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for Engir eering and Proj ects
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

References: (1) W. G. Counsil letter to B. K. Grimes dated January 18, 1979.
(2) W. G. Counsil letter to B. K. Grimes dated February 28, 1979.
(3) Meeting Notes, Docket No. 50-213, dated July 5,1979.

Gentlemen:

lladdat Neck Plant

Proposed Radiological Ef fluent Technical Specifications
and Of f site Done Calculation Manual

A meeting was held on May 22, 1979 between representatives of Connecticut Yankee
Atomic Power Company (CYAPCO) and the NRC Staf f to review the Ibddam Neck Plant 's
proposed Radiological Erfluent Technical Specifications and Of f site '' 7e Calcula-
tion Manual (ODCM) which had been submitted on January 18, 1979 and revised on
February 28, 3979, Feferences (1) and (2), r espec tively.

As a result of that meeting, revisions, as requested by the Staf f, have been made
to both the Technical Specifications and the ODCM and are included herewith as
Enclosures 2 and 3. Supplemental data has been added to the ODCM as requested.
A number of technical, administrative, and clarity changes have been made to the
proposed Technical Specifications based on discussions and comments during the meecing.

It should t e noted that revisions to the Technical Specifications and ODCM,
since the previous submittals, have been identif ied by double margin bars. Also,
since both documents are still in draft status, all pages including those
submitted as Rev. 1, on February 28, 1979, have beer. retyped as Rev. O and
dated October,1979, the date wnich CYAPCO feels would be the earliest
implementation dar e achievable. I)23 j (;
Additionally, the Nhv Staf f requested specific infoi tion concerning the
Technical Specifications and ODCM as indicated in Re .arence (3). Responses
to those comments are included herewith as Enclosure 1.
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Two additional items remain outstanding; (1) Submission of a Process Control
Program (PCP) for solid waste, and (2) a value impact appraisal of alternate
spent resin disposal methods. These two items will be submitted on or before

August 17, 1979. While this date is ~oeyond the date for submission of all
information of August 1, 1979, their non-availab'.lity for NRC Staff review
should not impede review of the Technical Specli1 cations and ODCM.

Because the documents being - ' mitted herewith update information provided in
References (1) and (2), the fee forwarded with Reference (1), pursuant to
10CFR170, is applicable to this uubaittal. Accordingly, no fee payment
is enclosed.

Very truly youts,

CONNECTICU1 Ml!KEL ATOMIC POWER COMPANY

! l }%,ll

W. G. Counsil
Vice President

Er.clo sur e s
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ENCLOSURE 1

RESPONSES TO SPECIFIC COMMENTS

Question 1

CYAPCO shall verif y whether there is automatic isolation of the steam generator
blowdown lines and what actuates the isolation.

Response

Presently, automatic isolation of the steam generator blowdown lines is

actuated by high containment pressure (5 psig). A high radiation signal from

the blowdown radiation monitor will alarm in the control room, but will not

provide automatic isolation.

CYAPCO has initiated a plant design change request to incorporate automatic

isolation of the steam generator blowdown upon a high radiation alarm f rom

the steam ~enera tor blowdown monitor . This has been incorporated into the

proposed To anical Spec if ications. It is expected that this modification will

be completed by July, 1980.

Question 2

CYAFC0 shall determine if, 1) the overflow lines from the waste test tanks are
piped back to the radioactive waste system or overflow to diked areas, and
2) diked areas have drains and , if so, where do they drain and how are they
controlled?

Response

The overflow lines from the Waste Test Tanks are piped to the diked areas around

the Boron Waste Storage Tanks. This diked area drains to the Aerated Drain Tank.

Control for this operation is under the administrative control of the Shif t

Supervisor.

Question 3 h}} c)

The ODCM must include descriptions of the real time X/Q models.

Response

Appendix G has been added to the ODCM describing the meteorological models used.
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guestion 4

CYAPCO shall resolve the dif f erence between their X/Q of 1.32 x 10-5 sec/m3
for the maximum annual average and the value calculated by the NRC of
2.3 x 10-5 sec/m .

Response

The X/Q value of 2.3 x 10-5 calculated by the NRC was calculated prior to 1975.
Thus, it was calculated with data from the old meteorological tower. The old

tower had temperature instrumentation at 5 ft. and 100 ft. and wind instrumen-

ation at 100 ft., above grade elevation. The wind data may not have been

representative of the 175 foot stack and the temperature sensor separation

did not conform to Regulatory Guide 1.23 requirements. It was for these reasons

that a new meteorological tower was constructed in 1975 at a different location

with instrumentation levels at 33 ft. and 196 ft. The X/Q value of 1.3 x 10-5
was calculated using two years (1976 and 1977) of data from the new tower.

Also, the NRC value was calculated prior to the development of Regulatory
Guide 1.111; whereas, the value calculated by CYAPCO was calculated
in 1978, using the Reg. Guide models.

It is for these reasons that CYAPCO feels that the value of 1.3 x 10-5 is the more
up-to-date and realistic X/Q value and should be used instead of the old NRC

value.

Question 5

CYAPCO shall provide specific references in the ODCM to identif y which codes,
models, and options are used.

Response

Appendices C and E of the ODCM Invc been modified to indicate the models and

options used when computer codes are used to calculate tt'e doses due to liquid
and gaseous effluents.
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Question 6

CYAPCO shall show all gaseous release points on the flow diagrams and justif y
not monitoring any unmonitored releases.

Response

Station radiological area ventilation, except for insignificant levels from

the turbine building and service building, is exhausted through the main stack,

and, thus, is monitored.

There exists a separate roof vent over the boric acid storage area in the Primary

Auxiliary Building (PAB). Ilowever, this vent has been tagged closed and the

power leads to the f an and louver mechanism disconnected to prevent operation.

T hu s , the ventilation from this area is directed with the remainder of the PAB

ventilation to the main stack.

Question 7

CYAPCO shall verif y how oxygen is excluded from the Waste Gas Tank or that the
system is designed for explosion.

Response

Oxygen is normally excluded from the Waste Gas System by maintaining the

entire system at a positive pressure, at least 1/2 lb., above atmospharic. The

waste gas is periodically tested for oxygen content. The system is not designed

to withstand an explosion.

CYAPCO will initiate a plant design change request to install an oxygen monitor

in the waste gas system. The requirements for oxygen monitoring have been added

to the proposed Technical Specifications and will become ef fective upon comple-

tion of the design change.

The expected completion date for the design change depends mostly on the availa-

bility and delivery date of an oxygen monitor, which at the present time, is un-

known. The modification will be completed, however, as soon as practicable.
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Question 8

CYAPCO shall justify the charcoal cartridge change frequency for the stack
sample and aluo justify the lower level of detection (LLD) for the stack
sample noble gas monitor.

Response

The clurcoal cartridge change frequency for the stack sampler and the stack

noble gas activity conitor LLD as given in the NRC draft standard have been

incorporated into the proposed technical specifications. Thus, no justifications

are necessary.

Question 9

CYAPCO shall juctif y the use of grab samples vs. continuous sampling of the steam
generator blowdown.

Response

CYAc _s has initiated a modification to install a continuous composite sampler

on the steam generator blowdown line. This modification should be comple:ed

by March, 1980. Thus, justification for the use of grab samples is not

required.

,i p,
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ENCLOSURE 2

REVISIONS TO Tile

IIADDAM NECK

RADIOLOGICAL EFFLUENT

TECllNICAL SPECIFICATIONS
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DEF1N1TIONS

- _ _ - - . - _ - . - - _ _ _ _ _ _ - - - - - - - . - - - - - - - - - - - -

SollRCE CllECK

l.26

A Sol'RCE CllECK shall be the qualitative assessment of channel response
eben the channel sensor is exposed to radiation.

OFFSITE DOSE CALCULATION t1ANUAL (ODCr!)

l.21
An OFFSITE 00SE CALCULATION t!ANUAL (ODC:1) shalI be a manual containing
the methodology and parameters to be used in the calculation of offsite
doses, due to radioactive gaacous and liquid ef f luen's .i n d in the calcu-
lation of gaseous and Iiquid effluent monitoring instrumentation alarm / trip
setpoints. Requirements of the ODCt1 are provided in Specification 6.15.

GASEOUS RADWASTE TREATF1ENT SYSTEtt

1.28

A GASE0llS RADWASTE TREATt''m~ SYSTEF1 is any system designed and installed
to reduce ra.li oa c t i v' as effluents by collecting primary oolant
system offgases from Lae primary system and providing ior delay or
holdup for the purpose of reducing the total radioact ivi ty prior to
release to the environment.

VENTII.ATION EXilAUST T_REATr!ENT SYST._Ett

1.29

A VENTil.ATION EXilAUST TREATt1ENT SYSTEr1 is any system designed aid installed
to redure gaseous radiciodine or radioactive material in particulate
form in effluents by passing ventilation or vent exhaust g a s e ., through
< ha rcoa l adsorbers and/or IIEPA filters for the purpose on removing
nodines or particulates from the gaseous exhaust stream prior to the
releast to the environment. Such a system is not considered to have any
.ftect on noble y,a s effluents. Engineered Safety Feature (ESF) atmos-
pheric c le.inup sys tems are not considered to be VENTILATION EX11AUST
TREATt!ENT SYSTEr! components.

525 208
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DEFINITIONS
___

MAJOR CilANCES 10 RADI'JACTIVE WASTE SYSTDIS

1.30 The RADIOACTIVE WASTE SYSTEMS are those liquid, gaseous and solid
waste systems which are required to maintain control over radio-
active material in order to meet the LCO's set forth in these
specifications.

MAJOR CllANCES to these systems s N 1 include the following:

1) Major changes in process equipment, components, structur es and
ef fluent monitoring instrumentation f rom those described in
the Facility Description and Safety Analysis and evaluated in
the staff's Safety Evaluation Report (SER) (e.g., deletion of
evaporators and installation of demineralizers; use of fluidized
bed calciner/ incineration in place of cement solidification
systems);

2) Major changes in the design of radwaste treatmcnt systems
(liquid, gaseous ard solid) that could significantly alter the
characteristics and/or quantitics of effluents released or
volumes of calid waste stored or shipped offsite from those
previously considered in the FDSA and SER (e.g., use of asphalt
system in place of cement);

3) Changes in system design which may invalidate the accident
analysis as described in the SER (e.g., changes in tank capacity
that would alter the curies released); and

4) Changes in system design that could potentially result in r
significant increase in occupational exposure of operating
personnel,

w 209
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DEFINITIONS

PROCESS CONTROL PROCRAM (PCP)

1.31 A PROCESS CONTROL PROGRAM shall contain sampling, analysis, and
formulation determination by which SOLIDIFICATION o f radioactive
wastes from liquid systems is accomplished.

SOLIDlFICATION

1.32 SOLIDIFICATION shall be the conversion of radioactive wastes from
liquid systems to an immobilized solid with definite volume and
shape, bounded by a stable surface of distinct outline on all sides.

PURGE - PURGING

1.33 PURGE or PURGING is the controlled process of discharging air or
gas from a confinement to maintain temperature, pressure, humidity,
concentration or other operating condition, in such a meeier that
replacement air or gas is required to purify the confinement.

VENTING

1.34 VENTING is the controlled process of discharging air or gas from
a confinement to maintain temperature, pressure, humidity, con-
centration or other operating condition, in such a manner that
replacement air or gas is not provided or required during venting.
Vent, used in system names, does not imply a VENTING process.

c?s 9.-
w-
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TABLE 1.2

FREQUENCY NOTATION

NOTA. TION FREQUENCY

S At least once per 8 hours.

D At l e a s. t or ce per 24 hours.

W At least once per 7 days.

B/W At least once per 14 elays.

M At least once per month.

6/W At least once per 42 days.

Q At least once per quarter.

SA At least once per 6 months.

A At least once per 12 months.

H At least once per 18 months.

S/U Prior to each reactor startup.

P Prior to each release.
|

N/A Not applicable

523 2ii
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3.23 RADI0 ACTIVE LIQUID EFFLUENT INSTRUMENTATION - Limiting Condition
for Operation

3.23.1 The radioacttve liquid effluent monitoring instrumentation
taannels shown in Table 3.23-1 shall be OPERABLE with their alarm / trip
setpoints set to ensure that the limits of Specification 3.25.1.1 are
not exceeded. The setpoints shall be determined in accordance with
procedures as described in the ODCM and shall be recorded.

Applicability: As shown in Table 3.23-1.

Ac t iory:

1. With a radioactive liquid effluent monitoring instrumentation
channel alarm / trip setpoint less conservative than a value which
will ensure that the limits of 3.25.1.1 are met, immediately suspend
the release of radioactive liquid effluents monitored by the affected
channel or declare the channel inoperable.

2. With the number of channels less than the minimum channels operable
requirement, take the action shown in Table 3.23-1.

3. In the event a limiting condition for operation and/or associated
action requirement cannot be satisfied, this shall not require
plant shutdown or prevent a change in operational modes.

4. Inoperable monitors shall not require a report to the NRC. Failure
to satisfy the corresponding action requirement shall require a 30
day report to the NRC.

_

__

4.23 RADI0 ACTIVE LIQUID EFFLUENT INSTRUMENTATION - Surveillance

4.23.1.1 Each radioactive liquid effluent monitoring instrumentation
channel shall be demonstrated OPERABLE by performance of the CIIANNEL
CIIECK, SOURCE CliECK, CIIANNEL CALIBRATION, and CIIANNEL FUNCTIONAL TEST
operations at the frequencies shown in Table 4.23-1.

4.23.1.2 Records - Auditable records shall be maintained of all radio-
active liquid effluent monitoring instrumentation alarm / trip setpoints.
Setpoints and setpoint calculations shall be available for review to y
ensure that the limits of Specification 3.25.1.1 are met.

i "> l )
c/ ) 'i"
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TABLE 3.23-1

Radioactive Liquid Ef fluent Monitoring Instrumentation

Minimum #
Instrument Operable Applicability Action

1. Gross radioactivity monitors
providing automa tic termination
of release

a. Waste and Recycle Test Tank
Discharge Line (1) * a

b. Steam Generator Blowdown Line (1) * b

2. Gross radioactivity monitors not
providing automatic termination
of release

a. Service Water Effluent Line (1) * c

3. Flow Rate Measurement

a. Waste and Recycle Test Tank
Discharge Line (1) * d

b. S team Generator Blowdown Line ** * NA

c. Discharge Canal *** * NA

* - At all times - which means that channels shall be OPERABLE and in service
on a continuous, uninterrupted basis, except that outages are permitted,
within the time frame of the specified action statement, for the purpose
of maintenance and performance of required tests, checks, and calibrations,

t - Autonatic termination of blowdown requirement will become effective upon
completion of proposed modification to provide automatic tarmination.

** - Flow is determined by the use of v lve curves. The steam generator
blowdown is a gravity system.

*** - Discharge canal flow is determined by the use of pump curves.

NA - Not Applicable.

525 213
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TABLE 3.23-1
(Continued)

ACTION _ STATEMENTS

Action a: With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requicement, effluent releases may
be resumed for up te 14 days, prcvided that prior to initiating
a release:

1. At least two independent sam;les are analyzed in accor-
dance with Specification 4.23.1.3, and;

2. At least two technically qualified members of the Facility
Staff independently verify the release rate calculations
and discharge valving;

Otherwise, suspend release of radioactive effluents via this
pathway.

Actica b: With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue for up to 30 days provided grab [|
samples are analyzed for gross radioac gvity (beta or gamma)
at a limit of detection of at least 10 ' uCi/ml;

1. At least once per 8 hours when the specific activity of
the secondary coolant is > 0.01 uCi/ml DOSE EQUIVALENT
I-131.

2. At least once per 24 hours when the specific activity of
the secondary coolaat is 1 0.01 uCi/ml DOSE EQUIVALENT
I-131.

Action c: With the numbers of channels OPERABLE less than required by
the Minimum Channels OPERABLE requirement, effluent releases
via this pathway may continue for up to 30 days provided that gg

at least once per 8 hours grab samples are collected and

analyzed for gross radioactivity {petaorgamma)at a lower
limit of detection of at least 10 uCi/ml.

Action d: With the number of channels OPERABLE less than required by the
Minimum Ctaanels OPERABLE requirement, effluent releases via
this pathway may continue for up to 30 days provided the flow g
rate is estimated at least once per 4 hours during actual
releases

523 214
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TABLE 4.23-1

Radioacti ve Liquid Ef f luent Monitoring Instrumentation Surveillance Requirements

Channel Source Channel Channel
Instrument Check Check Calibration functional

1. Cross radioactivity monitors
providing automatic termination
of release

a. Waste and Recycle Test
Tank Discharge Line D(1) P h(2) Q(3)

b. Steam Generator Blowdown
Line* D(1) M R(2) Q(3)

2. Cross radioactivity monitors
not providing automatic
termination of release

a. Service Water Effluent
Line D(1) M R(2) Q(3)

3. Flow Rate Measurement

a. Waste and Recycle Test
Tank Discharge Line D(1) NA R Q

b. Steam Generator Blowdown
Line D(5) NA NA NA

c. Discharge Canal D(4) NA NA NA

* - Automatic termination of blowdown requirement will become effective upon
completion of a proposed modification to provide automatic termination.

525 215
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TABLE 4.23-1
(Continued)

TABLE NOTATION

(1) Channel check need only be performed daily when discharges are made
from this pathway. The channel check should be done when the discharge
is in process.

(2) Calibration shall be performed using a radioactive liquid source,
the activity of which is determined using a gamma spectrometer
calibrat ed to an NBE traceable source. The radioactive source
shall be in a known reproducible geometry.

(3) The CilANNEL FUNCTIONAL TEST shall also demonstrate that control
room alarm annunciation occurs if any of the following conditions
exist:

1. Instrument inlicates measured levels above the alarm / trip
setpoint*_

2. Instrument indicates a downscale failure or circuit failure.

3. Instrument controls not set in operate mode.

* Automatic isolation sf .1 also be demonstra*.ed for the
test tank discharge monitor line and steam generator blowdown
line.

(4) pump status should be checked at least daily.

(5) Valve position should be checked daily when discharges are being
made via this pathway.

525 216
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BASES

.

3.23 & 4.23 - Hadioactive Liquid Effluent Instrumentation

The radioactive liquid effluent instrumentation is provided to monitor
and c>ntrol, as applicable, the releases of radioactive materials in

;liquia effluents during actual or potential releases. The alarm / trip |
setpoints for these instruments shall he calculated in accordance with
NRC approved methods in the ODCM to ensure that the alarm / trip will
occur prior to exceeding the limits o f l'1 CFR Part 20. The OPERABILITY
and use of this instrumentation is consistent with the requirements of
General Design Criteria 60, 63 and 64 of Appendix A to 10 CFR Part 50.

")f'
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3.24 .ladioactive Caseous Effluent Monitoring Instrumentation -

Limiting Condition for Operation

3.24.1 The radioactive gaseous effluent monitoring instrumentation
channels shown in Table 3.24-1 shall be OPEF1.BLE with their alarm / trip
netpointa set to ensure that the limits of crecification 3.26.1.1 are

t exceeded. The setpoints shall be detertined in accordance with
acedures as described in the OPCM and shall be recor ,ed.,

Applicability: As shown in Table 3.24-1.

Action:

1. With a radioactive gaseouc ef fluent monitoring instrumentation
channel alarm / trip setpoint less conservative than a value which
will ensure that the limits of 3.26.1.1 are met , immediately sus-

pend the release of radioactive gaseous effluents monitored by the
af fected channel or declare the channel inoperable.

2. With the number of channels less than the minimum channels operable
requirement, take the action snown in Table 3.24-1.

3. In the event a limiting conditi n for operation and/c associated
action requir ement cannot be satisfied, this shall not require
plant shutdown or prevent a change in operational modes.

4. Inoperable manitors shall not require a report to the NRC. Failure

to satisfy the corresponding action requirement shall require a 30
day report to the NRC.

4.24 Radioactive Gaseous Ef fluent Instrurentation - Surveillance

4.24.1.1 Each radioactive gaseous process or effluent monitoring instru-
mentation channel shall be demonstrated OPERABLE by performance of the
CIIANNEL CllECK, SOURCE CIIECK, CIIANNEL CALIBRATION, and CIIANNEL FUNCTIONAL
TEST operations at the frequencies shown in Table 4.24-1.

A.24.1.2 Auditable records shall be maintained of the calculations
made, of all radioactive process and effluent monitoring instrumentation
alarm / trip setpoints. Setpoints and setpoint calculations shall be
available for review to ensure that the limits of Specification 3.26.1.1 y
are met.

r9> q n
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TABLE 3.24-1

Radioactive Gaseous Effluent Monitoring Instrumentation

Minimum #
fnstrument Operable Applicability Action

1. Main Stack

a. Noble Gas Activity Monitor (1) * a

b. Iodine Sampler (1) * b

c. Particulate Sampler (1) * b

d. Stack Flow Rate Monitor (1) * c

e Sampler Flow Rate Meter (1) * c

2. a. Waste Gas System Oxygen
Monitor * (1) * dx

'' - At all times - which means that channels shall be OPERABLE and
in service on a continuous, uninterrupted basis, except that
outages are permitted, within the time frame of the specified
action statement, for the purpose of maintenance and performance
of required tests, checks and calibrations.

Action a: With the number of channels OPERABLI less than required by the
minimum channels OPERABLE requirement:

1. Releases from the waste gas holdup system may continue
for up to 14 days provided that prior to initiating the ||
release:

(a) At least two independent samples of the tank's
contents are analyzed; and,

(b) At least two technically qualified members of the
facility staff independently verify the release rate
calculations and discharge valve lineup; otherwise,
suspend releases from the waste gas holdup system.

2. Releases from all pathways other than the waste gas
holdup system may continue for up to 30 days provided ||
grab samples are taken at least once per 8 hours and
these samples are analyzed for gross radioactivity within
24 hours.

525 219
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TABLE 3.24-1
(Continue /.

Action b: With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may continue for up to 30 days, provided samples ||
are continuously collected with auxiliary sampling equipment,
and analyzed at least once every 7 days.

Action c: With the number of channels OPERABLE lecs than required by the
Minimum Channels OPERABLE requirement, effluent releases via
this pathway may contir'.e for up to 30 days provided the flow ||
rate is estirrated at least once per 4 hours.

Action d**: With the number of channels OPERABLE less than required
by the Mieimum Channels CPERABLE requirement, operation
of the system may continue for 30 days provided greb
samples are obtained ance every 24 hours and analyzed for
oxygen.

'

- These requirements will become effective upon completion of the
proposed modification to install an oxygen r,onitor.

52$ 2LD
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TABLE 4.24-1

Radioactive Gaseous Effluent Monitoring Instrumer.tation Surveillance Requirements

Channel Source Channel Channel
Instrument Check Check Ca libra t ion Functiono

1. Main Stack

a. Noble Gas Activity
Monitor D(1) M R(2) Q(3)

b. Iodine Sampler W NA NA NA

c. Particulate Sampler W NA NA NA

d. Stack Flow Rate Monitor D(1) NA R Q

e. Sampler Flow Rate Meter D NA R NA

2. a. Waste Gas Systera Oxygen
Moniter** D(4) NA Q(5) M

(1) Channel check daily when t!.ere exists releases via this pathway.

(2) Calibration shall be performed using a radioactive geseous source
which is traceable to the NES and is in a known, reproducible
geometry.

(3) The CllANNEL FUNCTIONAL TEST shall also demonstrate that control
tocui alarm annunciation occurs if any of the following conditions
exist:

a. Ins trumen t indicates measured levels above the alarm / trip
setpoint*.

b. Instrument indicates a downscale failure or circuit f ailure.

c. Instrument controls not set in operate mode.

* Automatic isolation of the waste g s holdup system
releases by the noble gas monitor should also be
d eraons t ra ted.

(4)** During Waste Gas System Ope ation. g j( 9 ') *
JLJ --

(5)'* The CHANNEL CALIBRATION shall include the use of standard 1.as
samples containing a nominal:

a. One volume percent oxygen, balance nitrogen; and

b. Four volume percent oxygen, balance nitrogen.

** - These requirements will become effective upon completion of the
proposed modification to install an oxygen monitor.

3/4-24-4
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BASES

1.24 & 4.24 - Hadioactive Gaseous Effluent Instrumentation

The radioactive ga.scous etfluent instrumentation is provided to monitor
and control, as applicable, the releases of radioact ive materials in
gaseous elf!uents during actual cr potential releases. The alarm / trip

setpoints fet the se instruments shall be calculated in accordance with
NHC approved methods in the OCCtl to ensure that the alarm / trip will
occur prior to exceeding the limits of 10 CFR Part 20. The UPERABILITY
and use of this instrumentation is consistent with the requirements of
General Design Criteria 60, 63 and 64 of Appendix A to 10 CFR Part 50.

523 _m
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3.25 Radioactive Liquid Ef fluents - Limiting Conditions for Operations

3.25.1 Liquid Effluents Concentration

3.25.1.1 The concentration of rcdioactive material released at any time
from the site (see Figure 3.25-1) shall be limited to the concentrations ||
specified in 10 CFR Part 20, Appendix B, Table II, Column 2 for radio-
nuclides other than dissolved or entrained noble gases. For dissolved,4
or entrained noble gases, the concentration shall be limited to 2 x 10
uC1/n1 total activity.

APPLICABILITY: At all times.

ACTION:

With the concentration of radioactive material released f rom the site y
exceeding the above limits, immediately restore concentration within the
above limits and provide prompt notification to the Commission pursuant
to Specification 6.9.2.a.

4.25 Radioactive Liquid Ef fluents - Surveillance Requirements

4.25.1 Liquid Effluents Concentration

4.25.1.1 The instantaneous concentration of radioactive material in
liquid effluents released from the site shall be monitored in accordance
with Tabic 3.23-1.

4.25.1.2 The liquid effluent continuous monitors having provisions for
a ut oma t i c ter-fnition of liquid releases, as listed in Table 3.23-1
sball be used imit the concentration of radioactive material released
at any time f ro. ae site to the values given in Specificat ion 3.25.1.1.

||

4.25.1.3 Sampling and analysis shall be performed in accordance with
Table 4.25-1 to assure that the limats . i Specifica tion 3. 25.1.1 are
met.

4.25.1.4 Reports - A summary of the releases of radioactive liquid
ef fluents shall be reported in the semiannual report per Section 6.9.1.p.

c7.z.)bL5
,.
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TABLE 4.25-1

RADI,0 ACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit
Minimum of Detection

Sampling Analysis Type of Activity (LLD)
Ii<1uid Release Type Frequency Frequency Analysis (uCi/ml),s

A. Waste Test Tanks P P
_7

and Recycle Test Each Batch Each Batch Pr incipal Gacna 5 x 10
fTanks Emitters

-'
I-131 1 x 10

Turbine Building
Sumps (Waste Neut

e
Tank) P,j

-5One Batch /M M Dissolved and 1 x 10
Entrained Cases

_

x10[6P 11- 3 )kEach Bat.h M P-32 1 x 10cComposite

Gross alpha 1 x 10-
_-

P Sr-89 , Sr-90 5x10[6Each Batch Q Fe-55 1 x 10
Composite

.-

8B. Steam Generator D vi incipal Ga my d g ,7
Blowdown and Grab Sample Co.npo si te Emitters 5 5 x 10
% Ice Water

-6
Et iuent Continuous I-131 1 x 10

-5Grab Sample M Dissolved and 1 x 10
Entrained Gases

W M 11 - 3 1 x 10-d ~'Grab Sample Composite P-32 1 x 10-
Continuous Gross alpha 1 x 10

_.

W Q #~ 9 Sr-90' 5 x 10_6
-

y d h
Grab Samp1g Composite Fe-55 1 x 10
Continuous

525 224
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TABLE 4.25-1
(Continued)

TABLE NOTATIONS

a. The LLD is the smallest concentration of radioactive material in a
sample that will be detected with 90% probability with 10% probability
of f alsely concluding that a blank observation represents a "real"
signal.

For a par ticular measurement system (which may include radiochemical
separation):

4.66 s N
-

b
LLD = E . V . 2.22 . Y . exp(-lat)

where

LLD is the lower limit of detection as defined above (as pCi
per unit mass or volume)

s i the standard deviation of the background counting rat e
b

or of the counting rate of a blank sample as appropriate (as
counts per minute)

E is the counting ef ficiency (as counts per transformation)

V is the sample size (in units of mass or volume)

2.22 is the number of transformation per minute per picoeurie

Y is the fractional radiochemical yield (when applicable)

1 is the radioactive decay constmit for the particular radio-
nuclide

at is the elapsed tLme between midpoint of sample collection
and time of counting

It should be recognized that the LLD is defined as an a priori
(before the fact) limit representing the capability of a measurement
system and not as a posteriori (af ter the f act) limit for a particular
meas uremen t.

Analyses shall be performed in such a manner that the stated LLDs
will be achieved under routine conditions. Occasionally background
fluctuations, unavoidably small sample sizes, the presence of
interferring nuclides, or other uncontrollable ci.rcumstances may
render these LLDs unachievable. In such cases, the contributing
f actors will be identified and described in the Semiannual Radioactive
Effluent Release Report.

77r-J
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TABLE 4.25-1
(Continued)O

TABLE NOTATIONS

b. Deleted. O

c. A composite sample is one in which the quantity of liquid sampled
is prept.rtional to the quantity of liquid waste discharged and in
which the method of sampling employed results in a specimen which
is representative cf the liquids released.

d. Prior to analysis, all samples taken for the composite shall be
thorcughly ais.ed in crder for the composite sample to be represen-
tative or toe affluants release,

e. 00 s ." d aer.lonth means ;ne batch from a waste test tank ''d one
110m :yt t e test tank if they are discharged that month.

f. Th r ct ipal gar.ma emitters for which the LLD specification will
apply are exclusively the following radionuclides: Mn-54, Fe-59,
Co 59 2c-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144.
This list does rot mean that only these nuclides are to be detected
and reported. Otner peaks which are measurable and identifiable,
together with the above nuclides, shall also be identified and
reported. Nuclides which are below the LLD for the analyses should
not be reported as being present at the LLD level. When unusual
circumstances result in LLD's higher than required, the reasons
shall be documented in the semiannual radioactive effluent release
report.

g. At least 5 days per week.

h. For the Service Water, these analyses are only required if a
weekly,9amma analysis indicates a gamma activity greater than
5x 10 uCi/ml.

i. Turbine buildings sumps are ptaped to the waste neut tank and then
discharged on a batch basis. Each batch should be sampled and
analyzed for principal gamma emitters _9nly if the stean, generator
gam _ma activity is greater than 5 x 10 uCi/ml.

j. Not required for turbine building sumps - waste neut tank.

k. Only required for the turbine building sumps - waste neyt tank if
the gamma activity of the batch is greater than 5 x 10 uCi/ml.

1. Grab sample requirement is for Service Water only.

Continuous composite sample is for Steam Generator Blowdown only.m.

This will become effective upon completion of a proposed modification
to install a continuous sampler for Steam Generator Blowdown sampler.
Until that time, the grab sample requirements as given for the
Service Water will also apply to the Steam Generator Blowdown.

525 226
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3.25.2 Liquid Effluents - Dose

3.25.2.1 The dose or dose commitment to an individual f rom radioactive
materials in liquid ef fluents released from the site (see Figure 3.25-1) ||
sinll be limited:

a. During any calendar quarter to 5 1.5 mrem to the total body and to
$. 5 mrem to any organ; and,

b. During an-. calendar year to 5 3 mrem to the total body and to
d 10 mrem to any organ.

APPLICABILITY: At all times.

ACTION:

a. With the calculated dose from the release of radioactive materials
in liquid ef fluents exceeding any of the above limits, prepare and
submit to the Commission within 30 days, pursuant to Specification
6.9.2, a Special Report which identifies the cause(s) for exceeding
the l imit (s) .d defines the corrective actions to be taken to
reduce the releases of radioactive materials in liquid effluents
during the remainder of the current calendar quarter and during the
subsequent three calendar quarters so that the average dose or dose
commitment to an individual from such releases during these four
calendar quarters is within 3 mrem to the total body and 10 mrem to
any organ.

4.25.2 Liquid Ef fluent - Dose

4.25.2.1.1 Dose Calculations. Cumulative dose contributions from
liquid effluents shall be determined in accordance with the Off site Dose
Calculation Kinual (ODCM) at least once per 31 days.

4.25.2.1.1 Reports. Calculated quarterly doses shall be reported in
the semiannual Radioactive Release Report per Section 6.9.1.g.

* ') ]ir
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3.25.3 Liquid Ef fluents - Waste Treatment

!

3.25.3.1 The following subsystems of the liquid radwaste treatment
system shall be OPERABLE: Aerated drain system mixed bed demineralizer,
evaporator, and mixed bed polishing demineralizer, the degasifier,
letdown system mixed bed demineralizer, first stage evaporator, second
stage evaporator and nixed bed polishing demineralizer. The appropriate
portions of the system sh:til be used to reduce the radioactive materials
in liquid wastes prior to their discharge when the projected dose due to
liquid effluent releases from the site (see Figure 3 25-1) when averaged g
over 31 days would exceed 0.06 mrem to the total body or 0.2 mrem to any
organ.

APPLICABILITY: At all times.

ACTION:

With the liquid radwaste system inoperable for more than 31 consecu- ;a.

tive days or, with radioactive liquid waste being discharged without I

treatment and in excess of the above limits, prepare and submit to
the Commission within 30 days, pursuant to Specification 6.9.2, a
Special Report which includes the following information:

1. Identification of the appropriate equipment or subsystems not
OPERABLE and the reat on for inoperability.

2. Action (s) taken to restore the inoperable equipment to OPERABLE
status.

3. Summary description of ac:: ion (s) taken to prevent a recurrence.

_

4. 2. 5. 3 Liquid Effluents - Waste Treatment

4.25.3.1.1 Doses due to liquid releases from the site shall be projected ||
at least once per 31 days.

4.25.3.1.2 The appropriate liquid radwaste subsystems as identified
above shall be demonstrated OPERABLE at least once per 92 days unless

the appropriate liquid radwaste subsystem has been utilized to process
radioactive liquid ef fluents during the previous 92 days.

i nan
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3.25.4 Li_ quid floldup Tanks

This section is not applicable to lladdam Neck as there are no potable or
surface water supplies downstream of the discharge.

- _ . - .

= - - - - . . -

4.25.4 Liquid lloidup Tanks

This section is not applicable to lladdam Neck as there are no potable or
surf ace water supplies downstream of the discharge.

O
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BASES

3.25 2 4.25 - Radioactive Liquid Ef fluents

3/4.25.1 CONCENTRATION

This specification is provided to ar.oure that the concentration of
radioactive materials releasc ' in liquid waste ef fluents from the site
will be less than the concentration levels specified in 10 CFR Part 20,
Appendix B Table II. This instantaneous lLaitation provides additional
assurance tha t the levels cf radioactive naterials in bodies of water
outside the site will not result in exposures within (1) the Section II. A
design objectives of Appendix I, 10 CFR Part 50, to an individual and
(2) the limits of 10 CFR Part 20.106(e) to the population. The concentra-
tion limit for noble gases is based upon the assumption that Xe-135 is
the controlling radioisotope and its MFC in air (submersion) was converted
to an equivalent concentration in water using the methods described in
International Commission on Radiological Protection (ICRP) Publication 2.

3/4.25.2 DOSE

This specification is provided to implement the requirements of Sections
II.A, III . A and IV. A of Appendix 1,10 CFR Part 50. The Limiting Con-
dition for Operation implements the guides set forth in Section II.A of
Ap pend ix 1. The ACTION statements provide the required operating flexi-
bility and at the same time impleme..t the guides set forth in Section
IV. A of Appendix I to assure that the releases of radioactive material
in liquid ef fluents will be kept "as low as is reasonably achievable."
The doce calculations in the ODCM implement the requirements in Section
III. A of Appendix I that conformance with the guides of Appendix I is to
be shown by calculational procedures based on models and data such that
the actual exposure of an individual through appropriate pathways is
unlikely to be substantially underestimated. The equations specified in
the ODCM for calculating the doses due to the actual release rates of
radioactive materials in liquid effluents will be consistent with the
methodology provided in Regulatory Guide 1.109, " Calculation of annual
Doses to Man f rom Routine Releases of Reactor Effluents for the Purpose
of Evaluating Compliance with 10 CFR Part 50, Appendix I, " Revision 1,
October 1977, and Regulatory Guide 1,113, " Estimating Aquatic Dispersion
of Ef fluents f rom Accidental and Routine Reactor Releases for the Purpose
of Implementing Appendix I," April 1977.

b)
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BASES

I

3/4.25.3 L_I_ QUID WASTE TREATMENT_ _

,

The OPERABILITY of the liquid rad- -.e treatment system ensures that I

this system will be available ior use whenever liquid effluenta require
treatment prior to release to the environment. The requirements that i

the appropriate portions of this system be used when specified provides '

assurance that the releases of radioactive materials in liquid effluents
will be kept "as low as is reasonably achievable." This specification
implements the requirements of 10 CFR Part 50.36a, General Design Cri-
terion 60 of Appendix A to 10 CFR Part 50 and design objective Section
II.D of Appendix A to 10 CFR Part 50. The specified limits governing
the use of appropriate portions of the liquid radwaste treatment system
were specified as a suitable fraction of the guide set forth in Section
II.A of Appendix I, 10 CFR Part 50, for liquid effluents.

3/4.25.4 LIQUID If0LDUP TANKS

Not Applicable

5 E -}' ') ? 7')
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3.26 Radioactive Gaseous Effluents - Limiting Conditions for Opera-
tion

3 26.1 Gaseous Effluents - Dose Rate

3.26.1.1 The instantaneous dose rate offsite (see Figure 3.25-1) due to U
radioactive materials released in gaseous effluents from the site shall
be limited to the following values:

a. The dose rate limit for noble gases shall be < 500 mrem /yr to the
total body and < 3000 mrem /yr to the skin; and,

b. The dose rate limit for I-131 and 1-133 and for all radioactive
materials in particulate form with half lives greater than 8 days
and radionuclides other than noble gases with half lives greater
than 8 days shall be < 1500 mrem /yr to any organ.

APPLICABILITY: At all times.

ACTION:

With the dose rate (s) exceeding the above limits, immediately decrease
the release rate to comply with the limit (s) given in Specification
3.26.1.1 and provide prompt noti fication to the Co%aission pursuant to
Specification 6.9.2.a.

._ __

4.26 Radioactive Gaseous Effluents - Surveillance Requirements

4.26.1 Gaseous Effluents - Dose Rate

4.26.1.1.1 The instantaneous release rate corresponding to the above
dose rate shall be determined in accordance with the me .hodology in the
ODCM.

4.26.1.1.2 The instantaneous release rates shall be monitored in accor-
dance with the requirements of Table 3.24-1.

4.26.1.1.3 The noble gas effluent monitor having provisions for auto-
matic termination of gaseous releases, as given in Table 3.24-1, shall
be used to limit releases to the specification given in 3.26.1.1.

4.26.1.1.4 Sampling and analysis shall be performed in accordance with
Table 4.26-1 to assure that the limits of specification 3.26.1.1 are
met.

4.26.1.1.5 Reports - 4 summary of the releases of radioactive gaseous
effluents shall be re. 3rted in the semisnnual report per section 6.9.1.g.

cm . ,
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TABLE 4.76-1

RADI0 ACTIVE CASEFUS WASTE SAMPLING AND ANALYSIS PROGRAM

Mi nimtun Lcver Limit of

(uCi/ml)gLD)
Detection (Sampling Analysis Type of

Case < - lease Type Frequency Frequency Activity Analysis

P P .3e
A. Waste Ca s S torage Each Tank Each Tank Principal Camma Emitters 1 x 10

Tank Grab -6
Sample 11 - 3 1 x 10

_

P P |

Camma Emitters' 1 x 10'' l'B. Containment Purge Each Purge Each Purge Princi,
'

Grab'

-6
Sample 11 - 3 1x 10

C. Main Stack M g Principal Gamm Emitters 1 x 10-c c

Crab
f -6

Samples H-3 1 x 10
-Cases

b -12j' Continuous W I-131 1 x 10

{ Char coa l -10
Sample 1-133 1 x 10m

bCcatinuous W
*

Particulate Principal Cama Emit tersg'r} Sample (I-131, Others) 1 x 10
~)p-:

y _-
, .s

~I
Continuous M broas of 1 x 10

'hr!
'

~# Composite

Particulate
m

{ '' i.j Sample

p+
' LM,

5- *' f'\ 7 d -11
% ' ?) , Continuous Q Sr-89 Sr-90 1 x 10

k * ' I.* "' Compoaite
",Yf Particulate
4* Sample
''@ rs 3

U d -6
Continuous Noble Gas Cross Noble Cases 1 x 10s

Manitor
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TABLE 4.26-1 (Continued)

TABLE NOTATION

a. The lower limit of detection (LLD) is defined in Table Notation a.
of Table 4.25-1.

b. Samples shall be changed at least once pe. -ays and analyses
shall be completed within 48 hours after enanging. Sampling and
analyses shall also be perf ormed at least once per 24 hours for
at least 7 days following each thermal power level change exceeding
25% of RATED THERMAL POWER in one hour (power increases or decreases).
When samples collected for approximately 24 hours are analyzed, the
corresponding LLD's may be increased by a factor of 10.

c. Analyses shall also be perforn.ed following startup or similar
operational occurrence which could significantly alter the mixture
of radionuclides.

d. The ratio of the sample flow rate to the sa.apled stream flow rate
shall be known for the time period coverra by each dose or dase
rate calculation made in accordance wit. Specifications 3.26.1,
3.26.2, and 3.26.3.

The principal gamma emitters for which the LLD specification willc.

apply are exclusively the following radionuclides: Kr-87, Kr-88,
Xe-133, Xe-133m, Xe-135, and Xe-138 for gaseous emissions and
Mn-54, Fe-59, Co-58, Co-60, 2n-65, Mo-99, Cs-134, Cs-137, Ce-141
and Ce-144 for particulate emissions. This list does not mean that
only these nuclides are to be detected e.d reported. Other peaks
which are measurable and identifiable, together with the above
nuclides, shall also be identified and reported. Nuclides which
are below the LLD for the analyses should not be reported as being
present at the LLD level for that nuclide. When unusual circumstances
result in LLD's higher than required, the reasons shall be documented
in the seini-annual ef fluent report.

f. When the refueling canal is flooded, samples shall be taken at
least once every 24 hours from the charging floor (refueling floor)
and analyzed for tritium. The results shall be used along with
containment purge flow rates to determine tritium releases.

523 ?7ma
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3.26.2 Gaseous Effluents Dose, Noble Gases

3.26.2.1 The offsite air dose (see Figure 3.25-1) due to noble gases y
released in gaseous effluents shall be limited to the following:

During any calendar quarter, to f 5 mrad for gamma radiation anda.

5 10 mrad fo- beta radiation;

b. During any calendar year, to $ 10 mrad for gamma radiation and 5 20
mrad fut Deta radiation;

APPLICABILITY: At all times.

ACTION:

With the calculowed air dose from radioactive noble gases in gaseous
effluents exceeding any of the above limits, prepare and submit to the
Commission within 30 days, pursuant to Specification 6.9.3, a Special
Report which identifies the cause(s) for exceeding the limit (s) and
defines the corrective actions to be taken to re'.uta the releases of
radioactive noble gases in gaseous effluents dur: cg the remainder of the
current calendar quarter and during the subsequent three calendar quarters
so that the average dose during these four calendar quarters is within

N10 mrad for gamma radiation and 20 mrad for beta radiation.

- -

4.26.2 Gaseous Effluents - Dose, Noble Gases

4.26.2.1.1 Dose Calculations - Cumulative dose contributions for the
total time period shall be determined in accordance with the Offsite
Dose Calculation Manual (ODCM) at least once every 31 days.

4.26.2.1.2 Reports - Calculated quarterly doses shall be reported in
the semiannual radioactive release report per Section 6.9.1.g.

cn
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3.26.3 Gaseous Effluents - Dose, Radioiodines, Radioactive Material
In Particulate Form, and Radionuclides Other Than Noble Gases

3.26.3.1 The dose to an individual from I-131 and I-133, radioactive
materials in particulat- form with half lives greater than 8 days, and
radionuclides other than noble gases with half-lives greater than 8 days
in gaseous effluents released offsite (see Figure 3.25.1) shall be
limited to th following:

a. During any calendar quarter to S 7.5 mrem;

b. During any calendar year to 1 15 mrem;

APPLICABILITY: At all times.

ACTION:

a. With the calculated dose from the release of the above radionuclides
in gaseous effluents exceeding any of the above limits, prepare and
submit to the Commission within 30 days, pursuant to Specification
6.9.3, a Special Report which identifies the cause(s) for exceeding
the limit and defines the corrective actions to be taken to reduce
the releases of the above radionuclides in gaseous effluents during ||
the remainder of the current calendar quarter and during the sub-
sequent three calendar quarters so that the average dose or dose
commitment to an individual from such releases during these four
calendar quarters is within 15 mrem to any organ. N

4.26.3 Gaseous Effluents - Dose, Radioiodines, Radioactive Material
In Particulate Form, and Radionuclides Other Than Noble Gases

4.26.3.1.1 Dose Calculations - Cumulative dose contributions for the
total time period shall be determined in accordance with the ODCM at
least once every 31 days.

4.26.3.1.2 Reports - Calculated quarterly doses shall be reported in
the semiannual radior.ctive release report for Section 6.9.1.g.

bb 3f7Le /
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3.2f.4 Gaseous Effluents - Waste Treatment

3.26.4.1 The following subsystems of the GASEOUS RADWASTE TREATMENT
SYSTEM shall be OPERABLE:

Waste Gas Surge Tank. Waste Gas Compressor A or B, ind at least one
Waste Gas Decay Tank.

The following subsystems of the ventilation exhaust treatment system
shall be operable:

Ventilation System ifEPA Filter and Charcoal Filter.

The gaseous radwaste treatment system shall be used to reduce radioactive
materials in gaseous waste prior to their discharge when the projected
gaseous effluent doses due to gasecus effluent releases from the site

||(see Figure 3.25-1) when averaged over 31 days exceeds 0.2 mrad for
gamma radiation and 0.4 mrad for beta radiation. The ventilation
exhaust treatment system shall be used to reduce radioactive materials

in gascosis waste prior to their discharge when the projected gaseous
effluent doses due to gaseous effluent releases from the site (see
Figure 3.25-1) when averaged over 31 days exceeds 0.3 mrem to any <rgan.

APPLICABILITY: At all times.

A_CTION:_

With the gaseous radwaste treatment system and/or the ventilationa.

exhaust treatment system not OPERABLE for more than 31 consecutive
days or with gaseous waste being discharged for more than 31 days
without treatment and in excess of the above limits, prepare and
submit to the Commission within 30 days, pursuant to Specification
6.9.3, a Special Report which includes the following information:

1. Identification of the appropriate equipment of subsystems not
OPERABLE and the reason for inoperability.

2. Action (s) taken to restore the inoperable equipment to OPERABLE
STATUS.

3. Summary description of action (s) taken to prevent a recurrence

4.26.4 Gaseous Effluents - Waste Treatment

4.26.4.1.1 Doses due to gaseous releases to unrestricted areas shall
be projected at least once per 31 days.

L_ i+ ') i n
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4.26.4.1.2 The appropriate systems as identified above shall be
demons trated OPERABLE at least once per 92 days unless the appropriate
system has been utilized to process radioactive gaseous effluents during
the previous 92 days.
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3.26.5 Radioactive Effluents - Total Dose

3.26.5.1 The dose or dose commitment to a real individual from all
uranium fuel cycle sources is limited to < 25 mrem to the total body or
any organ (except the thyroid, which is limited to (75 mrem) over a
period of 12 consecutive months.

APPLICABILITY: At all times.

ACTION:

a. With the calculated dose from the rei. ease of radioactive raaterials
in liquid or gaseous effluents e.c eding twice the limits of Speci-
fications 3.25.2.1, 3.26.2.1, or 3.26.3.1, prepare and submit a
Special Report to the Commission pursuant to Specification 6.9.3
and limit the subsequent releases such that the dose or dose commit-
ment to a real individual from all uranium fuel cycle sourenc is
limited to < 25 mrem to the total body or any organ (except thyroid,
which is limited to < 75 mrem) ov?r 12 consecutive months. This
Special Rcport shall include an analysis which demonst rates that
radiation exposures to all real individuals from all uranium fuel
cycle sources (including all effluent pathways and direct radiation)
are less than the 40 CFR Part 190 Standard. Otherwise, obtain a
variance from the Commission to permit releases which exceeds the
40 CFR Part 190 Standard.

.

4.26.5 Radioactive Effluents - Total Dose

4.26.5.1.1 Cumulative dose contributions from liquid and gaseous
effluents shall be determined in accordance with the ODCM.

2i )$hJu
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3.26.6 Radioactive Effluents - Waste Gas System Oxygen Monitoring *

3.26.6.1 ihe concentrat. ion of oxygen in the waste gas system shall be
limited to S 4% by volume.

APPLICABILITY: At all times.

ACTION:

a. With the concentration of oxygen in the waste gas holdup system
> 4% by volume, immediately take appropriate action to reduce the
concentration to within the limit. If not within the limit within
48 hours, suspend all additions of waste gases to the system until
the limit is reached.

4.26.6 Radioactive Effluents _- Waste Gas System Oxygen Monitoring *

4.26.6.1.1 The concentration of oxygen in the waste gas system shall
be determined to be within the above limits by monitaring the waste
gases with the oxygea monitor required OPERABLE by Table 3.24-1.

'- This specifi:ation will become effective upon completion of the
proposed modification to install an oxyg n monitor.

) J'
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BASES

3.26 & 4.26 Radioactive Gaseous Effluents

3/4.26.1 Dose Rate

This specification is provided to ensure that the dose rate at any time
from gaseous effluents from all units on the site will be within the

annual dose limits of 10 CFR Part 20 for all site boundaries. The
annual dose limits are the doses associated with the concentrations of
10 CFR Part 20, Appendix B, Table II. These limits provide reasonable
assurance that radioactive material discharged in gaseous effluents will
not result in the exposure of an individual offsite to annual aierage
concentrations exceeding the limits specified in Appendix B, Fable II of

10 CFR Part 20 (10 CFR Part 20.106(b)). The specified relea.ce rate
limits restrict, at all times, the corresponding gamma and beta dose
rates above background to an individual at ar beyond the site boundary
to < 500 mrem / year to the total body or to 4 3000 mrem / year to the skin.
These release rate limits also restrict, at all times, tne corresponding
thyroid dose rate above background to an infant via the cow-milk-infant
pathway to <1500 mrem / year for the nearest cow to the plant.

3/4.26.2 Dose, Noble Gases

This specification is provided to implement the requirements of Sections
II.B, III.A and IV.A of Appendix I, 10 CFR Part 50. The Limiting Condition
for Operation implements the guides set forth in Section II.B of Appendix
I. The ACTION statements provide the required operating flexibility and
at the same time implement the guides set fort:1 in Section IV.A of
Appendix I to assure that the releases of radioactive material in gaseous
effluents will be kept "as low as is reasonably achievable" The Surveil-
lance Requirements implement the requirements in Section III.A of Appendix
I that conformance with the guides of Appendix I is to be shown by
calculational procedures based on models and data such that the actual
exposure of an individual through the appropriate pathways is unlikely
to be substantially underestimated. The dose calculations estaolished
in the ODCM for calculating the doses due to the actuai release rates of
radioactive nable gases in gaseous effluents will be consistent with the
methodology pr ovided in Regulatory Guide 1.109, " Calculation of Annual
Doses to Man f rom Routine Releases of Reactor Ef fluents for the Purpose
o f Evaluating Compliance with 10 CFR Part 50, Appendix I", Revision 1,
October 1977 and Regulatory Guide 1.111, " Methods for Estimating Atmos-
pheric, Transport and Dispersion of Gaseous Effluents in Routine Releases
from Light-Water-Cooled Reactors", Revision 1, July 1977.

' ) /6 i, . ,
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BASES

3/4.26.3 Dose, Radioiodines, Radioactive Material in Particulate Form
and Radionuclides Other Than Noble Gases

This specification is provided to implement the requirements of Sections
II.C, III.A and IV.A of Appendix I, 10 CFR Part 50. The Limiting Conditions
for Operation are the guides set forth in Section II.C of Appendix I.
The ACTION statements provide the required operating flexibility and at
the same time implement the guides set forth in Section IV.A of Appendix
I to assure that the releases of radioactive materials in gaseous effluents
will be kept "as low as is reasonably achievable" The ODCM calculational
methods specified in the surveillance requirements implement the require-
ments in Section III.A of Appendix I that conformance with the guides of
Appendix I be shown by calculational procedures based on models and data
such that the actual exposure of an individual through appropriate
pathways is unlikely to be substantially underestimated. The ODCM
calculational methods approved by NRC for calculating the doses due to
the actual relcase rates of the subject materials are required to be
consistent with the methodology provided in Regulatory Guide 1.109,
" Calculating of Annual Doses to Man from Routine Releases of Reactor

Effluents for the Purpcse of Evaluating Con.pliance with 10 CFR Part 50,
Appendix I, " Revision 1, October 1977 and Regulatory Guide 1.111, " Methods
for Estimating Atmospheric Transport and Ditreision of Gaseous Effluents
in Routine Releases from Light-Water-Cooled Reactors", Revision 1, July
1977. The release rate specifications for radioiodines, radioactive
material in particulate fota and radionuclides other than noble gases
are dependent on the existing radionuclide pathways to man. The pathways
which are examined in the development of these calculations are: 1)
individual inhalation of airborne radionuclides, 2) deposition of radio-
nuclides onto green leafy vegetation with subsequent consumption by man,
3) deposition onto grassy areas where mil. animals and meat producing
animals graze with cot.sumption of the milk and meat by man, and 4)
deposition on the ground with subsequent exposure of man.

3/4.26.4 Gaseous Naste Treatment

The OPERABILITY of the gaseous radwaste treatment system and the ventila-
tion exhaust treatment system ensures that the systems will be available
for use whenever gaseous effluents require treatm, c prior to release to
the environment. The requirement that the appropriate portions of these
sytems be used when specified provides reasonable assurance that the
releases of radioactive materials in gaseous effluents will be kept "as
low as is reasonably achievable" This specification implements the
requirements of 10 CFR Part 50.36a, General Design Criterion 60 of
Appendix A to 10 CFR Part 50, and design objective Section IID of Appendix
I to 10 CFR Part 50. The specified limits governing the use of appro-
priate portions of the systems were specified as a suitable fraction of
the guide set forth in Sections II.B and II.C of Appendix I, 10 CFR Part
50, for gaseous effluents.

hm8 )h?i
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3/4.26.5 Total Dose

This specification is provided to meet the reporting requirements of 40
CFR l<30.

3/4.26.6 Waste Gas System Oxygen Monitoring

This specif' tion is provided to ensure that the concentration of
potentially explcsive gas mixtures contained in the waste gas system is
mainti.ined below the flammability limits of hydrogen and oxygen, and
thus provides assurance that the releases of radioactive materials will
be controlled in conformance with the requirements of General Design
Criterion 60 or Appendix A to 10 CFR Part 50.

r-
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3.27 RADIOACTIVE SOLID WASTE - Limiting Condition for Operation

|h 3.27.1 The solid radwaste system shall be OPERABLE and used, as
applicable in accordance with a PROCESS CONTROL PROGRAM, for the
SOLIDIFICATION and packaging of radioactive wastes to ensure meeting
the reouirements of 10 CFR Part 20 and of 10 CFR Part 71 prior to
shipment of radioactive wastes from the site.

APPLICABILITY: At all times.

ACTION:

a. With the packaging requirements of 10 CFR Part 20 and/or 10 CFR
Part 71 not satisfied, suspend shipments of defectively packaged
solid radioactive wastes from the site.

b. With the solid radwaste system inoperable for more than 31 days,
prepare end submit to the Commission within 30 days pursuant to
Specification 6.9.2 a Special Report which includes the following
information:

1. Identification of the inoperable equipment or subsystems and
the reason for inoperability,

2. Action (s) taken to restore the inoperable equipment to
OPERABLE status,

3. A description of the alternative used for SOLIDIFICATION and
packaging of radioactive wastes, and

4. Summary description of action (s) taken to prevent a recurrence.

4.27 SOLID RADIOACTIVE WASTE - Surveillance Requirements

4.27.1.1 The solid radwaste system shall be demonstrated OPERABLE at
least once per 92 days by:

a. Operating the solid radwaste system at least i nce in the previous
92 days in accordance with the PROCESS C0hinOL PROGRAM, or

b. Verification of the existence of a valid contract for SOLIDIFICATION
to be performed by a contractor in accordance with a PROCESS CONTROL
PROGRAM.

C ', |) ) 'A 'AJc ,_ t t
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4.27.1.2 flC' PROCESS CONTROL PROGRAM shall be used to verify the
SCLIDIFICATION of at least one representative test specimen from at
least every tenth batch of each type of wet radioactive waste,

If any test specimen fails to verify SOLIDIFICATION, the SOLIDIFICA-a.

TION of the batch under test shall be suspended until such time as
additional test specimens can be obtained, alternative SOLIDIFICATION
parameters can be determined in accordance with the PROCESS CONTROL
PROGRAM, and a subsequent test verifies SOLIDIFICATION. SOLIDIFICATION
of the batch may then be resumed using the alternative SOLIDIFICATION
parameters determined by the PROCESS CONTROL PROGRAM.

b. If the initial test specimen from a batch of waste fails to verify
SOLIDIFICnTION, the PROCESSS CONTROL PROGRAM shall provide for the
collection and testing of representative test specimens from each
consecutive batch of the same type of wet waste until at least
3 consecutive initial test specimens demonstrate SOLIDIFICATION.

523 245
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BASES

3/4.27 SOLID RADIOACTIVE WASTE

The OPERABILITY of the solid radwaste system ensures that the system
will be available for use whenever solid radwastes require processing
and packaging prior to being shipped off site. This specification
implement s the requirements of 10CFR Part 50.36a and General Design
Criterion 60 of Appendix A to 10CFR Part 50.

523 246
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3.28 Radiological Environmental Monitoring I

3.28.1 Monitoring Program

3.28.1 The radiological environmental monitoring program shall be
conduc,ed as specified in Table 3.28-1 from the locations given in the
ODCM. (Deviations are permitted froin the required sampling schedule if
specimens are unobtainable due to hazardous conditions, seasonal unavail-
ability, or to malfunction of automatic sarpling equipment. If the
latter, every effort shall be made to complete corrective action prior
to the end of the next sampling period.)

APPLICABILITY: At all times.

ACTION:

a. With the radiological environmental monitoring program not being
conducted as specified in Table 3.28-1, prepare and submit to the
Commission, in the Annual Radiological Operating Report, a descrip-
tion of the reasons for not conducting the program as required and
the plans for preventing a recurrence.

b. With the level of radioactivity in an environmental sampling medium
at ene or more of the locations specified in Table 3.28-1 exceeding
the report levels of Table 6.9-1 when averaged over any calendar
quarter, prepare and submit to the Commission within 30 days from
the end of the affected calendar quarter, a Special Report which
inc'udes an evaluation of any release conditions, environmental
f actor s or other aspects which caused the limits of Table 6.9-1 to
be exceeded. This report is not required if the measured level of
radioactivity was not the resul- of plant effluents; however, in
such an event, the condition shall be reported and described in the
Annual Radiological Environmental Operating Report.

c. With milk samples unavailable from any one or more i the milk
sample locations required by Table 3.28-1, a grass sample shall be
substituted until a suitable milk location is evaluated as a replace-
ment or until milk is available from the original location. Such
an occurrence will be documented in the annual report.

__

4.28.1 Monitoring Program

4.28.1.1 The radiological environmental monitoring samples will be
collected and analyzed as required above.

523 247
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TABLE 3. 28-1

CONNECTICUT YANKEE RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway Number of Sampling and Type and Frequency

and/or Sample Sample Locations Collection Frequency of Analysis

1. Gamma Dose-TLD 10 Monthly Gamma Dose-Monthly

2. Airborne Particulate 10 Continuous Sampler Gross Beta-Weekly
Weekly Filter Change Gamma Spectrum-Monthly on

Composite (by Location),
and on Individual Sample
if Gross Beta 10 Times
Mean of the Weekly Control
Stations Gross Beta Results

{h 3. Airborne Iodine 4 Continuous Sampler I-131-Wcekly

i Weekly Canister Change
$
b 4. Vegetation 3 One Sample Near Middle Gamma Isotopic and I-131 on

and One Near End of Each Sample
Growing Season

5. Milk 6 Monthly Gamma Isotopic, I-131, Sr-89
and Sr-90 on Each Sample

6. Well Water 2 Monthly at Indicator Gross Beta, Gamma Isotopic,
Quarterly at Background and Tritium on Each Sample

i
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TABLE 3.28-1 (Continued)

Exposure Pathway Number of Sampling and Type and Frequency
and/or Sample Sample Locations Collection Frequency of Analysis

7. Bottom Sediment 3 Quarterly Gamma Isotopic

8. River Water 2 Quarterly Sample Quarterly - Gross Beta,
Indicator is Continuous Gamme Isotopic and Tritium
Composite Sample Back-
ground is Composite of
6 Ucax'y Grab Samples

9. Fish - Bullheads 3 Quarterly Gamma Isotopic
and When Available -
Perch

ti 10. Shellfish 2 Quarterly Gamma Isotopic
n
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TABLE 3.28-2
MAXIMUM VALUES FOR LOWER LIMITS OF DETECTION (LLD)"

Well River * Airborne Particulate
Water Water or Ga3

Fish Milk Food Products Sediment
Analysis (pCi/1) (pCi/1) (pCi/m ) (pCi/kg, wet) (pCi/1) (pCi/kg, wet) (pCi/kg, dry)

gross beta 4 4 1x 10~

II 1000 1000

Mn 15 30 130

59
Fe 30 60 260

Co 15 30 130'

Zn 30 60 260
u

Zr 30 60
N
* 95L Nb 15 30

I -2
I 7x 10 1 60

-2
Cs u, 15 30 1 x 10 130 15 60 150

N137 -2
Cs v. 18 40 1.2 x 10 160 13 75 180

140
Ba 30 60 30

N

La 15 30 15

x - River Water MDL's shall be reduced to those given for well water if the gross beta for the sample
exceeds 15 pCi/1.
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TABLE 3.28-2 (Continued) ]
TABLE NOT TIONt

a - The LLD is the smallest concentration of radioactive material in a
sample that will be detected with 95% probability.

For a particular measurement system (which may include radiochemical
separation):

4.66 s
b

LLD = E * V * 2.22 * Y * exp(-lat)

where

LLD is the lower limit of detection as defined above (as pCi
per unit mass or volume)

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

E is the counting efficiency (as counts per transformation)

V is the sample size (in units of mass or volume)

2.22 is the number of transformation per minute per picccurie

Y is the fractional radiochemical yield (when applicable)

1 is the radioactive decay constant for the particular radio-
nuclide

AI is the elapsed time between sample co]lection (or end of the
sample collection period) and tit of counting

Analyses shall be performe. such a manner that the stated LLDs.'

will be achieved under routine conditions. Occasionally background
fluctuations, unavoidably small sample sizes, the presence of
interferring nuclides, or other uncontrollable circumstances may
render these LLDs unachievable. In such cases, the contributing
factors will be identified and described in the Annual Radiological
Environmental Operating Report.

b- LLD for leafy vegetables.

nr1i
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RADIOLOGICAL ENVIRONMENTAL MONIT0hING '

3.28.2 LAND USE CENSUS

3.28.2.1 A land use census shall be conducted and shall identify the
location of the nearest milk animal and nearest residence in each of the
16 meteorological sectors within a distance of five miles.

APPLICABILITY: At all times.

ACTION:

a. With a land use census identifying a location (s) which yields a
calculated dose or dose commitment greater than the doses currently
being calculated in the ODCM, make the appropriate changes in the
ODCM.

b. With a land t:se census identifying a location (s) which has a higher
D/Q than a current indicator location the following shall apply:

(1) If the D/Q is at least 20% greater than the previously highest
D/Q, replace one of the present sample locations with tne new
one within 30 days.

(2) If the D/Q is not 20% greater than the previously highest D/Q,
consider both direction, distance and D/Q in deciding whether
to replace one of the existing sample locations. If applicable,
replacement should be within 30 days. If no replacement is
made, suf ficient justification should be given in the annual
report.

Jample location changes should be noted in the annual repert.

_

4.28.2 LAND USE CENSUS

4.28.2.1 The land use census shall be conducted at least once per 12
months just prior to grazing season by eithet door-to-door survey,a

aerial survey, consulting lecal agriculture authorities, or any combina-
tion of these methods, using that information which would provide the
best survey.

n
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RADIOLOGICAL ENVIRONMENTAL MONITORING

3.28.3 INTERLABORATORY COMPARISON PROGRAM

3.28.3.1 Analyses shall be performed on radioactive materials supplied
as part of am Interlaboratory Comparison Program which has been approved
by the NRC.

APPLICABILITY: At all times.

ACTION:

a. With analyses not being performed as required above, report the
corrective actions taken to prevent a recurrence to the Commission
in the Annual Radiological Environmental Operating Report.

4.28.3 INTERLABORATORY COMPARISON PROGRAM

4.28.3.1 A summary of the results of analyses performed as part of the
above required Quality Assurance Program shall be included in the Annual
Radiological Environmental Operating Report.

R ') ! r, r7Jc) c' 3 3
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BASES

3.28 RADIOLOGICAL ENVIRONMENTAL MONITORING _

3.28.1 MONITORING PROGRAM

The radiological mcnitoring program required by this specification
provides measurements of radiation and of radioactive materials in those
exposure pathways and for those radionuclides which lead to the highest
potential radiation expotures of individuals resulting from the station
operation. This monitoring program thereby supplements the radiological
effluent monitoring program by verifying that the measurable concentrations
of radioactive materials and levels of radiation are not higher than
expected on the basis of the effluent measurements and modeling of the
envi ronmental exposure pathways. Program changes may be made based on
operational experience.

The detection capabilities required by Table 3.28-2 are state-of-the-art ||
for routine environmental measurements in industrial laboratories. The
specified lower limits of detection for I-131 in water, milk and other
food products correspond to approximately one quartec of the Appendix I,
10 CFR Part 50 design objective dose-equivalent of 15 mrem / year for
atmospheric releases and 10 mrem / year for liquid releases to the most
sensitive organ and individual. They are based on the assumptions given
in Regulatory Guide 1.109, " Calculation of Anncal Doses to Man from
Routine Releases of Reactor Ef fluents for the Purpose of Evaluating
Compliance with 10 CFR Part 50, Appendix I," March 1976, except the
change for an infant consuming 330 liters / year of drinking water instead
of 510 liters / year.

The reporting levels given in Table 6.9-1 correspond to the annual
Appendix 1 design dose limitations for the maximum individual.

3.28.2 LAND USE CENSUS

This specification is provided to ensure that changes in the use of un-
restricted areas are identified and that modifications to the monitoring
program are made if required by the results of this census. This census
satisfies the requirements of Section IV.B.3 of Appendix 1 to 10 CFR
Pa rt 50.

3.28.3 QUALITY ASSURANCE PROGRAM

The requirement for participation in an Interlaboratory Comparison
program is provided to ensure that independent checks on the precision
and accuracy of the measurements of radioactive material in environmental

sample matrices are performed as part of a quality assurance program for
environmental monitoring in order to demonstrate that the results are
reasona'oly valid.

!. ', i riOLJ G34
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ADMINISTRATIVE CONTROLS

A_U D_I_TS_.

f> . S . 2 . 8 Audits of facility activities shall be performed under the
cognizance of the NRB. These audits shall encompass:

a. The conformance of facility operation to provisions contained |
within the Technical Specifications and applicable license conditions
at least once per yea r.

b. The performance, training and qualifications of the entire facility
staff at least once per year.

c. The results of all actions taken to correct deficiencies occurring
in facility equipment, structures, systems or method of operation
that affect nuclea r safety at least once per six months.

d. The performance of all activities required by the Quality Assurance
Program to meet the criteria of Appendix "B", 10 CFR 50, at least
once per two years.

e The Facility Emergency Plan and implementing procedures at least
once per two years-

f. The Facility Security Plan and implementing procedures at least
once per two years.

g. Any ither area cf facility operation considered appropriate by the
NRH or the Vice President-Nuclear Engineering and Operations

h. The Facility Fire Protection Program and implementing procedures at
least once per two years.

i. An inspection and audit of the Fire Protection and lo ~ prevention
program suall be performed annually by an outside ftrm experienced
in fire protection and loss prevention,

j. The Radiological Environmental ffonitoring Program and the resnits
thereof at least once per 17 months.

k. The OFFSIfE DOSE CALCULATION f!ANUAL at least once per 24 months.

r- , ,r--
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AIR 11NISTRATIVE CONTROLS

6.7 SAFETY LIMIT VIOLATION

6.7.1 The following actions shall be taken in the event a Safety
Limit is violated:

a. The provisions of 10 CFR 50.36 (c) (1) (i) shall be complied with
i nuned i a te l y .

h. The Safety Limit violation shall be reported to the Commission, the
Superintendent of Nuclear Production and to the NRH immediately.

A Safety Limit Violation Report shall be prepared. The reportc

shall he reviewed by th PORC. This report shall describe (1)
applicable circumstancem preceding the violation, (2) effects of
the violation upon facility components, systems or structures, and
(3) corrective action taken to prevent recurrence

d. The Safety 1.imit Violation Report shall be submitted to the Commission,
the NRB and the Superinmendent of Nuclear Production within 14 days
of the violation.

6.8 PROCE.DU_RES--

6.8.1 Written procedures and administrative policies shall be estab-
lished, implemented and maintained that meet or exceed the
requirements and recommendations of Sect. ions 5.1 and 5.3 of
ANSI N18.7-1972 and Appendix "A" of USAEC Regulatory Guide
1.33 except as provided i n 6.8.2 and 6.8.3 below. Procedures
shall be established and maintained for imp lement a t i ci: of the
Facility Fire Pro t ec t i on Pror. ram.

6.8.2 Except as specified in 6.8.4, each procedure and administrative
policy of 6.8.1 above, and changes thereto, shall be reviewed
by the PORC anc. approved by the Plant Superintendent prior to
implementation and periodically as set forth in each docunent.

-- ., ,r- i
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ADt1INISTRATIVE CONTROLS

6.8.3 Except as specified in 6.8.4, temporary changes to procedures
of 6.8.1 above may be made provided:

a. The intent of the original procedure is not altered.

b. The change is approved by two members of the plant management
staf f, at least one of whom holds a Senior Reactor Operator's
License on the unit a f fected.

c. The change is documented, reviewed by the PORC and approved by the
Plant Superintendent within 14 days of implementation.

6.8.4 All piocedures and procedure changes required for Section
3/4.28 of these technical specifications (radiological environ-
mental monitoring) do not require review as specified in
Sections 6.8.2 and 6.8.3.

Rathe all such procedures shall be reviewed by a qualified,

engin er, other than the author, of the Radiological Assessment
Branch or Environmental Services Section and approved by
supervision of the Radiological Assessment Branch. (These two
groups are part of the Northeast Utilities Service Company as
identified in Figure 6.2-1.) Temporary changes m- > made

6- provided the intent of the original procedure is _ Lered'

and the change is documented and reviewed by a qt$1;ti d
engineer, other thar the author, of the Radiologit . nosessm nt
Branch or Envirc nmental Services Section, within 14 days of
implementation.
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6.9 REPORTING REQUIREMENTS

In addition to the applicable reporting requirements of Title 10, Code
of Federal Regulations, the following identified reports shall be sub-
mitted to the Director of the appropriate Regional Office of Inspection
and Enforcement unless otherwise noted.

6.9.1 ROUTINE REPORTS

a. Startup Report - A summary report of plant startup and power esca-
lation testing shall be submitted following (1) receipt of an
operating license, (2) amendment to the license involving a planned
increase in power level, (3) installation of fuel that has a differ-
ent design or has been manufactured by a different fuel supplier,
and (4) modifications that may have significantly altered the
nuclear, thermal, or hydraulic performance of the plant. The
report shall address each of the tests identified in the FSAR and
shall in general include a description of the measured values of
the operating conditions or characteristics obtained during the
test program and a comparison of these values with design predictions
ar.d specifications. Any corrective actions that were required to
obtain satis factory operation shall be described. Any additional
specific details required in license conditions based on other
commitments shall be included in this report.

Startup reports shall be submitted within (1) 90 days following
completion of the startup test program, (2) 90 days following
resumption or commencement of commercial power operation, or (3) 9
months following initial criticality, whichever is earliest. If

the Startup Report does not cover all three events (i.e., initial

criticality, completion of startup test program, and resumption or
commencement of commercial power operation), supplementary reports
shall be submitted at least every three months until all three
events have been completed.

b. Steam Generator Tube Inspection - The complete results of the steam
generator tube in-service inspection shall be reported within
ninety days af ter completion of the inspection. This report shall
includc:

(1) Number and extent of tubes inspected.

(2) Lcca. ion and perant of wall thickness penetration for each
indication of an imperfection.

5 '9 i ora
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(3) Identification of tubes plugged.

Occupational Exposure Report - The annual report shalI be submittedc

prior to ?! arch I of each year and shall cover the previous calendar
year. The initial report shall be su'>mitted prior to riarch I of
the year following initial criticality.

This annual report shall include a tabulation on an annual basis of
the number of station, utility, and other personnel (including con-
tractors) receiving exposures greater than 100 mrem /yr. and their
associated man-rem exposure according to work and job functions,
4/e.g., reactor operations and surveillance, in-service inspection,
routine maintenance, special maintenance (describe mai.tenance),
vaste processsing and refueling. The dose assignment to various
duty functions may be estimatcd based on pocket dosimeter, TLD, or
film badge measurements. Small exposures totalling less than 20%
of the individual total dose need not be accounted for. In the
aggregate, at least 80% of the total whole body dose received from
external sources shall be assigned to specific major work functions.

d. ?!onthly Operati_ng Report - Routine reports of operating statistics
and shutdown experience shall be s ulun i t t ed on a monthly basis to
the Office of Inspection and Enforcement, U. S. Nuclea r Regulatory
Commission, Washington, D. C. 20555, with a copy t o the appropriate
Regional Office, to be postmarked no later than the tenth of each
month tollowing the calendar month covered by tbc report.

O
The monthly report shall include a na r ra t ive summary of operating
experience during the report period relating to safe operation o.
the facility, including safety-related maintenance.

Reports required as per 10 CFR 50.59b.-

f. Annual Radiological Environmental Flonitori_ng Report - Routine
radiological environmental monitoring reports covering the operation
of the unit during the previous calendar year shall be submitted
prior to Flay 1 of each year.

The annual radio logica l envi ronment al ope ra t ing reports shall

inc1 nie summaries, interpretations, and statistical evaluation of
the results of the radiological environmental surveillance activities
for the report period, including a comparison with previous environ-
mental surveillance reports and an assessment of the observed
impacts of the plant operation on the environment, The reports
shall also include the results of the land use censuses required by
Specification 3.28.2. If harmful effects are detected by the
monitoring, the report shall provide an analysis of the problem and
a planned course of action to alleviate the problem.

The annual report shall include a summary table of all radiological
environmental samples which shall include the followieg information
for each pathway sampled and each type of analysis:

(1) Tctal number of analyses performed at indicator locations.

C'
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(2) Total number of analyses performed ai control locations.

(3) Lower limit of detection (LLD).

(4) Mean and range of all indicator locations together.

(5) Mean and range of all control locations together.

(6) Name, distance and direction from discharge, mean and range
for the location with the highest annual mean (indicator or
control).

(7) Number of nonroutine reported measurements as defined in these
specifications.

In the event that some recults are not available for inclusion with
the report, the report shall be submitted noting and explaining the
reasons for the missing results. The missing data shall be submitted
as soon as possible in a supplementary report.

The report shall also include a map of sampling locations keyed to
a table giving distances and directions from the discharge; the
report shall also include a summary of the Quality Assurance Data
reqrired by Specification 3.28.3.

g. Semiannual Radioactive Effluent Rel_ ease Report - Routine radioactive
effluent release reports covering 3" operation of the unit during
the previous 6 months of operation shall be submitted within 60
days af ter January 1 and July 1 of each year.

The report shall include a summary of the quantities of radioactive
liquid and gaseous effluents released from the unit as outlined in
U.S.N.R.C. Regulatory Guide 1.21, Revision 1, June 1974, with data
summarized on a quarterly basis following the format of Appendix B
thereof.

In addition, the report to be submitted 60 days after January 1 of
each year shall include an annual summary of hourly meteorological
data collected over the previous year. This annual summary shall
be in the form of joint freq ency distributions of wind speed, wind
direction, and atmospheric stmbility. This same report shall
include an assessment of tut reiiation doses due to the radioactive
liquid and gaseous effluents released from the site during the
previous calendar year. The meteorological conditions concurrent
with the time of release of radioactive material in gaseous effluents
shall be used for determining the gaseous pathway doses. Dose
calculations shall be performed in accordance with the Offsite Dose
Calculation Manual.

In addition, the report to be submitted 60 da33. af ter January 1 of
each year shall include an assessment of radi stion doses to the
likely most exposed real individual from the site for the previaus
12 consecutive months to show conformance wi th 40CFR190. Doses
shall be calculated in accordance with the Offsite P 3e Calculation
Manual.

_ o 1
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The semiannual effluent report shall also include a summary of each
type of solid waste shipped offsite during the report period. This
summary shall include the following information for each type of
waste:

a. Type of Wate (e.g. - Spent Resin, Compacted Dry Waste, etc.)

b. Solidification Agent (e.g. - Cement)

c. Total Curies

d. Total Volume and Typical Container Volumes

e. Principal Radionuclides (those greater than 10% of total
activity)

f. Types of Containers Used (e.g. - LSA, Type A, etc.)

The semiannual effluent report shall include the following information
for all unplanned relea.= - from the site to unrestricted areas of
radioactive materials in gaseous and liquid effluents:

A description of the event and equipment involved.a.

b. Cause(s) for the unplanned release,

c. Actions taken to prevent recurrence.

d. Consequences of the unplanned release.

The semiannual effluent report shall also include changes made to
the Process Control r cogram (PCP) made during the report period.

6.9.2 REPORTABLE OCCURRENCES

Reportable occurrences, including corrective actions and measures to
prevent reoccurrence, shall be reported to the NRC. Supplemental reports
may be required to fully describe final resolution of occurrence. In

case of corrected or supplemental reports, a licensee event report shall
be completed and reference shall be made to the original report da_e.

+r . . 9
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Note: This item is intended to provide for reporting of
potentially generic problems.

b. Thtrty-Day _ Written Reports. The r portable occurrences siiscussed
below shall be the subject of written reports to the Director of
the appropriate Regional Office within thirty days of occurrence of
the event. The written report shall include, as a minimum, a
completed copy of a licensee event reguirt form. Informatiou pro-
vided on the licensee event report form shall be supplemented, as
needed, by additional narrative material to provide complete expla-
nation of the circumstances surrounding the event.

(1) Reactor protection system or engincered safety feature instru-
ment settings which are found to be less conservative than
those established by the technical specification. but which do
not prevent the fulfillment of the functional requirements of
affected systems.

(2) Conditions leadir g to operation in a degraded mode permitted
by a limiting conuit.cn for operation or plant ahutdown re-
quired by a limiting condition for operation.

Note Routine surveillance testing, instrument calibration, or
preventative maintenance which require sys t em con f i gu ra t i t ..
as described in Items 2.b(1) and 2.b(2) need not be
reported except where test results themselves reveal
degraded mode as described above

(3) Observed inadequacies in the implementation of administrative
or procedural controls which threaten to cause reduction of

degree of redundancy provided in reactor protection systems or
engineered rafety feature systems.

(4) Abnormal degradation of systems other than those specified in
Item 2.a(3) above designed to contain radioactive material
resulting from the fission process.

Note Scaled sources or calibration sources are not included
under this item. Leakage of valve packing or gaskets
within the limits for identified leakage set forth in
technical specifications need not be reported under this
item.

(5) An unplanr.ed off-site release cf I) more than I curie of
radioactive material in liquid elfluents, 2) more than 150
curies of noble gas in gaseous etfluents, or 1) mort 'han 0.05
curies of radioiodine in gaseous effluents. The report of an
unplanned off-site release of radioactive material shall
include the following information:

1) A description of the event and equipment involved.

2) s) for the unplanned release6

523 2/ 7
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3) Actions taken to prevent recurrence.

4) Consequences of the unplanned release.

(6) Measured levels of radioactivity in an environmental sampling
medium determined to exceed the reporting level values of
Table 6.9-1 when averaged over any calenda r gi.a rter sampling

period. When more than one of the radionuclides in Table
6.9-1 are detected in the sampling medium, this report shall
be submitted if:

concentration (I) concentration (2)

limit level (1) + limit level (2) + 1.0

When radionuclides ather than those in Table 6.9-1 are detected
and are the result of plant effluents, this report shall be
submitted if the potential annual dose to an individual is
equal to or greater than the appropriate calendar yea r limit
of Specifications 3.25.2.1, or 3.26.3.1. This report is not
required if the measured level of radioactivity was not the
result of plant effluents; however, in such an event, the
condition shall be reported and described in the Annual Radio-
logical Environmental Operating Report.

g , ,
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ADMINISTRATIVE CONTROLS

6.14 PROCESS CONTROL PROGRAM

6.14.1 The PCP shall be approved by the Commission prior to implementation.

6.14.2 Licensee initiated changes to the PCP:

1. Shall be submitted to the Commission in the semi-annual Radioactive
Effluent Release Report for the period in which the change (s) was
made. This submittal shall contain:

suf ficiently detailed information to totally support thea.

rationale for the change without benefit of additional or
supplemental information;

b. a determination that the change did not reduce the overall
conformance of the solidified waste product to existing
criteria for solid wastes; and

c. documentation of the fact that the change has been reviewed
and found acceptable by PORC.

2. Shall become effective upon review and acceptance by PORC.

523 264

@

6-25



, .

ADMINISTRATIVE CONTROLS

6.15 0FFSITE DOSE CALCULATION MANUAL (ODCM)

6.15.1 The ODCM shall describe the methodology and parameters to be
used in the calculation of offsite doses due to radioactive gaseous ano
liquid effluents and in the calculation of gaseous and liquid effluent
monitoring instrumentation alarm / trip setpoints consistent with the
applicable LCO's contained in these technical specifications.

g

Changes in the ODCM shall be reviewed by PORC prior to implementation.
All such changes shall be submitted to the Commission by inclusion in
the Monthly Operating Report within 90 days of the date the change was
approved by PORC, and should include sufficiently detailed information
to support the rationale for the change.

,
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ADMINISTRATIVE CONTROLS
_

_

6.16 MAJOR CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS (Liquid,
Gaseous and Solid)

6.16.1 MAJOR CHANGES TO RADIOACTIVE WASTE SYSTEMS (liquid, gaseous
and solid) shall be made as follows: " MAJOR CHANCES" is
defined in Section 1 of these specif;cationc.

1) The Commission shall be iaformed of all changes by
the inclusion of a suitatile discussion of each
change in the Monthly Operating Report for the
period in which the evaluation was completed. The
discussion of each change shall contain:

a) a summary of the evaluation that led te the
determination that the change could be made (in
accordance with 10 CFR 50.59);

b) sufficient detailed information to totally
support the reason for the change without
berefit of additional or supplemental information;

c) a detailed description of the equipment, components
and processes involved and the interfaces with
other plant systems;

d) an evaluation of the change which shows the
predicted releases of radioactive naterials in

liquid and g.<'eous effluents and/o< quantity of
solid waste ..om those previously predicted in
the license application and amendments thereto;

e) an evaluation of the change which shows the
expected maximum exposures to individual in the
unrestricted area and to the general population
from those previously estimated in the license
application and amendments thereto;

f) an estimate of the exposure to plant operatin;
personnel as a result of the change; and

g) documentation of the fact that the change was
reviewed and found acceptable by PORC.

2) The change shall become effective upon review and
acceptance by PORC.

I, 3 / n/?
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TABLE 6.9-1

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATI0i4S IN ENVIRONMENTAL SAMPLES

Reporting Levels

Airborne |
Particulate Fish Milk Vegetables !

Analysis Water (pCi/1) or Cases (pCi/m ) (pCi/Kg, wet) (pCi/1) (pCi/Kg, wet)

Mn-54 1 x 10 3 x 10

Fe-59 4 x 10 1 x 10

Co-58 1 x 10 3 x 10

Co-60 3 x 10 1 x 10

Zn-65 3 x 10 2 x 10

1-131 1 3 1 x 10

Cs-134 30 lb 1 x 10 60 1 x 10

Cs-137 50 20 2 x 10 70 2 x 10

Ba-La-140 2 x 10 3 x 10

Zr-Nb-95 4 x 10
a
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A. INTRODUCTION

e
The purpose of this manual is to provide the parameters and methodology

to be u<mi in calculating offsite doses and effluent monitor setpoints

at the lladdam Neck Plant. Included are methods for determining maximum

individual whole body and organ doses due to liquid and gaseous effluents

to assure compliance vith the dose limitations in the Technical Specifica-

tions. Also incladed are methods for performing dose projections to

assure compliar.cc with the liquid and gaseous treatment system operability

sections of the Technical Specifications. The manual also includes the

methods used for determining quarterly individual and population doses

for inclusion in the Semiannual Radioactive Effluents Release Report.

Another section of this manual discusses the methodology to be used in

determining effluent monitor alarm / trip setpoints to be used to ensure

compliance with the instantaneous release rate limits in the Technical

Specifications.

Additional sections provide supplemental informat'on on environmental

sample locations and effluent flow paths.

The bases for some of the factors used in this manual are included as

525 2i'5 Il
appendices to this manual.

This manual does not include the surveillance procedures and forms

required to document compliance with the surveillance requirements in

the Technical Specifications. All that is included here is the methodology

to be used in performaace of the surveillance requirements.

A-1



,

Rev. O

Most of the calculations in this manual have two or three met hods given

h for the calculation of the same parameter. These methods are arranged

in order of simplicity and conservatism, Method 1 being the easiest and

most conservative. As long as releases remain low, one should be able

to use Methnd 1 as a simple estimate of th? dose. If release calcula-

tions approach the limit howevcr, more detailed yet less conservative

calculations may be used.

At any time a more detailed calculation may be used in lieu of a simple

calculation.

G' '
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B. RF.SPONSIBILITIES

9
All changes to this manual shall be reviewed by the Plant Operations

Review Committee pr.o; to implementation.

All changes and their rationale shall be documented in a monthly operating

report within 90 days of the date of PORC approval.

It shall be the responsibility of +.he Station Superintendent to ensure

that this manual is used in performance of the surveillance requirements

specified in the Technical Specifications.

523 277
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C. LIQUID DOSE CAI.CULATIONS

I. Comptiance With Specifiration 3.25.2.!,a

Total Body Dosea.

(1) ?!cthod 1 - This method to be used until the calculated

total body dose exceeds 0.15 mrem for the calendar

quarter.

Step 1 - Determinc. C = total curies of fission and
F

activation products, excluding tritium and dissolved

noble gases released during the cale utar quarter.

Step _2 - Determine C.7 = total curies of tritium released

during the calendar quarter.

Step 3 - Determine D = quarterly dose to the total
T

body in rarem.
5_23 2/8

0 = 1.28 ' Cp + 2.6 ' 10-6 * CT [ Note 1]T

[ Note 1] - See Appendix A for derivation of these factors.

Step 4 - If D T > 0.15 mrem, go to tiethod 2.

(2) t1e' hod 2 - This method to be used until the calculated

total body dose exceeds 0.75 mrem for the calendar quarter.

C-1



.

Rev, O

"# " " ~ #" ""Step _1 - Determine Cl34

during the calenda r qua rt er.

CS-13/ releasedStep 2 - Determine C,.g = total curies of

during the caleralar quarter.

Step _] - Determine C = total curies of tritium releasedT

during the calendar quarter.

Step _4 - Determine V = total volume of dilution water

discharged during the calendar quarter in gallons

Step _5 - Determine D .7 = quarterly t<tal body dose, in

mrem:

1 11 11 5
(3.3 x 10 C134 + 1.9 x 10

C + 1.3 x 10 C.f ) | N o t e 1|D =
137QT V

Step _6 - If DQT > 0.75 mrem, go to Method 3.

'; < . .} ,7 ~ a,(1) Method 3 ,

_

S_te_p_ I - Determine C,. = total curies of nuclide i released

during the calendar cuarter. This should be determined for

each nuclide identif ied during the quarter per analyses

required by Table 4.25-1 of the Technical Specification.

For nuclides which are routinely observed but are not

readily identifiable (for example - Sr-89 and Sr-90),

use the last quarter for which analyses have been completef

C-2
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to determine an average jeC/ml for <>ach nuclide .unt multiply

by the volume of undiluted war,te dis (harged during the

present quarter to determir.e .in approx im.it e cu r i e es t ima t e

f or the quarter.

Ste_gt 2 - Determine N = number of weeks which have passed

du ing the present calendar <1uarter.

Step 3 - Determine V = total volwne of dilutic,, water

discharged during the calendar quarter in gallons.

St q _4 - Determine AiT (total body dose factor) f r osi. fable

1 for each nuclide determined in Stel 1.

Step 5 - Determine D = quarterly dose to the total
QT

body in mrem. 523 > c. <
c 01)

(N 21) 2.6 x 10 <> C. A.T [ Note il
1 11 3'* 'D =

QT 52 \,
t i i

Caution: Be sure C. is in curies and V is in galli,as.
I

b. Plaximum 0rgan Dose
.

(i) !!ethod 1 - This method t o be used until the calculated

dose to the maximum ongan exceeds 0.5 mil 1irem f or the

calendar quarter

C-3
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Step 1 - Determine C - as in C.I.a(1) - Step 1p

Step 2 - Determine C - as in C.1.a(2) - Step 2T

Step 3 - Determine D = qu,rterly dose to the maximum
QO

organ in mrem.

D - 1.85 x CF + 2.6 x 10 CT[
' te 2]QO

[ Note 2] - See Appendix B for derivation of these factors.

S'ep 4 - If DQO > 0.5 mrem, go to Method 2.

(2) Method 2 - This method to be used until the calculated

total body dose exceeds 2.5 mrem for the calendar quarter.

Step 1 - Determine C - s in C.1.a(2) - Mep 1134

Ste d - Determine C - s in C.l.a(2) - hep 2l37

Step 3 - Determine C - as in C.l.a(2) - Step 3T

Step 4 - Determine C - '' #"# ** ~ ' #"'" *"l31

during the calendar quarter.

Step 5 - Determine V = total volume of dilution water

discharged during the calendar quarter _.i gallons. j [}, j 2[j}
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Step 6 - Determine D = quarterly liver dose, in mrem.

I 11 11 5(4.0 x 10 CD
QL t, 134 + 2.9 x 10 C137 + 1,3 x 10 C.i. ) | No t e 2]

=

Step 7_ - Determine D quarterly thyroid dose, in mrem=
g

1 10(4.0 x 10 C ID = "y l31

Step 8 - Record n.wimum organ dose as the greater of

D or Dqg Qy.

Step 9 - If D g> 2.5 or D , > 2.5, go to method 3.q

(3) Method 3

Step _1_ - Determine C. = total curies of each nuclide i
1

in C.I.a(3) - Step 1.as

Ste d - Determine N = number of weeks which have passe.1

during the present calendar quarter.

St y_3 - Determine V = total volume of dilution water

discharged during the calendar quarter in gallons.

St_ep_4 - Determine from Table 1 for each nuclide identified

in Step 1 the following:

52a 282
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A - liver dose farlor

A.l - thyroid dose factor
i

A.8 - bone dose factor1

Step 5 - Determine D quarterly liver dose, in mrem.=

S? b C. A.i. [ NoteQL = (52 21)
'

D 1/V - 2.6 x 10 2|-

i i t

Step _6 - Determine D = quarterly thyroid dosa, in mrem.
y

N 11
'

QI (52* 21)D
' 1/V ' 2.6 x 10 e C. A.I [ Note 2]

= - -

1 1 I

Step 7 - Determine D qua r terly Fione <lo.w , in mrem.=
Qg

QB (52N* 21) 1/V
11 '

D = 2.6 x 10 -

's C . A.B [ Note 2|
'

-

i i i

S_t T__8 - Record the maximum organ dose! as the greater of

D ,D or D
Qg QB'

2. Compliance With Specification 3.25.2.1.b

'lotal Body Dosea.

Determine D dose to the total body for the calendar year=
YT

as follows:

m/s mO-J L_
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D =[D where the sum is over the first quarter through the
YT T

present quarter total body doses.

The following should be used as D T'

(1) If the detailed quarterly dose calculations required per

Section C.4 for the semiannual effluent report are complete

for any calendar quarter, use that result.

(2) If the detailed calculations are not complete for a

particular quarter, use the results as determined in

Section C.l.a.

(3) if DYT > 3 mrem and any DQT determined as in Section C.1,a

was not calculated usinr method 3 of that section, re-

calculate DOT ""I"E "" '' I 8 ' "I "" "'" I
YT

less than 3 mrem.

h. Maximum Organ Dose

Determine D = dose to the maximum organ for the calendar
YO

year as follows

. . , e ,- M wM c hem is greater.D =1D or LD or 2, D or
YO QO qg gg qg

The sum is over the first quarter through present quarter dose

The following guidelines should be used:9 L ; .') '' ) . ,} O 4
0 !{r.
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(1) If the detailed quarterly dose calculations required per

Section C.4 for the semiannual effluent report are complete

for any calendar iluarter, use Liut result.

(2) If the detailed calculation.: are not complete for a particular

quarter, use the results as determined in Section C.l.b.

(3) If different organs are the maximum for different quarters,

Ihey may be summed together and D can be recorded as ag

less than value as long as the value is less than 10 mrem.

(4) If DYO > 10 mrem an! any value use d in its determination

was calculated as in Section C.l.b but not with ?!ethod 3,

recalculate that value using ?!ethod '' ' this could reduce

I)YO to less than 10 mrem.

3. Compliance With_ Specification 3.25.3.1

flonthly Dose Proj e ct i ons to the Total Body & Flaxinnam Orga_na.

Ste d - Determine D'!T =t tal body dose from the previcusly
g

completed month as calculated per the methods in Section Cl.a

(see Note 3).

S_tep 2 - Determine D'10 = maximum rgan dose from the previouslyp

completed month as calculated per the methods in Section C.I.h.

@ qqr, i

[) ib)
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Step i - h::t i ma t e R = ratio of the total e,timated viilume of

liquid batches to be released in the present month * ne

volume released in the past month.

Step __4_ - Estimate R ratio f the total estimated volume of=
2

steam generator blowdown to be released in present month to the

volume released in the past month.

Steg 5 - Estimate F = fraction of curies relear,ed last month
g

coming i rom steam generator blowdown.

F ~ curies from blowdown
1 curies from blowdown + curies irom batch tanks

St p 6 - Estimate R '" ' " * " * " "'" " "#7 " "'""3

activity for the present month to that for the past month.

Step 7 - Estimate R ratio of estimated primary coolant=
4

activity for the present month to that for the past month.

Step _8 - Determine F = factor to be applied to estimate ratio
2

of final curie release if there e expected differences in

treatment of liquid waste for the present month as opposed to

the past month. NUREG-17 or past experience should be used to

determine the effer of each form of treatment which will vary.

F =1 if there are no expected differences.
2

F
Step 9 - Determine Dg = estimated monthly total body dose as

bbfollows:

C-9
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E tU [(1 - F ) R; R F + F R RD = '

MT 4 2 3

@
F

St;;p 10 - Determine D ]O = estimated monthly maximum organ dosef

as follows:

E
D = D'!O [(1 -F)R R F + F R R3|?!O t 1 1 4 2 1 2

Note 3- If the past month is not typical of expected operations

in the present month, go back to the last typical month.

For example, if the plant was down for refueling the entire

month of February and startup schaduled for Virch 3, use the

last month of operation as the base month to estimate March's

dose

4. Quarterly Dose Calculations for Semi-Annual Radioactive Effluent

Report

Detailed quarterly dose ca l cul a t i or.s required for the semi-annual

Radioactive Effluent Report shall be done using the NRC computer code

LADTAP- The use of this code, and the input parameters are given in

Envi ronmental Programs Branch Procedure #EPB-IV-5-8, Liquid Dose

Calculat. ions - LADTAP This procedure is attached in Appendix C
||

to this manual.

j~n
L -'i s .

<

t
_ .
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1) . GASEOUS DOSE CALCULATIONS

I. Comptiance Witt- Specificat. ion 3.26.1.l_

a. Determination of Noble Gas Release Rate Limit

Limit for Total Body:

1.32 x 10 '5 E-Q < 500 mrem / p-
-

N

Limit for Skin:

1.32 x 10 '5
'-

S Q < 3000 mrem /yr.y

O
where

1,32 x 10~ = maximum annual average X/Q, sec/M - 510

meters, NNW - Sec nrpendix D.

K = Weighted average total body dose factor due to gamma

emissiors, mrem /yr per pC/m as determined below.,

5I = Weighted average skin dose factor due to beta and

gamma emissions, 1 rem /yr per jaC/m ,,s determined below.,

Q release rate of nocle gases in j.C/sec. I 9 0
=

N
-

.10

@
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Step 1 - Obtain results f rom last analysis of the flashed gases

from primary coolant decay corrected to sample time.

Step 2 - For each noble gas radionuclide identified in Step 1,

fraction nuclide i is of the total noble gasdetermine F =

activity.

Step 3 - For each nobic gas radionuclide identified in Step 1,

detertaine K and S from Table 2.

Step 4 - Determine K = EF K
i

Step 5 - Determinc S' = 5[F S
~

i

Step 6 - Determine the release rate limit.

500
Qg (j'C/sec) _3 _

l.32 x 10 xK or

3000
QN (/tC/sec) -5 -

1.32 x 10 xS

whichever is lower.

Note - See Appendix D for justification of the method for
.

.j fdetermination of S and K.
. '* -

m

O
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b. Determination of lodine and Particulate Release Rate Limit

(1) Method 1 - The dose rate to the maximum organ will be

less than 1500 mrem /yr provided:

(a) Release rate I-131 < 8.0 x 10" g C/sec

(b) 1:elease rate of particulates with half lives greater

_o
than 8 days < 8.3 x 10 ' C/sec.

and (c) Release rate of tritium < l.2 x 10 pCi/sec

Step 1 '.erify that the release rates are less than the

above values. If they are, the dose rate is 4 1500 mrem /yr.

11 not, go to Method 2.

Note - See Appendix D for derivation of the above release

rate l i.n i t s .

(2) Method 2 - If any one of the above limits are exceeded, use

the following method.

Step __l - Determine Q (p Ci/sec) for each of the following:j

I-131, H-3, and each particulate nuclide with a half life

greater than 8 days identified in effluent samples.

L, p j ] C}- ]
Step _2_ - Determine 0 = maximum organ dose factor for each

nuclide identified in Step 1. These values can be

determined from Table 3.
D-3



Rev. O y

Step _3 - Determine D *" " " ' " " ' " * *" ' " " " 'O

T
D 4 Q. O.=
O t i i

D " " ""* "" *"* * " EO*
3.

(3) Method 3 - Use the GASPAR code - (procedure to use is given

in Appendix E) to determine the r.aximum organ dose. For ||

~#
the Special Location, enter 1.32 x 10 for the X/Q's and

5.71 x 10- for the D/Q's. See Appendix D for the difference

between Method 2 and 3.

2. Compliance With Specification 3.26.2.1

Quarterly _ Air Dose Limit Due to Noble Gasesa.

(1) Method 1 - This method to be used until the calculated beta

air dose exceeds 3 mrad.

Step 1 - Determine C " '" * # * " " " " " "
N

noble gases released during the calendar quarter.

Step _2 - Determine D = qua deQ a i r gamma nose (mrad):
QAg

D ' * " "
QAG N

u , ,.i !{ )O)@ .. s -
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Step 3 - Determine D qua m d y air bda dose (mraO:=
QAg

-3

QAB N [See Note 4)1.6 x 10 '' CD =

Step 4 - If D exceeds 3 mrad, go to Flet.od 2.
- QAB

[ Note 4] - See Appendix F for derivation of these factors.

(2) Flethod 2 - This n.ethod to be used until the calculated

gamma air dose exceeds 5 mrads or the beta air dose exceeds

10 mrads .

Step _l - Determine C; = total curies of each identified

noble gas nuclide i teleased during the quarter from all

sources, both continuous and batch.

_St_ep_2 - Determine Fl. = gamma air dose factor for each noble
1

gas nuclide identified above. Values are given in Table 2.

Step 3 - Determine N. beta .iir dose factor for each noble=
-

1

gas nuclide identified above Values are given in T.ible 2.

Ste1Lj - Determine D = qua rte rly a i r ganuna dose (mrad):
QAG

-6*h'ff.C. (See Note 4]D = 1.7 x 10
QAG i i i

^

t_ _ 10)J (.,I -'
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Step _5 - Determine D = quarterly air beta dose (mrad):

-6 '7 N. C. [See Note 4]G = 1.7 x 10 ~

QAB i t i

Step _6 - If D ' " " *" N " "" '
'

QAG QAB

(3) Method 3

Step l_ - Determine C a u es of each Wnt i f i cal
iC

noble gas naclide i released during the quarter from all

continuous releases.

Step _2_ - Determine C = total curies of each identifiedg

noble gas nuclide i released during the quarter from all

b,tch releasea

Step 3 - Determine (X/Q)CA * * *"* "" *" " "

hounti ary X/Q for continuous releases during the entire period

for which doses are b<'rg calculated. CalI this location

A. Real time X/Q data is available from NUSCO - Environ-

mental Programs Branch.

Step 4 - Determine (X/Q)gg = maximum real time site

boun<ia ry X/Q for batert releases using the actual hours

of batch release. Call this locatio, 11 .

i. / y )(;
- . . . _ ,
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Step 5 - Determine (X/Q)g = real time site boundary

X/Q for continuous releases at location B.

Step p - Det ermine f'UQ)gg = rea ? time site boundary

X/Q for batch releases at location A.

Step 7 - Determine M. and N. - as in Method 2.
I 1

Step 8 - Determine the quarterly gamma air dose at locations

A and B.

QAG (LOC A) = 3.17 x 10-2 [(X/Q)CA't.
C.C iM. + (X/Q)BA i C.B iM.J

D
i I

.

1

, .

QAG (LOC B) = 3.17 x 10 ' [(X/Q)CB . C.C i (X/Q)BB C.B t}
D M. + M..

1 i i 1

D = greater of the two values.
QAG

St_ep_9 - D2termine the quarterly beta air dose at locations

A and B.

QAB (LOC A) = 3.17 x 10-2 [(X/Q)CA 1 C.C i(X/Q)BA 'e C.B i jD N. + N..

i 1 I

QAB (LOC B) = 3.17 x 10-2 [(X/Q)CB i. C.C 1X/Q)BB 24 C.B i)

'

D N. + N
I 1

I)QAB
grea r of de two w lues.

L., , ' l -] M,,
.

,
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h. Annual Air Dose Limit Due to Nobl< Gases
-- .

Determine D g mm a r se and M a ai r close t <wYAG "" YAB

the calendar year as follows:

D = ED and D = ''D
YAG ~ QAT YAB QAB

"

wtiare the sum is over the first quarter through the present

quarter doses.

The following should be used as D and Dqg QAB'

(1) If the detailed quarterly dose calculations required per

Section D.4 for the semi-annual ef fluent report are complete

for any calendar quarter, use those results.

(2) If the detailed calculations are not complete for a

particular quarter, use the results as determined above

Section D.2.a.

(3) If D ' " # 'e 20 mrad and any corresponding
YAG YAB

quarterly dose was not :.lculated using Method 3 of Section

D.2.a, recalculate the quarterly dose using Method 3 if this

could reduce the annual dose below the allowable limits.

3. Comp _lian_ce With Sp_ecification 3.26.3.1

[i ) s'
') O )E

'

aLJ t_ ,

Quarterly _ Organ Dose Limita.

D-8
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(1) Method 1 - This method to be used until the calculated

rux imum organ dose exceeds 7.5 mrem.

Step i - 1)etermine Q,;.y = average j Ci/ser of I-131

released during the calendar quarter.

Step 2 - Determine Q ' 3l- 8" /' see i f H-3 micased""

during the calendar quarter.

Ste1 0 - Determine Q = average j Ci/see of all particulatesp

with half lives greater than 8 days released during the

calendar quarter.

Steli 4 - Determine N = number of weeks for which the doseO
_

.s being calculated. For example, after the 2nd month of

the quarter, N would he approximately 9 weeks.

Step _5_ - Determine D T = qu rterly thyroid dose as follows:

N 4 -2T =5 [6.3 x 10 i QI-131 + 4.0 x 10 Q,;3][See Note 6j
D

Step 6 - Determine D = quarterly dose to maximum organ0

other than the thyroid:

= N/52 [4.0 x 10' Q ' ' ' * O ee e 6|QO il3 P

@ ,)' .>bL ') G
J,
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S t ep_7 - D '10 Ma mum o rgan ( se equals de greater of
Q

D rD If either is greater than 7.5 mrem, go toT 0

Method 2.

Note o - See Appendix F for derivation of the factors given

here

(2) Method 2 - The CASPAR code should be used to determine

the maximum quarterly organ dose. Real time meteorology

should be used. Specific curies for each iodine and

particulate nuclide should be entered. Only continous

releases and meteorology need be considered as they are

the source of the iodines and particulates. Only those

pathways which are actually in existence at the time

should be used (for example - do not use milk pathway in

ist. quarter). Vegetation and milk pathway doses should

be calculated only at real locations.

The procedure for use of the GASPAR code is presented in

Appendix E.

b. Annt.a1 Organ Dose Limit

Determine D = maximum organ dose for ac calentiar year asy9

follows:

'Z D wine e sumDyg QMO is om de f hst quann ougli=

the present quarter doses to the maximum organ. 5 ~' s< ao7
.,i

D-10
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The- following guidelines should be used for use of D
MO'

(1) If the detailed quarterly dose calculations required per

Section D.4 for the semi-annual effluent report are complete

f or any calendar quarter, use those results.

(2) If the detailed calculations are not complete for a

part icular quarter, use the results as determined above

in Section D.3.a.

(3) If D s greater dan b mrem an<J any quad (rly dos (- was
YO

not. calculated using Method 2 of Section D.3.a, recalculate

the quarterly dose using Method 2 if this could reduce the

annual dose below 15 mrem.

(4) If different organs are the maximum organ for different

quarters, they can be summed together and D #"' '" ""
YO

a less thar. value as long as the value is less than 15

mrem. If it is not, the sum for each organ involved should

he determined.

4. Compliance With Specification 3.26.4.1

Monthly, Dose Projections From Gaseous Radwaste Treatment Systema.

EStep _ l_ - Estimate C = the number of curies of gas to be
N

processed during the next month.

bzs 298
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F
Step 2_-Determined]AG estimated monWy gamma air close f o i-

7

process gas:

D'gg = 1.9 x 10-4 '- CE (*
F

7 N

(Note - factor fcom section D.2.a.(1).)

E
Ste d - Determine D = estimated monthly beta air dose for

MAB

process gas:

F -4
E (mrad)D = 7.4 x 10 Cgg N

(Note - factor from section D.2.a.(2).)

b. Monthly Dose Projections From Continuous Ventilation Releases

Steg_1 - For the last quarter of operation, determine D '
QMO

determined per Section D.3.a.

Step 2_ - Estimate R = expected ratio of primary coolant iodine
g

level for the coming month as compared with the average level

during the quarter used in Step 1,

S_teg_3 - Estimate R = exp cted ratio of primary leakage rate
2

for the ccming month as compared with the average leakage rate

during the quarter used in Step 1.

blb i
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E
Step 4 - Determine D = estimated monthly dose to the maximum

t10

organ.

E
1/3 R R DD =

fl0 1 2 QP10

5. Quarterly Dose Calculations fo r Semi-Annua _1 Repor_t

Detailed quarterly dose calculations required for the Semi-innual

Radioactiv. .ffluent Report shall be done using the computer code

GASPAR. The use of this code and required input pa rame t e rs are given

in Environmental Programs Branch Procedure #EPitIV-5-9, Gaseous Dose

Calculations - GASPAR. This procedure s att. ached in Appendix E. ||

6. Compliance With Specification 3.26.5.1

'I b e following sources should be considered in determining the total

dose to a real individual from uranium fuel cycle sources:

a. CY gaseous doses - as calculated in Section D above

b. CY liquid doses - as calculated in Section C above

c. CY - direc radiation from the site

d. Since al1 other uranium fuel cycle sources are greater than

20 miles aw.v, they need not be considered,

b / _'h Ifl
m cu
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E. LIQUID MON' 'R SETPOINTS

1. Test Tank Discharge Line Monitor

The trip / alarm setting on the test tank discharge line monitor depends

on dilution water flow, test tank discharge flow, the isotopic composi-

tion of the liquid to be discharged, the background count rate of the

monitor and the efficiency of the monitor. Due to the variability of

these parameters, an alarm / trip setpoir.t will be determined prior to

the release of each batch. The following methodology will be used:

Step 1. From the tank isotopic analysis and the MPC valves for

each identified nuclide, determine the dilution required.

D.R. = (C /MPC )

where:

D.R. = dilution required

C = concentration of nuclude 1 (u Ci/ml)
1

FTC = MPC value (10CFR20, Appendix B, Table 2, Column 2)

for nuclide 1 (u C1/ml)

R?3 inia t.. s a

Step 2. Determine the existing dilution ratio:

E-1
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c. umps Running x 92,000
D.E. =

50

where:

92,000 = GPM flow from 1 circ. pump

50 = maximum possible GPM from test tank line

D.E = existing dilution ratio

Step 3. Determine A (u Ci/ml) = C total u Ci/ml in tank.=

Step 4. Determine monitor set point in u Ci/ml (S) as follows:

(u Ci/ml) = A (u Ci/m)) D.R.
* *

S

Step 5. Using the monitor calibration curve, determine the CPM

corresponding to S (u C1/ml). The monitor alarm / trip

setpoint should be set at less than this corresponding

value plus the background count rate.

2. Steam Cenerator Blowdown Monitor

Step 1. Maximum possible liquid discharge rate = 70 CPM (maximum

blowdown rate = 100 gpm of which 30% flashes to steam).

Step 2. Minimum possible dilution flow rate = 276,000 GPM (minimum

of 3 circ. pumps during periods of blowdown).

- .j mb). .

Step 3. Unidentified MPC for unrestricted area = 1 x 10_ u C1/ml.

E-2
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Step 4. Therefore, alarm /setpoint should be:

S (u Ci/ml) = 1 x 10' x = 3.9 x 10 u C1/ml

Step 5. Using the monitor calibration curve, determine the CPM

-4
corresponding to 3.9 x 10 u Ci/ml. The monitor alarm

setpoint should be set at less than this corresponding

value plus the backgroend count rate.

3. Service Water Radiation Monitor

Step 1. Maximum possible service water flow from potentially

contaminated areas - 5,000 GPM.

O
Step 2. Dilution flow F EED

F = # Cire. pumps x 92,00v + # service water pumps x
D

6000 GPM.

Etep 3. Unidentified MPC for unrestricted area = 1 x 10- u Ci/ml.

Step 4. Therefore alarm setpoint should be:

S (u C1/ml) = 1 x 10~ Du

b2} }g75000

Step 5. Using the monitor calibration curve, determine the CPM

corresponding to S (u Ci/ml). The monitor alarm setpoint

should be set at less than this corresponding value plus

the background count rate.

E-3
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F. GASEOUS MONITOR SETPOINTS

1. Stack Noble Cas Activity Monitor

Step 1. As given in Section D.l.a. of this manual, determine the

noble gas release rate limit Q in u Ci/sec.
N

Step 2. Estimate maximum possible stack flow rate = F (CC/sec) =g

1.2 x # purge fans x 52,000 CFM x 472 CC/SEC/CFM.

Where 52,000 CFM = Flow from one purge flow and 1.2 =

conservative factor for maximum possible flow.

F = 3 x 10 x # purge fans (CC/SEC)g

Step 3. Determine monitor alarm / trip setpoint

S - Q /Fg (u Ci/cc)3

Step 4. Using the monitor calibration curve, determine the CPM

ccrresponding to S (u Ci/CC). The monitor alarm setpoint

should be set at less than this corresponding value.

523 304
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G. ENVIRONMENTAL MONITORING PROGRAM

SAMI'!ING 1,0CATf0NS

I

I

The following lists the envircnmental sampling locations and the types

of samples obtained at each location. The distances given are to the

nearest half mile. Sampling locations are also shown on Figures 1 and 2:

Location Direction +
Number Name Distance Sample Types

!5-li Onsite-Injun llollow Rd. 0.5 Mi, NW TLD, Air Particulate, Iodine
6-1 Onsite-Substation 1.0 Mi, ENE TLD, Air Particulate, lodine

;-T liaddam 2.0 Mi , SE TLD, Air Particulate, Iodine j8-I East. Haddam 3.0 Mi, ESE TLD, Air Particulate
9-1 liigganum 3.5 Mi, WNW TLD, Air Particulate '

10-1 Ifurd Park Road 3.0 Mi, NNW TLD, Air Particulate j
ll-C Middletown 10.0 Mi, NW TLD, Air Particulate I

12-C Deep River 8.0 Mi, SSE TLD, Air Particulate
|13-C North Madison 12.0 Mi, SW TLD, Air Particulate, lodine

14-C Colchester 10.0 Mi, ENE TLD, Air Particulate .

15-I Onsite Wells 0.5 Mi, SE Well Water
16-C Well-State liighway

jDept.-E. Ifaddam 3.0 Mi, S Well Water
17-C Fruits & Vegetables Beyond 10 Miles Vegetation
18-I Site Boundary 0.5 Mi, NW Vegetation
19-1 Cow Location #1 1.6 di, N Milk

;20-1 Cow Location #2 2.2 Mi, ESE Milk
21-1 Cow Location #3 2.8 Mi, E Milk i
22-C Cow Locatica #4 11 Mi, ENE Milk .

23-C Goat Location #1 6 Mi, N Milk d24-I Goat Location #2 1.3 Mi, NW Milk '

25-I Fruits & Vegetables Within 10 Miles Vegetation
26-I Conn. River-Near Intake 0.5 Mi, SSW Fish
27-C Conn. R ive r-lii gga n um

Light 3 Mi, hW Bottom Sediment, SheI1 fish
28-I Conn. River-E, lladdam

Bridge Mi, SE Bottom Sediment)
i29-I Vicinity of Discharge 0.75 Mi, ESE Bottom Sediment, Water, Fish30-C Conn. River-Middletown 9 Mi, NW Water, Fish
,

31-I Mouth of Salmon River 1.5 Mi, SE Shellfish !i

u
'I = Indicator C = Control<

..
- rg SZ5 73
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11 . EFFLUENT FLOW DIAGRAMS ,

Figures 3 and 4 pre at the flow diagrams for the liquid and gaseous

ra dwa.; t e systems. ihey als-) indicate the location of the radiation

i
monitors listed in Sectionz 3.23 and 3.24 of the Technical Specifications.

523 306
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TABIE I

LIQUID DOSE FACTORS - CY - ADULTS *

Total Body Liver Thyroid Bone
$'ll i o ""C I_i_d c A A A; AT R g gg

(rr rem .1/ oC i . kg )

~

11 - 3 9.5 x 10_ 9.5 x 10 9.5 x 10~ -

3P-32 7.5 x 10,7 1.2 x 10 -

_7
1.9 x 10

Cr-51 5.3 x 10 , - 3.2 x 10 -

4.4x10{3.5x10[ 1.8 x 10 - -

-4
tin-54
Fe-55 1.9 x 10

-4 -3
~

~ *
-4Fe-59 3.9 x 10 * ~

~ **-5 -5Co-58 8.4 x 10 3.7 x 10 ~ ~

-4 -4Co-60 2.4 x 10 1.1 x 10 ~ ~

-3-2 -2
~ 9'7 * l0Zn-65 1.4 x 10-

4.2 x 10 - -

_3

3.1 x 10
10,2 -2Rb-86 2.0 x

4Sr-89 2.7 x 10 - - 9.2 x 10-2
10,fSr-90 5.6 x 10 - - 2.3 x

~

8Y-91 9.4 x 10 ~
' *-8 -8 -7Zr-95 2.2 x 10 ' -9

~
' *-10 -9Zr-97 5.1 x 10 *I ~ * '-5

.'0 x 10-4 -4Nb-95 5.6 x 10-
4.3 x 10 - -

-6

-5
-

. x 0
8.2 x 10,6?!o-99

7R u - 19 8.0 x 109 3.5 x 10_6
~ ~

~ *

10_'5
-

Hu-105 -

7
-

_7
- 2.8 x

7Ag-1lb, 2.0 x 10
1.4 x 10,4 3.4 x 10_4

- 6x 10

10_4
3.8 x 10_4 3.2 x 10,4 -3- -

1.1 x 10Te-125m
4 -3Te-127m 3.3 x 9.7 x 10 *

-

4.6 x 10,,11.6 x 10_3
' *

-4 -3Te-129m 7.3 x 10,4 1.7 x 10
10_j-4

5.4 x 10_4Te-131m 2.8 x 10 3.4 x 10 6.9 x-4 -4 4 3Te-132 6.1 x 10 .5 x 10 . x 0 * *-5 -5 -2 -5I-131 5.1 x 10 . x 10-
5.4 x 10 2.1 x
2.9 x 10 *-5

3.7 x 10_5
-3

10_5
I-133 1.1 x 10

-

g y
- 3.0 x 10- 10_ ,)Cs-134 2.4 x 10

3.7 x 10_2 5.1 x 10_2
- 1.2 x

Cs-136
1 y

- 1,3 x 10_JCs-137 1. . x 10 ' *1 - .6 x 10,5-6 -7Ba-140
5.3 x 10_9 1.0 x 10_g - 8.I x 10 fgLa-140 8.3 x 10 -10 3.2 x 10_g

- 9.4 x 10_

- 6.3 x 10_gCc-141 7.18 x 10 6.3 x 10-10 -

10_g1.35 x 10,,g 1.2;x 10_6 - 1.7 xCe-143
7 7Ce-144

2.62 x 10 'O 2.0 x 10_g - 4.9 x 10_g-

Np-239 6.5 . 10 ^ 1.2 x 10 - 1.2 x 10

- Determined by multiplying the bioaccumulation factor f or f reshwate r fish
times the adult ingestion dose factor - both taken from Reg. Guide 1.109-
Rev. 1.

R ') 7 7n7aaJ jut
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TABLE 2

DOSF [ ACTORS FOR NOBLE GASES & DAUGllTERS

(mrem /yr_per g i/m ) _ mrad /_yr_per y Ci/m )(
Total Body Skir. Gamma Air Beta Air

Factar Factor Dose Factor Dose Factor
Rad i o!h'C l i$' K S ['* M N

i i g
_

_

Kr-83m 7.50 (-2)* 2.12 (1) 1.93 (1) 2.88 (2)
Kr-85m 1.17 (3) 2.81 (3) 1.23 (3) 1.97 (3)
Kr-85 1.61 (1) 1.36 (3) 1.72 (1) 1.95 (3)
Kr-87 5.92 (3) 1.65 (4) 6.17 (3) 1.03 (4)
Kr-88 1.47 (4) 1.91 (4) 1.52 (4) 2.93 (3)
Kr-89 1.66 (4) 2.91 (4) 1.73 (4) 1.06 '4)
Kr-90 1.56 (4) 2.52 (4) 1.63 (4) 7.83 (3)
Ke-131m 9.15 (1) 6.48 (2) 1.56 (2) 1.11 (3)
Xe-133m 2.51 (2) 1.35 (3) 3.27 (2) 1.48 (3)
Xe-133 2.94 (2) 6.94 (2) 3.53 (2) 1.05 (3)
Xe-135m 3.12 (3) 4.41 (3) 3.36 (3) 7.39 (2)
Xe-135 1.81 (3) 3.97 (3) 1.92 (3) 2.46 (3)
Xe-137 1.42 (3) 1.39 (4) 1.51 (2) 1.27 (4)
Xe-138 8.83 (3) 1.43 (4) 9.21 (3) 4.75 (3)
Ar-41 8.84 (3) 1.29 (4) 9.30 (3) 3.28 (3)

^27.56 (-2) = 7.50 x 10

SS =L + 1.1 M from NRC proposed specifications.

r,, .,

323 308
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TARI.E 3

DOSE FACTORS FOR IODINES & PARTICULATES

0.
1

(mrem /yr per
Radion.uclide 4Ci/Sec)

11 - 3 4.0 (-2)
P-32 8.6 (3)
Ma-54 6.3 (1)
Fe-59 4.0 (1)
Co-58 3.3 (1)
Co-60 2.6 (2)
Zn-65 9.7 (2)
Rb-86 9.1 (2)
Sr-89 5.7 (2)
Sr-90 6.0 (3)
Y-91 1.1 (2)
Zr-95 2.0 (1)
Nb-95 2.1 (1)
Ru-103 1.9 (3)
Ru-106 2.5 (4)
Ag-110m 8.6 (2)
Cd-115m 3., '0)

Sm-123 2.0 (2)
Sm-126 7.9 (1)
Sb-124 6.4 (1)
Sb-125 6.3 (1)
Te - 12 ',a 4.2 (3)
Te-129m 7.5 (1)
Cs-154 3.0 (3)
Cs-136 3.1 (2)
Cs-137 2.7 (3)
Ha-140 1.4 (1)
Cc-141 5.1 (0)
Ce-144 3.9 (1)
I-131 6.3 (4)
1-133 6.0 (2)

'0 - determined by: 1.32 x 10~'xP inhalation + 5.71 x 10~ xP Food = 0;-

g

-8
Where 1.32 x 10~ is max. X/Q and 5.71 x 10 is max. D/Q and P.
inhalation and food are from NRC draft spec. - NUREG 472 - May 1978.

O
523 3n9
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APPENDIX A

DERIVATION OF FACTORS FOR SECTION C_.1 a

1. Section (1) - Step 3

CY LIQUID DOSES

Year Quarter h hT(F) DhT!h h bT("3 hT ("h! h
1976 1 0.040 0.0046 0.115 1800 1.2 (-3) 6.7 (-7)

2 0.029 0.003n 0.131 2620 2.5 (-3) 9.5 (-7)
3 0.018 0.043 2.391 130 4.3 (-4) 3.3 (-6)
4 0.043 0.035 0.814 310 1.0 (-3) 3.2 (-6)

1977 1 0.021 0.038 1.81 600 20 /-3T 3.3 (-6)
2 0.214 0.036 0.168 1010 3.3 ( 3) 3.3 (-6)
3 0.232 0.29 1.25 4050 1.3 (-2) 3.2 (-6)
4 1.48 0.20 0.135 1010 3.2 (-3) 3.2 (-6)

1978 1 0.55 1.9 3.45 610 1.5 (-3) 2.5 (-6)
2 0.27 0.68 2.52 540 1.4 (-3) 2.6 (-6)

.

Cp - Curies of fission and activation products released
during calendar quarter.

DhT(F) - Calculated dose (mrem) due to fission and activationproducts. Dose calculated using computer code LADTAP
total body dose to maximum individual.

Cp- Curies of tritium releasud during calendar quarter.

D T(H') - Calculated dose (mrem) due to tritiun.. Dose calculated
using computer code LADTAP-total body dose to maximum
individual.

F)/Cp = 1.28 mrem /CiAvg value of D

5?? g, f ||~~J

Max value of D g g)/Cp = 3.45 mrem /Ci

or Max = 2.7 x Avg

.. dose should not exceed 2.7 x 0.15 = 0.4 mrem with Method 1.'

AvgvalueDhT(H3)/Cj= 2.6 x 10~ mrem /Ci

-6
Max value of D T(H3)/Cp=J.3x10 or 1.3 x Avg.

/. dose should not exceed 1.3 x 0.15 = 0.2 mrem with Method 1.
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h 2. Section (2) - Justification for Only Using 3 ''aclides

Nuclide - % of Total Body _ Dose
Ye.i r Qu.irter Cs-134 Cs-137 11 - 3 Co-60 Sr-90

1976 1 14 ,9 25 - -

2 - 30 68 - -

3 1 37 1 - -

4 37 58 2 - -

1977 1 14 79 5 - -

2 19 66 9 3 -

3 23 61 4 - 10
4 63 33 1 - -

1978 1 60 38 - - -

2 59 40 - - -

Avg = 29 56 11 (1 1

Only Cs '34, Cs-137 and 11-3 have contributed more than 10% of the
dese in aay one quarer and on the average they constitute 99% of
the dose

Therefore, using enly these three nuclides for Method 2, the real
dose should not exceed 1.1 x 0.75 = 0.83 mrem.

.l . Section (2) - Step _-

Do.se Cs-134 = }x 10 pCi/Ci x 2.0 x 10 pCi/kg -
I

,

x 1.21 x 10~ mrem /pci x 21/4 kg x 0.26 gal / liter

where

2.0 x 10 = Bioaccumulation factor for Cs for fresh ater
fish - Table A-1 Reg. Guide 1.109.

1.21 x 10 ' = Ingestion dose fcctor for adults total body -
~

Cs-134 - Table E-11, Rag. Guide 1.109

_1/4 = Quarterly usage factot - adult - fish

\rn- 7

* * * 'Dese Cs-134 =
V

Dose Cs-137 = Cl37 (Ci) x 1012 3
pCi/Ci x 2.0 x 10' pCi/kg liter /pCiV (gal)

-5
x 7.14 x 10 mrem /pCi x 21/4 kg x 0.26 gal / liter
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'where 7.;4 x 10 = ingostion dose factor for adults total body
Cs-137 - Table E-Il - Reg. Guide 1.109.

Dose Cs-137 = Cl37 11x 1.9 x 10,

Dose 11-3 = CT (Ci) 1
10 pCi/Ci x 0.9 pCi/kg liter /pCig, 7)x

x 1.05 x 10' mrem /pCi x 21/4 kg x 0.''.6 gal / liter

where 0.9 = bioaccumulation f actor for 113 far f reshwater fish -
Tabi. A-1 - Reg. Guide 1.109

1.05 x 10~ = ingestion dose factor for adult total body - 11-3 -
Table E-ll - Reg. Guide 1.109

Dose 11-3 = CT 5
z; x 1.3 x 10

4. Se_ction _(3) - Step _5_

110 pCi/Ci x 0.26 gal /l = 2.6 x 10

1 \ ('
,

bnt. 3 >

O
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APPENDIX B

DERIVATION OF Ft.CTORS FOR SECTION C.I.h

!, Section ( 1).__.S_tep 1

CY LIQUID DOSES

Year Quarter F Max Organ h0 h0! h "Ek"3 [}0k 3 !hF

1976 1 0.040 Liver 0.0062 0.155 1800 1.2 (-3) 6.7 (-7)
2 0.029 Liver 0.0044 0.152 2620 2.5 (-3) 9.; (-7)

3 0.018 Liver 0.066 3.66 130 9.3 (-4) 3.3 (-6)
4 0.043 Liver 0.049 1.13 310 1.0 (-3) 3.2 (-6)

1977 1 0.021 Liver 0.055 2.62 600 2.0 (-3) 3.3 (-6)
2 0.213 Liver 0.052 0.24 1010 3.3 (-3) 3.3 (-6)
3 0.232 Bone 0.39 1.67 4050 1.3 (-2) 3.2 (-6)
4 1.48 Thyroid 0.82 0.55 1010 3.2 (-3) 3.2 (-6)

1978 1 0.55 Liver 2.65 4.82 610 1.5 (-3) 2.5 (-6)
2 0.27 Liver 0.94 3.48 540 1.4 (-3) 2.6 (-6)

C' Curies of fission and activation products released during=

celendar quarter.

D[ g = Calculated dose (mrem) to the maximum adult organ dose
calculated using the computer code LADTAP

Cj= Curies of tritium released during calendar quarter.

I)/ 0 ( 11 3 )
"IC"I"l" ' "" (*#"*) " "'" *"*I*"* " " " "" l" "Il*""

2 dose calculated using computer code LADTAP.

Dj)O h .85 mrem /CiAvg. value of

gn, 7
J2) J

h0/ h = 4.82 mre:n/Ci or 2.6 x Avg. value." ** " "" I

Dose should not exceed 2.6 x 0.5 = 1.3 mrem with Method 1.

Avg. value of Dho (113)! h = . x 0 mrem /G

valt.e of Dho (H3)/ j . x 0 or 1.3 x Avg. value.M..x .

Dose should not exceed 1.3 x 0.5 = 0.65 mrem with Method 1.
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2. Secticn (2) - Justificalion for Organ and Nuclide Selection

Nuclide - % of Organ Dose
Year g_u a r t e r Organ Cs-134 Cs-137 11 - 3 Co-60 Sr-90 1-131

1976 1 Liver 12 67 18 - - -

2 Liver - 40 59 - - -

3 f.i ve r 1 98 - - - -

4 Liver 33 64 2. - - -

1977 1 Liver 12 83 3 - - -

2 Liver 17 73 6 1 - -

3 Liver 22 73 3 - - -

3 Bone 9 54 - - 35 -

4 Liver 59 38 1 - - -

4 Thyroid - - - - - 99

1978 1 Liver 55 44 - - - -

2 Liver 54 45 - - - -

The above listed nuclides are the only ones which have contributed
more than 1% to the maximum organ dose. Eight out of ten times the
maximum organ was the liver, to which only three nuclides have
contribeted more than 1% of the dose. Since Sr-90 is not readily
determined, one can not routinely determine if the 3r-90 concen-
t rations are relatively higher than normal. Therefore, one only
needs to do a thyroid calculation using 1 .31 and a liver calculation

*- using Cs-134, Cs-137 and 11-3.

3. Section (2) - Step 6

See Appx. A - Section 3.

Cs-134

Liver Dose Conv. FactorLiver dose factor = total body dose factor ^ Total Body Dose Conv. Factor

11 1.,3 x 10-4 11
= 3.3 x 10 x = 4.0 x 10,4

1.21 x 10

b)' OdLikewise

11 1.09 x 10-4 11t,s-1,7 = 1.9 x 10 x3 2.9 x 10_g =
7.14 x 10

For

511-3 - dose f actor the same for liver and t otal body = 1.3 x 10
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4. S e c t i egi_ _ (,2 )_- Styp 7
_

.Thyroir Dose = l-131 = Cl31 (Ci) x 1012 . I liter
pCi/C1 x 1.5 x 10 pCi/kg

V (gal) pC

-3
x 1.95 x 10 mrem /pCi x 21/4 x 0.26 gal / liter

Where

1.5 x 10 - bioaccumulation factor for I for freshwater fish -
Table A-1 - Reg. Guide 1.109 - Rev. 1.

-3
1.95 x 10 Ingestian dose factor for adults thyroid -

1-131 Table E-11 - Reg. Guide 1.109.

21/4 - Quarterly usage fictor - adult fish.

. . ' . froid dose due to I-131 = Cl31 10
x l..o x 10y

5. Section (3) - Steps _5, 6 & 7
12 1110 pCi/Ci x 9.26 gal /l = 2.6 x 10

C23 '

Js -
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LADTAP - LIQUID DOSE CALCULATIONS

'l he I.ADTAP code was written by the NRC to compute doses from l i tpii d

releases using t !,e mode l: given in Regulatory Guide 1 109. There is no
revision date on the copy of the code which was obtained, but it was
purchased in March, 1976. The only change made to the code since that
time was a change in the ingestion dose factors from those given in Rev.
O of Regulatory Guide 1.109 to those in Rev. 1.

For calcuiating the maximum individual dose at Connecticut Yankee, the
following options and parameters are used:

1. Real .ime, measured dilution flow.

2. Fre?h water site, no reconcentration.

3. Ghorewidth factor = 0.1 for discharge canal.

9. No dilution for max individual pathways.

5. 1-hour discharge transit time - approximate time to reach 1/2 canal
length.

6. Regulatory Guide 1.109 usage frctors for max individual for fish,
shoreline, sw inun i n g and boating.

7. Zero usage for shellfish, algae, drainking water, and irrigated
food pathways.

The following pages or Appendix C present the in-house procedure written
for running t h i s, code It is written for running th' quarterly dose
calculations but can casily be used to perform month', calculations. j

oz T9]a -

@
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APPENDIX C

LI. QUID DOSE CALCULATIONS - LADTAP

A. PURPOSE

This procedure may be used to calculate the qua: terly (or any other
time period) doses to both the maximum individ.a1 and the 50 mile
population due to radionuclides released in liquid effluents from
either Connecticut Yankee or tiillstone Units 1 or 2. The procedure
involves the use of the computer code LADTAP which was developed by
the Nr.C in order to perform dose calculations in accordance with
Regul.' tory Guide 1.109.

H. REFERENCES

1. l'se r's flanua l for the LADTAP Program - 8 page printout.

2. U.S. N.R.C. Regulatory Guide 1.109,

3. U.S. N.R.C. Regulatory Guide 1.113.

4. flillstone 3 - Demonstration of Compliance with 10CFR50,
Appendix I - Part 2B - Nov. 76.

Final Environmental Statements - CY and tiillstone I and 2.

C. PREREQUISITES

The plant must supply the total numbe- of Curies released for each
radionuclide during the time period in. lved.

D. PRECAUTIONS

None.

E LIF1ITATIONS AND ACTIONS
7aSmz3 -!

None,

F. PROCEDURE

1, Review the plant curie tables for accuracy and completeness.
If the strontium results are not yet available, but the
calculations must be performea in order to meet the semiannual
ef fluent report schedule, the code may be run without the
strontium values and the doses due to strontium ratioed by
hand by comparison with the previous quarter's results.

2. Obtain the computer deck for the proper site - there is one
deck for Connecticut Yankee and one deck for Millstone. The
flillstone deck may be used for both Units 1 and 2, however the
quarterly doses must be calculated for each plant separately.
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1. The following control cards are required for either deck:

// 08/), ' (.l( ANI)A l.l. ' , M S G l .E VI'. l . 1, Cl. ASS 11

//S'11.Pl EXEC PGM = l'FLAUTAP
//FT10F001 DD DSN= FANG. DOSE. FACTOR.FOR.PFLADYAP, DISP =0LD
//FT06F001 DD SYSOUT = A
//FT05F001 DD '

INPUT CARDS

/*

4. The deck should be in the order as used during the previous
quarter. If not, refer to reference 1 to ensure the proper
input cards are used. Pay particular attention to the number
of blank cards required.

5. The following values are incorporated in the input cards and
need not be revised routinely. Check the basis as given below

to gen (rate these values. If there has not been a changeur . u
'a the basis, proceed to step 6 - if there has been a change,
revise the appropriate card (and the procedure if the change
is permanent).

Card 2

a. Site type - CY = 0 = fresh MP = 1 = salt

b. Release multiplier - CY & MP = 1 - calculation done for 1
unit at a t. ime .

Percentage dose printout - CY & MP = 1 - prints nuclidec.

breakdown of dose.

Card 3

50 mile population - CY = 3.83E.06 - 1980 population estimate-ERa.
MP = 3.03E+06 - 1980 population estimate-ER

b. Change the standard population distribution - CY & MP = 0
= NO

Assumes population around CY & MP is typical as far
as fraction which is adcit, teenager and child.

Card _f3

a. Ci = no reconcentration - ri ver site - blank card.

b. MP = Model #2 - ocean site.
Cycle Time = 12 hr. - total cycle. 523 5 22
Recycle Fraction = 0.025 - from MP 1&2 FES.
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Card _7

a. Change the standard usage factors CY & Mi = 1 factors
must be changed.

b. Shorewidth f actor -

CY - 0.1 - canal shorewidth f actor f rom ref erence 1 -
using for max individual dose
MP = 0.5 - ocean site from reference 1.

c. Dilution for aquatic foods -

CY = 1 - From table A-1 of Reg Guide 1.109 - Surface -
Low Velocity discharge
MP = 5 - From table A-1 of Reg Guide 1.109 - Surface -
liigh Velocity discharge

d. Dilution for shoreline -

CY = 1 - Same as 7c.
MP = 5 - Same as 7c.

e Dilution for drinking water -

CY = 5 - Arbitrary number since usage factor is zero.
MP = 5 - Arbitrary number since usage factor is zero.

f. Discharge transit time.

CY = 1 bc - From FES canal transit time is 50-100 min.
MP = 1 hr - Estimated quarry transit time from chlorine
study.

g. Transit time to drinking water intake.

CY = 5 hr - arbitrary number since usage factor is zero.
MP = 5 hr - arbitrary number since usage factor is zero.

Card 7a - Adult usage factor - max individual

Fish consumption - CY & MP = 21 kg/yr - from reference 1.a.

b. Invertebrate consumption -

CY = 0 - river site.
MP = 5 kg/yr - from reference 1.

Algae consumption - CY & MP = 0 - no body eats algaec.

d. Water - CY & MP = 0 - no drinkinr water source for either
plant,

Shoreline - CY & MP - 12 hr/yr - from reference 1.e

7')j~q '; -au3 3
s-
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f. Swimming - CY 6 MP - 12 hr/yr as.sume the same as

shoreline recreation.

g. Boating; - CY & MP - 32 hr/yr - from Reg Guide 1.10"

Card 7b Teenager usage f actors - max individual (basis are

the same as 7a).

a. Fish consumption - CY 6 MP = 16 kg/yr.

b. Invertebrate consumption - CY = 0
MP = 3.8 kg/yr

c. algae consumption - CY 6 MP = 0

d. Water - CY 6 MP = 0

c. Shoreline - CY 6 MP = 67 hr/yr

f. Swimming CY & MP - 67 hr/yr

); . Boating CY 6 MP - 52 hr/yr

Card 7c - Child usage factors - max individual (basis are the

same as 7a).

1. Fish consumption - CY 6 MP = 6.9 kg/yr

b. Invertebrate consumption - CY = 0
MP = 1.7 kg/yr

. Algae consumption - CY 6 MP = 0

d. Water - CY 6 MP = 0

e. Sl.oreline - CY 6 MP = 14 hr/yr

f. Swimming - C' 6 MP = 14 hr/yr

g. Boating - CY 6 MP = 29 hr/yr

Card 7d - Infant usage factors - max individual.

Fish consumption - CY & MP = 0 - infants don't eat fish.a.

b. Invertebrates consumption - CY 6 MP = 0 - infants don't
eat invertebrates.

c. ilgae co sumption - CY & MP = 0 - infants don't eat
algae.

'

d. Water - CY 6 MP = 0 - no drinking water supply.

.5ab' a 7 ,479
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e Shoreline - CY & MP = 14 hr/yr - assume same as child.

f. Swimming - CY & MP = 0

g. Boating - CY & MP = 29 hr/yr - assume same as child.

Card 8 - Leave blank unless special calculation is desired.

Card 9 - Sport fish harvest.

a. Fish harvest.

CY - 83,000 kg/yr

Based on pg. 109 - The Connecticut River Ecological
Study - Merriman & Thorpe Jan.-Jun. 1973 - 16,000
fish caught in discharge canal. Add 30% for July-

16,000 x 1.3 = 20,800 fish.Dec. =

Assume 4 kg/f'.-h = 83,000 kg/yr.

MP = 1.54 E + 05 kg/yr.

Based on U.S. Dept. of Interior - Commercial Lancing
i<ecord for New London County 1971-1973. Used 197'

data (highest of 3 yegta). Commercial fish (excluding

menhaden) = 1.54 x 10 kg/yr.

Assume an equal amount of spori 'sh ,

b. Dilution.

Ci = 1 - dilution factor for discharge canal.

MP = Based on Section 1.3 of reference 4.

Asst.me 50% caught - near field dilution = 5
50% caught - far field dilution = 18.6

Average dilution factor = 11.8.

c. T ra ns i t Time.

CY = 0.5 hrs. - half way through canal.

MP = 1 hr. = quarry transit Line.

Card 10 - Commercial fish harvest.

a. Fish harvest.

CY - 470,000 kg/yr
)i; q ]rb_ ,, )7

.
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ILised on U.S. Dept. of Interior Commercial Fish

1.anding Records for 1972 and l')7 3 0 tiiddlesex Count y.

Avg. of 2 years = 470,000 ,.g/ v r .

f1P - 1. 5 4 c' + 0.5 - See card 9 for basia

b. Diiution.

CY = 5 assumed dilution for Conn. River.

ftP = 11.8 - See card 9.

c. Transit Time

CY = 1 br. - e transit time"

t!P - 1 br. - quarry transit time

Car <J_1_1 - Sport Invertebrate harvest.

CY - Illank card - no significant invertebrate catch.a.

b. F1P - harvest 8.6 x 10 kg/yr.

Based on U.S. Dept. of Interior Commercial Shellfish
catch for New London County for 1973.

5Commercial catch = 5.72 x 10 kg/yr.
Assume sport catet = 15% of commercial catch.

Dilution 11.8 - see card 9.
Transit Time I hr.

Card 12_ - Commercial Invertebraie liarvest.

CY - Blank card - see card 11.a.

b. F1P - Ila rves t = 5. 72 x 10 kg/yr- See card 11.
Dilution = 11.8 - See card 9.
Transit Time = 1 hr.

Card 13 - Population Drinking Water.

CY & PIP - Blank card - no drinking water source for either
site.

Card 14 - Populat. ion Shoreline.

a. Usage (manhours).

CY = 100,000 manhours.

mjR ) ^' ;2b,

'
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Based on 2 Parks - Gilette Castle stat e Pan and
Selden Neck State Park 26 weeks 1000 per,ons/wk x
4 hours / person = 104,000 manhours.

6
Millstone = 1.5 x 10 manhours.

Based on table 1.1.2-5 of reference 4.

b. Dilution.

CY = 5 - Assumed river dilution.

MP = 11.6 - Average dilution factor far 7 beaches -
See Table 1.3.2-1 of reference 4.

c. Transit Time-Hrs.

CY = 10 hrs. - assumed riv~r transit time to 2 beaches.

MP = 1 hr. quarry transit time.

d. Shorewidth factor.

CY = 0.2 - river shorewidth factor.

MP = 0.5 - ocean shorewidth rattui,

e Lccation Identification

CY & MP - Parks - rather than doing each park separately,
this card combines them all and uses average dilution factor.

Card 15 - Population Swimming

a. CY - blank 1rd - no swimming in Connecticut River.

6b. MP - Usage - 1.4 x 10 mannours - Table 1.1.2-4 of reference 4.
Dilution = 11.6 - See card 14.
Transit Time = 1 hr. - See card 14.
Lor tion ID = Beaches.

Card 16 - Population Boating

a Usage

CY - 100,000 manhours = from Environmental Statement.

5MP - 5. 8 x 10 manhours = from Table 1.1.2-3 of reference 4.

b. Dilution

CY = 5 - See card 13.

. ) 523 327
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!P = 11.8 - Se" card 9.

c. Transit Time

CY = 10 hrs. - See card 13.

MP = 1 hr. quarry transit time

d. Location ID

CY = river
MP = ocean

Cards 17 & 18 - Irrigated Foods

CY & MP - blank card - no irrigation pathway.

Card 19 - Biota

a. Dilution

CY = 5
MP = 11.8

b. Transit time

:Y = 1 br.
.iP = 1 hr.

6 The following input cards must be changed routinely for each
quarterly run of the program:

Card 1 - Title card - Format - 2X, A78

Enter the plant name, " Liquid Dose Calculation", and the time
period of the dose calculation.

Card 2 - Columns 11-20 - Format E10 - Dilution Flow.

Determine the average dilution flow rate (ft 3/sec) for the
quarter by:

a. Determine the total dilution volume for the quarter.

This should be the total dilution volume for the entire
quarter and not just for the periods of disc'iarge. It

should be on the order of 1 x 10" liters.

b. Divide by the number of seconds in the quarter.

c. Convert liters /sec to ft /sec by dividing by 28.32.
3For CY the normal full power flow is 882 ft /sec.

c<-x;s , ,y
:m 8
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For M1 plus t12 the normal full power flow is 2265 ft
/sec.

Card 4 - Source term identification - Format 2X, A~i8.

litent iIy tbe time period of the rclease.

Cards 5.1, 5.2 - Source terms - Format 2X, A2, AS, IX, E10

One card is required for each nuclide

Enter the nuclides chemical symbol beginning in column 3 -left
justified.

Enter the isotopes number beginning in column 5 - left justified.

Enter the number of curies released in scientific notation
beginning in column 11 and ending in column 20. He sure to
sum the totals from all continuous and batch release tables

Examples:

1 2
Column No: 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0

li 3 2 6 2 E 4 0 3
I 1 3 1 6 9 9 E - 0 4
C 0 6 0 1 8 0 E - 0 2

There is no need to enter the dissolved noble gases as they
will not be included in the calculation. The last nucl ide is
followed by a blank card.

7. Save the old cards for approximately 1 year in case doses must
be recalculated.

8. Submit the cards in order to run the program on the IBM-370.

G. ACCFPTANCE CRITERIA

None

11 . Cll_E_CK L I STS_

None

I. DEFINITIONS

LADTAP = Liquid Annual Doses to all Persons.

J. RESPONSIBILITY

Environmental Programs Branch.

523 329
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APPENDIX D

DERIVATION OF FACTORS FOR SECTION D.1

1. Section a. - ::/Q Value

CY_- Annual Average X/Q's

Downwind Site Boundary Annual Av3 X/g's - @ Site Itoundary
Sector (Meters) 19/6 1977 Average

SSW 120 0.129(-6) 0.215(-6) 0.172(-to
SW 120 0.612(-6) 0.434(-6) 0.523(-6)
WSW 130 0.167(-5) 0.497(-5) 0.332(-5)
W 170 0.104(-5) 0.130(-5) O.I17(-5)
WNW 310 0.101(-5) 0.102(-5) 0.102(-5)
NW 550 0.563(-5) 0.561(-5) 0.562(-5)
NNW 510 0.129(-4) 0.134(-4) 0.132(-4) Maximum
N 630 0.103(-4) 0.753(-5) 0.8s2(-5)
NNE 690 0.947(-5) 0.730(-5) 0.839(-5)
NE 710 0.653(-5) 0.547(-5) 0.600(-5)
ENE 1240 0.169(-5) 0.142(-5) 0.156(-5)
E 1510 0.171(-5) 0.164(-5) 0.168(-5)
ESE 1370 0.107(-5) 0.102(-5) 0.105(-5)
SE 340 0.235(-5) 0.293(-5) 0.264(-5)
SSE 230 0.646(-6) O.166(-5) O.126(-5)
S 150 0.262(-6) 0.678(-6) 0.470(-6)

2. Section a - Justification for Method Used to Determine K & S

There are many different sources contributing to the releases Irom
the ventilation stack. These include releases from the building
ventilation, condenser air ejector, containment purges, flashed
gases which occur while obtaining primary coolant samples, and
discharges from the waste gas tanks. These sources may exist in
any possible combination and each has its own particular, but
changing, nuclide mixture Thus, the ratio of nuclides being
released is a constantly changing parameter.

It is impractical to change the value of Ii(5) and thus the release
rate 1imit and monitor set points each time a source stream is
initiated or terminated or an isotopic analysis is performed on any

of the_ source streams. Instead, we can choose a conservative value
for K(S) such that whatever combination of source streams exists,
the actual value of S or I will be less than that assumel.

Table 2 indicates that the highest valuca of K.(S.) occur for the
shorter ha1f-life noble gases. Therefore, the* highest value of K(S)
would be obtained with_a sampie having the least amount of decay.
Thus, if we determine K(S) using the gas mixture in the primary
coolant we will be conservative because the mixture from any other
source will be decayed from this value

523 330
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1. Section b. - X/Q and D/Q Values

CY - Annual Average X/Q's & D/Q's

I.and
Annual Avg. 1)/Q ' sIb >wnw i nd Boundary Annual Avg._X/Q's

_1976 1977 Avg.S c ( t. o r (tie t e rs ) 1976 1977 Avg.

SSW 700 0.126(-6) 0.211(-6) 0.169(-6) 0.130(-8) 0.266(-8) 0.198(-8)
SW 580 0.349(-6) 0.336(-6) 0.343(-6) 0.416(-8) 0.357(-8) 0.387(-8)
bSW 580 0.276(-6) 0.663(-6) 0.470(-6) 0.128(-7) 0.298(-7) 0.213(-7)
W 620 0.173(-6) 0.251(-6) 0.212(-6) 0.110(-7) 0.127(-7) 0.119(-7)
WNW 550 0.481(-6) 0.475(-6) 0.478(-6) 0.278(-7) 0.250(-7) 0.264(-7)
NW 550 0.536(-5) 0.561(-5) 0.562(-5) 0.549(-7) 0.592(-7) 0.571(-7)
NNW 510 0.129(-4) 0.134(-4) 0.132(-4) 0.388(-7) 0.381(-7) 0.385(-7)
N 630 0.103(-4) 0.753(-5) 0.892(-5) 0.430(-7) 0.284(-7) 0.357(-7)
NNE 690 0.947(-5) 0.730(-5) 0.839(-5) 0.581(-7) 0.373(-7) 0.477(-7)
NE 710 0.653(-5) 0.547(-5) 0.600(-5) 0.327(-7) 0.279(-7) 0.303(-7)
ENE 1240 0.169(-5) 0.142(-5) 0.156(-5) 0.118(-7) 0.105(-7) 0.112(-7)
E 1970 0.133(-5) 0.126(-5) 0.130(-5) 0.103(-7) 0.934(-8) 0.982(-8)
ESE 1970 0.879(-6) 0.869(-6) 0.874(-6) 0.194(-7) 0.177(-7) 0.186(-7)
SE 1300 0.361(-5) 0.404(-5) 0.383(-5) 0.183(-7) 0.208(-7) 0.106(-7)
SSE 890 0.401(-6) 0.606(-6) 0.504(-6) 0.858(-8) 0.128(-7) 0.107(-7)
S 740 0.111(-6) 0.125(-6) 0.118(-6) 0.359(-8) 0.510(-8) 0.435(-8)

4. Section b - Determination of Release Rate Limits - tiethod 1

From above

?!aximum X/Q for inhalation pathway = 1.32 x 10 sec/m

-b -2tiaximum D/Q for food pathway = 5.71 x 10 ti

Foi iodine-131 releases - dose parameters from NRC proposed (flay 1978)
tech spec - Table 4.11-4.

3
Ci/t1P ,1y (inhalatinn) = 1.5 x 10 mrem /yr per 4.

g

12 2 mrem /yr per , Ci/secI'l - 131 (f d & ground) = 1.1 x 10 m

noximum organ dose rate from I-131..

-5 12
= [1.32 x 10 x 1.5 x 107 + 5.71 x 10' x 1.1 x 10 g01131 < 00 mrem / p

1500
Q (j<Ci/ set) <7_j31

6.3 x 10

-2
Ce!-131 (/,Ci/sec) < 2.4 x 10

Assume 1/3 of allowable dose due to 1-131 7),i|
-

) /.I 1 ?

2A 10-2 -3
_ limit for I-131 < = 8.0 x 10 j Ci/sec
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For particulates with half lives greater than 8 days

Sr-90 has the most restrictive dose parameter of all particulates
in Table 4.11-4. Therefore, assume all teleases are Sr-90.

PS -90 (inhalation) = 4.1 x 10 mrem /yr per ,.Ci/M

l'S r-90 ( E# "" * * "* E '' "

maximum organ Jose rate.

-5 10
= [1.32 x 10 x 4.1 x 10 + 5.71 x 10' x 9.5 x 10 IO de( 1500

mrem /yr

-l
Q (/ Ci/sec) < 2.5 x 10particulates

Assume 1/3 of allowabie dose due to particulates

-2
J, limit for particulates < 8.3 2 10 f.Ci/sec

/

For tritium

Food pathway is based on X/Q and not D/Q

l'Il- 3 ( " ^ " * *#"* Y# P# !

P;_3 (food 6 y . nd) = 2.4 x 10 mrem /yr per , ' /M''

3

/, maximum organ dose rate

= 1.32 x 10-5 (6.5 x 102 + 2.4 x 10 ) Q -3 1 00 mrem /yr
H

/ sed < 3.7 x 10Q
il3 /

Assume 1/3 of allowable dose rate cue to 11-3

/ limit for tritium ( l.2 x 10 j Ci/sec)

5. Section b - Determination of Release Rate Limit - Methods 2 & 3

Method 2 still uses the s yer organ technique in that the dose
factors given in Table 3 are for the critical organ for that
particular nuclide, yet they are all summed together as if they
were all the same organ.

Method 3, by use of the GASPAR code, eliminates some of this
conservatism by calculating the dose tc each organ using the
dose factor for that particular organ for each nuclide, then
the critical organ can be determined.

J-)-7f''

S 'c;' )
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APPENDIX E

GASEOUS DOSE CALCULATIONS - GASPAR

The GASPAR code was writ. ten by the NRC to compute doses from gaseous
releases using the models given in Regulatory Guide 1.109. The revision
date of the code which was purchased is February 20, 1976. The only
ch.inges made to the code were to change the dose factors and inaalation
rates from those given in Rev. O of Regulatory Guide 1.109 to those in
Rev. 1.

For calculating the maximum individual dose at Connecticut Yankee, the
following options and parameters are used:

1. Real time meteorology using a X/Q, D/Q model which incorporates
the methodology of Regulatory Guide 1.111 - see Appendix G.
Meteorology is determined separately for continuous releases and
hatch releases.

2. 100% of vegetation grown locally, 76% of vegetation i n t .i ke from
garden.

3. Animals on pasture April through September - 100% pasture intake.

4. Air water concentration equals 8 g/m'3
'

i

S. flaximum indiridual dose calculations are performed et the nearest '

land site houndary with maximum delayed X/Q, at the nearest vegetable
garden (assumed to be nearest residence) with the maximum depleted
X/Q, and at the cow and goat farms with maximum D/Q's. |

IThe following pages of Appendix E present the in-houae procedure written i
for running this code. It is written for running the quarterly dose
calculations but can easily be used to perform monthly calculations. |i

.

ps = -. g .y

bbJS
JJ
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APPENDIX E

GASEQUS DOSE CALCULATIONS - GASPAR

A. P U' . 7 S_E.-

This procedure is usei to implement the NRC computer codt GASPAR
in o ler to calculate the maximura individual and population doses
due to radionuclides released in gaseous effluents The code
implements the semi-infinite cloud model and the dose calculation
models of Reg Guide 1.109 and is used to calculate the following:

1. All maximum individual and population doses from Connecticut
Yanhee

2. All maximum individual and population doses from flillstone
Unit 2.

1. Population doses from Millstone Unit 1.

4. Pla x inuun individual organ doses from Millstone Unit 1.

The maximuin individual whole body and skin doses due to elevated
rel eases from flillstone 1 should be calculated using the finite
cloud model as performed by the EPA code AIREM.

A more detailed description of the GASPAR code can be found i~
reference 1.

B. REFERENCES

1. GASPAR dose code manuals - dated 10/17/75 and 2/20/76.

2. U.S. NRC Regulatory Guide 1.109.

3. U.S. NRJ Regulatory Guide 1.111.

C PREREQUISITES

1 Th_ plant must supply the total number of Curies released for
each radionuclide during the time period involved.

2. The meteoroingical programs must be run to generate the re<guired
input cards for X/Q, decayed X/Q, depleted X/Q and D/Q.

D. PRECAUTIONS

None

E. LIMITATIO_NS A_N.D ACTIONS- - -

5or
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F PROC E_DUR.E--

1. Review the plant curie release tables for accurecy and completeness.
I f the strontium results are not yet available, but the calculations
must be performed in order to meet the semi-annual cffluent
report schedule, the code may be run without the strontium
values and the doses due to stroqtium raticed by hand by
comparison with the previous quarters results.

2. Obtain the computer deck for the GASPAR code f or t he nuclear
site involved.

3. The deck should be in the follow.ng order:

// 082), 'CRANDALL' , MSGLEVEL:1, CLASS =B
// STEP 1 EXEC PGM=PFGASPAR
// FT06F001 DD SYSOUT=A
// FT05F001 DD

Adult, teenager, child and infant dose factor cardt

Blank Card.

Input cards as discussed below.

3 blank cards
'/

4. Due to differert meteorology calculations, the code must be
run separately for each of the following cases:

a. CY - continuous, semi-elevated releases - ventilation.

b. C'; - batch mode, semi-elevated releases - waste gas
tanks.

c, M1 - continuous, elevated releases - ventilation and off
gas,

d. M2 - continuous, semi-elevated releases - ventilation.

M2 - batch mode, semi-elevated releases - containmente

purges.

f. M2 - batch mode, elevated releases - waste gas tanks and
some containment purges.

The resulting doses must then be summed by hand for each unit.

5. The input cards are as follows. Those parameters which must be
changed each quarter are enclosed in blocks /

~

/.

a. CARD 1 - Title card - Format - 2X, 18Al

'

IdentifyReleaseType)')j l' ' 3
Millstone Unit One - Gaseous r

| lst Quarter | 1976.
' J
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b. CARD 2 - Jo' <mn' ol card - Format 1012.

Column 2=0 - wil sculate population doses arni maximian
i mii vi dua l .
Column 4=1 - number of source terms - done for each unit
separately.
Column 6=1 - a rbit rary if number in tol un 4 is 1.

c. CARD 3 - Site parameters - Format 10E8.0 - Same for CY
and flillstone

Columns 1-5=500.0 - di ;t ance from site '.o NE corner of U.S.
Co l urn s 14-16=1.0 - fraction of fresh leafy veget7 tion grn.n
locally.

Columns 22-24=1.0 - fraction of year milk animals on past ure 4
Columns 29-32=0.75 - fraction of vey. intake grown in
ga r d e r. - frem Reg Guide 1.109.
Columns 38-40=1.0 - fraction of a n i a'.i l s intake from pasture
when on pasture

3
Columns 46-48=8.0 - air water concentration (g/m').

Note Do not add .. milk or vegetation results during ;

1st or 4th quarter. |

d. CARD 4 - Population title card - Format 2X, 78Al.=

Population Data

O
e CARD 4.1 - Population data format - Format 3I5.=

Column 5=0 - Population data starts in north sector.
Column 10=5 - Number of radial locations for which data is
supplied on t' i r s t card.
Columns 14&l5=10 - Total number of radial locations.

f. CARDS 4.2---4.33

32 (ards of pojudation data - based cn 1980 populatiori
estimates from Ccnn. Ya r. hee and t!illstone Ensironmental
Reports.

g. CARD.5 - t! ilk data title card - Format = 2X, 7oAl.

?! ilk data - NRC t!cmo - 10-15-75 - State of CT.

h. CARD 5.1 - flilk data format.

Columns 9&l0 = 16 - Dummy number since using default
values.

i. C A R D 5 . '' - flilk data.

Columns 3-10=4.4E + 08 - 50 mile milk usage from reference 1.

j. _ CARDS 6-6.2 - Same as 5-5.2 except for meat instead -f milk
usage factor = 2.0E+07.

"r 9 ,A
- h'h )9Jm c
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k. CARDS 7-7.2 - Same as ;-5.2 except for vegetation instead
of milk usage factor = 3.2Et07.

1. | CARD 8 - Source term title card - Format - 2X, 78A1.

Source 'i c r ms - |ST QUAR'l ER 1976.

CARD _8.1 - Source description - Format = (E10, 2(9X,II)).m.

Columns 8-10 = 1.0 - release point multiplier
Column 20 = 0 - see reference 1.
Column 30 = 0 - see reference 1.

i
n. ICARDS 8.2 - 8.X - Source data - Format = 2X, A2, sal, IX,

E10.0.

Enter total curies released for each nuclide for the particular
release mode as listed in step 4 ef this procedure.

One card per nuclide. Isotope chemical symbol and atomic
number and curies released are all left justified.

The following are examples of the input format:

1 2
Column No. 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0

I 1 3 1 0 5 7 9
H 3 3 7 1

K R 8 5 M 7 1 2 0 0
K R 8 / 1 9 0 0 0 0
C 0 6 @ 0 0 9 0 8 9

o, CARD 8.n - blank card following source data,

p. CARD _9 - X/Q title card.

q. CARD 9.1 - X/Q format - Format = 315.

Column 5=0 - Data starts with north as the downwind sectcr
(south wind).
Column 10=5 - There are 5 X/Q values on the first card for
each sector.

Column 14&l5=10 - There are a total of 10 X/Q values for
each sector.

|NOTEWELL| There are two possible computer codes used
to generate t.he X/Q cards - one was written
by the NRC (XOQD0Q) and one by NUSCO (PFAADRG).
The NRC code punches cards such th,t they start
with the south downwind sector and have 7
values on the first card and 1 on the second.

Changing 0 to 1 in column five will designate
that south is the first sector, and changiag
5 to 7 in column ten will indicate that there
are 7 values on the first card, also change

,37525 3
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caids 10.I, 11.1 an<i 12.1. The NUSCO code
should start with the north iownwind sector
and have five values per card.

d)S 9. 2 9.3j - X/Q Data - l'o rma t - Alternate (5X, /Elo.0)tor.

and (8Elo.0) int rt the 32 X/Q cards as generated by the
meteorological prigram. R = certain the sectors are in the
proper order as required t., card 9.1.

s. CARD 10 - Decayed %/Q title card,

t. CARD 10.1 - Same as 9.1 except for decayed X/Q's

u. CARDS 10.2 to 10.33 - Same as 9.2 to 9.33 expect for
decayed X/Q's.

v. CARD 11 - Depleted X/Q title card.

w. CARD 11.l_ - Same as 9.1 except for depleted X/Q's.

x. CARDS 11 2 to 11.33 - Same as 9.2 to 9.33 except for depleted
X/Q's.

y. CARD l_2 - D/Q title card.

CARD 12.1 - Same as 9.I except for D/Q.z.

[ CARDS 12.2 to 12.33 - Same as 9.2 to 9.33 except for D/Q.aa.

hb. CARDS 13.1 to I M J- Special locations for Maximum Irlividual.

These cards are submitted to calculate whole body and
organ doses to the maximum individual. One card is
required for each location at which these doses a r- t o

be calculated. A maximum of 5 is alI tha'. can be done

The meteorological program outputs the X/Q, decayed X/Q,
depleted X/Q, and D/Q for the site boundary, nearest land,
nearest rasidence and vegetable gardar., goat farms and
cow farms in each sector.

The foilowing locations .should be entered:

1) The nearest land with highest decayed X/Q.

2) The nearest residence with highest depleted X/Q.

3) The goat f arm with highest D/Q - 2nd & 3rd quarters c.nly.

4) The cow farm with highest D/Q - 2nd & 3rd quarters only.

) .j n_' O
,c- i
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The GASPAR program will calculate the whole body and
organ doses to, e:sch pa t hw iy a t each location. There

is no way to control this with the input, but rather
the 'inal results will have to be selectively analyzed.

resirance location, oneiFor example, for the nearest
should only sum the dose due to the plume, ground
deposition, inhalation and vegetation pathways and not
from the cow's milk, goat's milk, and meat pathways.

NOTE 1: For elevated releases from the Millstone I
crack, the nearest land boundary and nearest
residence may not be the location of highest

X/Q's. Therefore the meteorological output

table of X/Q's from 0-50 miles must be used
and interpolated to determine thesc locations.

NOTE 2: For CY and Fi2 which have more than one type
of release (batch, continuous, semi-elevated),
the locations of highest X/Q's or D/Q's for
one type of release may not be the same as
the locations for a different type of release

In that case, the location of highest X/Q or D/Q for
one type of releare should also be entered for the
other releases along with their highest locations, suc'
that the total sum from all releases may determined at
each location to determine the location of maximum dose.
However, a maximum of 5 locetions can be done. Thus,

to prevent using the program more than once, some pre-
judgement might be necessary.

The f o rn.a t for the Special Location ca-ds is as follows:

Column Z= 1 - Eliminates pager of printout of nuclide
breakdown for ea-h pathway and age group.

Columns 3-18 - Location name - Example - Nearest Land.

Columns 19-22 - Compass direction - Example - ENS

Columns 23-29 - Distance in miles - Example - 1.9.

Columns 30-39 - X/Q for that location - right justified
Example 0.273 E-07.

Columns 40-49 - Same as 20-39 except for decayed X/Q.

Columns 50-59 - Same as 30-39 except for depleted X/Q.

Columns 60-69 - Same as 30-39 except for D/Q.

Columns 70, 71, 72, 73, 74, 75 and 76 - 0 in each column -
controls printout.

Last special location card is followed by 3 blank cards.

b2 9
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6. Save the old cards ! roximately 1 year in case doses must

be recalculated.

7. Submit t'e cards in order to run the program on the IBM-370.

G. ACCEPTANCE CRITERIA

None

11 Ci_lE_.C K L I STS--- -

None

I. DEFINITIONS

None.

J. RESPONSIBILITY

Environmental Programs Branch.

523 340
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APPENDIX F

DERIVATION OF / ACTORS FOR SECTIONS D.2 & D.3

1. Section D.2.a(1)

CY - Noble Gas Air Doses

(mrad)f (mrad)' damma Beta
Curies Gamma Beta mrad per mrad per

Year QLr. Noble Gas Air D.;se Air Dose Curie Curie

1976 1 128 0.0048 0.0249 2 8(-5) 1.9(-4)
2 160 0.034 0.098 z.l(-4) 6.l(-4)
3 112 0.026 0.161 2.3(-4) 1.4(-3)
4 92 0.030 0.147 3.3(-4) 1.6(-3)

197/ 1 248 0.112 0.349 4.5(-4) 1.4(-3)
'. 260 0.01.5 0.050 .8(-5) 1.9(-4'/

3 443 0.117 0.490 2 6(-4) 1.l(-3)
9 2170 0.272 0 892 1.3(-4) 4.l(-4)

1978 1 599 0.041 0.150 6.8(-5) 2.5(-4)
2 592 0.045 0.147 7.6(-5) 2.5(-4)

-- __

1.9(-41 7.4(-4)Avg. =

ACalculated maximum air dose (mrad) due to noble gases calculated
using NRC computer code GASPAR.

Since the beta dose is always more than 2 times the gamma dose it
should always he controlling.

1.9 x 10' mrad /CiAvg. value of gamma air dose per curie =

Max. value of gamma air dose per curie = 4.5 x 10'

Ratic Max./ Avg. = 2.4

Avg. value of beta ai r dose per curie = 7.4 x 10 mrad /Ci

.'f a x . value of beta ait dose per curie = 1.6 x 10'

Ratio max./ avg. - 2.2

T' ' , re , use of maximum observed values should only be a f actor of two
ive on the average,

2 arctico 0.2(a)(2)

a. Justification for the use of only annual average X/Q's for
both continuous and batch releases

m) 's'R s ,/} }i, , .
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Number of hours during which batch releases were in progress
during the period 1/1/77 - 9/30/78 between the hours of:

Time # llours Time # Hours

0000-0100 20 1200-1300 20
0100-0200 19 1300-1400 19
0200-0300 21 1400-1500 20
0300-040C 20 1500-1600 22
0400-0500 20 1600-1700 24
0500-0600 20 1700-1800 25
0600-0700 21 1800-1900 27
0700-0800 21 1900-2000 25
0800-0900 21 2000-2100 25
090u-1000 23 2100-2200 24
1000-1100 22 2200-2300 25
1100-1200 22 2300-2400 23

Avg. 1 22 Hours Range 19-27

The above table is a compilation of 28 batches with durations
ranging from 0 to 65 hours.

'l h e table shows that t rie time period for batch releases is
random when compared with time of day and thus the avg. X/Q
and D/Q for bctch releases should be approximately equal to
the annual average X/Q's and C/Q's.

b. Derivation of f actors for D.2.(a)(2) - Method 2

(1) Step 4

Quarterly Average X/G's - Critic i Site Boundary

10_5 Sec./M'
- 31st Qtr. 1976 - 1.45 x

5 3

2nd Qtr. 1976 - 1.94 x 10_'5 S"''/H"33rd Qtr. 1976 - 3.2 x 10 "''
-5 "'''"34th Qtr. 1976 - 3.0 x 10
-5 3

lst Qtr. 1977 - 5.3 x 10 S"''/H-6 32nd Qtr. 1977 - 7.2 x 10 "''
-5 3

3rd Qtr. 1977 - 2.4 x 10 Sec./M
-5 34th Qtr. 1977 - 1.1 x 10_'6 S"''/H 3

1st Qtr. 1978 - 5.5 x 10 Sec./M,
!O' Sec./M"2nd Qtr. 1978 - 1.9 x
10' Sec./M3rd Qtr. 1978 - 2.0 x
10' Sec./M4th Qtr. 1978 - 8.5 x

Maximum quarterly 5 average X/Q observed in three
years = 5.3 x 10 '

l)QA9 ; Qua nctly gamma air tiose <lue to nucl W i=

523 342
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3
m -5 3

C. (Ci) x fl. (mrad .) x 5.3 x 10 sec/m x=
i i yr C, i

10 uCi/Ci x 3.17 x 10~ (yr/sec)

(As indicated above, the same X/Q can be used for both
batch and continuous releases due to the random nature
of batch releases.

1.7 x 10-6 t!. C..

=
DQAGt i i

[.overallnuclides 2 fl . C.= 1.7 x 10 -'D =
QAG . I 1

1

(2) Step 5

Likewise for the beta air dose, all factors are the same
except the dose conversion factor fl. should be replaced

1
by N._

1 -

-6
D = 1.7 x 10 N. C.
QAH . i i

t

3. Derivation of Factors for Section D.3.a(1)

Fro'i Appendix D:

flaximum X/Q for inhalation pathway = 1,32 x 10 sec/t!

tiaximum D/Q for food pathway = 5.71 x 10~ fl~

From NRC proposed tech spec (flay 1078) - dose parameters are

7 mrem /yr per p Ci/t!'3For I-131 - inhalation - { '5 25 103

m' grem/yr per pCi/secFor I-131 - food 1.1 x 10
3

For H-3 - inhalation -6.gx 10 mrem /yr per q Ci/t!
Fo r 11- 3 - food - 2.4 x 10 mrem /yr per p Ci/t1

For particulates the most critical nuclide is Sr-90
Assume all particulates are Sr-90.

7 1

For Sr-90 - inhalation -4.f0*h * #"*!" P" !
For Sr-90 - food - 9.5 x 10 m mrem /yr per pCi/se-

lodine and tritium are the only two nuclides which '..oul 2Le
to the thyroid dose If anut her nuclide could add a sig , cant

percent to the dose, some other organ will be critical. Iodine will
not add to the other organs. If it could add a significant percent,
the thyroid will be the critical organ.

The use of these dose factors gives an annual dose assuming an
average Ci/sec release rate Since these dose calculations are
f or a period less than a year, a correct ion factor equal to the

9 fraction of the year must be applied.

b ') D' 5 |I $a c a ta
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Therefore, thyroid dose =

N/52 [1.32 x 10~ 1.5 x 10 + 5.71 x 10'x x l.1 x 10 ] Q,_,3,

+ N/52 [(1.32 x 10 '5)(6.5 x 10" + 2.4 x
- 9

10'1) | Q,,_3

= N/52 lb.3 x 10 Q * * '
I-131 11 - 3

flaximum org n dose =

N/52 (1.32 x 10~ )(6.5 x 10 + 2.4 x 10 )Q
ll-3

+ N/52 11.32 x 10 x 4.1 x 10 + 5.71 x 10~ x 9.5 x 10 |0

= N/52 [4.0 x 10" Q * *ll- 3 p

@ o %Jr-
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APPENDIX G

f!ETSOROLOGItaL CALCULATIONS

Values of X/Q and D/Q are calculated using an in-house computer code
(PFAADRG), developed in accordance with the requirements of Regulatory
Guide 1.111. The program uses quarter-hourly meteorological data deter-
mined during the actual periods of release

The t ' lowing lists the methodology, assumptions and input pa ramete rs
|

.

used in this code

1. Basic formula for elevated release

,

X/Q = (RECIRC)(RDECAY)(DRYIJEP)(WETDEP) 2.032 exp [-1/2 (he)']
- (C) (l)g'I u xt

Where

!

RECIR = An input matri,, of correction tactors for recirculation j
of plume, given in attached Table G.I.

|

RDECAY = A radioactive decay fact or computed i rom _traveI time from
source to receptor (SEC) derived from X/u and an input
half-life (llLIFE) (SEC) via the expression:

RDECAY = EXP (-0.693 x (if L IFE )
{ .

u

lla 1 f 1ife is set aL 2.26 days to caIculate X/Q decayed.
lla 1 f 1ife is set at 8 days to ca1culate X/Q depleted and D/Q.

DRYDEP = A dry deposition factor to account for depletion of a '

portion of plume due to contact with surface, factor is
|

function of stability class (based on delta-T).a '

distance '4ft ) to raceptor, and physical stack height
h ( f1) . The functions are given in Figures 3-6 of
R5gulatory Guide 1.111. Cervefit functions are calculated
using the DEPLET subrositine taken from the NRC XOQD0Q code,
revised November 8, 1976.

WETDEP = A wet deposition f ator to account for depletion of a

portion of plume due to washout of nuclides by rain. '

This has not been developed at this time, so WETDEP j
is set to 1.0. |

I.
I

h = h + b - h -c (if h < 0, SET = 0.0) :
e s pr L e

{
stack height = 53.3 meters Ih =

:

h, = 3 Vs d pg ,s .,

is bbb b_kb
|
,
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V = Stack exit velocity = .3.4 m/sec

d = Stack diameter 1.52 m=

!
'

- = Avg. wind speed = m/sec s
11 !

!h 'lerrain height t rr ) from terrn input m it rix , given in Table G-2.=

If any 11 in terrn input i s < 0, it ir set equal to 9. The
max imum ficight betwee. the source ar.1 receptor is used. |

,

= Downw.ish correction factor = 3 (1.5 - V ) ds
7 i

u '

l.5 0, atherwise set equal to 0.Applied only when V < ;

i
2. dasic formula for a ground release: I

X/Q = (RECIRC)(RDECAY)(DRYDEP)(WETDEP) 2.032 (2)
E O*z

Where

E A vert ica l di spers ion coef f icier.t corrected for building=
z

wake
i

2 2 1/2(c + 0.5 D=
t g

C1 is calculated at distance x, D is height of building = |

51.8 m.
!
.

b - Limited t o -< 1,73 C |z z =

3. Mixed Releases

Releases tron the CY > mck may occur in the e!cvat'd, ground level
or mixed mode In the m: red mode a weighted combination of the
elevated ,nd ground releate formulas must he user: This weighting
depends on the ratio of the stack exit velocity (V ) t. o the wind
speed (0) and is deterrr.i ned a s foilows: "

For V /0 > 5.0 - use elevated formula (1).s

For V /u ( ).O - use ground formula (2),
s

for 1.0 ( V /0 ( 5.0 use a weighted combination as follows:
- s

X/Q = [(1-E ) x (1)] + [E x (2)] (3)

Where,

f: Weighted coefficient derived from=
.

E = 2.58 - 1.58 (V /0) for 1.G ( V /0 ( l.5 f ' 'i
t s - s - J c-) j 7i'/

_ JtO
E = 0.3 - 0.06 (V /u) for 1.5 s V /u s 5x s s
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4. Helative Deposition (D/Q)

In orcier to determine the relative deposition ( I. . in M' ) at each
receptor poir.t, the following methodolo is used:c

I

|!a. 3 mat ices of downwind sector versus stability class are
dete' mined. One matrix is for elevated releases (i.e., where |

e< pia c ion (1) was used), onc for ground releases (i.e., where f
equ. Lion (2) was used), and one for mixed releaser (i.e. i

whe e equation (3) was used). The matrix elements are the !'
nun >er of hours associated with a particular combination of
dowtwind sector, stability class, and release mode. [

b. RDRnTE = relative deposition rate is determined ai cach receptor I'

point. This fattor is a function of release mode, stability,
stack height and downwind distance The functions are given in li
Figures 7-10 of Regulatory Guide 1.111. The program calculates
this function using the DE POS'l subroutiae taken from the NRC
XOQD0Q code, revised November 8, 1976. For mixed mode releases
the ground level curve is used.

c. D/Q = relative oeposition is determined as follows:

RDRAW x matrix elen ent i
D/Q _ . 0.3927 D x total hours

1

Where D = downwind distance in meters

Total hours = Tota l ambe r o f hou rs m Au_ rusensu s
number of valil data in sample=

5. Other Notes

a. For case where wind speed = calm, the wind speed is set at the
threshold value = 0.5 m/sec

b. Wind speed at 196' is used to determine if elevated, ground or
mixed release For elevated formula, 196' wind speed is used.
For ground formula, 33' wind speed is t.s e d .

...f

I '
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