gas radionuclide i (mrad
per uCi/m?) from Table 2.1-1.

number of hours meteorological
conditions are observed to be in a
given wind direction, windspeed

class i, and atmospheric stability class j.

total hours of valid meteorological
data.

dose parameter for radionuclide i,
(mrem/yr per uCi/m?) for inhalation,
from Table 2.2-1.

the release rate of noble gas radio-
nuclide | as determined from the con-
centrations measured in the analysis

of the appropriate sample required

by Radiological Effluent Technical Speci-
fication Table 4 11-2 (uCi/sec).

the release rate of non-noble gas
radionuclide | as determined from
the concentrations measured in the
analysis of the appropriate sample
required by Radiological Effluent
Technical Specification Table

4.11-2 (uCissec).

cumulative release of noble gas radio-
nuclide i over the period of interest (uCi)

cumulative release of radionuclide i
of iodine or material in particulate
form over the period of interest (uCi).

dose factor for radionuclide i and
pathway j, (mrem/yr per uCi/m-) or
(m?-mrem/yr per uCi/sec) from
Tables 2.2-2 through 2.2-6
countrate per mrem/yr to the skin.

count rate per mrem/yr to the total
body.

distance from the containment building

to the location o 1. "est for dispersion calculations (m).

Section of

Initial Use

(2.1.2) .

(222

(2.3.1)

(2.3.1)

(2.2.1.b)

(2.2.1.a)

(2.2.1.b) .

(2.2.2.a)

(2.2.2.b)

(2.2.2.b)

(2.1.1)
(2.1.1)

(2.3.1)

ODCM, V.C. Sum rizr, SC ‘andG: Revision 12 (September 1987)
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Term
Rs' =
R' =
S, =
S, =
SV( -
Svp =
L, =
01 =
AT/AZ =
q =
u =
W =
W”' =
X'd =
X =

Definition

conservative count rate per mrem to
the skin (Xe-133 detection, Kr-89 dose).

conservative count rate per mrem to
the total body (Xe-133 detection, Kr-89
dose).

count rate of the waste gas decay
system noble gas monitor at the
alarm setpoint.

count rate of a station vent noble gas
monitor at the alarm setpoint.

count rate of the containment purge
noble gas monitor at the alarm setpoint.

count rate of the plant vent noble gas
monitor at the alarm setpoint.

vertical standard deviation of the
plume, with building wake correction
applied.

vertical standard deviat.an of the plume
(in m), at distance r for %round level
releases under the stability category
indicated by AT/ AZ, from Figure 2.3-2.

temperature differential with vertical
separation (°K/100m).

terrain recirculation factor, Figure
234

wind speed (midpoint of windspeed
class i) at ground level (m/sec).

controlling sector annual atmospheric
dispersion at the site boundary, as
radienuclide i.

relative dispersion for the maximum
exposed individual, as appropriate for

his exposure pathway | and radionuclide i.

the concentration of noble gas radio-
nuclide i in a waste gas decay tank, as
corrected to the pressure of the
discharge stream at the point of its
flow measurement

the measured concentration of noble

2.0-49

Section of

Initial Use
(2.1.3)

(2.1.3)

(2.1.2)

(2.1.1)
(2.1.1)
(2.1.1)

(2.3.1)

(2.3.1)

(2.3.1)

(2.3.1)

(2.3.1)

(2.2.1.b)

(22.2.b)

(2.1.2)

(2.1.1)
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Section of
Definition Initial Use

gas radionuclide i in the last grab
sample analyzed for vent v (uCi/cc)

the total noble gas concentration in a
waste gas decay tank, as corrected to
the pressure of the discharge stream
at the point of its flow measurement

a concentration of Xe-133 chosen to be (2.1.3)
in the operating range of the monitor
on vent v (uCi/cg).

the highest annual average relative (2.3.1)
concentration at any distance in a
given sector. (se/m”?).

the highest annual average relative (2.1.1)
concentration in any sector, at the site
bcundary.

relative concentration for the location (2.2.2.b)
occupied by the maximum exposed
individual.

ODCM, V.C. Summer, SCEandG: Revision 12 (September 1987)
2.0-50




Radwaste Treatment System

2.0-51

L= )=

iiws
IO
——
ey

e

WYL A0 GYON LAV L ee

o
R LA e wig
n WYL WO TN ) A NOME VRPN Y LK ) 2

RO OB DNOGNYN 1RO

TRG BOB AEVITER O
SHREY LA IWORIWE NOMN PeOR L iN A

SINRND W0 T O08 N
haddie il IR S L TR
WYL RO 00 1
BOLYNOSYATL 1A i

WOLYBOSYAY Livem
WYL A0 0N i
WYL WOLYROAYAL 1Y

WOLE A

Fiaure 2.5-1
o
|
1}

v, -y vy vy vy vy
AvreG Av0 Y Avreg v Av3e0
EA L 3 i R L R L ) sy Wive WO e
Al el
e . 5 5 3 we § 2
i R g e Y : —
AV RO - e S S e T R D L T T e A G Y - 01 - .
- - -
i vy

U e

©
¥
i
1

o

¥ gy « o - |¢

Revision 12 (September 1987)

TS WADW i
o WY WOV IO )
e L e )

ODCM, V. C., Summer, SCEandG:



30

RADIOLOGICAL ENVIRONMENTAL MONITORING

Sampling locations as required in section 3/4.12 1 of the Radiological
Effluent Technical Specifications are described in Table 3 0-1 and shown on
the maps in Figures 3 0-1 and 3 0-2. Asindicated by the ditto (") marks in the
table, entries in the sampling frequency and analysis frequency columns
apply to all samples below the entry until a new entry appears.

ODCM, V.C. Summer, SCEandG: Revision 12 (September 1987)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
VIRGIL C. SUMMER NUCLEAR STATION

TABLE 3.0-1
Exposure =T : - .
Pathway Criteria for Selection Sampling and Sample? Locations Type & Frequency
and/or Sample of Sample Number & Location Collection Frequency Location Mi/Dir of Analysis

AIRBORNE :

I Particulate A)  3Indicator samples to be taken at locations (in | Continuous sampler opera- 2 125w Gross beta following filter
different sectors) beyond but as close to the tion with weekly collection 5 095k change; Quarterly
exclusion boundary as practicable where the 10 2. SNNE Composite (by location) for
highest offsite sectoral ground level gamma isotopic
concentrations are anticipated 2

B) 1indicator sample to be taken in the sector Continuous sampler opera- 6 1 0 ESE Gross beta following filter
beyond but as close to the exclusion boundary | tion with weekly collection change, Quarterly
as practicable corresponding to the residence Composite {by location) for
having the highest anticipated offsite ground gamma isotopiC
level concentration or dose 2

C)  1indicator sample to be taken at the location Continuous sampier opera- 144 63W Gross beta foliowing filter
of one of the dairies most likely to be affected | tion with weekly collection change; Quarterly
24 Composite {by location) for

Qamma 1Sotopic
D) 1 Control sample to be taken at a location at Continuous sampler opera- 17 26 7 SE Gross beta foliowing filter

least 10 air miles from the site and not in the
most prevalent wind direction 2

tion with weekly collection

change, Quarterly
Composite {by location) for
gamma 15otopic

ODCM, V.C. Summer, SCEandG: Revision 12 (September 1987)

‘@




RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
VIRGIL C. SUMMER NUCLEAR STATION

TABLE 3.0-1

Exposure
Pathway

and/or Sample

1. Radiciodine

Criteria for Selection
of Sample Number & Location

3 Indicator samples to be taken at iwo
locations as given in {(A) above

B) 1indicator sample to be taken at the location as
given in I(B) above

C) 1indicator sampie to be taken at the location as
grven in (C) above

D) 1 Control sample 16 be taken at a location
similar in nature to NE) above

Sampling and
Collection Frequency

Continuous sampler opera-
tion with weekly carster
collection

Continuous sampler opera-
ton with weekly camister
coliection

Continuous sampler opera-
tion with weekly camster
collection

Continuous sampler opera-
tion with weekly canister
collectron

Type & Fraquency
of Analysis

Gamma Isotopic for lodine
131 weekly

Gamma lsotopic for lodine
131 weekly

Gamma isotopic for lodine
131 weekly

Gamma isotopic for lodine
131 weekly

13 Indicator stations to form an inner ring ¢f
stations in the 13 accessible sectors within 1 to

2 miles of the plant

Monthly or quarterly
exchange 5.7, two or more
dosimeters at each location

125, 125W
1.2W,1.2 WNW
09SE, 10ESE
128, 15ENE
2 2 NE, 2 SNNE
0 9WSW,
1055w
1 ONW

Gamma dose monthiy or
quarterly

ODCM, V.C. Summer, SCEandG: Revision 12 {September 1987)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

VIRGIL C. SUMMER NUCLEAR STATION

V. Surface
Water

A)

B)

in the ultimate receiving river

1 Control sample to be taken at a location on
the receiving river, sufficiently far up-stream
such that no effects of pumped storage

operation are anticipated

Time composite samples
with collection every
month 5

Time composite samples
with collection every
month 5

2136

223

TABLE 3.0-1
Exposure e : j :
Pathway 5 SOC;:::: 1: bs:'l;(tl.:(na“on i ':mplmg and Samqle' Lw Type & hmy
and/or Sample tion Frequency Location Mi/Dir of Analysis
B) 16 indicator stations to form an inner ring of Monthly or quarterly 12,14 42N63W | Gamma dose monthly or
stations in the 16 accessible sectors within3t0 5 { exchange 57; two or more 32,33 |4 SNNE 4 2ENE | quarterly
miles of the plant dosimeters at each location 34,35 4 BESE 48SE
36,37 3 1SSE, 4 9NW
a1,42 395, 3955w
43 52SW
as 5 9WsSwW
a6 3 7 WNW
49 4 0 NNW
53,55 3O0NE, 28E
C) 8Stations to be placed in special interest areas Monthly or quarterly 11,13 3 3N, 2 9NKRW | Gamma dose monthly or
such as population centers, rearby residences, exchange 5.7, two or more 15,16 2 555W,28 OW | quarterly
schools and in 2 or 3 areas to serve as controls dosimeters at each location 17,18 24 7SE, 1655
31,54 5 BNNE,1 7ENE

WATERBORNE:

1 Indicator sample downstream to be taken at
a location which allows for mixing and dilution

2755w

30 0 NNW

Gamma 1sotopic monthily
with quarterly composite (by
location) or monthly sample
to be analyzed for trittum

Gamma sotopic monthly
with Quarterly composite (by
location) or monthly sample
to be analyzed for tritium

ODCM, V.C. Summer, SCEandG: Revision 12 (September 1987)

@




RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
VIRGIL C. SUMMER NUCLEAR STATION

TABLE 3.0-1

Exposure
Pathway

and/or Sample

Critenia for Selection
of Sample Number & Location

1 Indicator sample from a location immediately
upstream of the nearest downstream
mumapal water supply

1 Indicator sampie to be taken in the upper
reservoir of the pumped storage facility at the
plant discharge canal

1 Indicator sample to be taken in the upper
reservoir’s non-fluctuating recreational area

1 Control sample to be taken at a locatonon a
separated unaffected watershed reservoir

Sampling and
Collection Frequency

Time composite samples
with collection every
month 5

Time composite samples
with collection every
month 5

Grab sampling monthly>

Grab sampling monthly5>

Type & Frequency
of Analysis

Gamma isotopic monthly
with quarterly composite {by
location) or monthly sample
10 be analyzed for tritium

Gamma sotopic monthly
with quarterly composite (by
location) or monthiy sample
to be analyzed for tritium

As in IV(A) above

As in IV(A) above

vV Grouno
Water

2 Indicator samples to be taken within the
exclusion boundary and in the direction of
potentially affected ground water supplies

1 Control sample from unaffected location

7

Quarterly grab sampling

Quarterly grab sampling ’

Gamma isotopic and tritrum
analyses quarterly

Gamma 1sotopic and tritium
analyses quarterly

ODCM, V.C. Summer, SCEandG: Revision 12 {September 1987)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
VIRGIL C. SUMMER NUCLEAR STATION

TABLE 3.0-1
Exposure el : 2 X
Pathway ' Sacmerna for Sele&mon . Sampling and Sample? Locations Type & Frequency
and/or Sample of Sample Number & Location Collection Frequency Location Mi/Dir of Analysis
Vi. Drinking A) 1indicator sample from a nearby pubsiic Monthly grab sampling 5 28 2 4SSE Monthly gamma isotopic,
Water ground water supply source gross beta and tritium
analyses
B) 1indicator (finished water) sample from the Monthly composite 17 2475S Monthly gamma sotopic,
nearest downstream water supply sampling gross beta and tritium
analyses
C) 1 Control (fimshed water) sample from an Monthly composite 39 14 0 SSE Monthly gamma sotopc,
unaffected water supply samphing gross beta and trittum
analyses
INGESTION
VIE Mtk 4 A)  Sampies from milking amimals in 3 locations Semimonthly when animals 10 be supphes Gamma isotopic and |-131
within 5 km having the highest dose potential are on pasture?, monthly wher il analysis semimonthly when
If there are none then 1 sampile from mitking other t:mes 5 amimats are $ound| ammais are on pasture,
animals in each of 3 areas between 5 to 8 km n accordance monthly cther times
distance where doses are caiculated to be with crmeria VN &
greater than 1 mrem per year 0
B} 1 Controi sample to be taken at the location of | Semimonthly when amimals 16 201W Gamma sotopic and 1-131
adairy > 20 miles distance and not in the most | are on pasture8, monthily anaiysis semimonthly when
prevalent wind direction 2 other times 5 anmimals are on pasture,
monthly other imes

ODCM, V.C. Summer, SCEandG: Revision 12 (September 1587)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
VIRGIL C. SUMMER NUCLEAR STATION

TABLE 3.0-1

Exposure
Pathway
and/or Sample

Criteria for Selection
of Sample Number & Location

1 Indicator grass (forage) sample to be taken at
one of the locations beyond but as close to the
exclusion boundary as practicable where the
highest offsite sectoral ground level
roncentrations are anticipated ?

1 indicator grass (forage) sample to be taken at
the location of VII{A) above when animals are
on pasture

1 Control grass (forage) sample 1o be taken at
the location of Vii(B) above

Sampling and
Collection Frequency

Monthly when
avaiiable 5

Monthiy when
available 5

Monthly when
available 5

Sample?!
Location

10 be supphed
when mite
srmmah are tound
" RN

itk crerg Uh 2

Gamma 1sotopic

Gamma 1sotopic

Gamma 15010

Vit Food
Products

Two samples of broadleaf vegetation grown in
the 2 nearest offsite locations of highest
calculated annual average ground level D/Q
mitk sampling 1s not performed within 3 km or
if milk sampling i1s not performed at a location
within 5-10 km where the doses are calculated
to be greater than 1 mrem/yr 1€

Monthly when available 5

Gamma isotopic on edible
portion

ODCM, V.C. Summer, SCEandG: Revision 12 (September 1987)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
VIRGIL €. SUMMER NUCLEAR STATION
TABLE 3.0-1

Exposure Criteria for Selection Sampling and Sample! Locations Type & Frequency

Pathway : ; : , '
and/or Sample of Sample Mumber & Location Collection Frequency Location Mi/Dir of Analysis

1 Contro! sample for the same foods taken at a | Monthiy when available 5 Gamma isotopic on edible

location at feast 10 miles distance and not in portion
the most prevalent wind direction if milk
sampling is not performed within 3 km or if
mitk sampling 1s not performed at a location
within 5-8 km where the doses are calculated
to be greater than 1 mrem/yr 8

1 Indicator sample to be taken at a location in Semiannual collection of the Gamma 1sotopic on edible

the upper reservorr following specie types if portions semiannua«dy

available: bass; bream,
crappie; catfish, carp, forage
fish {shad)

Gamma isotopic on edible

1 Indicator sample to be taken at a location in Semiannual collection of the
portions semiannually

the lower reservoir following specie types if
available: bass; bream,
crappie; cathish, carp, forage
fish (shad)

Gamma sotopic on edible

1 Indicator sampie to be taken at a location in Semiannual collection of the
portions semiannually

the upper reservoir’s non-fluctuating foliowing specie types 1f
recreational area available: bass; bream,
crappie; catfish, carp; forage
fish (shad)

ODCM, V.C. Summer, SCEandG: Revision 12 (September 1987)




RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
VIRGIL C. SUMMER NUCLEAR STATION

TABLE 3.0-1
Ex ure S 5 :
Pa‘t’::v ay Criteria for Selection ‘ Sampling and Sample?! Locations Type & Frequency
and/or Sample of Sample Number & Location Collection Frequency Location Mi/Dir of Analysis

D) 1 Control sample to be taken at a location on Semiannual collection of the 223 30 0 NNW Gamma isotopic on edible
the receiving river sufficiently far upstream following specie types if portions semiannually
such that no effects of pumped storage cvailable bass; bream,
operation are anticipated crappie; catfish, carp, forage

fish (shad)
AEUA“(:
X Sediment A) 1indicator sample to be taken at a location in Semiannual grab sample 9 233 0 SESE Gamma isotopic

the upper reservoir

B) 1indicator sample to be taken at a location in Semiannual grab sample 9 243 SSN Gamma isotopic
the upper reservoir’'s non-fluctuating
recreational area

C) 1indicator sample to be taken on the shoreline | Semiannuai grab sample 9 213 2 755w Gamma isotopic
of the lower reservoir

D) 1 Control sample to be taken at a location on Semiannual grab sample 9 223 30 O NNW Gamma 1sotopic
the receiving river sufficently far upstream
such that no effects of pumped storage
operation are antiaqipated

ODCM, V.C. Summ::, SCEandG: Revision 12 (September 1987)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
VIRGIL C. SUMMER NUCLEAR STATION
TABLE 3.0-1

NOTES

Location numbers refer to Figures 3.0-1and 3 0-2

Sample site locations are based on the meteoroleaical analysis for the period of record a presented in Chapters 5 and
6, V.C. Summer Operating License Environmental Report.

Thou?h generalized areas are noted for simplcity of sample site enumeratior, airborne, water and sediment
sampling 1s done at the same location whereas biological sampling sites are generalized areas in order to reasonably

assure availability of sampies

Milking animal and garden survey resulis will be analyzed annually. Should the survey indicate new dairying activity
the owners shall be contacted with regard to a contract for supplying sufficient samples. If contractual

arrangements can be made, site(s) will be added for additional milk sampling up to a total of 3 Indicator Locations

Not to exceed 35 days.

ime composite samples are samples which are collected with equipment capable of collecting an aliquot at time
intervals which are short (e.g. hourly) relative to the compositing period.

At least once per 100 days.
At least once per 18 days

At least once per 200 days

The dcse shall be calculated for the maximum organ and age group, using the guidance/methodology contained in
Regulatory Guide 1.109, Rev. 1 and the parameters particular to the Site.

ODCM, V.C. Summer/SCEandG: Revision 12 (September 1387)
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3.3 Map of Sampling Locations (Remote)
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