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REMM Revision 18

LA, INTRODUCTION

‘The purpose of this manual is to provide the sampling and analysis programs which provide input mz /y/S 99
Q&éﬁl ]:f -ihe&%for calculat?ng liqlfid Ell’-ld gaseous effluent C(mccmr:_nions and oft‘si‘t‘cAdoscs. Guidelines -

< are provided for operating radioactive waste treatment systems in order that offsite doses are kept

As-Low-As-Reasonably-Achievable (ALARA).

The Radiological Environmental Monitoring Program outlined within this manual provides
confirmation that the measurable concentrations of radioactive material released as a result of

operations at the Millstone Site are not higher than expected.

In addition, this manual outlines the information required to be submitted to the NRC in both the
Annual Radiological Environmental Operating Report and the Annual Radioactive Effluent Report.

1A-1
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I.LB.  RESPONSIBILITIES

All changes to thissmanuakthe Radiological Effluent Monitoring Manual (REMM) shall be reviewed |
and approved by the Site Operations Review Committee prior to implementation.

All changes and their rationale shall be documented in the Annual Rudioactive Effluent Report.

it shall be the responsibility of the Senior Vice President and CNO - Millstone to ensure that this
manual is used in performance of the surveillance requirements and administrative controls of the

Technical Specifications for-Milistone-Lhits-2emed-3_The delegation of implementation

responsibilities is delineated in the Millstone Radiological Efflucnt Program Reference Manual
(MP-13-REM-REF0]).

I.B-]
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LC.  LIQUID EFFLUENTS

1. Liquid Effluent Sampling and Analysis Program

Radioactive liquid wastes shall be sampled and analyzed in accordance with the program
specified in Table L.C-1 for Millstone Unit No. 1, Table 1.C-2 for Millstone Unit No. 2. and
) Table I.C-3 for Millstone Unit No. 3. The results of the radioactive analyses shall be input to 2, g/
9&'{,&7‘7 ﬁ the methodology of He-GBEM to assure that the concentrations at the point of release are ' IC'/;(Q,
maintained within the limits of Radiological Effluent Control (Section 111 D. 1. 1) for Millstone
Unit No. I and within Technical Specification 3111 for Millstone Unit Nos. 2 and 3.

1.C-1
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REMM

MILLSTONE UNIT |

Table 1.C-1

Revision 18

Lower Limit

Minimum of Detection
Liquid Release Type Sampling Analysis Type of Activity (LLD)*
Frequency Frequency Analysis (nCi/ml)
A. Batch Release® Principal Gamma 5x107
Prior to Each Emitters®
Waste Sample Batch
Tanks. Floor Drain I-131 Ix10°
Sample Tank Ce-144 5x10°
and Prior to Each Batch
Decontamination Monthly H-3 Ix10°
Solution Tank Composite! Gross alpha P x 107
Quarterly Sr-89, Sr-90 S5x1of
Composite! Fe-55 Ix 10"
B. Continuous
Release Principal Gamma 5% 10
Weekly Grab Weekly Emiters® X
* [N - . -6
Sample Composite 1-131 1x 10
Ce-144 Sx10°
Reactor Building
Service Water
Weekly Grab or Monthly H-3 Ix10°
Composite* Composite! Gross alpha' I x 107
Weekly Quarterly Sr-89F, Sr-90* Sx10°%
N - [}'* ~ o }}* ~ -—]i I x 10°
Composite Composite Fe-55

0

[here is a Conditional Action Requirement associated with this notation.

I.C-2
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TABLE [.C-1 (Cont'd.)

TABLE NOTATIONS

INFORMATIONAL NOTES:

AL Ihe LEIY is the smallest concentration of radioactive material in a sample that will be detected with 95% probability
with 3% probability of falsely concluding, that a blank observation represents a real” signal,
For a particular measurement system (which may include radiochemical separation):

[LLD) = 1.66 S,
E-V 2225107 Y exp(- L AD

where:

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

Sy, is the standard deviation of the background counting rate 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 x 10% is the number of transformations per minute permicrocuric

Y is the fractional radiochemical yield (when applicable)

A is the radioactive decay constant for the particular radionuclide

At s the elapsed time between midoint of sample collection and midpoint of counting time

[t should be recognized that the LLD is detined as an a priori (before the fact) limit representing the capability of a
measurement system and not as an a posteriori (after the fact) limit for a particular measurement.

Analyses shall be performed in such a manner that the stated 11.Ds will be achieved under routine conditions.
Occasionally background tluctuations, unavoidably small sample sizes, the presence of interfering nuclides, or other
uncontrollable circumstances may render these LLDs unachievable. In such cases, the contributing factors will be
identified and recorded on the analvsis sheet for the particular sample.

B. A batch release is the discharge of liquid wastes of a discrete volume from the tanks listed in this table. Prior to the
sampling. each batch shall be isolated and at least two tank/sump volumes shall be recirculated or equivalent mixing
provided.

C. The LLD will be 5 x 107 pnCi'ml. The principal gamma emitters for which this LLD applies are exclusively the

following radionuclides: Mn-54, Fe-39, Co-58, Co-60. 7Zn-65. Mo-99. Cs-134. Cs-137. and Ce-141. Ce-144 shall be
measured, but with an LED of 5 x 10" uCi/ml.

This list does not mean that only these nuclides are to be detected and reported. Other peaks which are measurable and
identifiable, together with the above nuclides. shall also be identified and reported. Nuchides which are below the L1.D
for the analyses should not be reported as being present at the LED level. When unusual circumstances result in a
priori LLDs higher than required. the reasons shall be documented in the Ammal Radioactive Effluent Report.

I.C-3
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TABLE l.(.'-! (Cont’d.)

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

Prior to analysis. all samples taken for the composite shall be thoreughly mixed in order for the composite sample to be
representative of the effluents released.

< EDapphes-exclusivelyto-the following radionuclides—Kr-87 K 88 Xa 133 Xa 133m Xa 135 and Yo 112 Thic
& TEERPPHES excisiveny-to-tedtonowmng radiontehdes o 87 Kr 88 Xe 133 Xe B3 3mXe135 and Xe-138—This
hstdoesnotmean-that onby these nuchides-are to-ba detectad i reported —Other peaks-which-are-mreasurableand
dentifiabletosetherwiththe-above nuchides. shallalso-be identifedundrenortadNuclidac which ara halaw tha 1 L 0
foehtatitogeic - heanove tichaesshatbalso-beddentiftedund reported—Nuclides which-are below-the LLD
for-the-analysesshould notbereported-as beingpresentat-the LD Jevel—When unusual-cireumstances result Ha
} m:h Wfeatiirad tha roacone chall documrantad i tha fsmoaal PV PRVRTITSICIND AL 2§ YVITET I > JEYON)
sieE BrafiFeditfedthereasonsshatb-be documentad-in- the timal- Radiocetive B et -Ropert
CONDITIONAL ACTION REQUIREMENTS:
3 ook v o dentifies s " <o OV f o st , N . L 7 ~y -
D. HIF a weekly sample identifies the presence of gamma activity greater than or equal to 3 x 107 uCi/ml, THEN the

sample frequency shall be increased to daily until the gamma activity is less than 5 x 107 uCi‘ml. Daily grab samples
shall be taken at Teast five times per week.

H1F a weekly gamma analvsis does not indicate a gamma activity greater than

Sx 107 pCi'mL THEN these analyses (gross alpha, Sr-89, Sr-90. Fe-53) are not required.

1.C-4




RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSLS PROGRAM

REMM

MILLSTONE UNIT 2

Table l.(':%

Revision 18

Lower Limit

Minimum of Detection
Sampling Analysis Type of Activity (LLD)*
Liquid Release Type Frequency Frequency Analysis (nCi/ml)
A. Batch Release®
Principal Gamma 3 5
1. Coolant Waste : : Emitters 3x 10
. ‘ - Prior to Each ’ '
Monitor Tank, Batch 1-131 1x10°
Acrated Waste Ce-144 5x10°
Monitor Tank and Dissolved and L% 10°
Steam Generator Prior to Each Entrained Gases® X
Bulk Batch
Monthly H-3 Fx 107
Composite" " L .l I x 107
A . e Gross alpha’™=
2. Condensate
Polishing Facility
- Waste
. alisati * * <o -8
NLlltr.llll..lllUn ( . Sr-89"%. Sr-9P= Sx 10
Sump'= Quarterly
Composite’ © }:c-iil’; 1x10°
B. Continuous
Release Principal Gamma
Daily Grab Weekly Emitterst 5x107
I. Steam Generator Sample! Compositeh© L13gie 1x10°
N :
Blowdown''=
Ce-144 S5x10°
Monthly Grab Monthly Dissolved and L% 107
2. Service Water Sample Entrained Gases* X
Effluent
Weekly Grab or Monthly H-3 1x10°
~ . - BTN XS * - -7
Composite Composite Gross alpha”: Ix10
3. Turbine Building
H* \1*
Sumps == , N N _ 3
Weekly Quarterly Sr-89'=. Sr-90'= Sx 10
Composite Compositeh© Fc-SS’; 1x10°

There 1s a Conditional Action Requirement associated with this notation.

1.C-5
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BLE [.C-2 (Cont’d.)

TABLE NOTATIONS

A

B.

The LD 15 the sinallest concentration of radioactive material in a sample that will be detected with 95% probability

with 3% probability of Talsely concluding that a blank obscervation represents a “real” signal.

For a particular measurement system (which may include radiochemical separation):
LLD J.06 5,
E-V-222x107-Y - exp(- LA

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

S,, 15 the standard deviation of the background counting rute or of the counting rate of a blank sample as

appropriate (as counts per minute)

E 1s the counting etficiency (as counts per transformation)

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

2.22 x 10% is the number of transformations per minute per microcuric
Y 15 the fractional radiochemical vield (when applicable)

A is the radivactive decay constant for the particular radionuchide

At is the elapsed time between midpoint of sample collection and midpoint of counting time

it should be recognized that the LED is defined as an a prion (before the fact) limit representing the capability of a
measurement system and not as an a posterion (after the fact) limit for a particular measurement.

Analyses shall be performed m such a manner that the stated 1.LDs will be achieved under routine conditions.
Occasionally background fluctuations. unavoidably small sample sizes, the presence of interfering nuclides. or other
uncontrollable circumstances may render these LLDs unachievable. [n such cases, the contributing factors will be

identitied and recorded on the analysis sheet for the particular sample.

A batch release is the discharge of iquid wastes of a discrete volume from the tanks listed in this table. Prior to the
sampling. each batch shall be isolated and at least two tunk/sump volumes shall be recirculated or equivalent mixing
provided. It the steam generator bulk can not be recirculated prior to batch discharge, samples will be obtained by

representative compositing during discharge.

The LLD will be 5 x 107 uCi‘ml. The principal gamma emitters for which this 1LD applies are exclusively the
following radionuclides: Mn-54, Fe-39. Co-38, Co-60, 7n-65, Mo-99, Cs-134, Cs-137, and Ce-141. Ce-144 shall also
be measured, but with an LLD of 5 x 10 “uCt/mb This list does not mean that only these nuclides are to be detected
and reported. Other peaks which are measurable and dentifiable, together with the above nuclides, shall also be
identified and reported. Nuchides which are below the L1D for the analyses should not be reported as being present at
the LI1.D level. When unusual cireumstances result in a prioni LLDs higher than required. the reasons shall be
documented in the Al Radiouctive Effluent Report.

1.C-6
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TABLE 1.C-2 (Cont’d.)

TABLE NOTATIONS

F. For Batch Releases and Steam Generator Blowdown only. a composite sample is one in which the quantity of
liquid sampled s proportional to the quantity of liquid waste discharged and in which the method of sampling
cemployed results ina specimen which is representative of the liquids released.

G Priorto analysis, all samples taken for the composite shall be thoroughly mixed in order for the composite sample
to be representative of the eftfluents released.

I Daily grab samples shall be taken at least five days per week. For service water, daily grabs shall include cach
train that is in-service.

K. LLD applies exclusively to the following radionuchides: Kr-87, Kr-88, Xe-133. Xe-133m. Xe-135, and Xe-138.
This list does not mean that only these nuclides are to be detected and reported. Other peaks which are measurable
and identitiable, together with the above nuclides, shall also be identified and reported. Nuclides which are below
the ELD for the analyses should not be reported as being present at the LLD level. When unusual circumstances
resultin a prion LLDs higher than required, the reasons shall be documented in the Annval Radioactive Effluent
Repart.

CONDITIONAL ACTION REQUIREMENTS

D. For the Condensate Polishing Facility (CPF) —Wwaste Nneutralization —qump and steam generator bulk:-1F_these
anhvsasare-onby-requiredthe applicable batch gamma activity is not greater than § x 107 pCiyml, THEN these
analyses (gross alpha, Sr-89. Sr-90., IL 35) are not required.

E. For the Condensate Polishing Facility (CPF) - Wwaste Nneutralization Ssump: IF tritim—samphineand-analyses

#oepheredquired there 15 no detectable tritium in the steam generators, THEN tritium sampling and analvses are
not required.

Remaintnesomphneand-analysisis required-HIF the steam generator gross gamma activity (sampled and analyzed
three times per week per Tuble 4.7-2 of the Technical Specifications) does not exceeds 1 x 107 pCirml, THEN the
sampling and analvsis schedule for all principal gamima emitters, 1-131, Ce- 144, noble gases, gross alpha, Sr-89, Sr-

90 and Fe-55 are not required.

H. For the Steam Generator Blowdown and the Turbine Building Sump: tritium-samphne and-analysesis-only-required
HIF there is no detectable tritium in the steam generators, THEN tritium sampling and analvsis of the Turbine
Building Sump is not required.

Remainmzsamphag-and-apalysicis—required-when-1F the stcam gencerator gross gamma activity (sampled and
analyzed three times per week as per Tuble 4.7-2 of the Safeny Technical Specifications) does not exceeds 5 x 107
nCi‘'ml_THEN the sampling and analysis schedule for all principal gamma . 1-131. Ce-144, noble gases, vross
alpha; Sr-89, Sr-90 and Fe-55 are not required .-

J. For the Service Water:; these-analvses-are-onlyrequired-HIF -a weekly gamma analysis does not indicates a gamma

activity greater thun 3x107 nCi‘ml, THEN these analyses (gross alpha, Sr-89. Sr-90, Fe-55) are not required.

L. When-For the Turbine Building sSump: IF the release pathway is directed to vard drains. THEN the LLD tor 1-131
shall be 1.5 x 107 uCi‘mI and for gross alpha T x 10* uCi/ml.

M. IF the Turbine Building Sump is directed to radwaste treatment, THEN sampling is not required,

L.C-7
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Table L.C-3

MILLSTONE UNIT 3

Revision 18

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit
Minimum of Detection
Sampling Analysis Type of Activity (LLD)*
Liquid Release Type Frequency Frequency Analysis (nCi/ml)
A. Batch Release®
Principal Gamma .
. , o Sx 107
I. Condensate Emitters
Polishing Prior to Fach 1-131 I x 10
Facility - Waste Batch Ce-1.41 Sx10°
Neutralization Dissolved and Ix10°
. VX Prior to Fach I'ntrained Gases® X
Sump'=
Batch
2. Waste Test Tanks,
Fow Level Waste Monthly H-3 1x10°
Drain Tank, Compostte' © N T 1x 107
' Gross alpha'=
Boron Test Tanks
and Steam
Gienerator Bulk
PR * * < 8
Quarterhy Q-89 Sr-90P= Sx 10
Composite' Fesais 1x 10
B. Continuous
Release Principal Gamma _ .
N N ’ . Ceen ( Sx 107
Daily Grab Wecekly Emitters
Sample! Composite’ L3 e Ix10°
1. Steam Generator Ce-144 S5x10°
*
Blowdown'=
Monthly Grab Dissolved and % 10°
Sample Monthly Entrained Gases® X
2. Service Water Weekly Grab Monthly H-3 Ix 107
Effluent or Composite Composite"
F— X .
Gross alpha'='= bx o
3. Turbine Building
N ee ; N . * * 3\ -R
Sumpst'=2L Weckly Quarterly Sr89'=. Sr90'= S5x10
- e ~ kO * ] \
Composite Composite" fe-55' 1x10¢

There is a Conditional Action Requirement associated with this notation.

1.C-8
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TABLE 1.C-3 (Contd.)

TABLE NOTATIONS

INFORMATIONAL NOTES:

Al Phe 11D 15 the smallest concentration of radioactive material in o sample that will be detected with 959
probability with 3% probability of falsely concluding that a blank observation represents a “real™ signal.
Fora particular measurement system (which may include radiochemical separation)y:

1D 1.66 Sb
E-V-222x 10" Y exp (- 2 A

where:
LLD is the Tower limit of detection as defined above (as Ci per unit mass or volume)

Sy 1s the standard deviation of the background counting rate or of the counting rate of a blank sample
4s appropriate (as counts per minute)

F is the counting efficiency (as counts per transtormation)

Vis the sample size (m units of mass or volume)

2.22 x 10° is the number of transformations per minute per microcurie
Y is the fractional radiochemical yield (when applicable)

A is the radioactive decay constant for the particular radionuchde

At is the elapsed time between midpoint of sample collection and midpoint of counting time

It should be recognized that the T LD is defined as an a prion (before the fact) limit representing the
capability of a measurement system and not as an a posteriori (after the fact) limit for a particular
measurement.

Analyses shall be performed in such a manner that the stated 1.1.Ds will be achieved under routine
conditions. Occastonally background fluctuations. unavoidably small sample sives, the presence of
interfering nuclides, or other uncontroilable circumstances may render these LLLDs unachievable. In such
cases. the contributing factors will be identified and recorded on the anadvsis sheet for the particular
sample.

B. A batch release is the discharge of liguid wastes of a discrete volume from the tanks listed in this table.
Prior to the sampling, each batch shall be isolated and at least two tank/sump volumes shall be recirculated
or cquivilent mixing provided. If the steam generator bulk can not be recirculated prior to batch discharge,
samples will be obtained by representative compositing during discharge.

The LED will be 5 x 107 uCi‘fml. The principal gamma emitters for which this L1.D applies are
exclusively the following radionuclides: Mn-54, Fe-39, Co-38, Co-60, Zn-65. Mo-99, Cs-134, Cs-137, and
Ce-141. Ce-144 shall also be measured, but with an LLD of S x 10 “nCi‘m). This list does not mean that
only these nuclides are to be detected and reported. Other peaks which are measurable and identifiable,
together with the above nuclides, shall also be identificd and reported. Nuclides which are below the LLD
for the analyses should not be reported as being present at the 11D level. When unusual circumstances
resultin a priort L1.Ds higher than required, the reasons shatl be documented in the Annnal Radioactive
Effluent Report.

1.C-9
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TABLFE LC-3 (Cont’d.)

TABLE NOTATIONS

b For Batch Releases and Steam Generator Blowdown only. a composite sample is one in which the guantity of
hguid sampled is proportional to the quantity of liquid waste discharged and in which the method of sampling
cmployed results ina specimen which s representative of the liquids refeased.

G Prior o analysis, all samples taken for the composite shall be thoroughly mixed in order for the composite
sample to be representative ot the effluents released.

I Daily grab samples shall be taken at Teast five days per week. For service water, daily grabs shall include each
train that is in-service.

K. LLD applies exclusively to the following radionuclides: Kr-87, Kr-88, Xe-133. Xe-133m, Xe-135, and
Xe- 138, This hist does not mean that only these nuclides are to be detected and reported. Other peaks which are
measurable and identifrable, together with the above nuclides, shall also be identitfied and reported. Nuclides
which are below the LLD for the analyses should not be reported as being present at the [1LD level. When
unusual circumstances resubt in a priori E1LDs higher than required. the reasons shall be documented in the
Annual Radioactive Effluent Report.

CONDITTONAL ACTION REQUIREMENTS

D For the Condensate Polishing Facility (CPF) —Wwaste Nneutralization Ssump and steam pener: ttor bulk::_ these
atrthrsesare-onbyfedquiredtHIE the applicable batch gamma activity is not greater than 5 x 107 gCi‘ml, F]lF'V
these analvses (gross alpha, Sr-89. S1-90. Fe- 55) are not ruunrul

b Forthe Condensate Polishing Facility (CPF) —Wwaste Nncutralization Ssump: titivs samphing and-apalysesis
onby Fequired-HIF there is no detectable tritium in the steam eenerators, THEN tritium sampling and analvsis
is not required. o
Remaiping samphatoandanslysisisrequired-whenl F the steam generator gross gamma activity (sampled and
analyzed three times per week as per Tuble 4. 7-1 of the Sufeny Techmical Specifications) does not exceeds
I x 107 uCréml, THEN the sampting and analysis schedule for all principal gamma emitters, 1-131, Ce-144
noble cases, eross alpha, Sr-89, Sr-90 and FFe-55 are not uqumd -

H. For the Steam Generator Blowdown and the Turbine Building Sump: tritin-samphnsand-anabycesisondy
required-H1F there is no detectable tritium in the steam generawtors, THEN tritium sampling and analysis of the
Turbine Building Sump is not required.

£ S35 {eeﬁm&\\hen[l? the steam generator gross gamma activity (sampled and
analyzed Ihru times per week as per Tuble 4.7-1 of the Safen Technical Specitications) does not exceeds
3x 107 nCreml_THEN the sampling and analysis for all principal samma , 1-131, Ce-143, noble vases, vross
alpha, Sr-89. Sr-90 and Fe-55 are not required.

Steam Generator Blowdown samples are not required when blow down is being recovered.

J. Forthe-Service Water:; these-analysesareonbyrequiredHIF a weekly gamma analysis does not indicates a
gamma activity greater than 3 x 107 pCi‘ml_THEN these analyses (eross alpha, Sr-89,Sr-90, Fe-55) are not
required.

L. WhenlF the Turbine Building sump release is directed to vard driins, THEN the LLD for 1-131 shalj be
1.3 x 107 uC'mb and for gross alpha 1 x 10°F uCi/ml.

M. _IF the Turbine Building Sump is directed to radwaste treatment, THEN sampling is not required.

1.C-10
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LIQUID EFFLUENTS (Cont™d)

2. Liquid Radioactive Waste Treatment

a. Dose Criteria for Equipment Operability Applicable to AL Millstone Units

The following dose criteria shall be applied separately 1o cach Millstone unit.

b 1 the radioactivity concentration criteria for the Unit 3 steam generator blowdown is exceeded with
blowdown recovery not available to maintain releases to as low as E:,f.:::Z\v. achieviable; or. w
IF any of the other radioactive waste processing equipment listed in Section b are not routinely

perating
operaz, | o
THEN doses due to hiqud effluents from the applicable waste stream to unrestricted arcas shall be i

1EN I Ak
projected at Teast once per 31 days in accordance with the methodology and parameters in Section C.5 eof<

2. IF any of these dose projections exceeds 0.006 mrem to the total body or 0.02 mrem to any organ,
THEN best efforts shall be made to return the inoperable equipment to service, or to limit discharges via
the applicable waste stream.

oN]

3. IF anactual dose due to liquid effluents exceeds 0.06 mrem to the total body or 0.2 mrem to any organ,
AND the dose from the applicable waste stream exceeds 109 of one of these limits,
THEN prepare and submit to the Commission a Special Report within 30 davs as specitied in Section ¢.

b. Required Equipment for Fach Millstone Unit

Best efforts shall be made 1o return the applicable liquid radivactive waste treatment system equipment
specified below for each unit to service or to limit discharge via the applicable waste stream if the
projected doses exceed any of the dos

1. Millstone Unit No. |

specified above.

Waste Stream Processing Equipment
Waste collector Filtration
Waste demineralizer A or B )
Floor drains Filtration/ion exchanger o
OR
Waste collector equipment (filtration and demineralizer)
2. Millstone Unit 2
Waste Stream Processing Equipment
Clean hquid Deborating 10n exchanger (T11)
OR
Purification ion exchanger (T10A or THOR)
Primary demineralizer (122 A or B)
Scecondary demineralizer (123)
Aerated liquid Demineralizer (124)
OR
Equivalent demineralizer
3. Millstone Unit No. 3
Waste Stream Processing Equipment or Radioactivity Concentration
High level Demineralizer filter (LWS-FIT3) and Demineralizer (LWS-DEMIN2) _
R
Demineralizer (LWS-DEMINT) and Demineralizer filter (1. WS-FL.T1) _
Boron recovery Cesium ion exchanger (DEMIN A or B) _
Boron evaporator (EV-1)
Low level High level processing equipment
Steam generator blowdown Blowdown recovery when total camma activity exceeds 3E-7 uCiiml or
tritium activity exceeds 0.02 uCi’'ml.
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1.C.2 Liquid Radioactive Waste Treatment (Cont*d)

[j

C. Report Requirement For All Three Millstone Units

I required by Section a(3). prepare and submit to the Commission a Special Report within 30 davs with the

following content:

o Lxplanation of why liquid radwaste was being discharged without treatment, identitication of any

inoperable equipment or subsystems, and the reason for the inoperability,
e Action(s) taken to restore the inoperable equipment to OPERARBLE status, and
o Summary deseription of action(s) taken to prevent a recurrence.

Basis for Liquid Sampling, Analvsis and Radioactive Treatment System Use

Paragraph (a)(2) of Part 50.36a provides that licensee will submit an annual report to the

Commission which specifies the quantity ot each of the principal radionuclides released to
unrestricted areas in hiquid eftluents during the past 12 months of plant operation. [he indicated

liquid surverllance programs (as directed by Unit 1 Radiological Ettluent Control HL.D.1.1,

Survetllance Requirement 1 and Units 2 and 3 Technical Specification Surveillance Requirement

S04 1) provides the means to quantify and report on liquid discharges from all major and

potential significant release pathwavs. This information alse provides for the assessment of

effluent concentrations and environmental dose impacts for the purpose of demonstration
compliance with the eftluent limits of 10 CFR 20, and dose objectives of 10 CFR 50, Appendix [
The required detection capabilities for radioactive materials in liguid waste samples are tabulated in

terms of Lower Limits of Detection (1.1.Ds) and are selected such that the detection of radioactivity
in cittuent releases will occur at fevels below which effluent concentration limits and oft-site dose

objectives would be exceeded. ng LLDew aw ,LZ(&{:/—_‘
ﬁ'z A (AP frr Co- (9 £l bts C/WXI&Z‘/

he indicated liquid radwaste treatment equipment for each Unit have been determined to

capable to minimize radivactive hyquid ¢ffluents such that the dose objectives of Appendix | can be

met for expected routine (and anticipated operational occurrence) efiluent releases. This
cquipment 1s mamtained and routinely operated to treat appropriate liquid waste streams without

reeards to projected environmental doses.

If not already in use, the requirement that the appropriate portions of the liquid radioactive waste

treatment system for cach Unit be returned to service when the specitied eftluent doses are

exceeded provides assurance that the release of radioactive materials in liquid effluents will be kept

"as low as is reasonably achievable.” This condition of equipment usave unplements the
requirements of 10 CEFR 50.36a, General Design Criterion 60 of Appendix A to 10 CFR 50 and the
design objective given in Section H.D of Appendix I'to 10 CEFR Part 30. The specitied dose Iimits
governing the required use of appropriate portions of the liquid radwaste treatment system were

selected as a suitable fraction of the dose design objectives set forth in Section [LA of Appendix 1,

10 CFR 50 for liquid effluents. Mx},{v%? ﬁ%ta{{@l‘/(M) Ln NV - (30}
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FIGURE RESERVED

FIGURE L.C-1
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LD.  GASEOUS EFFLUENTS

1. Gaseous Effluent Sampling and Analvsis Program

Radioactive gascous wastes shall be sampled and analyzed in accordance with the program

specified in Table 1.D-1 for Millstone Uit No. 1, Table 1.D-2 for Millstone Unit No. 2. and

Table 1.D-3 forﬁLil_lﬁloﬂc Unit No. 3. The results of the radioactive analyses shall be input to ll/‘ §/¢‘t
e methodology of the-GBENM 10 assure that ofTsite dose rates are maintained within the ’ CAL-

imits of Rudiological Effluent Control 11D 2 1 tor Millstone Unit No. 1 and within

Technical Specification 31121 for Millstone Unit Nos. 2 and 3.

I.D-1
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Table l.l?; l

MILLSTONE UNIT 1

Reviston 18

RADIOACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS PROGRAM

Minimum Analysis

L.ower Limit
of Detection

Activity

Gaseous Release Sampling Frequency Type of Activity (LLD)*
Type Frequency Analysis (nCi/cc)
A. Steam Jet Air Monthly -
Ejector Gaseous Grab | Monthly Principal Gamma Fmitters® 1x 107
Disch: . *
1scharge Sample' =
B.  Main Stack Monthly - Principal Gamma Emitters® I x 10"
Gaseous Monthly
Grab Sample H-3 1x10°
Continuous” Weekly Charcoal I-131 1x 10"
: * 133 X 10
Sample'= ” Pt
Principal Particulate
Continuous Weekly Particulate Gamma Fmitters® - I x JoM
. . X
q el (1-131, (thers with halt
Sample'™= :
lives greater than 8 Days)
Continuous” Monthly Composite | Gross alpha ix 10
Particutate Sampie
Continuous” Quarterly Sr-89, Sr-90 1x 10"
Compostte
Particulate Sample
Continuous" Noble Gas Monitor | Noble Gases - Gross Ix10°

T'here is a Conditional Action Requirement associated with this notation.

1.D-2
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TABLE LD-1 (Cont'd.)

TABLE NOTATIONS

INFORMATIONAL NOTES

A

0.

I'he Tower limit of detection (LEDY is defined in Tuble Notations, ltem a. of Tables -1, -2 or (-3,

For gaseous samples, the LED will be 1 x 107 pCifee and for particulate samples. the LLD will be

[ x 10" pCiree. The principal gamma emitters for which these LLDs apply are exclusively the
tollowing radionuchides: Kr-87. Kr-88, Xe-133, Xe-133m. Xe-135, and Xe-138 for gascous emission
and Mn-54, Fe-39. Co-58. Co-060. Zn-65, Mo-99, 1-131, Cs-13.1, Cs-137, Ce- 141, and

Ce-114 for particulate emissions. The list does not mean that only these nuclides are to be detected and
reported. Other peaks which are measurable and identitiable, together with the above nuclides, shail
also be 1dentified and reported. Nuclides which are below the LLD for the analvses should not be
reported as being present at the LLD level for that nuchde. When unusual circumstances result in a
priori LEDs higher than required, the reasons shall be documented in the drmnad Radioactive Efflucit
/\)L'[’(/I'f,

The ratio of the sample flow rate to the sampled stream flow rate shall be known,

Analyses for I-133 will not be performed on each charcoal sample. Instead, at least once per month., the
ratio of I-133 to 131 will be determined from a charcoal sample changed after 24 hours of sampling.
This ratio, along with the routine I- 131 activity determination will be used to determine the release rate
of I-133

CONDITIONAL ACTION REQUIREMENTS:

Samphneand amdysischalbalso-be performed-within 2--hours followine LF there s an increaseqas
wmdieated-byof the steam jet air ejector oft-gas monitor; of greater than 30%%, atter factoring out
increases due to changes in THERMAL POWER level, THEN sampling and analvsis shall also be
performed within 24 hours.

Samples shall be changed at least once per seven days and analyses shall be completed within 38 hours
after changing.

——subsequentlF reactor coolant I-13 1 samples show an increase of greater than a factor of S after

factoring out increases due to changes in thermal power level, THEN special sampling and analvsis of

iodine and particulate filters shall also be performed. These filters shall be changed following such a
five-fold increase in coolant activity and every 24 hours thereafter untit the reactor coolant 1-131 levels

are less than a factor of 5 greater than the original coolant levels or until seven days have passed,
whichever is shorter. Sample analyses shall be completed within 48 hours of changing. The L1.Ds may
be increased by a tactor of 10 for these samples.

1.D-3
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Table 1.D-2
MILLSTONE UNIT 2

RADIOACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit

Gaseous Release Type Sampling Minimum Analysis Type of Activity of Detection
Frequency Frequency Analysis (LLD)*
(LCice)

A. Batch Release

I, Waste Gas Prior to Each Principal Gamma Iy 10
Storage Tank" [ank Each Tank Emitters”
2. Containment Discharge Discharge H-3 Ix10°
Purge
B. Continuous Principal Gamma 1x 107
Release Monthly - Emitters®

*
) Monthly‘=
Gaseous i

> * | 3

Grab Sample'= H-30= 1 x 10
Continuous!” Weekly Charcoul I-131 Ix 10"
* 33! -1

- A . )

Sample’= [-133 I x I

Principal Particulate

Weekly Particulate Gamma Emitters” - 1 x 10
Continuous” . 2 (1-131, others with halt
Sample’= .
lives greater than 8
days)
. Vem . R : .
Continuous” Monthly Composite Gross alpha Ix 10"
Particulate Sample
Continuous” Quarterly Composite Sr-89. 5r-90 I x 10"
Particulate Sample
Continuous” Noble Gas Monitor Noble Gases - Gross Ix10°
Activity
2. Containment Principal Gamma 1x 107
Jenting , . e Smitterst
Venting Weekly Grab, if Weekly Emitters
* H-3 1x10°

venting'=

There is a Conditional Action Requirement associated with this notation.
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TABLE l.[)-z (Cont’d.)

TABLE NOTATIONS

lle()RI\jf_\'l‘!()NAL NOTES:

A

B.

H.

The fower it of detection (LLD)Y is defined in Table Notations, Hem a. of Tables C-1, C22 or C-3.

For gascous samples. the LED will be 1 x 10 * pCi‘ee and for particulate samples, the LLD will be
Fx 10" pCiee. The principal gamma emitters for which these LLDs apply are exclusively the
following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and XE-138 for gascous
emission and Mn-53, Fe-59, Co-58. Co-60. Zn-65, Mo-99 [-131, Cs-134. Cs-137. Ce-141. and
Ce-144 for particulate emissions. The list does not mean that only these nuclides are to be detected
and reported. Other peaks which are measurable and identifiable, together with the above nuclides,
shall also be identified and reported. Nuclides which are below the LED for the analyses should not
be reported as being present at the LLD level for that nuclide. When unusual circumstances result in
a priont LLDs higher than required. the reasons shall be documented in the Annnal Radioactive
Efflucnt Report.

The ratio of the sample flow rate to the sampled stream flow rate shall be known.

Analyses for I-133 will not be performed on cach charcoal sample. Instead. at least once per month,
the ratio of 1-133 to [-131 will be determined from a charcoal sample changed after 24 hours of
sampling. This ratio, along with the routine 1-131 activity determination will be used to determine

the release rate ot 1-133.

Waste Gas Storage Tanks are normally released on a batch basis. However. for the purpose of tank
maintenance, mspection, or reduction of oxygen concentration, a waste gas tank may be
continuously purged with nitrogen provided the following conditions are met:

(n I'he previous batch of radioactive waste gas has been discharged to a final tank pressure of
less than 3 PSIG.

2) No radioactive gases have been added to the tank since the previous discharge.
(3) Valve lincups are verified to ensure that no radieactive waste gases will be added to the tank.
(1) After pressurizing the tank with nitrogen, a sample of the gas in the tank will be taken and

analyzed for any residual gamma emitters and tritium prior to initiation of the nitrogen purge.
Ihe measured activity will be used to caleulate the amount of activity released during the

purge.

1.D-5
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TABLE LD-2 (Cont'd.)

TABLE NOTATIONS

CONDITIONAL ACTI( IN REQUIREMENTS:

C. Samphagandanabsis chalbalso beperformedowithin 2 hours foHowinal F there is an unexplained
merease—s-dicated-byof the Unit 2 stack noble gas monitors of greater than S0%, after factoring
out increases due to changes in THERMAL POWER levels. containment purges. or other

explainable increases, THEN sampling and analvsis shall alse be performed within 2:4 hours,

F. Samples shall be changed at least once per seven days and analyses shall be completed within 48
hours after changing.

Speckthsamphingand-anabysis-ofodineand-particnlate- fiters shall-also-be performed whenever-
———suhsequent]F reactor coolant Dose Equivaltent 1-131 samples, which are taken two to six hours

following a THERMAL POWER change exceeding 5% of RATED THERMAIL POWER in one

hour. show an increase of greater than a factor of 5, THEN special sampling and analysis of iodine

and particulate filters shall also be performed. These filters shall be changed tollowing such a

five-fold increase in coolant activity and every 24 hours thereafter until the reactor coolant Dose
Equivalent I-131 Jevels are Tess than a factor of 5 greater than the original coolant levels or until
seven days have passed, whichever is shorter. Sample analyses shall be completed within <18 hours
of changing. The L Ds may be increased by a factor of 10 for these samples.

G. Grabsamplesfor trtwmchal-be taken-weekbwhenever I F the refucling cavity is flooded and there
is fuel in the cavity, THEN grab samples for tritium shall be taken weekly. The grab sample shall
be taken from the stack (Units T and 2) where the contamment ventilation is being discharged at the
time of sampling.

I HIF the contuinment air radioactivity increases or decreases by a factor of two compared to the
radioactivity at the time of the weekly air sample based on a trend of Radiation Monitors RM8123
and RM8262 eas channels. THEN a new containment air sample shall be taken.

1.D-6
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Table 1.D-3

MILLSTONE UNIT 3

RADIOACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit

Guaseous Release Type Sampling Minimum Analysis Type of Activity of Detection
Frequency Frequency Analysis (LLD)*
(nCifce)
A. Batch Release Principal Gamma 1 x 107
1. Containment Prior to Each Emitters®
Drawdown Purge Each Purge or
2. Contaimment or Drawdown” [ Drawdown H-3 1x10°
Purge

B. Continuous Monthly - ol Principal Gamma 1 x 107
. - Monthly'= ) "
Release Gaseous Emitters
* - -0
. S x 10
Grab'= 1-30= I x
. Unit3 Continnous” Weekly Charcoal 1-131 1x 10"
Ventilation . P [-133! Px10™
Sample'=
Vent

Principal Particulate
Continuous” Weekly Particulate Gamma Emitters® - 1x 10"

. P (1-131. others with half
L Sample’= .
2. Engineered lives greater than 8
Safeguards days)
Building
Continuous” Monthly Compostite Gross alpha Fx 10"

Particulate Sample

3. Contamment
Vacuum Continuous” Quarterly Composite Sr-89. Sr-90 1x10"
System and Particulate Sample
Gaseous

*
Radwaste!=

Continuous” Noble Gas Monitor Noble Gases - Gross I x 10°
Activity

there is a Conditional Action Requirement associated with this notation.
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TABLE L.D-3 (Cont'd.)

TABLE NOTATIONS

INFORMATIONAL NOTES:

Ao The lower limit of detection (1LLDY is defined in Tuble Notations, lem a. of Tables C-1. C-2. or (-3,

B, For gascous samples. the LLD will be 1 x 107 pCi‘ce and for particulate samples. the LD will be
Fx 10" nCrce. The principal gamma emitters for which these 11Ds apply are exclusively the
following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m. Xe-1335 and XE-138 for gascous emission
and Mn-54. Fe-59, Co-58, Co-60, Zn-65, Mo-99_ 1131, Cs-134, Cs-137. Ce-141, and Ce-144 for
particulate emissions. The list does not mean that only these nuclides are to be detected and reported.
Other peaks which are measurable and identifiable. together with the above nuclides, shall also be
identified and reported. Nuclides which are below the LEID for the analyses should not be reported as
being present at the LLD level tor that nuclide. When unusual circumstances result in a priori 1.1Ds
higher than required, the reasons shall be documented in the Awnual Rudioactive Effluent Report.

D The ratio of the sumple flow rate to the sampled stream flow rate shall be known.

- .

B Analyses for 1-133 will not be performed on each charcoal sample. Instead. at Jeast once per month, the
ratio of I-133 to 1131 will be determined from a charcoal sample changed after 24 hours of sampling.
This ratio, along with the routine [-131 activity determination will be used to determine the release rate

of [-133.

H. o Subsequent to medical emergencices, for initial determination of isotopic content of the contaimment air,
a Health Physics sample may be used in place of the normal chemistry sample.

CONDITIONAL ACTION REQUIREMENTS

C. Appropristesamphngand-anabvsisshall alse-be-performed-within 24 hourstoHowinaIF there is an
unexplained increaseras-ndieated-byot the Unit 3 ventilation vent noble gas monitor or gaseous
radivactive waste monitors of greater than S0%. after factoring out increases due to changes in
THERMAL POWER levels, containment purges. or other explainable increases, THEN appropriate
sampling and analysis shall also be performed within 24 hours. (Only applicable to gascous radioactive

waste monitor when gaseous dose exeeeds 20% of limit - see Footnote 1)

. Samples shall be changed at least once per seven days and analyses shall be completed within 48 hours
after chunging.
spectadsi
reactor coolant Dose Equivalent I-131 samples (which are taken two to six hours following a
THERMAL POWER change exceeding 15% of RATED THERMAL POWER in one hour per
luble 4 44 of the Sufety Technical Specifications) show an increase of greater than a factor of S, '
THEN special sampling and analvsis of iodine and particulate filters shall also be performed. These
filters shall be changed following such a five-fold increase in coolant activity and every 24 hours
thereafter untit the reactor coolant Dose Equivalent 1-131 levels are less than a factor of 5 greater than
the vriginal coolant fevels or until seven days have passed. whichever is shorter. Sample analyses shall
be completed within 48 hours of changing the filters. The 11Ds may be increased by a factor of 10 for ]

o and-anittysisof fodine and partieulute fier hall abso be performed wheneveel F l

these samples.

G Grabswmplesfortrithimshidb-be tukenweeklyfrom-the ventilation-ventwhenever | F the refucling

cavity is flooded and there is fuel in the cavity, THEN grab samples for tritium shall be taken weekly

from the ventilation vent.

I Onberequired+ELE Unit 1 or 3 gascous doses do not exceed 20°, of their limits, THEN sampling and
anilvsis of containment vacuum system and gaseous radwaste are not required.

.D-8
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1.D GASEOUS FFFLUE

TS (Cont™d)

2. Gaseous Radioactive Waste Treatment

a. Dose Criteria for Equipment Operability Applicable to All Millstone Units

The following dose eniteria shall be applied separately to cach Millstone unit.

I 1K any of the radioactive waste processing cqupment listed in Seetion b are not romtinely operating,
THEN doses due to gascous effluents from the untreated waste stream to unrestricted arcas shall be
projected at feast once per 31 days in accordance with the methodology and parameters in Section
L1324 of the REMODCM. For cach waste stream. only those doses specitied in Section 11D 4 of
the REMODCM need to be determined for compliance with this section.

2. IF any of these dose projections exceed 0.02 mrad for gamma radiation, 0,04 mrad for beta
radiation or 0.03 mrem to any organ due to gascous effluents,

THEN best efforts shall be made to return the inoperable equipment to service.

‘ed

IF actual doses exceed 0.2 mrad for gamma radiation. 0.4 mrad for beta radiation or 0.3 mrem to
any organ

AND the dose from a waste stream with equipment not continuously operating exceed 10% any of
these limits,

THEN prepare and submit to the Commission a report as specitied in Section [.D.2 ¢

b. Required Equipment for Each Millstone Unit

Best efforts shall be made to return the gaseous radioactive waste treatment system equipment specified
below for cach unit to service if the projected doses exceed any of doses specitied above. For the Umit
2 gas decay tanks, the tanks shall be operated to allow cnongh decay time of radioactive gases to ensure

that the dose hmits are not exceeded.
I Millstone Unit No. ]
Waste Stream ] Processing Fquipment
Radwaste Vent FExhaust [ Radwaste ventilation HEPA filters
2. Millstone Unit No. 2
Waste Stream l Processing Equipment

Gaseous Radwaste Treatment System | Five (5) gas decay tanks

One waste gas compressor

Ventilation Exhaust Auxtliary building ventilation HEPA filter (1,26 or 1.27)

Treatment System Containment purge HEPA filter (1.25)
Contamment vent HEPA charcoal filter (129 A or B)

~

3. Millstone Unit No. 3

Waste Stream l Processing Equipment

Gaseous Radwaste Treatment System | Charcoal bed adsorbers
One HEPA filter

Building Ventilation Fuel building ventilation filter

¢. Report Requirement For All Three Millstone Units

W required by Section 1LD.2 a3, prepare and submit to the Commission a Special Report within 30 days
with the following content:
e Explanation of why gascous radwaste was being discharged without treatment. identification of any
inoperable equipment or subsystems. and the reason for the inoperability
e Action(s) taken to restore the inoperable equipment to OPERABLE status, and
e Summary deseription of action(s) taken to prevent a recurrence.

1.D-9
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LD GASEOUS EFFLUENTS (Cont’d)

3. Basis for Gaseous Sampling, Analvsis, and Radioactive Treatment Svstem Use

Paragraph (a)2) of Part 30.36a provides that licensee will submit an annual report to the

Commission which specities the quantity of each of the principal radionuchides released to

unrestricted arcas in gascous effluents during the past 12 months of plant operation. The mdicated
gascous surveillance programs (as directed by Unit 1 Radiological Ettfluent Control 111.1D.2}
Surveillance Requirement 3; and Units 2 and 3 Technical Specification Surveillance Requirement

4.41.2.1.3) provides the means to quantify and report on radioactive materials released (o the

atmosphere from all major and potential sieniticant release pathwavs. This information also

provides for the assessment of effluent dose rates and environmental dose impacts for the purpose of
demonstration_ comphiance with the effluent limits of 10 CFR 20, and dose objectives of 10 CFR 50,
Appendix I The required detection capabilities for radioactive materials in gascous waste samples
are tabulated in terms of lower limits of detection (1LLDs) and are selected such that the detection of
radioactivity in releases will occur at levels below which effluent offsite dose objectives would be
exceeded. The indicated liquid radwaste treatment cquipment for cach Unit have been determined to
be capable to minimize radioactive liquid effluents such that the dose objectives of Appendix | can

be met for expected routine (and anticipated operational occurrence) effluent releases. This
equipment ts maintained and routinely operated to treat appropriate liquid waste streams without

regards to projected environmental doses,

If not already in use, the requirement that the appropriate portions of the liquid radioactive waste
treatment system for cach Unit be returned to service when the specified cffluent doses are exceeded
provides assurance that the release of radioactive materials in Hquid effiuents will be Kept “as low as
is reasonably achicvable.” This condition of equipiment usage implements the requirements of 10
CEFR 50.36a, General Design Criterion 60 of Appendix A to 10 CER 30, and the design objective
given in Section [1.1D of Appendix I to 10 CFR Part 50, The specitied dose Limits governing the
required use of appropriate portions of the liquid radwaste treatment svstem were selected as a
suitable fraction of the dose design objectives set forth in Section 11.A of Appendix I 10 CFR 50 for

liquid effluents.

1.D-10




REMM Revision 18

FIGURE RESERVED

FIGURE I.D-1
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RADIOLOGICAL ENVIRONMENTAL MONITORING

Sampling and Analvsis

I'he radiological sampling and analyses provide measurements of radiation and of radicactive
materials in those exposure pathways and for those radionuclides which lead to the highest potential
radiation exposures of individuals resulting from plunt operation. This monitoring program thereby
supplements the radiological effluent monttoring program by verifving 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 environmental exposure pathwavs. Program
changes may be made based on operational experience

The sampling and analyses shall be conducted as specitied in Tabfe £ £2-1 for the locations shown
Table I.LE-2. Deviations are permitted from the required sampling schedule if specimens are
unobtainable due to hazardous conditions, seasonal unavailability, malfunction of automatic
sampling cquipment or other fegitimate reasons. I specimens are unobtainable due to sampling
equipment malfuncuon, every etfort shall be made to complete corrective action prior to the end of
the next sampling period.

All deviations from the sampling schedule shall be docomented i the Annval Radielosical
Environmental Operating Report pursuant to Secticor 1471 [tis recognized that, at times, it may not
be possible or practicable to contimie to obtain samples of the media of choice (excluding milk) at
the most desired location or time. In these instances suitable alternative media and locations may be
chosen for the particular pathways in questions and appropriate substitutions made within 30 days in
the radiological environmental monitoring program.

[f milk samples are temporarily unavailable from any one or more of the milk sample locations
required by Table LE-2.a grass sumple shall be substituted during the growing scason (Apr. - Dec))
and analyzed for gamma isotopes until itk s agaim avarlable. Upon notification that malk samples
will be unavatlable for a prolonged period (-9 months) tfrom any one or more of the mitk sample
locations required by Table LE-2. a suttable replacement milk location shall be evaluated and
appropriate changes made in the radiological environmental monitoring program. Reasonable
attempts shall be made to sample the replacement muk location prior to the end of the next sampling
period. Any of the above occurrences shall be documented in the Annual Radiological
Environmental Operating Report which is submitted to the U0 S Nuclear Regulatory Commission
prior to May 1 of cach year.

Changes to sampling locations shall be identitied in a revised Table [E-2 and. as necessary, Figure(s)
LE-1 through 1LE-3

[t the level of radicactivity in an environmental sampling medium at one or more of the locations
specified in Tahle 1 E-2 exceeds the report levels of Tabfe T -3 when averaged over any calendar
quarter, prepare and submit to the Commission within 30 days from the end of the atfected calendar
quarter. a Special Report which includes an evaluation of any release conditions, environmental
factors or other aspects which caused the limits of 7ubfe [ E-3 to be exceeded. When more than one
of the radionuchides in 7auble 1 E-3 are detected in the sampling medium, this report shall be
submitted if:

concentration (1) concentration (2)

reporting level (1) reporting level (2)

210
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RADIOLOGICAL ENVIRONMENTAL MONITORING (Cont*d)

When radionuchides other than those in Tuble 1.£-3 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 year limit of the Radiological Efflucent Controls (Scetion 1) D11, 1.2.2. or
023 for Millstone Umit No. 1 or Technical Specifications 317 1.2 31122 0r 317123 for
Millstone Unit Nos. 2 and 3. This report is not required if the measured kevel of radioactivity was
not the result of plant effluents. however, in such an event, the condition shall be reported and de-
seribed in the Annual Radiological Environmental Operating Report

The detection capabilities required by Table [ E-4 are state-of-the-art tor routine environmental
measurements in industrial Taboratories. It should be recognized that the F1I is defined as an

a priori (before the fact) limit representing the capability of a measurement system and not as an
a posteriori (after the fact) limit for a particular measurement. All analyses shall be performed in
such a manner that the stated LLDs will be achieved under routine conditions. Occeasionally
background fluctuations. unavoidably small sample sizes, the presence of interfering nuclides, or
other uncontrollable circumstances may render these L1LDs unachievable. In such cases. the
contributing factors will be identified and described in the Annual Radiological Fivironmental
Opcerating Report

lLE-2
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TABLE LE-1
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ALESTONE RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway Number of Sampling and Collection Type and Frequeney of Analysis
and/or Sample Locations Frequency
la. Gamma Dose - 17 Monthly Gamma Dosce - Monthly
Environmental 11D
Ib. Gamma Dose - 18 Quarterly™ N/A™
Accident TED
2. Airborne Particulate 8 Continuous sampler - weekly Grross Beta - Weekly
filter change Gamma Spectrum - Quarterly on
compesite (by Tocation), and on
individual sample 1f gross beta is
greater than 10 times the mean of the
weekly control station’s gross beta
results
3. Airborne lodine 8 Continuous sampler - weekly [-131 - Weekly
canister change
4. Vegetation 5 One sample near middle and Gamma Isotopic on cach sample
one near end of growing
season
5. Milk 3 Monthly Gamma Isotopic and I-131 on cach
sample: Sr-89 and Sr-90 on Quarterly
Compuosite
Sa. Pasture Grass 4 Sample as necessary to Gamma [sotopic and 131
substitute for unavailable milk
6. Seca Water 2 Continuous sampler with a Gamma Isotopic and Tritium on cach
quarterly collection at sample.
indicator location.
Quarterly at control location -
Composite of 6 weekly grab
samples
7. Bottom Sediment 5 Semiannual Gamma Isotopic on cach sample
8. Fin Fish-Flounder 2 Quarterly Gamma Isotopic on cach sample
and one other type of
edible fin fish
(edible portion)
9. Mussels 2 Quarterly Gamma Isotopic on each sample
(edible portion)
10. Oysters 4 Quarterly Gamma Isotopic on cach sample
(edible portion)
11, Clams 2 Quarterly Gamma Isotopic on cach sample
(edible portion)
12, Lobsters 2 Quarterly Gamma Isotopic on cach sample
(edible portion)
(1) Accident monitoring, TLDs to be dedosed at least quarterly,

LE-3
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ENVIRONMENTAL MONITORING PROGRAM

Sampling Locations

The following hists the environmental sampling locations and the types of samples obtained at cach Tocation. Sampling

locations are also shown on Figures LE-1, LE-2 and LLE-3:

Location
Direction &
Number* Name Distance from Sample Types
Release Point**
1-1 On-Site - Old Millstone Road 0.6 Mi, NNW I'L.D. Air Particulate. Todine, Vegetation
2-] On-Site - Weather Shack 0.3 Mi, S TLD. A Particulate, Todine
3-1 On-Site - Bird Sanctuary 0.3 Mi, NE FLLD. A Particulate. Todine
-1 (mn-Site - Albacore Drive 1.0 Mi, N TLD. A Particulate. lodine
5-1 MP3 Discharge 0.1 Mi, SSE TL.D
6-1 Quarry Discharge 0.3 Mi, SSE 1D
7-1 Environmental Lab Dock 0.3 Mi, SE TI.D
8-1 Envirenmental Lab 0.3 Mi, SE I'LD
9-1 Bay Point Beach 0.4 Mi, W TLD
10-1 Pleasure Beach 1.2 Mi b TLD. Ar Particulate, lodine
11-1 New Lendon Country Club 1.6 Mi, ENE T1.D. Air Particulate. lodine
12-C Fisher's Island, NY 87 Mi. ESE 11D
13-C Mystic, CT 11.5 Mi, ENE I'.p
14-C Ledvard, CF 12.0 Mi, NE TID
15-C Norwich, O] 14.0 Mi, N TLD. Air Particulate. lodine
16-C Old Lyme. CT 8.8 Mi, W 11D ‘
17 Site Boundary 0.5 Mi, NE Vegetation
18-1 Pleasure Beach 1.2 M1 B Vepetation B
21 Goat Location No. | 20MiLN | Mk
22-1 Goat Location No. 2 5.2 M1, NNL SN
23 Location-numbernot i vse
24-C Goat Location No. 43 29 Mi, NNW Milk o
251 Fruits & Vegetables Within 10 Miles Vegetation
26-C Fruits &"chcmblcs Beyond 10 Miles ”K";gclaliun
27-1 Niantic 1.7 Mi, WNW T1.D, Air Particulate, todine
28-1 Two Tree Island 0.8 Mi, SSE Mussels
29-1 West Jordan Cove 0.4 Mi.NNE | Clams
RUSS Grolden Spur A MENNW -
31-1 Nrantic Shoals 1.8 Mi. NW Bottom Sediment. Oysters
1.5 Mi, NNW Mussels
32-1 Vic‘i;iity of Discharge Bottom Sediment, Ovsters, Lobster, Fish,
Seawater
33-1 Scaside Point 1.8 Mi, ESE Bottom Sediment
341 Thames River Yacht Club 4.0 Mi, ENE Bottom Sediment
35-1 Niantic Bay 0.3 Mi, WNW Lobster, Fish
36-1 Black Point 3.0 Mi, WSW Oy sters
37-C Giant’s Neck 3.5 Mi, WSW Bottom Sediment. Oy sters, Scawater
38-1 Waterford Shelltish Bed No. | 1.0 Mi, NW Clams

* I Indicator; €

Control.

** - The release points are the MPY stack for terrestrial locations and the end of the quarry for aquatic location.

I.E-4




Revision 18

RIIMM

N

o |
(\’/} 3
AN GAYS |

—_— N )
PN arnmas arw st OO
- S¢

ST

;‘—‘ :

| \ \'1 Wyﬂﬁ 7
R = }V/M?’ LSFT

1 1_

i | > | /{/XQ ( vy
: | . y T \ ’ \ -
= /’;'/_‘\;““ - SJ"\/ N I \ /// ,7/\./w o \' , f / \\ - \é

N
N
\
=N
N

Lt
s
\ CU

1LE-5

INNER AIR PARTICULATE AND VEGETATION MONITORING STATIONS



Revision 18

RI-MM

SN S

o NVTST

/’kj SHETHS Y

SR c2/

armos Qmwog, GNO A N \\\ \
nﬁ \ “\

; \

(L GHAT T70 ‘ 1

b o L posea s |
: , : g a0 |

|

(o0
)
)
—
o
—
o8

OUTER TERRESTRIAL MONITORING STATIONS

| E-6



Revision 18

REMM

@\\,\(Nﬂ\

_,,/ \ .
| fv)m\r%\\,m.\ru\ annas aNws: oNO N /

!

Ce w 02 ¢

W

/
/ \
Goy \
,/
\/
-
// D . W/ e

AT LSET |

]

—

-
-
—
-

FIGURE LE-3

AQUATIC SAMPLING STATIONS

1 E-7



REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS
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TABLE LE-3

IN ENVIRONMENTAL SAMPLES

Revision 18

Airborne
Particulate Fish Sheltfish' Vegetables
Water or Gases (pCvg, (pCi/g. Milk (pCi/g,
Analysis (pCin (pCi/m*) wet) wet) (pCi/h wet)
H-3 20,000
Mn-54 1.000 30 140
Ie-59 400 10 60
Co-58 1,000 30 130
Co-60 300 10 30
/n-63 300 20 $0
/1-95 400
Nb-95 400
Ag-110m 8 30
1-131 20 0.9 0.2 I 3 0.1
Cs-134 30 10 1 h) 60 I
Cs-137 S0 20 2 8 70 2
Ba-140 200 300
1.a-140 200 200
(a) 20.000 pCr1 tor drinking water samples. (This is 10 CFR Part 141 value) For non-drinking water
pathways (i.e., scawater). a value of 30,000 pCiil may be used.
(b) Reporting level for [-131 applies to non-drinking water pathwavs (e, scawater). 1f drinking water
pathways are sampled. a value of 2 pCi/lis used.
(c) For on-site samples, these values can be multiplicd by 3 to account for the near field dilution factor.

L.E-8
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TABLE LE-4 (Cont'd)
TABLE NOTATIONS

AN The LD is the smallest concentration of radioactive material in a sample that will be detected with 950
probability with 3% probability of falsely concluding that a blank observation represents a “real” signal.

Fora particular measurement sy stem (which may include radiochemical separation)y:
LLD 4.66 S,
-V 222.Y-exp (- LAY

where:
LED is the lower imit of detection as defined above (as pCi per unit mass or volume)

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

I is the counting efficiency (as counts per transformation)

Vs the sample size (in units of mass or volume)

2.22 is the number of transfornmations per minute per picocuric
Y is the fractional radiochemical yield (when applicable)

A s the radivactive decay constant for the particular radionuclide

At s the elapsed time between midpoint of sample collection (or end of the sample collection
periody and time of counting.

It should be recognized that the 111 is defined as an a prion {(before the tact) limit representing the
capability of a measurement system and not as an a posteriori (after the tact) hmit for a particular
measurement.

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
interfering nuclides. or other uncontrollable circumstances may render these LLDs unachievable. In such
cases, the contributing factors will be identified in the Annual Radiological Environmental Operating

Report.
b. LLD for leafy vegetables.
c. From end of sample period.
d. It no drinking water pathway exists (i.e.. seawater), a value of 3.000 pCil may be used.

LE-10
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LLE. RADIOLOGICAL ENVIRONMENTAL MONITORING (Cont*d)

2. Land Use Census

Fhe tandiuse census ensures that changes in the use of unrestricted arcas are identificd and that
modifications to the monitoring program are made if required by the results of this census. This
census satisties the requivements of Secrion IV 5.3 of Appendix 110 10 CFR Part 50 The land use
census shall be maintained and shall identify the location of the nearest resident, nearest earden* . and
milk animals in cach ot the 16 meteorological sectors within a distance of five miles.

The validity of the land use census shall be verified within the last half of every year by either a door-
to-door survey . aerial survey. consulting local agriculture authorities. or any combination of these
methods

With a land use census identifving a location(s) which vields a calculated dose or dose commitment
greater than the doses currently being caleulated in the off-site dose models, make the appropriate
changes in the sample Tocations used.

With a land use census identifving a location(s) which has a higher D/Q than a current indicator
location the following shall apply:

(1) I the D/Q1s at Teast 20% greater than the previously highest D/Q, replace one of the present
sample locations with the new one within 30 days it milk is available.

(2) I the DYQ is not 20 ereater than the previously highest D/Q. consider direction, distance.
availability of milk. and DO in deciding whether to replace one of the existing sample locations.
It applicable. replacement s be within 30 duays. It no replacement is made. sufficient
Justification &#wk‘i(bc given in the annual report.

! 3/;1'/4,,,-.
Cre

Sample Tocation changes shall be noted in the Al Radiological Favironmental Operating Report

*Broad Teaf vegetation (a composite of at least 3 different kinds of vegetation) may be sampled at the
site boundary in cach of 2 different direction sectors with hteh DAOQs in licu of a garden census.

lE-11
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RADIOLOGICAL ENVIRONMENTAL MONITORING (Cont™d)

3.

Interlaboratory Comparison Program

The Interlaboratory Compartson 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 reasenably valid.

Analyses shall be performed on radioactive materials supplied as part of an Interlaboratory
Comparison Program. A summary of the results obtained as part of the above required Interlaboratory
Comparison Program shall be included in the Annual Radiological Environmental Operating Report.

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

onitoring Program

Bases for the Radiological Environmental

Federal regulations (10 CFR Parts 20 and 50) require that radiological environmental monitoring
el
programs be established to provide data on measurable levels of radiation and radioactive materials in

the site environs. In addition, Appendix [to 10 CFR Part 50 requires that the relationship between
quantities of radioactive material released in effluents during normal operation, including anticipated

opcerational occurrences, and the resultant radiation doses to individuals from principal puthways of
exposure be evaluated. The Millstone Envirommental Radiological Monitoring Proeram (REMP) has

been established to verify the eftectiveness of in-plant measures used tor controlling the release of
radioactive materials from the plant_as well as provide for the comparison of measurable

concentrations of radicactive materials found in the environment with expected levels based on

ctfluent measurements and the modeling of the environmental exposure pathwayvs,

The REMP detailed in Table 1.E-1 provides measurements of radioactive materials or exposures in the
environment along all principal exposure pathwavs to man that could be impacted by plant effluents.

These include direet radiation exposure, inhalation exposure, and ingestion of food products (both

aquatic and land grown). In additon, intermediate media such as pasture prass and bottom sediments
are included as potential carly indicators of radioactive material buildup. The selections of sample

locations include areas subject to plant effluents that would be expected to exhibit carly indication of
any buldup of plant related radioactive materials.

The required detection capabilities for environmental sample analyses are tabulated in terms of lower

lints of detection (L1L.Ds). The required 1.1.Ds are considered optimum for routine environmental

measurcments in commercial laboratories.

Annual reports of environmental radiation monitoring suminaries are filed with the NRC in accordance
with the requirements of 10 CEFR Part 30.36b and the guidance contained in Regulatory Guide 4.8,
CEnvivonmental Technical Specifications for Nuclear Power Plant, " and NUREG-0472 (NUREG-
(473) Revision 3, " Standard Radiological Efflucnt Technical Specifications for Pressurized Water
Reactors (Boiling Warer Reactors). ™

ILE-12
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LE. REPORT CONTENT

1. Annual Radiological Environmental Operating Report

Phe dnmial Radiological Environmental Operating Repors shall include summarics. interpretations, and
statistical evaluation of the results of the radiological environmental surveillance activities for the report
period, including a comparison with previous environmental surveillance reports and an assessment of
the observed impacts of the plant operation on the environment. The report shall also include the results
of the Tand use census required by Section {5 2 of this manual. If levels of radioactivity are detected that
result in caleulated doses greater than T0CFRSO Appendix 1 Guidelines, the report shall provide an
analysis of the cause and a planned course of action to alleviate the cause.

The report shall include a summary table of all radiological environmental samples which shall include
the following information for cach pathway sampled and cach type of analvsis:

1. Total number of analyses performed at indicator locations.

2. Total number of analyses performed at control locations.

-

Lower limit of detection (1.1.D).
4. Mean and runge 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. Numbcer of nonroutine reported measurements as detined in these specifications.

In the event that some results are not available for inclusion with the report, the report shall be submitted
noting and explaining the reasons tor the missing results. The missing data shall be submitted in the next
annual report.

This report shall include a comparison of dose assessments of the measured environmental results of the
calculated etfluent results to confirm the relative accuracy or conservatism of effluent monitoring dose

calculations.
The report shall also include a map of sampling locations keved to a table giving distances and directions

from the discharge; the report shall also include a summary of the Interlaboratory Comparison Data
required by Secrion IE 3 of this manual.

I.F-1
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Annual Radioactive Effluent Operating Report

The bl Radioactive Efflucnt Keport (ARER) <hall include quarterly quantities of and an annual
summary of radioactive liquid and gaseous eftluents released from the unit in the Regulatory Guide
P 2T (Rev 1 June 1974 format. Radiation dose assessments for these cffluents shall be provided in
accordance with 10 CFR S0 36 and the Radiological Effluent Tochnical Specifications. An annual
assessment of the radiation doses from the site to the most likely exposed REAL MEMBER OF THE
PUBLIC shall be included to demonstrate conformance with 40 CFR 190, Gascous pathway doses
shall use meteorological conditions concurrent with the time of radioactive gascous cffluent releasces.
Doses shatl be caleulated inaccordance with the Offire Dose Calenlation Manual. The licensee shall
maintain an annual summary of the hourly meteorological data (i e, wind speed. wind direction and
atmospheric stability) cither in the fonm of an hour-by-hour listing on a magnetic medium or in the
form of a joint frequency distribution. The licensee has the option of submitting this annual
meteorological summary with the ARER or retaining it and providing it 10 the NRC upon request. The
ARER shall be submitted by May 1 of cach vear for the period covering the previous calendar year.

The ARER shall include a summary of each tvpe of solid radivactive waste shipped oftsite for burial or
final disposal during the report period and shall include the following information for cach type:

* typeobwaste (e g spent resing compacted dry waste, irradiated components, cte.)
¢ solidification agent (¢ ¢ cement)

e total curies

» total volume and typical container volumes

»  principal radionuchides (those greater than 10% of total activity)

* typesof containers used (e.g. LSA. Type AL cte)

Fhe ARER shall include the following information tor all abnormal releases of radioactive gaseous and
liquid effluents (e all unplanned or uncontrolled radioactis ity releasess including reportable
quantities) from the site to unrestricted areas:

e total number of and curie content of releases (iquid and gas)
* adescription of the event and equipment involy ed

s cause(s) for the abnormal release

¢ actions tuken to prevent recurrence

e consequences of the abnormal release

Changes to the RAMIOLOGICAL EFFLUENT MONITORING and OFFSITE DOSE CALCULATION

MANUAL (REMODCA shall be submitted to the NRC as appropriate, as a part of or concurrent with
the ARER for the period in which the changes were made.

I.F-2
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MILISTONE STATION
RADIOLOGICAL EFFLUENT MONITORING AND OFFSITE DOSE CALCULATION MANUAL
(REMODCM)
SECTION I: OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE OF CONTENTS

SECTION PAGE NO
TABLE OF CONTENTS 11-1
ILA. INTRODUCTION ITA-1
ILB.  RESPONSIBILITYES 11.B-1
ILC.  LIQUID DOSE CALCULATIONS e 1.C-1
1. Whole Body Dose from Liquid EftfTheents ... O .C-1
a. Method T (Applicable to Units Vo2 and 3y, IL.C-1
b. Method 2 (Applicable to Units 1.2 and 3). . 11.C-2
2. Maximum Organ Dose from Liquid Effluents ... 1.C-2
a Method 1 (Applicable to Units 1.2 and 30 1LC-2
b. Method 2 (Applicable to Units 1,2 and 3). I.C-2
3. Estimation of Annual Whole Body Dose (Applicable Al Unitsy I.C-3
4 Estimation of Annual Maximum Organ Dose (Applicable AN Units)y 1.C-3
S Monthly Dose Projections . 1H.C-4
a. Wheale Body and Maximum Organ (Applicable Unit 1 Onlyy H-C-4
b. Whole Body and Maximium Organ (Applicable Units 2 and 3. 1-C-5
6. Quarterly Dose Caleulations for Annual Radioactive Fttluent Report... . [-C-5
7. Bases Whole Body and Maximum Organ Liquid Doses ... N.C-6
ILD. GASEOUS DOSE CALCULATIONS 11.D-1
. Site Refease Rate Limits (UInstantaneous™) o 11.1)-1
a. Method | for Noble Gase Release Rate Limits (Applicable to
UInits 1o 2oand 3) 11.D-1
b. Method | for Release Rate Limit - I-131, 1-133, H-3 and Particulates with
Half Lives Greater than 8 Days (Applicable to Units 1.2 and 3) ... 11.D-1
C. Method 2 (Apphicableto Units 1.2 and 3). t.n-2
2 TOCFRS0 Appendix [ - Noble Gas Limits 11.D-3
a. Method t Air Dose (Applicable to Units 1.2 and 3y .. U 11.D-3
b. Mcthod 2 Air Dose (Applicable to Units 1.2 and 3y . H.D-4
c. Estimation of Annual Air Dose Limit Due to Noble Gases (Applicable to
Units 12 and 3 ST 11.D-4
3. TOCFRSO Appendix |- Tedine and Particalate Doses............. ... I.D-5
a Critical Organ Doses (Applicable to Unit 1) . SRR 11.D-5
b. Critical Organ Doses (Applicable to Units 2 and Unit 3) ... 1.D-7
c. Estimation of Annual Critical Organ Dose Due to lodines,
Tritum and Particulates (Applicable to Units 1.2 and 3). ... 1-D-10
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MILLSTONE STATION
RADIOLOGICAL EFFLUENT MONITORING AND OFFSITE DOSE CALCULATION MANUAL
(REMODCM)
SECTION H: OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE OF CONTENTS

SECTION PAGE NO
4. Gaseous EffTuent Monthly Dose Projections........ ... H.D-11
Q. Unit 1 Projection Method. o I.D-11
b. Unit 2 Projection Method H.D-12
C. Unit 3 Projection Method . B SOOI ILD-13
S Quarterly Dose Caleulations for Annual Radioactive Effluent Report.. .. ID-15
6. Compliance with JOCEFRIOO IL.D-15
7. Bases for Gaseous Pathway Doses P ST 1.D-16
HLE. LIQUID MONITOR SETPOINT CALCULATIONS . ILE-]
1. Uit 1 Liquid Radwaste Efflaent Line k-1
2. a. Unit 1 Reactor Building Service Water Effluent Line ... k-2
b Unit I Reactor Building Service Water Effluent Concentration
Limitation UTUTUROTR I.1-2
3. Unit 2 Clean Liquid Radwaste Effluent Line ... . e I1E-2
25 Unit 2 Acrated Liguid Radwaste Effluent Line and Condensate Polishing Facility
Waste Neuwtralization Sump Ftfluent Line.... . e e k-4
5. a Unit 2 Steam Generator Blowdown U SRR 1LE-4
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LA, INTRODUCTION

The purpose of this-manual-the Off-Site Dose Calculation Manual (Section 11 of the REMODCM) is to |
provide the parameters and methods to be used in calculating offsite doses and effluent monitor setpoints at
the Millstone Nuclear Power Station. Included are methods for determining maximum individual whole

body and organ doses due to liquid and gaseous effluents to assure compliance with the dose limitations in
the Technical Specifications. Also included are methods for performing dose projections to assure
compliance with the liquid and gaseous treatment system operability sections of the Radiological Effluent
Monitoring Manual (REMM - Section I of the REMODCA). The manual also includes the methods used

for determining quarterly individual-and-pepulation-and annual doses for inclusion in the Ammual

Radioactive Effluent Report.

The bases for selected site-specific factors used in the dose calculation methodology are provided in
Reference Manual MP-13-REM-REF02, REMODCM Technical Information.

Another section of this manual discusses the methods to be used in determining effluent monitor alarm/trip
setpoints to be used to ensure compliance with the instantancous release rate limits in the Technical
Specifications.

This manual does not include the surveillance procedures and forms required to document compliance with
the surveillance requirements in the Technical Specifications (Units 2 and 3) or_Radiological Effluent
Controls in REMODCM Section 1 for Unit 1. All that is included here are the methods to be used in
performance of the surveillance requirements._Appendix A, Tables App.A-1 and App.A-2 provide a
cross-reference of effluent requirements and applicable methodologies contained in the REMODCM.

Most of the calculations in this manual have several methods given for the calculation of the same
parameter. These methods are arranged in order of simplicity and conservatism, Mcthod 1 being the
casiest and most conservative. As long as releases remain low. one should be able to use Mecthod | as a
simple estimate of the dose. If release calculations approach the limit. however, more detailed vet less
conservative calculations may be used At any time a more detailed calculation may be used in licu of a
simple calculation. i ! by - }

ealewlations-

This manual is written common to all three units since some release pathways are shared and there are also
site release limits involved. These facts make it impossible to completely separate the three units.

1LA-14
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RESPONSIBILITIES

All changes to this-manual-the Off-Site Dose Calculation Manual (ODCM) shall be reviewed and approved
by the Site Operations Review Committee prior to implementation.

All changes and their rationale shall be documented in the Ammal Rudioactive Effluent Report.

It shall be the responsibility of the Senior Vice President and CNO - Millstone to ensure that this manual is
used in performance of the surveillance requirements and administrative controls of the Technical
Specifications._The delegation of implementation responsibilities is delineated in the Millstone
Radiological Effluent Programn Reference Manual (MP-13-REM-REFOT).

11.B-1
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ILC.  LIQUID DOSE CALCULATIONS

The determination of potential doses from liquid effluents to the maximum exposed member of the public is
divided into two methods. Method 1 is a simplified calculation approach that is used as an operational tool to
ensure that effluent releases as they occur are not likely to cause quarterly and annual offsite dose limits to be
exceeded. Effluent doses are calculated at least once every 31 days. Method 2 is a more detailed
computational calculation using accepted computer models to demonstrate actual regulatory dose compliance.
Method 2 is used whenever the Method 1 estimation begins to approach a regulatory limit, and for preparation
of the Annual Radioactive Efflucnt Report which includes the quarterly and annual dose impacts for all
effluents recorded discharged to the environment during the year of re
AA Ant | Fondiot
1. Whole Body Dose from Liquid Effluents Wazq"/ pgf
on bt Yndli A oA 3 ' NEZ28 DY)
echnical Specifications limit the whole body dose to an individual member of the public to
1.5 mrem per calendar quarter and 3 mrem per year from liquid effluents released from each unit.
(See Appendix A, Tables App.A-1 and App.A-2 for cross-reference effluent control requircments and
applicable sections in the REMODCM which are used to determine compliance). In addition,
installed portions of liquid radwaste treatment system are required to be operated to reduce
S radioactive materials in liquid effluents when the projected whole body dose over 31 days’exceeds
@)rmm?Eh%DCM provides the calculation methodology for determining the whole
body dose from radioactive materials released into liquid pathways of exposure associated with
routine discharges. This includes the liquid pathways which contribute to the 25 mrem annual total
dose limit (40 CFR190) to any real individual member of the public from all effluent sources (liquids,
gases, and direct).

a. Method 1 (Applicable to Units I, 2, and 3)

For Unit |:
Dy =25C, +56x107C,
For Units 2 and 3:
Dy =2x10°Cp +5.6x107C,
Where:
Dy = The estimated whole body dose to a potentially maximum exposed
individual (in mrem) due to fission and activation products released in liquid

effluents during a specified time period.

Cy = total gross curies of fission and activation products, excluding tritium and
F &
dissolved noble gases, released during the period of interest.

Cyy = total curies of tritium released during the period of interest ¢such as last—€_ I"/,‘;/éty
e

JLda}&mlmdzquum.—yeer—w—dm.).\,ci

Note: Calculation Requirements (Method 1):

If D\V;m-‘ca]endar quarter §r shorter time periodyjis greater than 0.5 mrem, £o

to Method 2.

I.C-1
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H.C. LIQUID DOSE CALCULATIONS (Cont’d)

b. Method 2 (Applicable to Units 1, 2, and 3)

If the calculated dose using Method 1 is greater than 0.5 mremy or if a more accurate
determination is desired, use the NRC computer code LADTAP 11 to calculate the liquid
whole body doses. Method 2 (LADTAP 1) is also used in the performance of dose
calculations for the Annual Radioactive Effluent Report. The use of this code is given in )
. Engineering Procedure RAB B-11, Liguid Dose Calculations - LADTAP 11. Mz{ ?17/51
,cf/{ymhq 0 CAOTALT L3 Ciatered en Ay L1100 o Antins ;
2. Maximum Organ Dose from Liquid EffTuents = ™ W% //71472414()/[7/’ )3- ﬂfﬂ ¥4,

Technical Specifications limit the maximum organ dose to an individual member of the public to 5
mrem per calendar quarter and 10 mrem per year from liquid effluents released from each unit. (See
Appendix A, Tables App.A-1 and App.A-2 for cross-reference effluent control requirements and
applicable sections in the REMODCM which are used to determine compliance). In addition,
mstalled pomons of llqu1d radwaste treatment system are required to be operated to reduce

radi ! iquid effluents when the projected maximum organ dose over 31 days
exceeds 0.02 mrem. This part of the DDCM provides the calculation methodology for determining fj/lzqy
the maximum organ dose from radioactive materials released into liquid pathways of exposure “
associated with routine discharges. This includes the liquid pathways which contribute to the 25
mrem annual organ (except 75 mrem thyroid) dose limit (40 CFR190) to any real individual member
of the public from all effluent sources (liquids, gases, and direct).

a. Method 1 (Applicable to Units 1, 2, and 3)
For Unmt 1:
D,=2.1C;

For Units 2 and 3:
Do=02C,
Where:

Dg = The estimated maximum organ dose to the potentially maximum exposed
individual (in mrem) due to fission and activation products released in liquid
effluents during a specified time period.

Ce = total gross curies of fission and activation products, excluding tritium and
dissolved noble gases. released during the period of interest - same as

Section 11.C. 1.a. o{/

Note: Calculation Requirements (Method 1) (A
If DM—& calendar quarter @1 Shorter fime period;sis greater than 2 mrem, go to A

Method 2.

Vi

()

b. Method 2 (Applicable to Units 1, 2, and 3)

If the calculated dose using Method 1 is greater than 2 mrem, or if 2 more accurate
determination is desired, use the NRC computer code LADTAP Il to calculate the liquid
maximum organ doses. Method 2 (LADTAP 1) is also used in the performance of dose
calculations for the Annual Radioactive Eftluent Report. The use of this code and the input
parameters are given in Engingering Procedure R4B B-11, Liquid Dose Calculations -

LADTAP 11, Zedlill=el engfhrradon o1 LAVTH IE tn (A Zetrnss < /1/%
ARk RErorer weﬂrwz&/&%m@ Pricacd (Ff 13- Rt ptrn) 10
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3.

Estimation of Annual Whole Body Dose (Applicable to All Units)

An estimation of annual (year-to-date) whole body dose (Dyy) from liquid effluents s be made
every month to determine compliance with the annual dose limits for each Unit. Annual doses g,af_(be
determined as follows: vl

Dyw =Z Dy

where the sum of the doses include the whole body dose contribution from all effluent releases for
each Unit recorded to-date. For estimation of the Total Dose requirements of 40CFR 190, the effluent
releases from all three Units combined are used.

¢

The fol]owingﬂs/b/aéﬁ]% be used as Dy,: “7//?/9?

(H If the detailed quarterly dose calculations required per Section I1.C.6 for the Annual
Radiouctive Effluent Report are completed 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 11.C. 1.

(3) If the annual dose estimate, Dy, is greater than 3 mrem and any D,, determined as in
Section I1.C 1 was not calculated using Mcthod 2 (i.e.. LADTAP 11 computer code),

recalculate Dy, using Method 2 if this could reduce D, to less than 3 mrem.

Estimation of Annual Maximum Organ Dose (Applicable to All Units)

An estimation of annual (year-t0-date) maximum organ dose (Dy) from liquid effluents w:ﬂéf)c
made every month to determine compliance with the annual dose limits for each Unit. Annual doses
1 be determined as follows:

r4 t-df(

=V
Dyvo = Z Dy

where the sum of the doses include the maximum organ dose contribution from all effluent releases
for each Unit recorded to-date. For estimation of the Total Dose requirements of 40CFR190, the
effluent releases from all three Units combined are used.

The following guidelines %};e used:

(n If the detailed quarterly dose calculations required per Section 11.C.6 for the Annual
Radioactive Effluent Report are completed 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 11.C 2.

(3) If different organs are the maximum for different quarters, they may be summed together
and Dy, can be recorded as a less than value as long as the value is less than 10 mrem.

4 If Dy, is greater than 10 mrem and any value used in its determination was calculated as in

Section 11 C.2_but not with Method 2 (i.e.. LADTAP Il computer code). recalculate that
value using Method 2 if this could reduce Dy, to less than 10 mrem.

11.C-3
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11.C. LIQUID DOSE CALCULATIONS (Cont’d)

:Jl

equipmentbe used to reduce radioactive liquid effluents when the projected doses for cach Unit
(made at least once per 31 days) exceeds 0.006 mrem whole body or 0.02 mrem to any organ. The
following methods are applied in the estimation of monthly dose projections:

a. Whole Body and Maximum Organ (Applicable to Unit 1 Only)

The projected monthly whole body dose (Unit 1) is determine from:
DEI\T\\' =D\w* Ry *R*F

The projected monthly maximum organ dose is determine from:
Do = Do * Ry ¥R, * F

Where:

[’y = the whole body dose from the last typical (see Notes below) previously

completed month as calculated per the methods in S}(gumﬂ(,lv——//—w
28t 72y Sedowr) )
AL e

D'yio = the maximum organ dosc from the last typical®previously compl
month as calculated per the methods in Section 11.(.2.

R, = the ratio of the total estimated volume of liquid batches to be released in
the present month to the volume released in the past month.

R, = the ratio of estimated primary coolant activity for the present month to that
for the past month.

F = the factor to be applied to the estimated ratio of final curies released if
there are expected differences in treatment of liquid waste for the present
month as opposed to the past month (e.g., bypass of filters or
demineralizers). NUREG-0016 or past experience shewtd®e used 10
determine the effect of cach form of treatment which will vary. F = 1 if
there are no expected differences.

Notes:

1. The last typical month should be one without significant operational
differences from the projected month. For example, if the plant was down for
refueling the entire month of February and startup is scheduled for March 3,
use the last month of operation as the base month to estimate March’s dose.

™

If there were no releases during last month, do not use that month as the base
month it is estimated that there will be releases for the coming month.

3. Ithe last typical month’s doses were calculated using LADTAP 11 (or similar
methodology), also multiply the LADTAP doses by R, where R, = total
dilution flow from LADTAP run divided by estimated total dilution flow.

Monthly Dose Projections .
Section 1.C.2.a of the REMM requires that {&ilaim poriasns o liquid radwaste treatment L

n A0 A

154

I1.C-4



ODCM Revision IXnAU‘O/\,

LIQUID DOSE CALCULATIONS (Cont’d)
b. Whole Body and Maximum Organ (Applicable to Units 2 and 3)
The projected monthly whole body dose (Units 2 or 3) is determined from:
Diw = Dy [(1- F)R, R F, +F R, Ry
‘The monthly projected maximum organ dose (Units 2 or 3) is determined from:
DFM() = Dlyo [(1-F)R R, F,+F R,R ]
Where:
D'\ = the whole body dose from the last typical* previously completed month as
calculated per the methods in Section 11.C. 1.
X’\io = the maximum organ dose from the last typical* previously completed
month as calculated per the methods in Section 11.C.2.
*Note: See notes in Section I11.C.5.a.
R, = the ratio of the total e¢stimated volume of liquid batches to be released in
the present month to the volume released in the past month.
R, = the ratio of estimated volume of steam generator blowdown to be released
in present month to the volume released in the past month.
F, = the fraction of curies released last month coming from steam generator
blowdown calculated as:
curies from blowdown
curies from blowdown + curies from batch tanks
R, = the ratio of estimated secondary coolant activity for the present month to
that for the past month.
R, = the ratio of estimated primary coolant activity for the present month to that
for the past month.
F, = the factor to be applied to the estimated ratio of final curies released if
there are expected differences in treatment of liquid waste for the t
month as opposed to the past month (e.g., bypass of ﬁltcrs“:ﬂ,@ 127/, o
demineralizers). NUREG-0017 or past experience showid be us '
determine the effect of cach form of treatment which will vary. F, =1 if
there are no expected differences.
6. Quarterly Dose Calculations for Annual Radioactive Effluent Report
Detailed quarterly dose calculations required for the Annual Radioactive Effluent Report shall be
done using the NRC computer code LADTAP 11. The use of this code. and the input parameters are
given in Engineering Procedure, RAB B-11, Liguid Dose Calculations - LADTAP 11 At

L i1 o LADTRSTE 0 ¢ rdnered 47 g RE/00( 17 G % Cectras
W st Periinlf (1013 - REP7- LEFO2), Y7
Crde

I1.C-5
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7.

. . Ny ) , . B ) Y ~ TN
Bases for Liquid Pathway Dose Calculations /LW% El‘ﬂ( /lén/

The dose calculation methodology and parameters used in'the ODCM implement the requirements in

Section HI1.A of Appendix | (10CFR50) which states that conformance with the dose objectives of
Appendix [ be shown by calculational procedures based on models and data, such that the actual
exposure of a member of the public through appropriate pathways is unlikely to be substantiallv
underestimated. The dose estimations calculated by both Method 1 and method 2 are based on the
liquid models presented in Regulatory Guide 1.109, Rev.I; "Calculation of Annual Doses to Man
from Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10CFR
Part 50, Appendix I". These equations are implemented via the use of the NRC sponsored computer
code LADTAP II. Input parameter values typically used in the dose models are listed in Station
Reference Manual, "REMODCM Technical Information Document (MP-13-REM-REF 02). This
same methodology 1s used in the determination of compliance with the 40CFR190 total dose standard
for the liquid pathways.

The conversion constants in the Method I equations are based on the maximum observed comparison
of historical effluent releases for each unit and corresponding whole body or critical organ doses to a
maximum individual. The dose conversion factors are calculated based on the ratio of the observed
highest dose (whole body and organ) and the curies of fission and activation products released during
the period. This ratio results in the Method 1 equation conversion factor in mrem/Ci released. This
same approach was repeated separately for tritium (as a different radionuclide class) discharged in
liquids wastes. Reference Manual MP-13-REM-REL02 describes the derivation of the Method 1
constants and list the historical whole body and maximum organ doses calculated for each unit

operation.

H.C-6
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GASEOUS DOSE CALCULATIONS

The determination of potential release rates and doses from radidactive
off-site receptor are divided into two methods.  All Method 163 provill¢ Simplified operational tools to ensure
that effluent releases are not likely to cause quarterly and annual off-§ 4 ose or dose rate limits to be
exceeded. Lffluent doses are calculated at Jeast once every 31 days. Method 2 provides for a more detailed
computational calculation using accepted computer models to demonstrate actual regulatory compliance.
Method 2 can be used when ever the Method 1 estimation approaches a regulatory limit, and for preparation of
the Annual Radioactive Effluent Report which includes the quarterly and annual dose impacts for all effluents
recorded discharged to the atmosphere during the year of record.

%?, cous effluents to the maximum ')‘/’

1. Site Release Rate Limits (“Instantaneous™)

Technical Specifications for each unit require that the instantaneous off-site dose rates from nobles
gases released to the atmosphere be limited such that they do not exceed 500 mrenvyear at any time
to the whole body or 3000 mrem/year to the skin at any time from the external cloud. For iodine-
131, 133 tritium, and particulates (half-lives > 8 days), the inhalation pathway critical organ dose
rate from all units shall not exceed 1500 mrem/year at any time. These limits apply to the
combination of releases from all three Units on the site. and are directly related to the radioactivity
release rates measured for cach Unit. By limiting gascous release rates for both classes of
radionuclides (i.e., noble gases; and iodines. tritium, and particulates) to within values which
correlate to the above dose rate limits, assurance is provided that the Technical Specification dose rate
limits are not exceeded.

a. Method 1 for Noble Gas Release Rate Limits (Applicable to Units 1, 2, and 3)

The stantancous noble gas release rate limit from the site shall be:
( (
9 Qe 0y
L1OGLOO0 290,000 290.000
Where:
Q, = Noble gas release rate from MP1 Stack (uCi/sec)
Q: = Noble gas release rate from MP2 Vent (nCi’sec)
Q; = Noble gas release rate from MP3 Vent (11Ci’sec)

As long as the above is less than or equal to 1. the doses will be less than or equal to 500
mrem to the total body and less than 3000 mrem to the skin.

Note:  See the REMODCM Technical In

Section 4.2 for the derjvation of the noble gas release rate limit equality.

ocument (MP-T3=

b. Method 1 for Release Rate Limit - 1-131, 1-133, H-3 and Particulates With Half Lives
Greater Than 8 Days (Applicable to Units 1,2, and 3)

With releases satisfying the following limit conditions, the dose rate to the Iaximum organ
will be less than 1500 mrem/year from the inhalation pathway:

(H The site release rate limit of 1-131, 1-133, and tritium (where the thyroid is the

critical organ for these radionuclides) shall be: J
R(hvl + thyZ + .. Rthy} S I

S o R Aarged
Aa 'pal

.D-1
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ILD. GASEOUS DOSE CALCULATIONS (Cont’d) r’)A/Jg/\/

Where the contribution from cach Units is calculated from:

Unit 15 Ry = 55X 10%,,0, + 133x 107 ,.Q, © 44x10%Q,,
Unit2: Ry, = S1x107,,Q: * 125x 107 ,,Q + 4.2 x 10°Q,,
Unit3: Ry = S Ix10°,,Q,+ 1255107 ,Q, + 42x10°Q,,

(2) The site release rate limit of particulates with half-lives grater than 8 days and [% f’(
tritium (where the critical organ is a composite of target organs for a mix of /ZIZ“
radionuclides) shall be: D ’

P
/‘l(nrgl +AR0rg2 0‘/{{my‘\ S l

Where the contribution from each Units is calculated from:

Unit1: Ry, = 55x107Q, + 44x10%Q,,
Unit2: Ry, = SIXx107Qu+ 42x10°Q,,
Unit3: R, = SEX107Qu + 42x10°Q,,

Each of the release rate quantities in the above equations are defined as:

1@ = Release rate of I-131 from MP1 Stack (uCifsec)

Q= Release rate of [-133 from MP1 Stack (pCifsec)
1:1Qi; = Release rate of [-131 from MP2 Vent (uCissec)*
15:Q1; 7 Release rate of I-133 from MP2 Vent (uCi/sec)*

Qi = Release rate of 1-131 from MP3 Vent (uCifsec)*
Qi = Release rate of I-133 from MP3 Vent (uCi’'sec)*

Qu - Release rate of tritium from MP1 Stack (uCi/sec)

Qi = Release rate of tritium from MP2 Vent (nCi/sec)*

Ous = Release rate of tritium from MP3 Vent (uCi/sec)*

Qp = Release rate of total particulates with half-lives greater than 8 days
from the MP1 Stack (uCi‘sec)

Qy, = Release rate of total particulates with half-lives greater than 8 days
from the MP2 Vent (uCifsec)

Qs * Release rate of total particulates with half-lives greater than 8 days

from the MP3 Vent (uCi/sec)
* includes releases via the steam generator blowdown tank vent.

c. Method 2 (Applicable to Units 1, 2, and 3)

The above Method 1 equations assume a conservative nuclide mix. If necessary, utilize

the GASPAR code to estimate the dose rate from either noble gases or jodines, tritium,

and particulates with half-lives greater than 8 days. The use of the code is described in
EaneennL Procedure RAB-B12, Gaseous Dose Calculations - GASPAR. Mm/

ity o CASTAN 27 Colisnid 40 Z Remppc r7 M/’ ”
Lochnicall Wmmam P truh (#7713 42 AEF2L), &
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2. 10 CFR50 Appendix I - Noble Gas Limits

Technical Specifications limit the off-site air dose from noble gases released in gaseous effluents
to 5 mrad gamma, and 10 mrad beta for a calendar quarter (10 and 20 mrad gamma and beta |
respectively, per calendar year). Effluent dose calculations are calculated at least once every

31 days. In addition, installed portions of the gaseous radwaste treatment system are required to
be operated to reduce radioactive materials in gaseous effluents when the projected doses over 31
" dayexceed 0.02 mrad air gamma or 0.04 mrad air beta. (See Appendix A. Tables App.A-1 and
App.A-2 for a cross reference of effluent control requirements and applicable sections of the

For Unit |:

Doy 93 x 10°Cy ** - SANE AL CONET

Dy A9.3 X 107 Cy **

- [ﬂOCHﬁN

For Unit 2:

De:— 63 x 107 Cy**
Dy 1.7x 107 Cu**

For Unit 3:

NO GoX
Des = 63 x 107 Cyy**

Dy, ~ 1.7x 10° Cu** J

r)/)br If Dy, Do, or Dy, are greater than 1.6 mrad or Dy, Dy,,. or Dy, are greater than

3.3 mradgup'm’g a calendar quarteCor shorter Thme periodyzo to Method 2 below.

Where: ¢ \ét\'c%ﬁ / \C«

D¢, ~ The gamma air dose from Unit 1 tor the period of interest (mrad).

Dy, = The beta air dose from Unit Mor the period of interest (mrad).

D¢; = The gamma air dose from Unit 2 for the period of interest (mrad).

Dy, = The beta air dose from Unit 2 for the period of interest (mrad).

D¢; = The gamma air dose from Unit 3 for the period of interest (mrad).

Dy, = The beta air dose from Unit 3 for the period of interest (mrad).

Cy; = The total curies of noble gas released from Unit 1 Stack* during the period of
interest.

Cx:  ~ The total curies of noble gas released from Unit 2 during the period of interest.
Include all sources - Unit 2 Vent, containment purges and waste gas decay tanks.

Cy: = The total curies of noble gas released from Unit 3 during the period of interest.
Include all sources - Unit 3 Vent, ESF Building Vent, and containment purges
and drawdowns.

Includes contributions from Units 2 and 3. 1f 20% of the airborne dose limits are
exceeded, a Special Assessment will be performed to determine the dose attributable
to each unit individually. The intent is to prevent double accounting of normal
routine releases since Unit 1 accounts for some Unit 2 and 3 releases. Special
sampling for batch releases is not required at the Unit 1 Stack.

nﬁWA'

REMODCM which are used to determine compliance.) This part of the ODCM provides the 1)‘/[
calculation methodology for determining air doses from noble gases. Kéa) d.
a. Method 1 Air Dose (Applicable to Units I, 2, and 3)

i)

** Sce the REMODCM Technical Information Document (MP-13-REM-REF02).
Section 4.2, for the derivation of air dose Method 1 factors.

.D-3
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b.

Method 2 Air Dose (Applicable to Units 1, 2, and 3)

Unit 1 For MP1 dose calculations. use the AIREM computer code to determine the

critical location air doses. 7.
tion: N7,

The 3rd quarter 1980 joint frequency data shetd be used as input for the
AIREM code. The reason for this is given in the REMODCM Technical
Information Document (MP-12-REF02), Section 4.2,

LW]flhe calculated air dose exceeds one half the Technical

Units 2, 3 For MP2 and MP3 dose calculations use the GASPAR computer code to
determine the critical site boundary air doses.

For the Special Location, enter the following worst case quarterly average
meteorology based on the Unit 2 vent cight-year history:

X/Q = 8.1 x 10°sec/m’
(See the REMODCM Technical Information
Document (MP-12-REM-REF02), Attachment 5)
DQ-15%x10"m?
b

Mthe calculated air dose exceeds one half the quarterly Technical
Specification limit, use meteorology concurrent with time of release.

Estimation of Annual Air Dose Limit Due to Noble Gases (Applicable to
Units 1, 2, and 3)

An estimation of annual (year-to-date) beta and gamma air doses (D4 and Dy, M Z
respectively) from noble gases released from Units 1. 2 and 3 shetld be made every

month to determine compliance with the annual dose limits for each Unit. Annual air
doses carf be determined as follows:

AT . . .
Unit 1 Unit 2 Unit 3
Dygy = £Dy, Dyg: = XDy, Dygi = ZDg,
Dypy = LDy, Dype = Dy, Dyps = XDy,

where the sums are over the first quarter (i.¢., summation of the all release periods within
the quarter) through the present calendar quarter doses.

Where:

Dyar Dyoz Dygss Dygrs Dyys and Dy, = gamma air dose and beta air dose for
the calendar%ear for Unit 1, 2, or 3.

The following § d be used as the quarterly doses:

H If the detailed quarterly dose calculations required per Section J1.D.5 for the
Annual Radioactive Effluent 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 in Sections I D2 aor 11.D.2. b

® I Dyei vazor vos are greater than 10 mrad or Dyy, vps o yes are greater than
20 mrad and any corresponding quarterly dose was not calculated using Method 2

time of release.

11.D-4
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3. 10 CERS0 Appendix I - Todine and Particulate Doses

Technical Specifications limit the off-site dose to a critical organ from radioiodines. tritium. and
particulates with half-lives greater than 8 days released in gascous effluents to 7.5 mrem  for a
calendar quarter (15 mrem per calendar year). Effluent dose calculations are performed at least
once every 31 days. In addition, installed portions of the gaseous radwaste treatment system are
reqmred\tmmd to reduce radioactive materials in gaseous effluents when the projected
M doses over 31 days'exceed 0.03 mrem. (See Appendix A, Tables App.A-1 and App.A-2 for a cross
{’ M reference of effluent control requirements and applicable sections of the REMODCM which are
" used 1o determine compliance.) This part of the ODCM provides the calculation methodology for
determining critical organ doses from atmosphe&re 2ases of jodines, tritium and particulates.

%"

Doses from tritium (for Methods 1a-2a only) for Umt 1 may be neglected if the total tritium curies
from the quarter are less than 500.

a. Critical Organ Doses (Applicable to Unit 1)

1 Method 1a - Unit 1

The maximum organ dose is the greater of D or D,

= 122X 10°,C, ¢ 113,01 20X 10°C,,

D, N
K Dy =423C, +2.0x 10°C,,

Note: If either dose is greater than 2.5 mrem during a calendar quarter or 6
shorter time period, go to Method 1b for Unit | below. V24

Where:

D; = The thyroid dose for the period of release of gaseous effluents.

D, = The dose to the maximum organ other than the thyroid for the
period of gascous ¢ffluent release.

:Cr = The total curies of I-131 released in gascous effluents from
Unit 1 Stack* during the period of interest.

11:C; = The total curies of I-133 released in gaseous effluents from
Unit 1 Stack* during the period of interest.

Cy = The total curies of particulates with half-lives greater than 8

days released in gascous effluents from Unit 1 Stack* during
the period of interest.

Gy, = The total curies of tritium released in gaseous effluents from
Unit | Stack* during period of interest.

*Note: Unit 1 Stack samples include releases from Units 2 and 3. The activity
from Units 2 and 3 released via the Unit 1 Stack will normally be
included here. However, if 20% of any airborne limits are exceeded, a
Special Assessment will be required to determine the dose attributable
to each unit individually. The intent is to prevent double accounting of
normal routine releases since Unit 1 accounts for some Unit 2 and 3
releases. Special sampling for batch releases is not required at the
Umit ] Stack.

11.D-5
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(2) Method

1b - Unit 1

Doses from vegetation consumption can be neglected during the 1st and Jth
quarters and doses from milk consumption can be neglected during the 1st

quarter.

These time frames can be extended for short term releases {batch

releases and weekly continuous, if necessary) if it can be veritied that the milk
animals were not on pasture and/or vegetation is not available for harvest.
Therefore, calculate doses to the thyroid and maximum organ for pathways that
actually exist. Sum pathways if necessary.

With the same determination of radioactivity released in Method la above.
calculate the pathway related dose as follows:

Inhalation Pathway
D;=32x107,C, ¢+ 7.8x10°,,C, + 26x10°C,
Do =32x107°C, + 26x10°C,

Vegetation Pathway
Dr=4.1,,C, + 748x 107 .C, = 8.0x10°C,
Do=49C, + 80x10°C,

Milk Pathway
Dr=138,;,C, ¢« 1.05,,C, + 98x10°C,
Do=38C, ¢+ 98x10°C,

Method 1a).

\\Sum above pathways, as appropriate (Note: sum of all three pathways is

Noté

than 2.5 mrem dugiag a calendar quarter@r shortelNgme period, go to
Method lc. £ Ur ]

The maximum organ dose is the greater Dy or Dy, If it is greater

(3) Method

Ic-Unitl

After reviewing the existing cow and goat farms. if it can be determined that the
1983 -1987 D/Q data is acceptable (Note: If not, see guidance in the
REMODCM Technical Information Document (MP-12-REM-REF(02,

Section 4.2), then follow Method 1k above, except for iii. where milk pathway

dose is:

Note:

Dy=28,;C, + 0249,.C; + 98x10°C,
D,=89C, + 98x10°C,
During the 2nd and 3rd quarters also add (to the above) the Inhalation

and Vegetation Pathways from Method b, during the $th quarter add
Inhalation and Milk (above) only.

4) Method 2a - Unit 1

Use the GASPAR code to determine the maximum organ dose. For the Special

Location, enter the following worst case quarterly average meteorology as taken
from the REMODCM Technical Information Document (MP-12-REM-REF02),

Attachment 5:

ILD-6
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XQ—= 6.1x10"sec’m’

DQ= 59x10"m" (Milk and Vegetation) and/or

D/Q=" L4x10"m™ (If 1983-1987 D/Q data is acceptable for
existing milk locations. If not, see guidance in the
REMODCM Technical Information Document

L_\ (MP-12-REM-REF02), Section 4.2)

J\aﬁ&e; Use the Inhalation, Milk and Vegetation pathways (if applicable) in
totaling the dose. If the maximum organ dose is greater than 3.8 mrem

- 'x»\
éjﬁm 2 Mypinta calendar quarter Wgo to Method 2k,
AW = =
(%)

Method 2b - Unit 1

Use the GASPAR code with actual locations, real-time meteorology and the
pathways which actually exist at the time at those locations.

b. Critical Organ Doses (Applicable to Units 2 and 3)

n Method 1a - Unit 2 and Unit 3

The maximum organ dose is the greater of D;or D,

Dr=31x10",,C, + 2953 ,.C, + 26x 107 C,,

D= LIXx10°C, + 26x10°C . .
™ N ’ ’ "ty -)/

/1\,—\ I‘hm; If either dose is greater than 2.5 mrem dupig a calendar quaner@/ A e
shotter Tithie perio 0 to Method 1b for Units 2 and 3 below. 4
Where:
D; = The thyroid dose for the period of gaseous effluents releases.
D, = The dose to the maximum organ other than the thyroid for the
period of gascous effluent releases.
mC, = The total curies of I-131 in gaseous effluents from Unit 2

(Unit 2 Vent and Steam Generator Blowdown Tank Vent*) or
Unit 3 (Unit 3 Vent. ESF Building Vent, Steam Generator
Blowdown Tank Vent*, and Containment Drawdown**)
during the period of interest.***

Gy = The total curies of I-133 in gaseous effluents from Unit 2
(Unit 2 Vent and Steam Generator Blowdown Tank Vent*) or
Unit 3 (Unit 3 Vent, ESF Building Vent. Steam Generator
Blowdown Tank Vent*_ and Containment Drawdown**)
during the period of interest. ***

Cr = The total curies of particulates with half-lives greater than
eight days released in gaseous effluents from the Unit 2 Vent
or Unit 3 (Unit 3 Vent, ESF Building Vent. and Containment
Drawdown**) during the period of interest. ***

Cy = The total curies of tritium released in gaseous effluents from
the Unit 2 Vent or Unit 3 (Unit 3 Vent, ESF Building Vent
and Containment Drawdown**) during the period of
interest.***

11.D-7
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2)

* Results from SAT studies in 1982 and 1983 and guidance provided in the
R. A Crandall / E. R. Brezinski memo to E. J. Mroczka, Millstone Unit 2
Steam Generator Blowdown Tank Releases, NE-83-RA-879, June 15,
1983, indicate that the steam generator blowdown tank vent releases can
be estimated by use of a factor of 1/6.000 (a DF of 2000 and a partitioning
factor of 1/3). Although Unit 3 normally recycles blowdown, periodically
blowdown is released for short periods of time. These releases should be
similar to Unit 2 and until studies can be perforined at Unit 3 the same
calculation should be performed. Based upon the above. the formula to be
used is:

S/G blowdown concentration x S/G blowdown flow rate x 1/6000 x
time = integrated activity

** This pathway does not have a eftluent monitor.

*** Unit 2 and 3 also have releases via the Unit 1 Stack. This activity will be
included in the Unit 1 calculations unless 20% of any airborne limit is
exceeded and/or a Special Evaluation is performed.

Method 1b - Unit 2 and Unit 3

Doses from vegetation consumption can be neglected during the 1st and th
quarters and doses from milk consumption can be neglected during the 1st
quarter. These time frames can be extended for short term releases (batch
releases and weekly continuous. if necessary) it it can be verified that the milk
animals were not on pasture and’or vegetation was not available for harvest.
Therefore, calculate doses to the thyroid and maximum organ for pathways that
actually exist. Sum pathways, if necessary.

With the same determination of radioactivity released in Method la above,
calculate the pathway-related doses as follows:

i Inhalation Pathway (1st, 2nd, 3rd and 4th Quarters)
Dy=41,,C, 4 1.0,,,C, + 33x107°C,
Do=41C, + 33x10°C,

ii. Vegetation Pathway (2nd and 3rd Quarters)
Dy=105;,C, + 1.9,;,C, + 1.0x10°C,,
Dye=124C, + 1.0x10°C,

in. Milk Pathway (2nd, 3rd and 4th Quarters)

Dy= 3000 ,,C, t 266,,C, + 13x10°C,
Do= 951C, + 13x10°C,

Sum above pathways. as appropriate (Note: sum of all three pathways is
Method 1a).

Nofes, The maximum organ dose is the greater of Dy or Dy, 1f it is

11.D-8
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(3

C)

(6)

Method Ic - Unit 2 and Unit 3

After reviewing the existing cow and goat farms, if it can be determined that the 1983-
1987 DiQ) data is acceptable (Note: 1f not, see guidance in the REMODCM Technical
Information Document (MP-12-REM-REF02), Section 4.2, then follow Method b, above,
except for iif where the milk pathway dosc Is:

Dy - 122,,C, + 1.08,5,C, + 1.3x 107 C,
Do~ 40C, + 13x10°C,

Note:  During the 2nd and 3rd quarters also add (to the above) the Inhalation and
Vegetation Pathways from Method1b above; during the 4th quarter add

Inhalation and Milk (above) only.

Method 2a - Unit 2 and Unit 3

Use the GASPAR code to determine the maximum organ dose. For the Special Location,
enter the following worst case quarterly average meteorology as taken from the
REMODCM Technical Information Document (MP-12-REM-REF02), Attachmoent 3

X B.1x10°sec/m’

DQ  1.5x 107 m? (Milk and Vegetation) and/or

D/Q -6.1x10°m?
(If 1983-1987 D/Q data is acceptable for existing milk locations. If not.
see guidance in the REMODCAM Technical Information Document
(MP-12-REM-REF02), Section 4.2.)

As shown in the REMODCM Technical Information Document (MP-12-REM-REF02),
Attachments 4 and 5, the same meteorology can be used for both continuous and batch
releases. Therefore, the program need only be run once using the total curies from all
releases from Unit 2 or 3.

Use the Inhalation, Milk and Vegetation pathways (if applicable) in totaling the dose. If
the maximum organ dose is greater than 3.8 mrem. go to Methods 2b and 2c.

Method 2b - Unit 2

=N
Use the GASPAR code with the actual locations. real-time meteorologyW
pathways which actually exist at the time at these locations. The code s d be run

separately for steam generator blowdown tank vents and ventilation releases,
containment purges and waste gas tank releases.

Method 2¢ - Unit 3

Use the GASPAR code with the actual locations, real-time meteorology and th MI’Q <
pathways which actually exist at these locations. The code showd™be Tin separately for
ventilation, process gas, containment vacuum system, acrated ventilation and

AT

e

containment purges.

11.D-9



IL.D.

ODCM Revision 18

AT
GASEQOUS DOSE CALCULATIONS (Cont’d)
c. Estimation of Annual Critical Organ Doses Due to lodines, Tritium and Particulates
{Applicable to Units 1, 2, and 3)
An estimation of annual (year-to-date) critical organ doses (Dy; and Dy, for thyroid and
maximum organ other than thyroid, respectively) from radioiodine. tritium and
particulates with half-lives greater than 8 days released from Units 1. 2 and 3 shedld be
made every month to determine compliance with the annual dose limits for cach Unit. ‘
Annual critical organ doses pefi be determined as follows: /%5/7.
AL Coge
Unit 1 Unit 2 Unit 3
Dy =IDy, Dy, =EDy; Dy =EDy,
Dy =EDy, Dyor “ED Dy =EDy;

where the sums are over the first quarter (i.c.. summation of the all release periods within
the quarter) through the present calendar quarter doses.

Where:

Dyyie Dy Do Dyars Dyos and Dy, thyroid (T) dose and maximum organ
(O) dose (other than the thyroid) for the calendar year for Unit 1, 2, or 3.

Aindl IA/D/KW

The following guidelines shduld be used for D, and D Cﬁ‘{/

(H If the detailed quarterly dose calculations required per Section I1.D.5 for the
Annual Radioactive Effluent 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 in Section 11D 3. or 11.D.3.b.

(3) If Dy, and/or D, are greater than 15 mrem and quarterly dose was not
calculated using Method 1c of Section I1.D.3.a or 11.D. 3. b, recalculate the
quarterly dose using Method ic.

(4) If different organs are the maximum organ for different quarters, they can be
summed together and Dy recorded as a less-than value as long as the value is
less than 15 mrem. If it is not, the sum for cach organ involvch be 11/6 q
-

determined. »K"/W

H.D-10
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4. Gaseous Effluent Monthly Dose Projections

equipmentibe returned to service to reduce radioactive gascous effluents when the projected doses CrE
for each Unit (made at least once per 31 days) exceed 0.02 mrad gamma air, 0.04 mrad beta air, or
0.03 mrem to any organ from gascous effluents. The following methods are applied in the
estimation of monthly dose projections.

Section |.D.2.a of the REMM requires that ¢Crtiin gascous radwaste treatment { ,ﬁa

a. Unit 1 Projection Method

2)) Due to Gaseous Radwaste Treatment System (Qffgas) (Unit 1)

If the augmented offgas system is expected to be out of service during the
month, determine the noble gas air doses from the following:

DE,, (mrad) - 80 x Q x R x d N4 it
DY, s (mrad) /S 008 x Q x Rxd E’Jo C‘?ﬁw\““/—ﬂfu
Where: 9 A S /)7,0/7}6"
Q = Estimated curies/sec at the air ejector at the expected maximum
power for the month.
R — Estimated curie reduction factor from air ejector to stack via the

30 minute (actual time is approximately 55 minutes) holdup line
(in decimal fraction).
d = Estimated number of days the 30 minute holdup pipe will be
used.
Dy - Estimated monthly gamma air dose.
= 9.3 x 10" mrad/Ci* x Q Ci‘sec x R x d (day) x 8.6 X 10* sec/day
Dy, = Estimated monthly beta air dose.

* See the REMODCM Technical Information Document (MP-12-REM-REF02),
Section 4.2, for dose fuctor derivation,

2) Due to Ventilation System Releases (Unit 1)**

If portions of the Ventilation Treatment System are expected to be out of service
during the month, determine the monthly maximum organ dose projection
(D" o) from the following:

i. Method 1
Dfyo = 173 R, (1.01-R,) (Ry+ 0.01) D,

For the last quarter of operation, determine Dy, as determined per
Section I1.D.3.a.

Where:

R, = The estimate of the expected reduction factor for the
HEPA filter. Typically this should be 100 (see
NUREG-0016 or 0017 for additional guidance).

R, = The estimate of the fraction of the time which the
cquipment was inoperable during the last quarter.

R; = The estimate of the fraction of the time which the
equipment is expected to be inoperable during the next
month.

il. Method 2

If necessary, estimate the curies expected to be released for the next
month and applicable method for dose calculation from
Section I1.D.3.a.

I1LD-11
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b. Unit 2 Projection Method

(n Due to Gaseous Radwaste Treatment System (Unit 2)

Determine the beta and gamma monthly air dose projcction from noble £ases 9m,

from the following' ’ a4 1—7‘—57 Jﬁf -2 \
- s

- [ ~N )0'\( !

z ) "As Wﬁﬂff}jq/qw o~

\

DRy (mrad) = 93 x 10" Ch,
D'y (mrad) £9.3 x 107 CF,
D s = the estimated monthly beta air dose.
Where:
C = the number of curies of noble gas estimated to be released
from the waste gas storage tanks during the next month.
DY, = the estimated monthly gamma air dose.

(The dose conversion factor is from the REMODCM Technical
Information Document (MP-12-REM-REF02), Section 4.2, for the Unit
I stack releases since the Unit 2 waste gas tanks are discharged via the
Unit I stack. This factor should be conservative as the isotopic mix
would only be the longer-lived noble gases which would have Jower
dose conversion factors than the typical mix from Unit 1.)

(2) Due to Steam Generator Blowdown Tank Vent (Unit 2)

i. Method 1

Determine DFy,,, which is the estimated monthly dose to the maximum
organ from the following:

D50 = 13 R, x Dy

For the last quarter of operation, determine D as determined per
Section 11.D.3.b.

Where:

R, = the expected ratio of secondary coolant iodine jeve) for the
coming month as compared with the average level during the
quarter used in determining Dy above.

it. Method 2
If necessary, estimate the curies expected to be released for the next

month and applicable method for dose calculation from
Section 11.D.3.b.

H.D-12
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3)

* %

Due to Ventilation Releases (Unit 2)**

If portions of the ventilation treatment system are expected to be out of service
during the month, determine the monthly maximum organ dose projection
(D) from the following:

R Method 1

Determine Dy, which is the estimated monthly dose to the maximum
organ from the following:

Dfyo = 13 R, (1.01- Ro) (R, + 0.01) D,

For the last quarter of operation. determine Dy, as determined per
Section 11.D.3-b.

R, = the expected reduction factor for the HEPA filter. Typically this
should be 100 (sce NUREG-0016 or 0017 for additional
guidance).

R, = the fraction of the time which the equipment was inoperable
during the last quarter.

R, = the fraction of the time which the equipment is expected to be
inoperable during the next month.

ii. Method 2

If necessary, estimate the curies expected to be released for the next
month and applicable method for dose calculation from
Section 11.D.3. 4.

Since dose projections are only required if the treatment specified in Section 1D of
the Radiological Effluent Monitoring Manual are not operating, the monthly gamma
and beta air dose projections arc not required for ventilation releases.

c. Unit 3 Projection Method

0))

Due to Radioactive Gaseous Waste System (Unit 3)

Determine the beta and gamma monthly air dose projection from noble gases
from the following:

» £
Dy (mrad) = 9.3 x 10° (No (M ANGE - T
D% (mrad /é—() 3x 107 ¢, 45 LAasy ﬂ;”\/lﬂﬁ“‘j

j 1'17'0/4‘7

CFy = the number of curies of noble gas estimated to be releascd
from the reactor plant gaseous vents (the activity from this
pathway increases when the process waste gas system is out
of service.) during the next month.

Df = the estimated monthly gamma air dose.

D5 = the estimated monthly beta air dose.

Where:

(The dose conversion factor is from the REMODCM Technical
Information Document (MP-12-REAM-REF02), Section 4.2, for the Unit
I stack releases since the Unit 3 reactor plant gaseous vents are
discharged via the Unit 1 stack )

11.D-13
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(2)

(3)

Due to Steam Generator Blowdown Tank Vent (Unit 3)

Method 1

Determine D%, which is the estimated monthly dose to the maximum organ.
E -
D50 =13R;x Dy

For the last quarter of operation. determine D, as determined per
Section I1.D.3.b.

Where:
R, = the expected ratio of secondary coolant iodine level for the
coming month as compared with the average level during the
quarter used in the determining D, above.
ii. Method 2

If necessary, estimate the curies expected to be released for the next month and
applicable method for dose calculation from Section 11.D.3.b.

Due to Ventilation Releases (Unit 3)**

If portions of the ventilation treatment system are expected to be out of service
during the month, determine the monthly maximum organ dose projection (I)',,,)
from the following:

* %k

Method 1

Determine D'y, which is the estimated monthly dose to the maximum organ.
Dfyo = 1/3 R, (1.01- R.) (R, ! 0.01) D,

For the last quarter of operation, determine [, as determined per
Section 11.D.3.b.

Where:
R, = the expected reduction factor for the HEPA filter. Typically
this should be 100 (sce NUREG-0016 or 0017 for additional
guidance).
R, = the fraction of the time which the equipment was inoperable
during the last quarter.
R, = the fraction of the time which the equipment is estimated to be
inoperable during the next month.

Method 2

If necessary, estimate the curics expected to be released for the next month and
applicable method for dose calculation from Section 11.D.3.h.

Since dose projections are only required if the treatment specified in

Section I.D of the Radiological Effluent Monitoring Manual are not
operating, the monthly gamma and beta air dose projections are not required
for ventilation releases.

11.D-14
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5.

Quarterly Dose Calculations for Annual Radioactive Effluent Report

Detailed quarterly gaseous dose calculations required for the Annual Radioactive Effluent Report
shall be done using the computer codes GASPAR and AIREM.

Compliance with 40(?FR190‘/.@

The following sources Mbe considered in determining the total dose to a real individual from
uranium fuel cycle sources:

Gaseous Releases from Units 1, 2, and 3.

Liquid Releases from Units 1, 2, and 3.

Direct and Scattered Radiation from Unit 1 Turbine Shine.

Direct and Scattered Radiation from Radioactive Material Stored on Site.

Since all other uranium fuel cycle sources are greater than 5 miles away, they need not be
considered.

P an o

The Radioactive Effluents Technical Specifications (RETS) contain specific requirements in
REMODCM, Section 111, Control D.3, for Unit land Technical Specification 3.11.3 for Units 2 &
3 for ensuring compliance with 40CFR190 based on gaseous and liquid doses (sources a and b).

Calculations and detailed surveys* were used to characterize off-site exposure from “Skyshine”
(source ¢) from the Unit | Turbine Building. The location of maximum dose is that of the critical
fisherman. Listed below are the assumptions used for the calculation of this dose:

CALCULATION OF SKYSHINE CONTRIBUTION TO CRITICAL FISHERMAN**

(1) Based upon data obtained by Don Landers (MP Env. Lab) from the State of CT

Department of Environmental Protection (DEP) records on lobster catches:
Annual average of 3.5-4.5 days between trips to each lobster basket.

(2)  Thercfore, there are 104 trips per year.
Conservatively. assuming it takes one hour in the arca to check all the baskets, this
results in 104 hours around the intake structures areas.

(4)  Maximum dose rate in the area is normally 65 pR:hr.

(3)  Average dose rate is approximately one-half of the maximum.

(6)  Therefore, annual dose 1o critical lobsterman is approximately
104 hours/year x 65 uR/h x 1/2 = 3.4 mrem.

(7)  Multiplication to account for increase due to hydrogen water chemistry (HHWC).

(8)  Therefore, dose/month =

nrem

mrem ‘ear . . i
3.4 x -2 x Unit 1 Capacity Factor = 0.3 -
year 12 months month

'For operation without hydrogen injection, HWC - |.

There are three things that could increase the Skyshine doses. First, would be an increase in the
percent of N-16 in main steam. This occurs at plants implementing hydrogen water chemistry
(HWC) and was observed at the Unit 1 mini test. Based on this test and data from other HWC
plants an HWC factor increase in the range of 1.5 to 4 for feedwater hydrogen of 0.4 10 0.8 ppm
and a factor increase from 4 to 5 for 0.8 to 2.0 ppin would be expected. Hence, any process that
could increase N-16 main steam concentrations would require a detailed Radiological
Environmental Review to ensure limits are met. Second. would be removal of shiclding within
the Unit 1 Turbine Building. This is not expected, but would definitely receive a radiological
review if it occurred. Third, would be an increased occupancy time by a member of the public
off site such that the combined occupancy and dose rate exceeded that assumed for the fisherman.
Since the dose rate decreases rapidly with distance, this would only be expected to be an activity
very near the Unit 1 intake structure. The Safety Analysis Branch (SAB)RAB should be
informed by anyone who becomes aware of any activity by a member of the public that could be
expected to exceed 50 hours per year in this location.

I1.D-15
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7.

Doses to source d are controlled by design and operations to ensure the off-site dose from each
radwaste storage facility is less than one mrem per yvear. Potential doses from cach facility are
evaluated 1in Radiological Environmental Reviews (RER’s) where total off-site doses from all
four sources are considered to ensure complhance with 40CFR190.

Memo to P. L. Tirinzoni from J. W. Doroski and C. A. Flory. Skyshine Evaluation at Millstone
Unit #1. NE-87-RA-1033, December 8, 1987.

This should be the most miting individual since it is expected that even though fishermen may
spend more time near the area, they normally fish in an area of 1 pR'hr.

] 100
Bases for Gaseous Pathway Dose Calculations - s M -

The dose calculation methodology and parameters used in L]}(e#lDGFé implement the requirements
in Section HLA of Appendix I (10CFR50) which states that conformance with the ALARA dose
objectives of Appendix I be shown by calculational procedures based on models and data, such
that the actual exposure of a member of the public through appropriate pathways is unlikely to be
substantially underestimated. Operational flexibility is provided by controlling the instantaneous
release rate of noble gas (as well as iodines and particulate activity) such the maximum off-site
dose rates are less than the equivalent of 500 mrem/vear to the whole bodyv, 3000 mrem/year to
the skin from noble gases. or 1500 mrem/year to a critical organ from the inhalation of jodines,
tntium and particulates. The dose rate limits are based on the 10CFR20 (pre-1991) annual dose
limits, but applied as an instantaneous limit to assure that the actual dose over a vear will be well
below these numbers.

The equivalent instantancous release rate hmits for Unit 1 were determined using the EPA
AIREM code. For Units 2 & 3, these doses were calculated using the NRC GASPAR code. The
AIREM code calculates cloud gamma doses using dose tables from a model that considers the
finite extent of the cloud in the vertical direction. Beta doses are calculated assuming semi-
infimte cloud concentrations, which are based upon a standard sector averaged diffusion equation.
The GASPAR code implements the models of NRC Regulatory Guide 1.109, Rev. 1, “Calculation
of Annual Doses to Man from Routine Releases of Reactor Effluents for the Purpose of
Evaluating Compliance with 10CFR Part 50, Appendix 1™ Input parameter values tvpically used
in the dose models are listed in the Station Reference Manual, “REMODCM Technical
Information Document (MP-13-REM-REF02). This same methodologyv is used in the
determination of compliance with the 40CFR 190 total dose standard for the gascous pathwavs.

In the determination of compliance with the dose and dose rate limits, maximum individual dose
calculations are performed at the nearest land site boundary with maximum decaved X/Q, and at
the nearest vegetable earden (assumed to be nearest residence) and cow and goat farms with
maximum D/Qs. The conversion constants in the Method 1 equations for maximum air doses,
organ and whole body doses, and dose rates are based on the maximum observed comparison of
historical effluent releases and corresponding calculated maximum doses. The dose conversion
factors are calculated based on the ratio of the observed highest dose and the curies of fission and
activation products released during the period. This ratio results in the Method 1 equation
conversion factor in mrem/Ci released. Reference Manual MP-13-REM-REF02 describesﬁt:/eﬁj/
derivation of the Method 1 constants and list the historical maximum doses calculated foL AC]
organ.

I.D-16
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LIQUID MONITOR SETPOINTS

1. Unit 1 Liquid Radwaste Effluent Line

The trip/alarm setting on the Unit 1 liquid radwaste discharge line depends on dilution water flow,
radwaste discharge flow, the isotopic composition of the liquid, the background count rate of the
monitor and the efficiency of the monitor. Due to the variability of these parameters, an
alarm/trip setpoint will be determined prior to the release of each batch. The following method

AN
will be used: r]o(’\u/Da

Determine the allowable discharge flow (F) from:
F=01xR/xD
Where:

A

. . . uCi/mlof nuclide i { '2‘/' /49

Rf)= Re quired Re duction Factor =1/% - — A
/ MPC of nuclide i

Based on the tank isotopic analysis and the MPC values for each identified nuclide

(including noble gases*) determine to be in the liquid radwaste effluent.

DD = The existing dilution flow * (Note: D = # service water pumps x 8,000 gpm +
# emergency service water pumps x 2.500 gpm

Note: That discharging at this flow rate would yield a discharge concentration
corresponding to 10% of the Technical Specification Limit due to the safety factor of 0.1.

With this condition on discharge flow rate met, the monitor setpoint can be calculated:
Ay =2xACxCa
(5 * " /

Where: C ;)/ﬂ?_?

(§}§¢~ The setpoint of the monitor (cps).

AC = The total radwaste effluent concentration (f1Ci/ml ) in the waste tank.
Ca = The current cahibration factor for the radwaste effluent line monitor.
2 = 'The multiple of expected count rate on the monitor based on the radioactivity

concentration in the tank.

This value or that corresponding to 2.1 x 107 pCi/mI**, whichever is greater, plus
background is the trip setpoint. For the latter setpoint, independent valve verification
shall be performed and a minimum dilution flow of 2,500 gpm shall be verified and if
necessary. appropriately adjusted.

The allowable discharge flow rate (F) calculated above may be increased by up to a
factor of 5 with appropriate administrative controls (e.g.. ensure other release points may
not cause MPC’s to be exceeded).

If necessary, credit for other unit dilution flow can be taken as long as administrative controls are in place to assure
MPC’s are not exceeded. When using other unit dilution flow, at least one circulating water pump from the other unit
shall be operating and the setpoint shall be equal to 8.5 x 10™ uCi/ml. The value of 8.5 x 10 is based on a maximum
discharge flow of 350 gpm. a minimum dilution flow of 100.000 gpm. and an effective maximum permissible
concentration of 3 x 10*. The concentration assumes that Sr-90 is present at 10% of 1otal activity.

The value of 2.1 x 107 is based on the same parameters as the previous note except minimum dilution flow is 2.500 gpm.

ILE-1
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LIQUID MONITOR SETPOINTS (Cont’d)

2a.

2bh.

Unit | Reactor Building Service Water Effluent Line

The MP1 Reactor Building Service Water Monitor is approximately two times the ambient
background reading on the monitor in counts per second.

Unit | Reactor Building Service Water Effluent Concentration Limitation

Results of analysis of service water sample taken in accordance with Table 1.C-1 of Section | of
the REMODCM shall be used to limit radioactivity concentrations in the service water to less than
the limits in 10CFR20, Appendix B (version prior to January 1. 1994).

Unit 2 Clean Liquid Radwaste Effluent Line

Similar to the Unit 1 liquid discharge line, the setpoints on the Unit 2 liquid waste effluent line
depend on dilution water flow, radwaste discharge flow, the isotopic composition of the liquid, the
background count rate of the monitor and the efficiency of the monitor. Due to the variability of
these parameters, an alarm/trip setpoint will be determined prior to the release of each batch. The
following method will be used:

From the tank isotopic analysis and the MPC values for cach identified nuclide {including noble
gases*) determine the required reduction factor, i.¢.

For Nuclides Other Than Noble Gasci‘{

l R . “(],/ ]“I f “UCI]dC]
{ ] — € qullCd I{L dUCl)On l actor = ] / _ o -

MPC of nilClidC i“ 24
For Noble Gases%'

R, = Required Re duction Factor =1/

tC1/ ml of noble gases
r &

2x10 4pCi/ml

~2x107* /Z nCi/mlof noble gases

R = the smallerof Ry or R,

* In lieu of determining the required reduction factor for noble gases, conservatism is allowed. For

example, calculate the maximum concentration of noble gases that can be discharged from any
tank.

Assuming:

Maximum discharge rate = 350 gpm

Normal Minimum dilution flow = 200.000 ¢pm (2 circrlating pumps, less than rated due
to biotic fouling))

350 gpm

— =P 2 2x10? pCi/ml
200,000 gpm

Maximum Noble Gas Concentration x

Therefore,

Maximum concentration = 0.11 pCi/ml

ILE-2
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ILE. LIQUID MONITOR SETPOINTS (Cont’d) ‘./'ASU/\'

Determine the allowable discharge flow (F) in gpm:

F-0IxRxD

Where:

>~ The existing dilution flow (D): (Note: D = # circulating water pumps x
100.000 gpm + # service water pumps x 4.000 gpm

Note that discharging at this flow rate would yield a discharge concentration
corresponding to 10% of the Technical Specification Limit due to the safety
factor of 0.1.

The allowable discharge flow rate (F) may be increased by up to a factor of 5 with appropriate
administrative controls to ensure other releases concurrent with releases from this pathway would
not cause MPC’s to be exceeded.

With this condition on discharge flow rate met. the monitor setpoint can be calculated:

R = 2 x AC x Ca(See Note 1 below.)

Where:
R.. = 'The setpoint of the monitor (cps).
AC = The total radwaste effluent concentration (pCi‘ml ) in the tank.
Ca — The current calibration factor for the effluent line monitor.
2= The multiple of expected count rate on the monitor based on the radioactivity

concentration in the tank.

This value or that corresponding to 1.7 x 10 nCi‘ml (Note 2 below), whichever is greater, plus
background is the trip setpoint. For the latter setpoint, independent valve verification shall be
performed and minimum dilution flow in Note 2 shall be verified and if necessary, appropriately
adjusted.

Note 1: If discharging at the allowable discharge rate (F) as determined in above. this setpoint ( ;\!'7 GG
would correspond NORL] Betowsto 20% of the Technical Specitication limit. W

Note 2: This value is based upon worst case conditions. assuming maximum discharge flow
(350 gpm), normal minimum dilution water flow (200,000 gpm for MP2) and an
assumed worst case mix of nuclides (3 x 107 - 1-131 MPC). This will assure that low
level releases are not terminated due to small fluctuations in activity. However, to verify
that the correct tank is being discharged when using this value, independent valve
verification shall be performed. This value may be adjusted (increased or decreased) by
factors to account for the actual discharge flow and actual dilution flow: however.
controls shall be established to ensure that the allowable discharge flow is not exceeded
and the dilution flow is maintained.

ILE-3
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ILE. LIQUID MONITOR SETPOINTS (Cont’d)

4.

Unit 2 Aerated Liquid Radwaste Effluent Line and Condensate Polishing Facility Waste
Neutralization Sump Effluent Line

Same as 1LE3 for Clean Liquid Monitor and the Condensate Polishing Facility (CPF) Waste
Neutralization Sump monitor except the CPF monitor has the capability to readout in CPM or
nCiml. For the CPF Waste Neutralization Sump monitor, use a default setpoint if no chemistry
grab samples are required. This default shall be the lower of: two times background or the value
as specified in 11LE.3.

Unit 2 Steam Generator Blowdown

Assumptions used in determining the Alarm setpoint for this monitor are:

a. Total S.G. blowdown flow rate = 700 gpm.

b. Normal minimum possible circulating water dilution flow during periods of blowdown =
200,000 gpm (2 circulating water pumps) - 200,000 gpm.

c. The release rate limit is conservatively set at 10% of the J0CFR Part 20 limit
for I-131 (0.1 x 3 x 107 pCi/ml = 3 x 10* uCirmly*

d. Background can be added after above calculations are performed.

g PRV /BT
Therefore, the alarm Sproianonespom to @ concentration of: ( G

., 200.000
Alarm (uCi‘ml) = - X

3x 10 + background** - 8.5 x 10 uCi/ml + background

. . . . Fy
T'he latest monitor calibration curve s};@r@l be used to determine the alarm setpoint in cpm ( 4 /Is 7

corresponding to 8.5 x 10 nCi/ml. 7
p g

This setpoint may be adjusted (increased or dccrcascd) through proper administrative controls if
the stcam generator blowdown rate is maintained other than 700 gpm and/or other than 2
circulating water pumps are available. The adjustment would correspond to the ratio of flows to
those assumed above or:

circulating & service water flow (gpm) 700
- - — X

Alarm (Ci/mly = 8.5 x 107 pCizml x » ) +
200,000 5/G blowdown (gpm)

) . circulating & service water flow (gpr
Background = 3x10 Rp(‘l/ml X 2 ee water ow (gpm)

- + Background
total S/G blowdown (gpm)

Note:  The Steam Generator Blowdown alarm criteria is in practice based on setpoints requnred

to detect allowable levels of primary to secondary leakage. This alarm criteria is ,)/15
typically more restrictive than that required to mect discharge limits. This fact sbeﬂ'r be | /.»Zq
verified, however, whenever the alarm setpoint is recalculated.

* In heu of using the I-131 MPC value, the identified MPC values for unrestricted arca may be
used.
** Background of monitor at monitor location (i.e.. indication provided by system monitor with
no activity present in the monitored system).
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ILE.

ODCM Revision 18

LIQUID MONITOR SETPOINTS (Cont’d)

Sh.

7a.

7b.

Unit 2 Steam Generator Blowdown Effluent Concentration Limitation

The results of analysis of blowdown samples required by Table 1.C-2 of Section 1 of the
REMODCM shall be used to ensure that blowdown effluent releases do not exceed the
concentration limits in 10CFR20, Appendix B (version prior to January 1, 1994).

Unit 2 Condenser Air Ejector

N/A since this monitor is no longer a final liquid effluent monitor.

Unit 2 Reactor Building Closed Cooling Water

The purpose of the Reactor Building Closed Cooling Water (RBCCW) radiation monitor is to give
waming of abnormal radioactivity in the RBCCW system and to prevent releases to the Service
Water system which, upon release to the environment, would exceed allowable limits in
10CFR20. According to Calculation RERM-02665-R2, radivactivity in RBCCW water which
causes a monitor response of greater than the setpoint prescribed below could exceed 10CFR20
limits upon release to the Service Water system.

SETPOINT DURING POWER OPERATIONS:

To give adequate warning of abnormal radioactivity, the setpoint shall be two times the radiation
monitor background reading, provided that the background reading does not exceed 2,000 cpm.
The monitor background reading shall be the normal monitor reading. If the monitor background
reading exceeds 2.000 cpm, the setpoint shall be set at the background reading plus 2,000 cpm
and provisions shall be made to adjust the setpoint if the background decreases.

SETPOINT DURING SHUTDOWN:

1. During outages not exceeding three months the sctpoint shall be two times the radiation
monitor background reading, provided that the background reading does not exceed 415 cpm.
If the monitor background reading exceeds 415 cpm, the setpoint shall be set at the
background reading plus 415 cpm and provisions shall be made to adjust the setpoint if the
background decreases.

1

During extended outages exceeding three months, but not exceeding three years, the setpoint
shall be two times the radiation monitor background reading, provided that the background
reading does not exceed 80 cpm. If the monitor background reading exceeds 80 cpm, the
setpoint shall be set at the background reading plus 80 cpm and provisions shall be made to
adjust the setpoint if the background decreascs.

PROVISIONS FOR ALTERNATE DILUTION FLOWS:

These setpoints are based on a dilution flow of 4,000 gpm from one service water train. If
additional dilution flow is credited, the setpoint may be adjusted proportionately. For example,
the addition of a circulating water pump dilution flow of 100,000 gpm would allow the setpoint to
be increased by a factor of 25.

Unit 2 Service Water and Turbine Building Sump Effluent Concentration Limitation

Results of analyses of service water and turbine building sump samples taken in accordance with
Table 1.C-2 of Section I of the REMODCM shall be used to limit radioactivity concentrations in
the service water and turbine building sump effluents to less than the limits in 10CFR20,
Appendix B (version prior to January 1, 1994).

ILE-5
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LIQUID MONITOR SETPOINTS (Cont’d)

8.

Unit 3 Liguid Waste Monitor

Similar to the Unit 1 liquid discharge line, the setpoints on the Unit 3 liquid waste monitor depend
on dilution water flow, radwaste discharge flow. the isotopic composition of the liquid. the
background count rate of the monitor and the cfficiency of the monitor. Due to the variability of
these parameters, the alert and alarm setpoints will be determined prior to the release of each
batch. The following method will be used:

From the tank isotopic analysis and the MPC values for each identified nuclide (including noble
gases*) determine the required reduction factor, t.¢.:

For Nuclides Other Than Noble Gases*:

nCi/mlof nuclide i
MPC of nuclide i

R| = Re quired Re duction Factor =1/%

For Noble Gases:*

1C1/ ml of noble gases

2x1077 pCi/ml

R = Required Re duction Factor=1/Y

~2x10"* 73 pCi/ml of noble gases

R = the smaller of Ry or R,

* In lieu of determining the required reduction factor for noble gases, conservatism is allowed.
For example, calculate the maximum concentration of noble gases that can be discharged from
any tank.

Assuming:
Maximum discharge rate = 150 gpm
Normal Minimum dilution flow = 300,000 gpm (2 circulating pumps)

- . . 150 gpmn
Maximum "Allowable” Concentration x ——— pm_

=2 X107 pCivml
300.000 ppm

Therefore,
Maximum “allowable™ concentration = 0.4 pCi‘ml

Determine the allowable discharge flow (F)
“=0.1xRxD

Where:
D> = The existing dilution flow (D): (Note: [D = # circulating water pumps x
150.000 gpm + # service water pumps x 15,000 gpm

Note that discharging at this flow rate would yield a discharge concentration corresponding
to 10% of the Technical Specification Limit due 1o the safety factor of 0.1,

The allowable discharge flow rate (F) may be increased by up to a factor of 5 with appropriate
administrative controls to ensure other releases concurrent with release from this release pathway
would not cause MPC’s to be exceeded.

ILE-6
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IL.E. LIQUID MONITOR SETPOINTS (Cont’d) M.Ayy\'

With this condition on discharge flow rate met. the monitor setpoint can be calculated:

R, =2 x AC x Ca (see Note 1)

Where:
R.. = The setpoint of the monitor (cps).
AC = The total radwaste effluent concentration (nCi/mi ) in the tank.
Ca = The current calibration factor for the ctfluent line monitor.
2 = The multiple of expected count rate on the monitor based on the radioactivity

concentration in the tank.

This value, or that corresponding to 2 x 107 uCi/ml (Note 2 below), whichever is greater. plus
background. For the latter setpoint, independent valve verification shall be performed and
minimum dilution flow in Note 2 shall be verified and if necessary, appropriately adjusted.

Note 1: If discharging at the allowable discharge rate (F) as determined above, this Alarm
setpoint would yield a discharge concentration corresponding to 20% of the Technical
Specification limit.

Note 2: This value is based upon worst case conditions, assuming maximum discharge flow
(150 gpm), minimum dilution water flow (2 circulating pumps = 300.000 gpm), and an
assumed mix of nuclides as specified for an unidentified liquid release in 0CFR20
(1 x 107 uCi/ml). This will assure that low level releases are not terminated due to small
fluctuations in activity. However. to verify that the correct tank s being discharged
when using this value, independent valve verification shall be performed. This value
may be adjusted (increased or decreased) by factors to account for the actual discharge
flow and actual dilution flow; however, controls shall be established to cnsure that the
allowable discharge flow is not exceeded and the dilution flow is maintained.

9, Unit 3 Regenerant Evaporator Effluent Line

The MP3 Regencrant Evaporator has been removed from service with DCR M3-97-041.
Therefore a radiation monitor alarm is not needed.

10. Unit 3 Waste Neutralization Sump Effluent Line

Same as Section /1.£.8. Note that for this monitor, even though grab samples may not be required,
setpoints still have to be utilized. In such cases, the default shall be the lower of: two times
background or the value as specified in 1LE.8.

ILE-7
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LIQUID MONITOR SETPOINTS (Cont’d)

I1a.

11b.

Unit 3 Steam Generator Blowdown

The alarm setpont for this monitor assumes:

a.  Steam generator blowdown rate of 400 gpm (maximum blowdown total including weekly
cleaning of generators - per 3-Part Memo from MP3 Reactor Engineering).

b, The release rate limit is conservatively set at 10% of the 7OCFR Part 20 limit (0.1 times the
1-131 MPC* for unrestricted areas which equals 0.1 x 3 x 107 pCi/ml).

¢ Minimum possible circulating and service water dilution flow during periods of blowdown =
300,000 gpm (2 circulating water pumps) + 30,000 gpm (2 service water pumps) =
330,000 gpm.

d.  Background can be added after above calculations are performed.

B
Therefore, the alarm setpoint M corresponﬂm a concentration of:

330,000 } .
Alarm (pCi/ml)y = 100 x3x107% 4 buckground = 2.47 x 1077 pnCi/ml + background
This setpoint may be increased through proper administrative controls if the steam generator
blowdown rate is maintained less than 400 gpm and/or more than 2 circulating and 2 service water
pumps are available. The amount of the increase would correspond to the ratio of flows to those
assumed above or:

. . . circulating & service water {flow (gpmn 400
Alarm (uCi/mly = 247 x 10 3 pCr/ml x g & mervet er (‘pll X — — +
330,000 S/Goblowdown (gpm)
: . circulating & service water flow {gpm)
Background = 3x10 Rp(‘l/ ml x mg & service water flow {gpm) + Background
total S/ G blowdown (gpm)
Note:  The Steam Generator Blowdown alarm criteria is in practice based on setpoints required

to detect allowable levels of primary to secondary leakage. This alarm criteria is

typically more restrictive than that required to meet discharge limits. This fact W be

verified, however, whenever the alarm setpoint is recalculated. AR

* In licu of using the 1-131 MPC value, the identified MPC values for unrestricted area may be
used.

Unit 3 Steam Generator Blowdown Effluent Concentration Limitation

The results of analysis of blowdown samples required by Table L.C-3 of Section | of the
REMODCM shall be used to ensure that blowdown etfluent releases do not exceed the
concentration limits in 10CFR20, Appendix B (version prior to January I, 1994).

ILE-8
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ILE. LIQUID MONITOR SETPOINTS (Cont’d)

12a. Unit 3 Turbine Building Floor Drains Effluent Line

The alarm setpoint for this monitor assumes:

a.  Drinking water 1s not a real pathway at this site. Therefore, the NRC code, LADTAP. is used
to calculate the dose to the maximum individual.

b.  The average annual discharge flow is 1.11 x 10~ ft*/sec (process flow during sump pump
operation is 50 gpm and pump normally operates less than 10% of the time for a conservative
average flow of' S gpm). There is no continuous additional dilution. therefore, there is no
dilution prior to discharge.

c.  Near field dilution factor = 13,000,

Far field dilution factor = 32,000.
(Reference: Millstone 3 FSAR, Section 2.4.13)

d. Isotopic concentrations were taken from the Miflsione 3 FSAR, Table 11.2-4 (See column
under Turbine Building).

¢.  Each concentration above was multiplied by the total annual flow (9.95 x 10 cm’,
conservatively assuming 5 gpm continuous as discussed in item b).

f. The maximum individual organ dose is set equal to 1% of 75 mrem (40CFR190 limit). The
limiting individual is the child; maximum organ is the thyroid. This value is approximately
one quarter of the value

The setpoint corresponding to 0.75 mrem to the child’s thyroid is 3.8 x 10~ pCi/m].

12b. Unit 3 Service Water and Turbine Building Sump Effluent Concentration Limitation

Results of analyses of service water and turbine building sump samples taken in accordance with
Table 1.C-3 of Section I of the REMODCM shall be used to limit radioactivity concentrations in W
the service water and turbine building sump effluents to less than the limits in 10CFR20, [‘J

Appendix B (version prior to January 1, 1994).

13. Bases for Liquid Monitor Setpoints

Liquid effluent monitors are provided on discharge pathways to control, as applicable, the release
of radioactive materials in liquid effluents during actual or potential releases of liquid waste to the
environment. The aJarm / trip setpoints are calculated to ensure that the alarm / trip function of
the monitor will occur prior to exceeding the limits of 10 CFR Part 20 (Appendix B, Table 11,
Column 2), which applies to the release of radioactive materials from all units on the sjte. This
limitation also provides additional assurance that the levels of radioactive materials in bodies of
water in Unrestricted Areas will result in exposures within the Section 11.A design objectives of
Appendix 1 to 10 CFR Part 50 to a member of the public.

In application, the typical approach is to determine the expected concentration in a radioactive
release path and set the allowable discharge rate past the monitor such the existing dilution flow
will hmit the effluent release concentration to 10% of the MPC limit for the mix. The setpoint is
then selected to be only 2 times the expected concentration, or 20% of the MPC limjt. As a result,
considerable margin is included in the selection of the setpoint for the monitor to account for
unexpected changes in the discharge concentration or the contribution from other potential release
pathways occurring at the same time as the planned effluent release.  For those monitors on
systems that are not expected to be contaminated. the alarm point is usually selected to be two
times the ambient background to give notice that normal conditions may have changed and should
be evaluated.
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ILF. GASEOUS MONITOR SETPOINTS

1. Unit | Hvdrogen Monitor

Per Section [11.C.3 of the Radiological Effluent Controls, the alarm setpoint shall be less than or
equal 1o 4% hydrogen by volume. [Note: This parameter is pertinent only during the operational
period of the plant. Power operations has permanently ceased. |

2. Unit 1 Steam Jet Air Ejector Offgas Monitor

[Note: This parameter is pertinent only during the operational period of the plant. Power
operations has permanently ceased. ]

Radiological Effluent Control 111.C.2 requires the alarm setpoint to be set up to ensure that the
instantancous noble gas release rate limits from the stack are not exceeded.

Radiological Effluent Control 111.C.4 specifies the maximum allowed noble gas in-process activity
to be 1.47 x 10° nCi/sec. The value of 1.47 x 10" uCi’sec is based on an assumed release of the
entire inventory in the off gas treatment system with 95% worst-case meteorology. At that level,
the dose would still be less than 10CFR20 limits.

Based on Section I1LF.3 (below), the stack instantaneous release rate Iimit for MP-1 (assuming 1/3
of the site limit) 1s 363,000 pCi/sec. Assuming an approximate two factor decay from the air
cjector monitor to the stack when using the 50 minute hold-up pipe, the corresponding activity at
the air ejector is 700.000 pCi/sec and, hence. is more limiting than the 1.47 x 10° pCifsec. When
using the off gas treatment system, the decay factor is greater than 40, and hence, the 1.47 x 10°
pCi‘sec is more miting.

The trip setpoint should be established by Station Chemistry to ensure Technical Specification
Limits are met based on latest conversion factor from mR/’hr to uCi/sec. Chemistry should specify
the mR/hr corresponding to the following noble gas activity rates at the air ejector monitor:

IA

With of gas treatment system out of service: 700,000 uCi/sec
With all flow thru off gas treatment system: < 1,470,000 puCi/sec

A

To avoid having to re-adjust the setpoint with a change in off gas treatment, it is recommended
that the alarm correspond to < 700,000 pCi/sec unless a higher value is necessary to continue
operations.

ILF-1
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GASEOUS MONITOR SETPOINTS (Cont’d)

3. Unit 1 Stack Noble Gas Monitor
‘The instantancous release rate limit from the site shall be set in accordance with the conditions \L{\’) «q
given in QIICM)Section 11.D.1.a in order to satisty Radiological Effluent Control IH1.0).2. 1. \ -

; AL T sy
The alarm setpoint g be set at or below the “cps™ corresponding to 363,000 pCi/sec from the i :

MPI stack noble gas monitor calibration curve. The calibration curve (given as nCi/sec per cps) is

determined by assuming a maximum ventilation flow of 180.000 CFM.

> The release rate value of 363,000 pCi/sec assumes that 33% of the site limit is assigned to
the MP1 stack. If effluent conditions from the MP1 stack approach the alarm setpoint. it may be (40(@9
increased if the MP2 or MP3 vent setpoints are also changed to ensure that the sum of the allowed Cﬁ&

individual unit noble gas release rates do not exceed the site limit as dictated in Section
[1.D.1.a, and described in the REMODCM Technical Information Document
(MP-12-REM-REF02), Section 4.2

4. Unit I Main Stack Sampler Flow Rate Monitor

‘The MPI main stack sampler flow control alarms on low pressure indicating loss of flow. or on
high pressure indicating restricted flow.

The alarm will occur with either (per GEK-27681A):

a. Pressure Switch #1 less than 27 Hg (Low Flow, i ¢, damaged filter, filter inadvertently left

out}
or
b. Pressure Switch #1 greater than 18 Hg (Restricted Flow, i.e.. plugged filter)
or

. Pressure Switch #2 less than 20" Hg (Restricted Flow, i.e., pump abnormalities)

5. Unit 2 Vent - Noble Gas Monitor
The instantancous release rate limit from the site shall be set in accordance with the conditions |L/,’) Q?
given in Section 11.D. 1 a in order 1o satisfy Technical Specifications 3.3.3.10 and 3.11.2.1. | )

- N ) : 1245,
The alarm setpoint shew!d be set at or below the “cpm™ corresponding to 95,000 pCi'sec from the , / 7

MP2 vent noble gas monitor calibration curve. The calibration curve (given as pCi/sec per cpm) is
determined by assuming the maximum possible ventilation flow for various fan combinations.
Curves for three different fan combinations are normally given.

P 2
The release rate value of 95,000 nCi/sec assumes that 33% of the site limit is assigned to K é}ﬁ
the MP2 vent. If effluent conditions from the MP2 vent approach the alarm setpoint, it may be
increased if the MP] stack or MP3 vent setpoints are also changed to ensure that the sum of the
allowed individual unit noble gas release rates do not exceed the site limit as dictated in ODCM
Section 11.D.1.a, and described in the REMODCM Technical Information Document
(MP-12-REM-REF02), Section 4.2. Prior to decreasing the MP1 stack setpoint, evaluate if the
MP1 steam jet air ejector setpoint needs to be changed. to comply with Rudiological Efffuent {)_{‘ 240
Control 111.C 2 (see ODCM Section ILF.2).

H.F-2
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ILF. GASEOUS MONITOR SETPOINTS (Cont’d)

6.

Unit 2 Waste Gas Decay Tank Monitor

Administratively all waste gas decay tank releases are via the MP1 stack which has a release rate
limit typically set at 363,000 pCi‘sec (see the REAMODCM Technical Information Document
(MP-12-REM-REF02), Section 4.2 for bases). Assuming 33% of the limit is from the MP1 stack.
the refease rate limit for MPI is 363,000 pCi/sec.

Releases from waste gas decay tanks are much lower than this limit and are based upon a dilution
factor of 1000 (dilution less than 1% of the worst case quarter X/Q; 210,000 ft’/min x 6.3 x 107
sec/m’ x 0.028317 m¥/ft’ x 1/60 min/sec = 1/160,000, which is equivalent to 0.6245% of a dilution
factor of 1000) and release rates to maintain offsite concentration below MPC values.

The MP2 waste gas decay tank monitor (given nCi‘ce per cpm) calibration curve is used to assure
that the concentration of gaseous activity being released from a waste gas decay tank is not greater

than the concentration used in discharge permit calculations.

Unit 3 Vent Noble Gas Monitor

The instantaneous release rate limit from the site shall be set in accordance with the conditions
given in WScction 1LD.1La in order to satisty Technical Specification 3.3.3 10 and 3.11.2.1.

A
The alarm setpoint Sf)%’g set at or below a value 0f 9.5 x 10 uCi‘cc for the MP3 vent. / "{/'%9
CHL

[Note:  The release rate value of 9.5 x 107 pCi/ce assumes that 33% of the site limit is assigned

to the MP3 vent. This value corresponds to a release rate of 95.000 uCi/sec and a maximum

ventilation flow rate of 210,000 CFM (per memo from G. C. Knight to R. A. Crandall,

MP-3-1885, July 19, 1989). If effluent conditions from the MP3 vent approach the alarm setpoint,

it may be increased if the MP1 stack or MP2 vent setpotnts are also changed to ensure that the

sum of the allowed individual unit noble gas release rates do not exceed the site limit as dictated

in QBT Scction 11.D.1.a. and described in the REMODCAM Technical Information Document /‘Z/Ig/CZ7
(MP-12-REM-REF()2), Section 4.2.]

Unit 3 Engineering Safeguards Building Monitor

Assuming releases less than 10% of the MP3 FSAR design releases of noble gases (Table 11.3 11,
1.4 x 10* Ci/year which is equal to 450 pCi/sec) assures that less than 1% of the above
instantaneous release rate is added by this intermittent pathway (450/290.000 = 0.16%). Assuming
a flow rate of 6,500 CFM (3.05 x 10° cc/sec) for this pathway translates this limit to:

0.1 x450/305x10° = 1.5x 10" uCilce

15
The Alarm sctpoint sl}xﬂﬁ be set at or below this value. [ O/é



ILF.

ODCM Revision 18

yJ

GASEOUS MONITOR SETPOINTS (Cont’d)

9.

Bases for Gaseous Monitor Setpoints

Gaseous effluent monitors are provided on atmospheric release pathways to control, as applicable,
the release of radioactive maternials in gaseous effluents to the environment. The alarm / trip
setpoints are calculated to ensure that the alarm / trip function of the monitor will occur prior to
exceeding the dose rate limits required by the Technical Specifications (Units 2 and 3) or
Radiological Effluent Controls (Unit 1) requirements for each unit. Monitor setpoint selection is
based on a conservative set of conditions for each release pathway (as discussed above for each
monitor pathway) such that the dose rate at any time at and beyond the site boundary from all
gaseous effluents from all units on the site will be within the numerical values of the annual dose
limits of 10 CFR Part 20 (the version prior to January 1. 1994) inte Unrestricted Areas. Since the
Technical Specifications and Effluent Controls are constructed such that the numerical values of
the annual dose Iimits of 10 CFR Part 20 be applied on an instantaneous basis (i.e.. no time
averaging over the vear), and the integrated dose objectives of 10 CFR 50, Appendix I provide for
corrective actions to reduce effluents if the ALARA dose values are exceeded, assurance is
obtained that compliance with the revised annual dose limits of 10 CFR 20.1301 (100 mrem total
effective dose equivalent to a member of the public) will also be met. The use of the stated
instantaneous release rate values, which equate to the site dose rate limits, also provides
operational flexibility to accommodate short periods of higher than normal effluent releases that
may occur during plant operaitons.

ILF-4
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Unit One Controls Revision 18

HLA. INTRODUCTION

The purpose of this section is to provide the following for Millstone Unit One:

a. the effluent radiation monitor controls and surveillance requirements,

b. the effluent radioactivity concentration and dose controls and surveillance requirements, and
c. the bases for the controls and surveillance requirements.

Definitions of certain terms are provided as an aid for implementation of the controls and requirements.

Some surveillance requirements refer to specific sub-sections in Sections 1 and 11 as part of their
required actions.

IH.A-1
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.B. DEFINITIONS
The defined terms of this sub-section appear in capitalized type and are applicable
throughout Section Il

B.1 ACTION - that part of a Control that prescribes remedial measures required under
designated conditions.

B.2 INSTRUMENT CALIBRATION - the adjustment, as necessary, of the instrument output
such that it responds within the necessary range and accuracy to know values of the
parameter that the instrument monitors. The INSTRUMENT CALIBRATION shall
encompass those components, such as sensors, displays, and trip functions, required to
perform the specified safety function(s). The INSTRUMENT CALIBRATION shall
include the INSTRUMENT FUNCTIONAL TEST and may be performed by means of any
series of sequential , overlapping, or total channel steps so that the entire channel is
calibrated.

B.3 INSTRUMENT FUNCTIONAL TEST - the injection of a simulated or actual signal into
the channel as close to the sensor as practicable to verify that the instrument is
OPERABLE, including all components in the channel, such as alarms, interlocks,
displays, and trip  functions, required to perform the specified safety function(s). The
INSTRUMENT FUNCTIONAL TEST may be performed by means of any series of
sequential, overlapping, or total channel steps so that the entire channel is tested.

B.4 INSTRUMENT CHECK - the qualitative determination of operability by observation of
behavior during operation. This determination shall include, where possible, comparison
of the instrument with other independent instruments measuring the same variable.

B.5 OPERABLE - An instrument shall be OPERABLE when it is capable of performing its
specified functions(s). Implicit in this definition shall be the assumption that all
necessary attendant instrumentation, controls, normal and emergency electrical power
sources, cooling or seal water, lubrication or other auxiliary equipment that are required
for the instrument to perform its functions(s) are also capable of performing their related
support function(s).

B.6 REAL MEMBER OF THE PUBLIC - an individual, not occupationally associated with the
Millstone site, who is exposed to existing dose pathways at one particular location. This
does not include employees of the utility or utilities which own a Millstone plant and utility
contractors and vendors. Also excluded are persons who enter the Millstone site to 2
service equipment or to make deliveries,gadpersons who use portions of the Millstone ! /'S/CM
site for recreational, occupational, or other pdrposes not associated with any of the
Millstone plants. Chur dregingladi )

B.7 SITE BOUNDARY - that line beyond which the lan owned, leased, or otherwise
controlled by the licensee.

B.8 SOURCE CHECK - the qualitative assessment of channel response when the channel
is exposed to radiation.

B.9RADIOACTIVE WASTE TREATMENT SYSTEMS - Radiocactive Waste Treatment
Systems are those liquid, gaseous, and solid waste systems which are required to
maintain control over radioactive materials in order to meet the controls set forth in this
section.

1.B-1
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HLC. RADIOACTIVE EFFLUENT MONITORING INSTRUMENTATION

1.

Radioactive Liquid Effluent Monitering Instrumentation

CONTROLS

The radioactive liquid effluent monitoring instrumentation channels shown in Table I11.C-1
shall be OPERABLE with applicable alarm/trip setpoints set to ensure that the limits of

{
L

Control H1.D.1.a are not exceeded. The setpoints shall be determined in accordance with
methods and parameters described in the ection Ig
APPLICABILITY L{

As shown in Table 11.C-1

ACTION:

1.

In the event of a control requirement for operation and/or associated action requirement
cannot be satisfied, this shall not require unit shutdown or prevent a change in
operationalmodes.

2. With a radioactive liquid effluent monitoring instrumentation channel alarm/trip setpoint
less conservative than required by the above control, without delay suspend the release
of radioactive liquid effluents monitored by the affected channel, or declare the channel
inoperable, or change the setpoint so it is acceptably conservative.

3. With the number of channels less than the minimum channels OPERABLE requirement,

take the action shown in Table II1.C-1. Exert best efforts to restore the inoperable
monitor to OPERABLE status within 30 days and, if unsuccessful, explain in the next
Annual Effluent Report why the inoperability was not corrected in a timely manner.
Releases need not be terminated after 30 days provided the specified actions are
continued.

SURVEILLANCE REQUIREMENTS

Each radioactive liquid effluent monitoring instrumentation channel shall be demonstrated
OPERABLE by performance of the INSTRUMENT CHECK, INSTRUMENT CALIBRATION,
INSTRUMENT FUNCTIONAL TEST, and SOURCE CHECK operations at the frequencies
shown in Table II1.C-2.

H.C-1
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TABLE 111.C-1

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

Alarm
Minimum # Setpoints
Instrument Operable Required Applicability Action
1. Gross Radioactivity
Monitors Providing
Automatic Termination
Of Release

a. Liquid Radwaste 1 Yes * A
Effluent Line

2. Gross Radioactivity
Monitors Not Providing
Automatic Termination
Of Release

a. Service Water 1 Yes * B
EffluentLine

3. Flow Rate Measurement
Devices

a. Liquid Radwaste 1 No * C

b. Dilution water > No * NA
Flow

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

and calibrations.

**Dilution water flow is determined by the use of condenser cooling water and service water
pump status. Only those pumps actually discharging to the quarry at the time of the release
are included. Pump status is only reviewed for purpose of determining flows.

NA - Not Applicable

1.c-2



Unit One Controls Revision 18
TABLE 111.C-1 (Continued)

ACTION STATEMENTS

Action A

With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requirements, effluent releases may continue provided that best efforts are made to
repair the instrument and that prior to initiating a release:

1. At least two independent samples of the tank to be discharged are analyzed in
accordance with Controls 111.D.1.aand;

2. The original release rate calculations and discharge valving are independently verified
by a second individual.

Action B

With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requirement, effluent releases via this pathway may continue provided that best
efforts are made to repair the instrument and that once per 12 hours grab samples are collected
and analyzed for gross radioactivity (beta or gamma) at a lower limit of detection of at least

3 x 107 uCi/gm.

Action C
With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requirement, effluent releases via this pathway may continue provided that best

efforts are made to repair the instrument and that the flow rate is estimated once per 4 hours
during actualreleases. Pump performance curves may be used to estimate flow.

Hi.c-3
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TABLE 11l.C-2

RADIOACTIVE LIQUID EFFLUENT MONITORING

INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Instrument

Gross Radioactivity
Monitors Providing
Alarm And Automatic
Termination Of Release

a. Liquid Radwaste
Effluent Line

Gross Radioactivity
Monitors Providing Alarm
But Not Providing
Automatic Termination
Of Release

a. Service Water
Effluent Line

Flow Rate Measurement
Devices

a. Liquid Radwaste
Effluent Line

b. Dilution Water Flow

D = Daily

M = Monthly

P = Prior to each batch release
R = Once every 18 months

Q = Once every 3 months

NA = Not Applicable

Instrument Instrument
Check Calibration
D(1) R(2)
D(1) R(2)
D(1) R
D(4) NA

.C-4

Instrument
Functional
Test

Q(3)

Revision 18

Source
Check

NA

NA
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TABLE 1Il.C-2 (Continued)

TABLE NOTATION

) Instrument Check shall consist of verifying indication of radiation or flow readings during
periods of discharge. Instrumentcheck need only be performed daily when discharges
are made from this pathway.

(2) Calibration shall include the use of a radioactive solid source, the activity of which can be
traced to an NIST source. The radioactive source shall be in a known, reproducible
geometry.

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

1. Instrument indicates 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 shall also be demonstrated for the liquid radwaste effluent
line.

4) Pump status should be checked daily.
5) The quarterly functional test for the liquid radwaste flow monitor shall consist only of a
comparison of the calculated volumes discharged by using the measured flow rate versus

the tank level decrease. This surveillanceis not required if no waste was discharged
during the quarter.

.C-5
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ILC. RADIOACTIVE EFFLUENT MONITORING INSTRUMENTATION (Cont’d)

2. Radioactive Gaseous Effluent Monitoring Instrumentation

CONTROLS

The radioactive gaseous effluent monitoring instrumentation channels shown in

Table 1I1.C-3 shall be OPERABLE with applicable alarm/trip setpoints set to ensure
that the limits of Controls 111.C.3 and 111.D.2.1 are not exceeded. The setpoints shall be
determined in accordance with methods and parameters described in Section |l

Applicability: As shown in Table HI.C-3.
Action:

In the event of a control requirement for operation and/or associated action requirement
cannot be satisfied, this shall not require unit shutdown or prevent a change in
operationalmodes, except for Table 111.C-3 action B statement for SIAE off-gas monitor.

a. With a radioactive gaseous effluent monitoring instrumentation channel alarm/trip
setpoint less conservative than required by the above Control, without delay
suspend the release of radioactive gaseous effluents monitored by the affected
channel, or declare the channel inoperable, or change the setpoint so it is
acceptably conservative.

b. With the number of channels less than the minimum channels operable
requirements, take the action shown in Table 111.C-3. Exert best efforts to restore
the inoperable monitor to OPERABLE status within 30 days and, if unsuccessful,
explain in the next Annual Effluent Report why the inoperability was not corrected in
a timely manner. Release need not be terminated after 30 days provided the
specified actions are continued.

SURVEILLANCE REQUIREMENT

Each radioactive gaseous effluent monitoring instrumentation channel shall be
demonstrated OPERABLE by performance of the INSTRUMENT CHECK, INSTRUMENT
CALIBRATION, INSTRUMENT FUNCTIONAL TEST, and SOURCE CHECK operations at
the frequencies shown in Table HI.C-4.

n.c-6
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RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

Unit One Controls

TABLE 11.C-3

Instrument

Main Condenser Augmented

Offgas Treatment System
Explosive Gas Monitor
(For System Designed to
Withstand Effects of a
Hydrogen Explosion)

(a) Hydrogen Monitor

Condenser Air Ejector
Noble Gas Activity Monitor

(a) SJAE Off-Gas Monitor
MP1 Main Stack

(a) Noble Gas Activity
Monitor

(b) lodine Sampler
(c) Particulate Sampler

(d) Stack Flow Rate
Monitor

(e) Sampler Flow Rate
Monitor

Minimum #

Alarm
Operable Setpoints

Applicability

Revision 18

Action

Yes

Yes

Yes

No

No

No

Yes

X

At all times - which means that channels 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

test, checks and calibrations.

During augmented off-gas treatment system (recombiner) operation.

m.c-7
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TABLE 111.C-3 (Continued)

ACTION STATEMENTS

Action A

With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requirement, operations of the main condenser augment offgas treatment system
may continue provided that best efforts are made to repair the instrument and that gas samples
are collected once per 4 hours and analyzed for hydrogen within the ensuing 4 hours.

Action B

With one monitor inoperable, releases via this pathway may continue provided the inoperable
monitor is placed in the tripped position. With both monitors inoperable, releases may continue
for up to 72 hours provided the augmented gas system is not bypassed and the main stack
monitor is operable, otherwise, be in at least HOT STANDBY within 12 hours.

Action C

With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requirement, effluent releases via this pathway may continue provided that best
efforts are made to repair the instrument and that grab samples are taken once per 12 hours and
these samples are analyzed for gross activity within 24 hours.

ActionD

With the number of samplers OPERABLE less than required by the Minimum number
OPERABLE requirement, effluent releases via this pathway may continue provided that the best
efforts are made to repair the instrument and that samples are continuously collected with
auxiliary sampling equipment for periods of seven (7) days and analyzed for principal gamma
emitters with half lives greater than 8 days within 48 hours after the end of the sampling period.

Action E
With the number of channels OPERABLE less than required by the Minimum Channels

OPERABLE requirement, effluent releases via this pathway may continue provided that best
efforts are made to repair the instrument and that the flow rate is estimated once per 4 hours.

n.c-8



RADIOACTIVE GASEQUS EFFLUENT MONITORING

Unit One Controls

Table 111.C-4

INSTRUMENTATION SURVEILLANCE REQUIREMENTS

Instrument

Main Condenser Augmented
Offgas Treatment System
Explosive Gas Monitor

(a) Hydrogen Monitor

Condenser Air Ejector
Noble Gas Activity Monitor

(a) SJAE Off-Gas Monitor
MP1 MAIN STACK

(a) Noble Gas Activity
Monitor

(b) lodine Sampler
(c) Particulate Sampler

(d) Stack Flow Rate Monitor
Monitor

(e) Sampler Flow Rate
Monitor

D = Daily

W = Weekly

M = Monthly

R = Once every 18 months
Q = Once every 3 months
NA = Not Applicable

instrument Instrument
Check Calibration
D(1) Q(2)
D(3) R(4)
D(3) R(6)
W NA
W NA
D R
D R

n.C-9

Instrument
Functional
Test

Q(5)

Q(7)

NA
NA

NA

NA

Revision 18

Source
Check

NA

NA
NA

NA

NA
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Table 111.C-4 (Continued)

TABLE NOTATION

(1) Instrument check daily only when the augmented off-gas treatment system is in operation.

(2) The INSTRUMENT CALIBRATION shall include the use of standard gas samples
containing a nominal:

1. One volume percent hydrogen, balance nitrogen; and
2. Four volume percent hydrogen, balance nitrogen.

(3) Instrument check daily only when there exist releases via this pathway.

(4) Calibration shall be performed using a known source whose strength has been determined
through the use of a condenser R meter traceable to the NIST. The source and detector
shall be in a known reproducible geometry.

(5) The instrument functional test shall also demonstrate the following:

1. Automatic isolation of the off-gas line occurs within 15 minutes if any of the following
conditions exist:
a. Both monitors indicate measured levels above the trip setpoint.
b. One monitorindicates measured levels above the trip setpoint, and the other
indicates a downscale trip.
2. Control room alarm annunciation occurs if any of the following conditions exist:
a. Either monitor indicates measured levels above the alarm/trip setpoint.
b. Either monitorindicates a downscale failure.
c. Instrument controls are not set in the operate mode.

(6) Calibration shall include the use of a known source whose strength is determined by a
detector which has been calibratedto an NIST source. These sources shall be in a known
reproducible geometry.

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

1. Instrument indicates measured levels above the alarm/trip setpoint.*
2. Instrument indicates a downscale failure.
3. Instrument controls not set in operate mode.

* - Not applicable for stack flow rate monitor.

H.C-10
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IH.C. RADIOACTIVE EFFLUENT MONITORING INSTRUMENTATION (Cont’d)

3. Explosive Gas Instrumentation

CONTROLS

The concentration of hydrogen in the main condenser offgas treatment system,
downstream of the recombiners, shall be limited to less than or equal to 4% by volume.

APPLICABILITY: At all times.

ACTION:

With the concentration of hydrogen greater than 4% but less than or equal to 8%,
restore the concentration to within the limit within 48 hours. With the concentration of
hydrogen greater than 8%, terminate use of the augmented off-gas system.

SURVEILLANCE REQUIREMENT

The concentration of hydrogen shall be determined to be within the above limits by
monitoring the waste gases with the hydrogen monitor required by Table Il1.C-3 or by
compliance with Action A of Table 1l1.C-3 if the Monitor is inoperable.

m.c-11
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HI.C. RADIOACTIVE EFFLUENT MONITORING INSTRUMENTATION (Cont’d)

4. Steam Jet Air Ejector Noble Gas Activity

CONTROLS

In the main condenser off-gas system, the noble gas in-process activity rate shall not
exceed 1.47 x 10° uCi/sec averaged over 15 minutes as measured at the off-gas
monitor.

APPLICABILITY: At all times.

ACTION:
With the noble gas activity exceeding the above limit, reduce the activity rate to within
the limit within 72 hours or be in at least HOT STANDBY within the next 12 hours.

SURVEILLANCE REQUIREMENT

1. The noble gas in-process activity rate shall be continuously monitored by the steam
jet air ejector off-gas monitor required OPERABLE in Table 111.C-3.

2. The noble gas in-process activity rate shall be determined to be within the above
limit by performance of the steam jet air ejector sampling required in Section I.D.1.

HL.C-12
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ILC. RADIOACTIVE EFFLUENT MONITORING INSTRUMENTATION (Cont’d)

5. High Range Stack Noble Gas Monitor

CONTROLS

The MP1 stack high range noble gas effluent monitor shall be OPERABLE.

APPLICABILITY:

At all times which means that the monitor shall be OPERABLE on a continuous 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, check
and calibrations.

ACTION:

If the stack high range noble gas monitor is not OPERABLE then initiate a preplanned
alternate method of monitoring noble gas effluents within 72 hours, and either restore
the inoperable monitor to OPERABLE status within 7 days or prepare and submit a
special report to the Commission within 14 days following the event outlining the action
taken, the cause of the inoperability and the plans and schedule for restoring the
monitor to OPERABLE status.

SURVEILLANCE REQUIREMENT

The monitor shall be demonstrated OPERABLE by performance of a CHANNEL
CHECK on a monthly frequency and performance of a CHANNEL CALIBRATION once
per refueling cycle.

H.c-13
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i1.D. RADIOACTIVE EFFLUENTS CONCENTRATIONS AND DOSE LIMITATIONS

1. Radioactive Liquid Effluents

a. Radioactive Liquid Effluents Concentrations

CONTROLS

The concentration of radioactive material released from the site (see Figure ll1.D-1)
shall not exceed the concentrations specified in 10 CFR Part 20, Appendix B, Table II,
Column 2 for radionuclides other than dissolved or entrained noble gases. For
dissolved or entrained noble gases, the concentration shall not exceed 2 x 10* uCi/m|
total activity.

APPLICABILITY: At all times.

ACTION:
With the concentration of radioactive material released from the site exceeding the
above limits, restore the concentration within the above limits within 15 minutes.

SURVEILLANCE REQUIREMENT

1. Radioactive liquid wastes shall be sampled and analyzed according to the sampling
and analysis program specified in Section |I.

2. The results of the radioactive analysis shall be used in accordance with the

methods of Section Il to assure that the concentrations at the point of release are
maintained within the limits of Control 11.D.1.a.

1.D-1
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.D. RADIOACTIVE EFFLUENTS CONCENTRATIONS AND DOSE LIMITATIONS (Cont’'d)

1. Radioactive Liquid Effluents (Cont’'d)

b. Radioactive Liquid Effluents Doses

CONTROLS

The dose or dose commitment to any REAL MEMBER OF THE PUBLIC from
radioactive materials in liquid effluents from Unit 1 released from the site (see Figure
I11.D-1) shali be limited:

a. During any calendar quarter to less than or equal to 1.5 mrem to the total body and
to less than or equal to 5 mrem to any organ; and,

b. During any calendar year to less than or equal to 3 mrem to the total body and to
less than or equal to 10 mrem to any organ.

APPLICABILITY: At all times.

ACTION:

With the calculated dose from the release of radioactive materials in liquid effluents
exceeding any of the above limits prepare and submit to the Commission within 30
days a Special Report which identifies the cause(s) for exceeding the limit(s) and
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
the calendar year so that the cumulative dose or dose commitment to any REAL
MEMBER OF THE PUBLIC from such releases during the calendar year is within

3 mrem to the total body and 10 mrem to any organ.

SURVEILANCE REQUIREMENTS

1. Dose Calculations. Cumulative dose contributions from liquid effluents shall be
determined in accordance with Section 1l once per 31 days.

2. Relative accuracy or conservatism of the calculations shall be confirmed by
performance of the Radiological Environmental Monitoring Program as detailed

in ection ﬂ l*/;S/Qf
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11.D. RADIOACTIVE EFFLUENTS CONCENTRATIONS AND DOSE LIMITATIONS

2. Radioactive Gaseous Effluents

a. Radioactive Gaseous Effluents Dose Rate

CONTROLS

The instantaneous dose rate offsite (see Figure 1l1.D-1) due to 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 less than or equal to 500 mrem/yr to
the total body and less than or equal to 3000 mrem/yr to the skin; and,

b. The dose rate limit for lodine-131, lodine-133, Tritium, and for all radioactive
materials in particulate form with half lives greater than 8 days shall be less than or
equal to 1500 mrem/yr to any organ.

APPLICABILITY: At all times.

ACTION:

With the dose rate(s) exceeding the above limits, decrease the release rate to comply
with the limit(s) given in Control Il1.D.2.a within 15 minutes.

SURVEILLANCE REQUIREMENTS

1. The instantaneous release rate corresponding to the above dose rate shall be

determined in accordance with the methodology of@Section I% 13} ¢¢

2. The instantaneous release rate shall be monitored in accordanée with the
requirements of Table H1.D-4.

3. Sampling and analysis shall be performed in accordance with fhe REMM> } “/'Zﬁ
&

ection U)to assure that the limits of Control Il1.D.2.a are met.

(e
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Unit One Controls Revision 18

.D. RADIOACTIVE EFFLUENTS CONCENTRATIONS AND DOSE LIMITATIONS (Cont'd)

2. Radioactive Gaseous Effluents (Cont'd)

b. Radioactive Gaseous Effluents Noble Gas Dose

CONTROLS

The air dose offsite (see Figure 1il.D-1) due to noble gases released in gaseous
effluents from Unit 1 shall be limited to the following:

a. During any calendar quarter, to less than or equal to 5 mrad for gamma
radiation and less than or equal to 10 mrad for beta radiation:

b. During any calendar year to less than or equal to 10 mrad for gamma radiation
and less than or equal to 20 mrad for beta radiation.

APPLICABILITY: At all times.

ACTION:

With the calculated air dose from radioactive noble gases in gaseous effluents
exceeding any of the above limits prepare and submit to the Commission within 30
days a Special Report which identifies the cause(s) for exceeding the limit(s) and
defines the corrective actions to be taken to reduce the releases of radioactive noble
gases in gaseous effluents during the remainder of the current calendar quarter and
the calendar year so that the cumulative dose during the calendar year is within 10
mrad for gamma radiation and 20 mrad for beta radiation.

SURVEILLANCE REQUIREMENTS

1. Dose Calculations - Cumulative dose contributions for the current calendar quarter

and current calendar year shall be determined in accordance withdhe DSk ll/‘sﬁf
{Section Ilt}once every 31 days. CRe
°

2. Relative accuracy or conservatism of the calculations shall be confirmed by
performance of the Radiological Environmental Monitoring Program as detailed in

the R ection 1} /4/;5/]7
, o CAr
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HI.D. RADIOACTIVE EFFLUENTS CONCENTRATIONS AND DOSE LIMITATIONS (Cont’d)

2. Radioactive Gaseous Effluents (Cont’d)

c. Gaseous Effluents - Dose, Radio-iodines, Radioactive Material In Particulate Form,
and Radionuclides Other than Noble Gas

CONTROLS

The dose to any REAL MEMBER OF THE PUBLIC from lodine-131, lodine-133, Tritium,
and radioactive materials in particulate form with half lives greater than 8 days in
gaseous effluents released offsite from Unit 1 (see Figure 111.D-1) shall be limited to the
following:

a. During any calendar quarter to less than or equal to 7.5 mrem [to any organ];

b. During any calendar year to less than or equal to 15 mrem [to any organ].

APPLICABILITY: At all times.

ACTION:

With the calculated dose from the release of radio-iodines, radioactive materials in
particulate form, or radionuclides other than noble gases in gaseous effluents
exceeding any of the above limits prepare and submit to the Commission within 30
days a Special Report which identifies the cause(s) for exceeding the limit and defines
the corrective actions to be taken to reduce the releases during the remainder of the
current calendar quarter and during the remainder of the calendar year so that the
cumulative dose or dose commitment to any REAL MEMBER OF THE PUBLIC from
such releases during the calendar year is within 15 mrem to any organ.

SURVEILLANCE REQUIREMENTS

1. Dose Calculations - Cumulative dose contributions for the current calendar quarter
and current calendar year shall be determined in accordance with Section H
once every 31 days.

2. Relative accuracy or conservatism of the calculations shall be confirmed by
performance of the Radiological Environmental Monitoring Program as detailed in N/)/ﬂ
¥

(Wm ection 6
. L
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Unit One Controls Revision 18

INL.E. TOTAL RADIOLOGICAL DOSE FROM STATION OPERATIONS

CONTROLS

The dose or dose commitment to any REAL MEMBER OF THE PUBLIC from the Millstone
Site is limited to less than or equal to 25 mrem to the total body or any organ (except the
thyroid, which is limited to less than or equal to 75 mrem) over a period of 12 consecutive
months.

APPLICABILITY: At all times.

ACTION:

With the calculated dose from the release of radioactive materials in liquid or gaseous
effluents exceeding twice the limits of Controls 11.D.1.b, 1.D.2.b, or HI.D.2.c prepare and
submit a Special Report to the Commission within 30 days and limit the subsequent releases
such that the dose commitment from the site to any REAL MEMBER OF THE PUBLIC from
the Millstone Site is limited to less than or equal to 25 mrem to the total body or any organ
(except thyroid, which is limited to less than or equal to 75 mrem) over 12 consecutive
months. This Special Report shall include an analysis which demonstrates that radiation
exposures from the site to any REAL MEMBER OF THE PUBLIC from the Millstone Site
(including all effluent pathways and direct radiation) are less than the 40 CFR Part 190
Standard.

If the estimated doses exceed the above limits, the Special Report shall include a request for
a variance in accordance with the provisions of 40 CFR Part 190, Submittal of the report is
considered a timely request, and a variance is granted until staff action on the request is
complete.

SURVEILLANCE REQUIREMENTS

Cumulative dose contributions from liquid and gaseous effluents and direct radiation from the

Milistone Site shall be determined in accordance with e ection Ilﬂ once per 31 'Z/n/tff
days. (, Cy-

£
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lI.LF. BASES

Section I1.C.1 - Radioactive Liquid Effluent Monitoring Instrumentation

The radioactive liquid effluent instrumentation is provided to monitor and control, as
applicable, the releases of radioactive materials in liquid effluents during actual or potential
releases of liquid effluents. The alarm/trip setpoints for these instruments shall be calculated
in accordance with the approved methods in the ODCM to ensure that the alarm/trip will
occur prior to exceeding the limits of 10 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.

Section I11.C 2 - Radioactive Gaseous Effluent Monitoring Instrumentation

The radioactive gaseous effluent instrumentation is provided to monitor and control, as
applicable, the releases of radioactive materials in gaseous effluents during actual or
potential releases. The alarm/trip setpoints for these instruments shall be calculated in
accordance with the approved methods in the REMODCM to ensure that the alarm/trip will
occur prior to exceeding the limits of 10 CFR Part 20. This instrumentation also includes
provisions for monitoring (and controlling) the concentrations of potentially explosive gas
mixtures in the waste gas holdup system. 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.

Section Hl.C.3 - Explosive Gas Monitoring

This specification is provided to ensure that the concentration of potentially explosive gas
mixtures contained in the waste gas treatment system is maintained below the flammability
limits of hydrogen and oxygen. Maintaining the concentration of hydrogen and oxygen
below their flammability limits provides assurance that the releases of radioactive materials
will be controlled in conformance with the requirements of General Design Criterion 60

of Appendix A to 10 CFR Part 50.

Section |1.C.4 - Steam Jet Air Ejector Noble Gas Activity

Restricting the gross radioactivity rate of noble gases from the main condenser provides
reasonable assurance that the total body exposure to an individual at the exclusion area
boundary will not exceed a small fraction of the limits of 10 CFR Part 100 in the event this
effluent is inadvertently discharged directly to the environment without treatment. This
Specification implements the requirements of General Design Criteria 60 and 64 of
Appendix A to 10 CFR Part 50.

Section Iil.C.5 - High Range Stack Noble Gas Monitor

This specification ensures the operability of the High Range Stack Noble Gas Monitor
installed per NUREG-0737 to monitor post-accident noble gas releases from the Millstone
Unit No. 1 stack. Since the Millstone Unit No. 1 stack represents the final release point for
potential accident level releases from all 3 Millstone units, the applicability has been defined
as "At all times” rather than relating it solely to Millstone Unit No. 1 operating modes. The
Millstone Unit No. 1 stack noble gas effluent monitor required to be operable per Section
.C 2 - Table C.1-1 is strictly the low range (Normal Range) monitor. Hence this
specification for the High Range Monitor is not redundant.

M.F-1
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Section HI.D.1.a - Radioactive Liquid Effluents Concentrations

This control is provided to ensure that the concentration of radioactive materials released in
liquid waste effluents from the site will be less than the concentration levels specified in

10 CFR Part 20, Appendix B, Table Il. This instantaneous limitation provides additional
assurance that the levels of radioactive materials in bodies of water outside the site will result
in exposures within: (1) the Section Il.A design objectives of Appendix I, 10 CFR Part 50, to
an individual and (2) the limits of 10 CFR 20.106(e) to the population. The concentration limit
for dissolved or entrained noble gases is based upon the assumption that Xe-135 is the
controlling radioisotope and its MPC in air (submersion) was converted to an equivalent
concentration in water using the methods described in International Commission on
Radiological Protection (ICRP) Publication 2.

Section 1I1.D.1.b - Radioactive Liquid Effluents Doses

This control is provided to implement the requirements of Sections Il.A, HLLA, and IV A of
Appendix |, 10 CFR Part 50. The control implements the guides set forth in Section Il.A 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 | to assure that the releases
of radioactive material in liquid effluents will be kept "as low as is reasonably achievable”.
The dose calculations in the ODCM implement the requirements in Section 1ll.A of Appendix |
that conformance with the guides of Appendix | 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 are consistent with the methodology provided in Regulatory Guide 1.109,
"Calculation of Annual Doses to Man from Routine Releases of Reactor Effluents for the
Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix |, “Revision 1, October
1977, and Regulatory Guide 1.113, "Estimating Aquatic Dispersion of Effluents from
Accidental and Routine Reactor Releases for the Purpose of Implementing Appendix 1,"

April 1977.

Section I11.D.2.a - Radioactive Gaseous Effluents Dose Rate

This control is provided to ensure that the dose rate at anytime from gaseous effluents from
all units on the site will be within the annual dose limits of 10 CFR Part 20 for all areas offsite.
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
average concentrations exceeding the limits specified in Appendix B, Table Il of

10 CFR Part 20 (10 CFR 20.106(b)). For individuals who may, at times, be within the site
boundary, the occupancy of that individual will be sufficiently low to compensate for any
increase in the atmospheric diffusion factor above that for the site boundary. The specified
release rate limits restrict, at all times, the corresponding gamma and beta dose rates

above background to an individual at or beyond the site boundary to less than or equal to

500 mrem/year to the total body or to less than or equal to 3000 mrem/year to the skin.
These release rate limits also restrict, at all times, the corresponding thyroid dose rate above
background to an infant via the cow-milk-infant pathway to less than or equal to 1500
mrem/year for the nearest cow to the plant.

IN.F-2
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Section 111.D.2.b - Radioactive Gaseous Effluents Noble Gas Dose

This control is provided to implement the requirements of Sections ILB., 1A and IV.A of
Appendix |, 10 CFR Part 50. The control implements the guides set forth in Section I1.B
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 | to assure that the
releases of radioactive material in gaseous effluents will be kept "as low as is reasonably
achievable.” The Surveillance Requirements implement the requirements in Section Il A
of Appendix | that conformance with the guides of Appendix | 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 established in the ODCM for calculating the doses due to the actual
release rates of radioactive noble gases in gaseous effluents will be consistent with the
methodology provided in Regulatory Guide 1.109, "Calculational of Annual Doses to Man
from Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance
with 10 CFR Part 50, Appendix |,” Revision 1, October 1977 and Regulatory Guide
1.111, "Methods for Estimating Atmospheric Transport and Dispersion of Gaseous
Effluents in Routine Releases from Light-Water-Cooled Reactors." Revision 1, July 1977.

The ODCM equations provided for determining the air doses at the site boundary were
based upon utilizing successively more realistic dose calculational methodologies.
More realistic dose calculational methods are used whenever simplified calculations
indicate a dose approaching a substantial portion of the regulatory limits. The methods
used are, in order, previously determined air dose per released activity ratio, historical
meteorological data and actual radionuclide mix released, or real time meteorology and
actual radionuclides released.

H.F-3
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Section l11.D 2.c - Radioactive Gaseous Effluents Radio-iodines, Particulates, and Gas
Other Than Noble Gas Doses

These controls is provided to implement the requirements of Sections I.C, lll.A and
IV.A of Appendix |, 10 CFR Part 50. The controls are the guides set forth in Section
I.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 | 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 requirements in Section LA of Appendix |
that conformance with the guides for Appendix | 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 for calculating the doses due to the actual release rates of the
subject materials will to be consistent with the methodology provided in Regulatory
Guide 1.109, "Calculating of Annual Dose to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix {,"
Revision |, October 1977 and Regulatory Guide 1.111, "Methods for Estimating
Atmospheric Transport and Dispersion of Gaseous Effluents in Routine Releases from
Light-Water-Cooled Reactors,” Revision I, July 1977. These equations provide for
determining the doses based upon either conservative atmospheric dispersion and an
assumed critical nuclide mix or using real time meteorology and specific nuclides
released. The release rate specifications for radio-iodines, radioactive material in
particulate form 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 radionuclides onto green leafy vegetation with
subsequent consumption by man, (3) deposition onto grassy areas where mitk
animals and meat producing animals graze with consumption of the milk and meat by
man, and 4) deposition on the ground with subsequent exposure of man.

Section HlI.E - Total Radiological Dose from Station Operations

This control is provided to meet the reporting requirements of 40 CFR Part 190. For
the purpose of the Special Report, it may be assumed that the dose commitment to
any REAL MEMBER OF THE PUBLIC from other fuel cycle sources is negligible, with
the exception that dose contributions from other nuclear fuel cycle facilities at the
same site or within a radius of 5 miles must be considered.

NLF-4
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APPENDIX A

REMODCM METHODOLOGY CROSS-REFERENCES

Radiological effluent controls (Section HI of the REMODCM for Unit 1, and Radiological Effluent Technical
Specifications for Units 2 and 3) identify the requirements for monitoring and limiting Jiquid and gaseous effluents
releases from the site such the resulting dose impacts to members of the public are kept to “As Low As Reasonably
Achievable” (ALARA). The demonstration of compliance with the dose lmits is by calculational models that are
implemented by Section 1l of the REMODCM.

Tables App.A-1 (Unit 1) and App.A-2 (Units 2 & 3) provide a cross-reference guide between liquid and gaseous
effluent release limits and those sections of the REMODCM, which are used to determine compliance. These tables
also provide a quick outline of the applicable limits or dose objectives and the required actions if those limits are
exceeded. Details of the effluent control requirements and the implementing sections of the REMODCM should be
reviewed directly for a full explanation of the requirements.

App.A-1
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TABLE App.A-1
MILLSTONE UNIT 1
EFFLUENT REQUIREMENTS AND METHODOLOGY CROSS REFERENCE

Revision 18

Radiological REMODCM
Effluent Controls Methodology Applicable Limit or
Section Objective Exposure Period Required Action
l.D.1.1 Table 1.C-1 HCFR20, App. B, Table Instantancous Restore concentration to within
Liquid Effluent I1. Column 2. and 2x107 limits within 15 minutes.
Concentration nCi’'mlL for dissolved
noble gases*
m.D.1.2 1H.C1 <bSmrem T.B. Calendar 30-day report if exceeded.
Dose-Liquids 1.C.2 <5 mrem Organ Quarter** Relative accuracy or
conservatism of the calculations
H.C3 <3 mrem T.B. Calendar Year shall be confirmed by
H.C4 <10 mrem Organ performance of the REMP in
Section [
T.5.6.15 1L.C2 <0.06 mrem T.B. Projected for Return to operation Liquid Waste
Liguid Radwaste 1.C.5 <0.2 mrem Organ 31 days (if system | Treatment System.
Treatment not in use)
11LD.2.] Table [.D-1 <500 mrem/yr T.B. from Instantancous Restore release rates to within
Gaseous Effluents IED.1.a noble gases* specifications within 15 minutes.
Dose Rate
<3000 mrem/vr skin from
noble gases*
IED.1b <1500 mrenvyr organ
from particulates with T2
> 8d.. 1-131.1-133 and
tritium*
22 1LD.2 <5 mrad gamma air Calendar 30-day report if exceeded.
Dose Noble Gases <10 mrad beta air Quarter**
<10 mrad gamma air Calendar
<20 mrad beta air
IH.D.2.3 11.D.3 <7.5 mrem organ Calendar 30-day report if exceeded.
Dosc Quarter** Relative accuracy or
[-131, 1-133, conservatism of the calculations
Particulates, H-3 <15 mrem organ Calendar Year shall be confirmed by
performance of the REMP in
Section .
T.5.6.15 1.D2 >0.02 mrad gamma air Projected for Return to operation Gaseous
Gaseous Radwaste 11.D.4 >0.04 mrad beta air 31 Days Radwaste Treatment System.
Treatment >0.03 mrem organ (if system not
in use)
H.D3 H.D.6 <25 mrem T.B3.* 12 Consecutive 30-day report if Eftfluent Control
Total Dose <25 mrem organ* Months** NEDI2 IHD.22 orlI1LD.23

<75 mrem thyroid*

are exceeded by a factor of 2.
Restore dose to public to within
the applicable EPA limit(s) or
obtain a variance.

* Applies to the entire site (Units 1, 2, and 3) discharges combined.

**Cumulative dose contributions calculated once per 31 days.

App.A-2
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TABLE APP.A-2
MILLSTONE UNITS 2 and 3

Revision 18

EFFLUENT REQUIREMENTS AND METHODOLOGY CROSS REFERENCE

Technical REMODCM
Specification Methodology Applicable Limit or
Section Section Objective Exposure Period Required Action
34111 Tables 1.C-2 10CFR20, App. B, Instantancous Restore concentration to within
Liquid Effluent and 1.C-3 Table 11, Column 2, and limits within 13 minutes.
Concentration 2x107 pCi/mL for
dissolved noble gases*
341112 1LC.1 <1.5 mrem T.B. Calendar 30-day report if exceeded.
Dose-Liquids 1LC.2 <5 mrem organ Quarter Relative accuracy or
conservatism of calculations
1.C3 <3 mrem T.B. Calendar Year shall be confirmed by
IL.C.4 <10 mrem organ performance of the REMP in
Section 1.
6.15 1.C.2 >0.06 mrem T.B. Projected for Return to operation Liquid
Liquid Radwaste 1.C.5 >0.2 mrem organ 31 days Waste Treatment System.
Treatment
3/4.11.2 II.D.1.a <500 mrem/yr T.B. from Instantancous Restore release rates to within
Gaseous Effluents noble gases* specifications within 15
Dose Rate minutes.
<3000 mrem/yr skin
from noble gases*
1.D.1.b <1500 mrem/yr organ
from particulates with
Tv2 > 8d.,1-131, I-133,
and tritium*
3/4.11.2.2 1L.D.2 <5 mrad gamma air Calendar 30-day report if exceeded.
Dose-Noble Gases <10 mrad beta air Quarter**
<10 mrad gamma air Calendar Year
<20 mrad beta air
341123 11.D.3 <7.5 mrem organ Calendar 30-day report if exceeded.
Dose Quarter** Relative accuracy or
[-131, I-133, conservatism of calculations
Particulates, H-3 <15 mrem organ Calendar Year shall be confirmed by
performance of the REMP in
Section [
6.15 (Unit 2) 1.D.2 >0.02 mrad gamma air Projected for Return to operation Gaseous
6.13 (Unit 3) .D.4 >0.04 mrad beta air 31 days Radwaste Treatment System.
Gaseous >-0.03 mrem organ (if system not
Radwaste in use)
Treatment
3/4.11.3 I1.D.6 <25 mrem T.B.* 12 Consecutive 30-day report if Tech Spec

Total Dose

<25 mrem organ*
<75 mrem thyroid*

Months**

3.11.1.2,3.11.2.2,0r3.11.23
are exceceded by a factor of 2.
Restore dose to public to within
the applicable EPA limit(s) or
obtain a variance.

NOTE: T.B. means total or whole body.
*Applics to the entire site (Units 1, 2, and 3) discharges combined.
**Cumulative dose contributions calculated once per 31 days.

App.A-3
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MILLSTONE STATION
RADIOLOGICAL EFFLUENT MONITORING AND OFFSITE DOSE CALCULATION MANUAL
(REMODCM)
SECTION I: RADIOLOGICAL EFFLUENT MONITORING MANUAL (REMM)
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INTRODUCTION

The purpose of Section I of this manual is to provide the sampling and analysis programs which
provide input to Section 1 for calculating liquid and gaseous effluent concentrations and offsite
doses. Guidelines are provided for operating radioactive waste treatment systems in order that offsite
doses are kept As-Low-As-Reasonably-Achievable (ALARA).

The Radiological Environmental Monitoring Program outlined within this manual provides
confirmation that the measurable concentrations of radioactive material released as a result of
operations at the Millstone Site are not higher than expected.

In addition, this manual outlines the information required to be submitted to the NRC in both the
Annual Radiological Environmental Operating Report and the Annneal-Radioactive Effluent Release
Report.

LLA-1
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RESPONSIBILITIES

All changes to the Radiological Effluent Monitoring Manual (REMM) shall be reviewed and
approved by the Site Operations Review Committee prior to implementation.

All changes and their rationale shall be documented in the Amsweal-Radioactive Effluent Release
Report.

It shall be the responsibility of the Senior Vice President and CNO - Millstone to ensure that this
manual is used in performance of the surveillance requirements and administrative controls of the
Technical Specifications . The delegation of implementation responsibilities is delineated in the
Millstone Radiological Effluent Program Reference Manual (MP-13-REM-REF0] ).

1.B-1
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Table 1.C-1

MILLSTONE UNIT 1

———

Revision 19

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit

Minimum of Detection
Liquid Release Type Sampling Analysis Type of Activity (LLD)*
Frequency Frequency Analysis rCi/ml)
A. Batch Release® Principal Gamma 5x 107
Prior to Each Batch | Emitters©
Waste Sample
Tanks, Floor Drain H3t 30"
Sample Tank Ce-144 5x10°
and Prior to Each Batch
Decontamination Monthly H-3 1x10°
Solution Tank Composite® Gross alpha 1x107
Quarterly Sr-89, Sr-90 5x10°
Composite® Fe-55 I x10°
B. Continuous
Release Principal Gamma 5% 107
Weekly Grab Weekly Emitters© o X
* N 2 2 10
Sample® Composite H34 x40
Ce-144 5x10°
Reactor Building
Service Water
Weekly Grab or Monthly H-3 I1x10°
Composite” Composite® Gross alpha’ 1x 107
Weekly Quarterly Sr-89F, Sr-90° 5x10°®
* Ix10°

*
Compositet*

*
Composite™F

Fe-55°

™ There is a Conditional Action Requirement associated with this notation.
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TABLE 1.C-1 (Cont’d.)

TABLE NOTATIONS

INFORMATIONAL NOTES:

The LLD is the smallest concentration of radioactive material in a sample that will be detected with
95% probability with 5% probability of falsely concluding that a blank observation represents a “real”
signal.

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

LLD = 4.66 Sb
E-V.-222x10°-Y-exp (- 2 At

where:

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

S, is the standard deviation of the background counting rate 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 x 10° is the number of transformations per minute per microcurie
Y is the fractional radiochemical yield (when applicable)

A is the radioactive decay constant for the particular radionuclide

At is the elapsed time between midpoint of sample collection and midpoint of counting time

It should be recognized that the LLD is defined as an a priori (before the fact) hmit representing the
capability of a measurement system and not as an a posteriori (after the fact) mit for a particular
measurement.

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
interfering nuclides, or other uncontrollable circumstances may render these LLDs unachicvable.

In such cases, the contributing factors will be identified and recorded on the analysis sheet for the
particular sample.

A batch release is the discharge of liquid wastes of a discrete volume from the tanks listed in this table.
Prior to the sampling, each batch shall be isolated and at least two tank/sump volumes shall be
recirculated or equivalent mixing provided.

The LLD will be 5 x 107 uCi/ml. The principal gamma emitters for which this LLD apphes are
exclusively the following radionuclides: Mn-54, Fe-59. Co-58, Co-60, Zn-65, Mo-99, Cs-134, and Cs-
137-and-Ce+H. Ce-144 shall be measured, but with an LLD of 5 x 10 uCi/ml.

This list does not mean that only these nuclides are to be detected and 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. When unusual circumstances result in a priori L.LDs higher than required, the reasons shall be
documented in the Awaned-Radioactive Effluent Release Report.
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TABLE 1.C-2 (Cont’d.)

TABLE NOTATIONS

INFORMATIONAL NOTES:

A. The LLD 1s the smallest concentration of radioactive material in a sample that will be detected with 95% probability
with 5% probability of falsely concluding that a blank observation represents a “real’ signal.

For a particular measurement system (which may include radiochemical separation):
LLD = 4.66 S,
E-V-222x10°Y-exp (- A At)

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

S is the standard deviation of the background counting rate 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 x 10° is the number of transformations per minute per microcurie

Y is the fractional radiochemical yield (when applicable)

A is the radioactive decay constant for the particular radionuclide

At is the elapsed time between midpoint of sample collection and midpoint of counting time

It should be recognized that the LLD is defined as an a priori (before the fact) limit representing the capability of a
measurement system and not as an a posteriori (after the fact) limit for a particular measurement.

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 interfering nuclides, or other
uncontrollable circumstances may render these LLDs unachievable. In such cases, the contributing factors will be
identified and recorded on the analysis sheet for the particular sample.

B. A batch release is the discharge of liquid wastes of a discrete volume from the tanks listed in this table. Prior to the
sampling, each batch shall be isolated and at least two tank/sump volumes shall be recirculated or equivalent mixing
provided. If the steam generator bulk can not be recirculated prior to batch discharge, samples will be obtained by
representative compositing during discharge.

C. The LLD will be 5 x 107 pCi/ml. The principal gamma emitters for which this LLD applies are exclusively the
following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, M0-99, Cs-134, Cs-137, and Ce-141. Ce-144 shall also
be measured, but with an LLD of 5 x 10 uCi/ml. This list does not mean that only these nuclides are to be detected
and 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. When unusual circumstances result in a priori LLDs higher than required, the reasons shall be
documented in the Arrural Radioactive Effluent Release Report.
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TABLE 1.C-2 (Cont’d.)

TABLE NOTATIONS

For Batch Releases and Steam Generator Blowdown only, a composite sample is one in which the quantity of
liquid sampled is proportional to the quantity of liquid waste discharged and in which the method of sampling
employed results in a specimen which is representative of the liquids released.

Prior to analysis, all samples taken for the composite shall be thoroughly mixed in order for the composite sample
to be representative of the effluents released.

Daily grab samples shall be taken at least five days per week. For service water, daily grabs shall include each
train that is in-service.

LLD applies exclusively to the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138.
This list does not mean that only these nuclides are to be detected and 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. When unusual circumstances
result in a priori LEDs higher than required, the reasons shall be documented in the A#wnalRadioactive Effluent
Release Report.

CONDITIONAL ACTION REQUIREMENTS

D. For the Condensate Polishing Facility (CPF) waste neutralization sump and steam generator bulk:

IF the applicable batch gamma activity is not greater than 5 x 10”7 nCi/ml, THEN these analyses (gross alpha,
Sr-89, Sr-90, Fe-55) are not required.

. For the Condensate Polishing Facility (CPF) waste neutralization sump:
IF there is no detectable tritium in the steam generators, THEN tritium sampling and analyses are not required.

IF the steam generator gross gamma activity (sampled and analyzed three times per week per Table 4.7-2 of the
Technical Specifications) does not exceed 1 x 10 uCi/m}, THEN the sampling and analysis schedule for all
principal gamma emitters, I-131, Ce-144, noble gases, gross alpha, Sr-89, Sr-90 and Fe-55 are not required.

. For the Steam Generator Blowdown and the Turbine Building Sump:
IF there is no detectable tritium in the steam generators, THEN tritium sampling and analysis of the Turbine
Building Sump is not required.

IF the steam generator gross gamma activity (sampled and analyzed three times per week as per Table 4.7-2 of the
Safety Technical Specifications) does not exceed 5 x 107 uCi/ml, THEN the sampling and analysis schedule for all
principal gamma, I-131, Ce-144, noble gases, gross alpha, Sr-89, Sr-90 and Fe-55 are not required.

. For the Service Water: IF a weekly gamma analysis does not indicate a gamma activity greater than 5 x107 pCi/ml,
THEN these analyses (gross alpha, Sr-89, 5r-90, Fe-55) are not required.

. For the Turbine Building Sump: IF the release pathway is directed to yard drains, THEN the LLD for 1-131 shall be
1.5 x 107 uCi/ml and for gross alpha I x 10®* uCi/ml.

M. IF the Turbine Building Sump is directed 1o radwaste treatment, THEN sampling is not required.

1.C-7



REMM Revision 19
TABLE L.C-3 (Cont’d.)

TABLE NOTATIONS

INFORMATIONAL NOTES:

The LLD is the smallest concentration of radioactive material in a sample that will be detected with 95%
probability with 5% probability of falsely concluding that a blank observation represents a “real” signal.
For a particular measurement system (which may include radiochemical separation):

LLD = 4.66 S,
E-V-222x10°.Y-exp (- A At)

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

S, is the standard deviation of the background counting rate 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 x 10° is the number of transformations per minute per microcurie
Y is the fractional radiochemical yield (when applicable)

A is the radioactive decay constant for the particular radionuclide

At is the elapsed time between midpoint of sample collection and midpeint of counting time

It should be recognized that the LLD is defined as an a priori (before the fact) limit representing the
capability of a measurement system and not as an a posteriori (after the fact) limit for a particular
measurement.

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
interfering nuclides, or other uncontrollable circumstances may render these LLDs unachievable. In such
cases, the contributing factors will be identified and recorded on the analysis sheet for the particular
sample.

A batch release is the discharge of liquid wastes of a discrete volume from the tanks listed in this table.
Prior to the sampling, each batch shall be isolated and at least two tank/sump volumes shall be recirculated
or equivalent mixing provided. If the steam generator bulk can not be recirculated prior to batch discharge,
samples will be obtained by representative compositing during discharge.

The LLD will be 5 x 107 pCi/ml. The principal gamma emitters for which this LLD applies are
exclusively the following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, and
Ce-141. Ce-144 shall also be measured, but with an LLD of 5 x 10 pCi/ml. This list does not mean that
only these nuclides are to be detected and 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. When unusual circumstances
result in a priori LLDs higher than required, the reasons shall be documented in the Assuel Radioactive
Effluent Release Report.
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TABLE 1.C-3 (Cont’d))

TABLE NOTATIONS

F. For Batch Releases and Steam Generator Blowdown only, a composite sample is one in which the quantity of
liquid sampled is proportional to the quantity of liquid waste discharged and in which the method of sampling
employed results in a specimen which is representative of the liquids released.

G. Prior to analysis, all samples taken for the composite shall be thoroughly mixed in order for the composite
sample to be representative of the effluents released.

1. Daily grab samples shall be taken at least five days per week. For service water, daily grabs shall include each
train that is in-service.

K. LLD applies exclusively to the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and
Xe-138. This list does not mean that only these nuclides are to be detected and 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. When
unusual circumstances result in a priori LLDs higher than required, the reasons shall be documented in the
AwnnualRadioactive Effluent Release Report.

CONDITIONAL ACTION REQUIREMENTS

D. For the Condensate Polishing Facility (CPF) waste neutralization sump and steam generator bulk:
IF the applicable batch gamma activity is not greater than 5 x 107 pC/ml, THEN these analyses (gross alpha,
Sr-89, Sr-90, Fe-55) are not required.

E. For the Condensate Polishing Facility (CPF) waste neutralization sump:
IF there is no detectable tritium in the steam generators, THEN tritium sampling and analysis is not required.

IF the stcam generator gross gamma activity (sampled and analyzed three times per week as per Table 4.7-1 of
the Safety Technical Specifications) does not exceed 1 x 10° pCi/ml, THEN the sampling and analysis
schedule for all principal gamma emitters, 1-131, Ce-144, noble gases, gross alpha, Sr-89, Sr-90 and Fe-55 are
not required.

H. For the Steam Generator Blowdown and the Turbine Building Sump:
IF there is no detectable tritium in the steam generators, THEN tritium sampling and analysis of the Turbine
Building Sump is not required.

IF the steam generator gross gamma activity (sampled and analyzed three times per week as per Table 4.7-1 of
the Safety Technical Specifications) does not exceed 5 x 107 nCi/ml, THEN the sampling and analysis for all
principal gamma, 1-131, Ce-144, noble gases, gross alpha, Sr-89, Sr-90 and Fe-55 are not required.

Steam Generator Blowdown samples are not required when blowdown is being recovered.

J. For Service Water:
IF a weekly gamma analysis does not indicate a gamma activity greater than 5 x 107 uCi/ml, THEN these
analyses (gross alpha, Sr-89, Sr-90, Fe-55) are not required.

L. IF the Turbine Building sump release is directed to yard drains, THEN the LLD for I-131 shall be
1.5 x 107 pCi/ml and for gross alpha 1 x 10°® pCi/ml.

M. 1F the Turbine Building Sump is directed to radwaste treatment, THEN sampling is not required.
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Table 1.D-1

MILLSTONE UNIT 1

RADIOACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS PROGRAM

Minimum Analysis

Lower Limit
of Detection

Gaseous Release Sampling Frequency Type of Activity (LLD)*
Type Frequency Analysis (uCi/ec)
A—Steam-JetAir | Monthly—
Ejeetor Gaseous-Grab | Menthly Principal- Gamma Emitters® =10
Diseharge Sarmp] *
B—MainSite Stack | Menthly— Principal-Gamma-Emitters” }x10*
Refer to Table | Gaseeus Meonthly
LD-2
Grab-Sample H3 $x16*
Continuous® Weekly-Charcoal 34 o™
Sample’ H33F o™
. o . 1 . B
ContiRueus WeeklyParticulate GammaEmitters —
. . SEVT,
Sample* E_l H1£
hves-greaterthan-$-Days)
Continuous® Menthly Compesite | Gross-alpha o™
Particulate-Sample
Centinyous® Quarterly Sr89-Sr G0 BV Ve
Compeosite
Rartieulate-Sample
Continuous® Neble-Gas-Moniter | Neble Gases—Gross 0
Activity
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RADIOACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS PROGRAM

REMM

Table 1.D-2

MILLSTONE UNIT 2

Revision 19

Lower Limit

Gaseous Release Type Sampling Minimum Analysis Type of Activity of Detection
Frequency Frequency Analysis (LLD)Y*
(uCi‘ec)
A. Batch Release
1. Waste Gas Prior to Each Principal Gamma I x 10
Storage Tank™ | Tank Each Tank Emitters”
2. Containment Discharge Discharge H-3 1x10°
Purge
B. Continuous Principal Gamma 1x10°
* : B
Release Monthly - Monthly Emitters
Gaseous
* * 6
1. Vent Grab Sample® H-3¢ Ix10
2. Site Stack
Continuous® Weekly Charcoal 1-131 1x 10"
* ~2E -10
Samplef [-133 1 x10
Principal Particulate
Weekly Particulate Gamma Emitters® - 1x10"
Continuous” S - (1-131, others with half
ample .
lives greater than 8
days)
Continuous® Monthly Composite Gross alpha 1x10™"
Particulate Sample
Continuous® Quarterly Composite | Sr-89, Sr-90 Ix 10"
Particulate Sample
Continuous” Noble Gas Monitor Noble Gases - Gross 1x10°
_____ Activity
23.Containment Principal Gamma 1x10*
Venting Weekly Grab, if | Weekly Emitters®
* H-3 1x10°®

venting'

" There is a Conditional Action Requirement associated with this notation.
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TABLE 1.D-2 (Cont’d.)

TABLE NOTATIONS

INFORMATIONAL NOTES:

A

B.

The lower limit of detection (LLD) is defined in Table Notations, Item a, of Tables C-1, C-2, or C-3.

For gaseous samples, the LLD will be 1 x 10* pCi/cc and for particulate samples, the LLD will be

1 x 10" uCi/cc. The principal gamma emitters for which these LLDs apply are exclusively the
following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-1335, and Xe-138 for gaseous
emission and Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo0-99, I-131, Cs-134, Cs-137, Ce-141, and
Ce-144 for particulate emissions. The list does not mean that only these nuclides are to be detected
and 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
a priori LLDs higher than required, the reasons shall be documented in the AmssratRadioactive
Effluent Release Report.

The ratio of the sample flow rate to the sampled stream flow rate shall be known.

Analyses for 1-133 will not be performed on each charcoal sample. Instead, at least once per month,
the ratio of I-133 to I-131 will be determined from a charcoal sample changed after 24 hours of
sampling. This ratio, along with the routine I-131 activity determination will be used to determine
the release rate of I-133.

Waste Gas Storage Tanks are normally released on a batch basis. However, for the purpose of tank
maintenance, inspection, or reduction of oxygen concentration, a waste gas tank may be

continuously purged with nitrogen provided the following conditions are met:

M The previous batch of radioactive waste gas has been discharged to a final tank pressure of
less than 5 PSIG.

2) No radioactive gases have been added to the tank since the previous discharge.
3) Valve lineups are verified to ensure that no radioactive waste gases will be added to the tank.
@ After pressurizing the tank with nitrogen, a sample of the gas in the tank will be taken and

analyzed for any residual gamma emitters and tritium prior to initiation of the nitrogen purge.
The measured activity will be used to calculate the amount of activity released during the

purge.
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TABLE 1.D-2 (Cont’d.)

TABLE NOTATIONS

CONDITIONAL ACTION REQUIREMENTS:

C. IF there is an unexplained increase of the Site Stack or Unit 2 stack Vent noble gas monitor of
greater than 50%, after factoring out increases due to changes in THERMAL POWER levels,
containment purges, or other explainable increases, THEN sampling and analysis shall also be
performed within 24 hours.

F. Samples shall be changed at least once per seven days and analyses shall be completed within 48
hours after changing.

For Unit 2 vent only:

IF reactor coolant Dose Equivalent I-131 samples, which are taken two to six hours following a
THERMAL POWER change exceeding 15% of RATED THERMAL POWER in one hour, show an
ncrease of greater than a factor of 5, THEN special sampling and analysis of iodine and particulate
filters shall also be performed. These filters shall be changed following such a five-fold increase in
coolant activity and every 24 hours thereafter until the reactor coolant Dose Equivalent 1-131 levels
are less than a factor of 5 greater than the original coolant levels or until seven days have passed,
whichever is shorter. Sample analyses shall be completed within 48 hours of changing. The LLDs
may be increased by a factor of 10 for these samples.

G. IF the refueling cavity is flooded and there is fuel in the cavity, THEN grab samples for tritium shall
be taken weekly. The grab sample shall be taken from the Site sStack or vent (Hnist-er2)}where
the containment ventilation is being discharged at the time of sampling.

L IF the containment air radioactivity increases or decreases by a factor of two compared to the
radioactivity at the time of the weekly air sample based on a trend of Radiation Monitors RM8123
and RM8262 gas channels, THEN a new containment air sample shall be taken.
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TABLE 1.D-3 (Cont’d.)

TABLE NOTATIONS

INFORMATIONAL NOTES:

H.

The lower limit of detection (LLD) is defined in Table Notations, Item a, of Tables C-1, C-2, or C-3.

For gaseous samples, the LLD will be 1 x 10 pCi/cc and for particulate samples, the LLD will be

1 x 10" uCi/cc. The principal gamma emitters for which these LLDs apply are exclusively the
following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 for gaseous emission
and Mn-54, Fe-59, Co-58, Co-60, Zn-65, M0-99, 1-131, Cs-134, Cs-137, Ce-141, and Ce-144 for
particulate emissions. The list does not mean that only these nuclides are to be detected and 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 a priori LLDs
higher than required, the reasons shall be documented in the 4wnnelRadioactive Effluent Release
Report.

The ratio of the sample flow rate to the sampled stream flow rate shall be known.

Analyses for I-133 will not be performed on each charcoal sample. Instead, at least once per month, the
ratio of I-133 to 1-131 will be determined from a charcoal sample changed after 24 hours of sampling.
This ratio, along with the routine I-131 activity determination will be used to determine the release rate
of I-133.

Subsequent to medical emergencies, for initial determination of isotopic content of the containment air,
a Health Physics sample may be used in place of the normal chemistry sample.

CONDITIONAL ACTION REQUIREMENTS

C.

IF there is an unexplained increase of the Unit 3 ventilation vent noble gas monitor or gaseous
radioactive waste monitor of greater than 50%, after factoring out increases due to changes in
THERMAL POWER levels, containment purges, or other explainable increases, THEN appropriate
sampling and analysis shall also be performed within 24 hours. (Only applicable to gaseous radioactive
waste monitor when gaseous dose exceeds 20% of limit - see Footnote 1.)

Samples shall be changed at least once per seven days and analyses shall be completed within 48 hours
after changing.

IF reactor coolant Dose Equivalent I-131 samples (which are taken two to six hours following a
THERMAL POWER change exceeding 15% of RATED THERMAL POWER in one hour per

Table 4.4-4 of the Safety Technical Specifications) show an increase of greater than a factor of 5,
THEN special sampling and analysis of iodine and particulate filters shall also be performed. These
filters shall be changed following such a five-fold increase in coolant activity and every 24 hours
thereafter until the reactor coolant Dose Equivalent I-131 levels are less than a factor of S greater than
the original coolant levels or until seven days have passed, whichever is shorter. Sample analyses shall
be completed within 48 hours of changing the filters. The LLDs may be increased by a factor of 10 for
these samples.

IF the refueling cavity is flooded and there is fuel in the cavity, THEN grab samples for tritium shall be
taken weekly from the ventilation vent.

IF Unit 1 and 3 gaseous doses do not exceed 20% of their limits, THEN sampling and
analysis of containment vacuum system and gaseous radwaste are not required.
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I.LD GASEQOUS EFFLUENTS (Cont’d)

2. Gaseous Radioactive Waste Treatment

a. Dose Criteria for Equipment Operability Applicable to All Millstone Units

The following dose criteria shall be applied separately to each Millstone unit.

1.

IF any of the radioactive waste processing equipment listed in Section b are not routinely operating,
THEN doses due to gaseous effluents from the untreated waste stream to unrestricted areas shall be
projected at least once per 31 days in accordance with the methodology and parameters in Section
11.D.4. For each waste stream, only those doses specified in Section !1.D.4 need to be determined
for compliance with this section.

IF any of these dose projections exceed 0.02 mrad for gamma radiation, 0.04 mrad for beta
radiation or 0.03 mrem to any organ due to gaseous effluents,

THEN best efforts shall be made to return the inoperable equipment to service.

IF actual doses exceed 0.2 mrad for gamma radiation, 0.4 mrad for beta radiation or 0.3 mrem to
any organ

AND the dose from a waste stream with equipment not continuously operating exceed 10% any of

these limits,
THEN prepare and submit to the Commission a report as specified in Section c.

b. Required Equipment for Each Millstone Unit

Best efforts shall be made to return the gaseous radioactive waste treatment system equipment specified
below for each unit to service if the projected doses exceed any of doses specified above. For the Unit
2 gas decay tanks, the tanks shall be operated to allow enough decay time of radioactive gases to ensure
that the Technical Specification dose limits are not exceeded.

I.

Millstone Unit No. |

Waste Stream Processing Equipment

Radwaste Ment-ExhaustNone : Hatd None required
specified

2. Millstone Unit No. 2

Waste Stream Processing Equipment

Gaseous Radwaste Treatment System

Five (5) gas decay tanks
One waste gas compressor

Ventilation Exhaust
Treatment System

Auxiliary building ventilation HEPA filter (126 or L27)
Containment purge HEPA filter (L25)
Containment vent HEPA/charcoal filter (L29 A or B)

3. Millstone Unit No. 3

Waste Stream Processing Equipment

Gaseous Radwaste Treatment System

Charcoal bed adsorbers
One HEPA filter

Building Ventilation

Fuel building ventilation filter

¢. Report Requirement For All Three Millstone Units

If required by Section 1.D.2.a.3, prepare and submit to the Commission a Special Report within 30 days
with the following content:

Explanation of why gaseous radwaste was being discharged without treatment, identification of any

inoperable equipment or subsystems, and the reason for the inoperability,
* Action(s) taken to restore the inoperable equipment to OPERABLE status, and
» Summary description of action(s) taken to prevent a recurrence.
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1.D GASEOUS EFFLUENTS (Cont’d)

3. Basis for Gaseous Sampling, Analysis, and Radioactive Treatment System Use

Paragraph (a)(2) of Part 50.36a provides that licensee will submit an annual report to the Commission
which specifies the quantity of each of the principal radionuclides released to unrestricted areas in
gaseous effluents during the past 12 months of plant operation. The indicated gaseous surveillance
programs (as directed by Unit 1 Radiological Effluent Control 111.D.2.4a, Surveillance Requirement 3; |
and Units 2 and 3 Technical Specification Surveillance Requirement 4.11.2.1.3) provides the means to
quantify and report on radioactive materials released to the atmosphere from all major and potential
significant release pathways. This information also provides for the assessment of effluent dose rates
and environmental dose impacts for the purpose of demonstration compliance with the effluent limits
of 10 CFR 20, and dose objectives of 10 CFR 50, Appendix 1. The required detection capabilities for
radioactive materials in gaseous waste samples are tabulated in terms of lower limits of detection
(LLDs) and are selected, based on NUREG-1301, such that the detection of radioactivity in releases
will occur at levels below which effluent offsite dose objectives would be exceeded. The indicated
liquid radwaste treatment equipment for each Unit have been determined, using the GALE code, to be
capable to minimize radioactive liquid effluents such that the dose objectives of Appendix I can be met
for expected routine (and anticipated operational occurrence) effluent releases. This equipment is
maintained and routinely operated to treat appropriate liquid waste streams without regards to
projected environmental doses.

If not already in use, the requirement that the appropriate portions of the liquid radioactive waste
treatment system for each Unit be returned to service when the specified effluent doses are exceeded
provides assurance that the release of radioactive materials in liquid effluents will be kept ““as low as is
reasonably achievable.” This condition of equipment usage implements the requirements of 10 CFR
50.36a, General Design Criterion 60 of Appendix A to 10 CFR 50, and the design objective given in
Section I1.D of Appendix Ito 10 CFR Part 50. The specified dose limits governing the required use of
appropriate portions of the liquid radwaste treatment system were selected as a suitable fraction of the
dose design objectives set forth in Section ILA of Appendix 1, 10 CFR 50 for liquid effluents
following the guidance in NUREG-1301.
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AnnualRadioactive Effluent Release Report |

The Ammeat Rudioactive Effluent Release Report (#RERR) shall include quarterly quantities of and an |
annual summary of radioactive liquid and gaseous cffluents released from the unit in the Regularory
Guide 121 (Rev. 1, June 1974) format. Radiation dose assessments for these effluents shall be
provided in accordance with 10 CFR 50.36a and the Radiological Effluent Technical Specifications.

An annual assessment of the radiation doses from the site to the most likely exposed REAL MEMBER
OF THE PUBLIC shall be included to demonstrate conformance with 40 CFR 190. Gaseous pathway
doses shall use meteorological conditions concurrent with the time of radioactive gaseous effluent
releases. Doses shall be calculated in accordance with the Offsite Dose Calculation Manual. The
licensee shall maintain an annual summary of the hourly meteorological data (i.e., wind speed, wind
direction and atmospheric stability) either in the form of an hour-by-hour listing on a magnetic medium
or in the form of a joint frequency distribution. The licensee has the option of submitting this annual
meteorological summary with the ARERR or retaining it and providing it to the NRC upon request.
The ARERR shall be submitted byprior to May 1 of each year for the period covering the previous
calendar year.

The ARERR shall include a summary of each type of solid radioactive waste shipped offsite for burial |
or final disposal during the report period and shall include the following information for each type:

¢ type of waste (e.g.. spent resin, compacted dry waste, irradiated components, etc.)
e solidification agent (e.¢., cement)

e total curies

e total volume and typical container volumes

e principal radionuclides (those greater than 10% of total activity)

e types of containers used (e.g., LSA, Type A, ctc.)

The ARERR shall include the following information for all abnormal releases of radioactive gaseous I
and liquid cffluents (i.e., all unplanned or uncontrolled radicactivity releases, including reportable
quantities) from the site to unrestricted areas:

e total number of and curie content of releases (liquid and gas)
e adescription of the cvent and equipment involved

e cause(s) for the abnormal release

e actions taken to prevent recurrence

e consequences of the abnormal release

Changes to the RADIOLOGICAL EFFLUENT MONITORING and OFFSITE DOSE CALCULATION
MANUAL (REMODCAM) shall be submitted to the NRC as appropriate, as a part of or concurrent with
the ARERR for the period in which the changes were made. |
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ODCM Revision 19

INTRODUCTION

The purpose of the Off-Site Dose Calculation Manual (Section II of the REMODCM) is to provide the
parameters and methods to be used in calculating offsite doses and effluent monitor setpoints at the
Millstone Nuclear Power Station. Included are methods for determining maximum individual whole body
and organ doses due to liquid and gaseous effluents to assure compliance with the dose limitations in the
Technical Specifications. Also included are methods for performing dose projections to assure compliance
with the liquid and gaseous treatment system operability sections of the Radiological Effluent Monitoring
Manual (REMM - Section I of the REMODCM). The manual also includes the methods used for
determining quarterly and annual doses for inclusion in the 4swal Radioactive Effluent Release Report.

The bases for selected site-specific factors used in the dose calculation methodology are provided in
Reference Manual MP-13-REM-REF02, REMODCM Technical Information.

Another section of this manual discusses the methods 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.

This manual does not include the surveillance procedures and forms required to document compliance with
the surveillance requirements in the Technical Specifications (Units 2 and 3) or Radiological Effluent
Controls in REMODCM Section 111 for Unit 1. All that is included here are the methods to be used in
performance of the surveillance requirements. Appendix A, Tables App.A-1 and App.A-2 provide a
cross-reference of effluent requirements and applicable methodologies contained in the REMODCM.

Most of the calculations in this manual have several methods given 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 Method | asa
simple estimate of the dose. If release calculations approach the limit, however, 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.

This manual is written common to all three units since some release pathways are shared and there are also
site release limits involved. These facts make it impossible to completely separate the three units.

I1.A-]
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ODCM
Revision 19

RESPONSIBILITIES

All changes to the Off-Site Dose Calculation Manual (ODCM) shall be reviewed and approved by the Site
Operations Review Committee prior to implementation.

All changes and their rationale shall be documented in the Amwat-Radioactive Effluent Release Report.
It shall be the responsibility of the Senior Vice President and CNO - Millstone to ensure that this manual is
used in performance of the surveillance requirements and administrative controls of the Technical

Specifications. The delegation of implementation responsibilities is delineated in the Millstone
Radiological Effluent Program Reference Manual (MP-13-REM-REF01).

11.B-1



H.C.

ODCM Revision 19

LIQUID DOSE CALCULATIONS

The determination of potential doses from liquid effluents to the maximum exposed member of the public is
divided into two methods. Method 1 is a simplified calculation approach that is used as an operational too] to
ensure that effluent releases as they occur are not likely to cause quarterly and annual offsite dose limits to be
exceeded. Effluent doses are calculated at least once every 31 days. Method 2 is a more detailed
computational calculation using accepted computer models to demonstrate actual regulatory dose compliance.
Method 2 is used whenever the Method 1 estimation begins to approach a regulatory limit, and for preparation
of the Anrawal-Radioactive Effluent Release Report which includes the quarterly and annual dose impacts for
all effluents recorded discharged to the environment during the year of record.

1. Whole Body Dose from Liquid Effluents

Millstone Units 2 and 3 Technical Specifications and Unit | Radiological Effluent Controls

(Section I1T) limit the whole body dose to an individual member of the public to 1.5 mrem per
calendar quarter and 3 mrem per year from liquid effluents released from each unit. (See Appendix
A, Tables App.A-1 and App.A-2 for cross-reference effluent control requirements and applicable
sections in the REMODCM which are used to determine compliance). In addition, installed portions
of liquid radwaste treatment system are required to be operated to reduce radioactive materials in
liquid effluents when the projected whole body dose over 31 days from applicable waste streams
exceeds 0.006 mrem. This part of the REMODCM provides the calculation methodology for
determining the whole body dose from radioactive materials released into liquid pathways of
exposure associated with routine discharges. This includes the liquid pathways which contribute to
the 25 mrem annual total dose limit (40 CFR190) to any real individual member of the public from all
effluent sources (liquids, gases, and direct).

a. Method 1 (Applicable to Units 1, 2, and 3)

For Unit 1:
Dy =25C+56x107C,
For Units 2 and 3:
Dy =2x102Cp +56x107C,
Where:
Dy = The estimated whole body dose to a potentially maximum exposed
individual (in mrem) due to fission and activation products released in liquid

effluents during a specified time period.

Cy = total gross curies of fission and activation products, excluding tritium and
dissolved noble gases, released during the period of interest.

C, = total curies of tritium released during the period of interest.

If Dy,, within a calendar quarter is greater than 0.5 mrem, go to Method 2.

IL.C-1
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LIQUID DOSE CALCULATIONS (Cont’d)

b. Method 2 (Applicable to Units 1,2, and 3)

If the calculated dose using Method 1 is greater than 0.5 mrem within a calendar quarter, or
if @ more accurate determination is desired, use the NRC computer code LADTAP 1, or a
code which uses the methodology given in Regulatory Guide 1.109, to calculate the Iqu]d
whole body doses. Method 2 (LADTAP 11) 1s also used in the performance of dose
calculations for the Awmued-Radioactive Effluent Release Report. The use of this code is
given in Engineering Procedure RAB B-11. Liquid Dose Calculations - LADTAPI.
Additional information on LADTAPII is contained in the REMODCM Technical
Information Manual (MP-13-REM-REF02).

Maximum Organ Dose from Liquid Effluents

Milistone Units 2 and 3 Technical Specifications and Unit | Radiological Effluent Controls

(Section 111) limit the maximum organ dose to an individual member of the public to 5 mrem per
calendar quarter and 10 mrem per year from Hguid effluents released from each unit. (See Appendix
A. Tables App.A-1 and App.A-2 for cross-reference effluent control requirements and applicable
sections in the REMODCM which are used to determine compliance). In addition. installed portions
of liquid radwaste treatment system are required to be operated to reduce radioactive materials in
liquid effluents when the projected maximum organ dose over 31 days from applicable waste streams
exceeds 0.02 mrem. This part of the REMODCM provides the calculation methodology for
determining the maximum organ dose from radioactive materials released into liquid pathways of
exposure associated with routine discharges. This includes the liquid pathways which contribute to
the 25 mrem annual organ (except 75 mrem thyroid) dose limit (40 CFR190) to any real individual
member of the public from all effluent sources (liquids, gases, and direct).

a. Method 1 (Applicable to Units 1,2, and 3)

For Unit |:
D,=21¢C,
For Units 2 and 3:
Dy, =02C,
Where:

Dy, = The estimated maximum organ dose to the potentially maximum exposed
individual (in mrem) due to fission and activation products released in liquid
cffluents during a specified time period.

Cr = total gross curies of fission and activation products, excluding tritium and
dissolved noble gases, released during the period of interest - same as
Section I1.C.1.a.

If Dy,. within a calendar quarter is greater than 2 mrem, go to AMerhod 2.

b. Method 2 (Applicable to Units 1,2, and 3)

If the calculated dose using Method 1 is greater than 2 mrem, or if a more accurate
determination is desired, use the NRC computer code LADTAP 11,_or a code which uses the
methodology given in Regulatory Guide 1.109. to calculate the liquid maximum organ
doses. Method 2 (LADTAP I1) is also used in the performance of dose calculations for the
Annual-Radioactive Effluent Release Report. The use of this code and the input parameters
are given in Engineering Procedure RAB B-/1, Liquid Dose Calculations - LADTAP 11.
Additional information on LADTAPII is contained in the REMODCM Technical
Information Manual (MP-13-REM-REF02).

I1L.C-2
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LIQUID DOSE CALCULATIONS (Cont’d)

3. Estimation of Annual Whole Body Dose (Applicable to All Units)

An estimation of annual (year-to-date) whole body dose (Dy.,) from liquid effluents shall be made
every month to determine compliance with the annual dose limits for each Unit. Annual doses will
be determined as follows:

Dyw = 2Dy

where the sum of the doses include the whole body dose contribution from all effluent releases for
each Unit recorded to-date. For estimation of the Total Dose requircments of 40CFR190, the effluent
releases from all three Units combined are used.

The following shall be used as Dy,

(1) If the detailed quarterly dose calculations required per Section 11.C.6 for the A
Radioactive Effluent Release Report are completed 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 11.C. 1.

(3) If the annual dose estimate, Dy, is greater than 3 mrem and any Dy, determined as in
Section ]1.C 1 was not calculated using Method 2 (i.e., LADTAP 11 computer code or a
Regulatory Guide 1.109 code), recalculate Dy, using Merhod 2 if this could reduce Dy to

By

less than 3 mrem.

Estimation of Annual Maximum Organ Dose (Applicable to All Units)

An estimation of annual (year-to-date) maximum organ dose (Dy) from liquid effluents shall be
made every month to determine compliance with the annual dose limits for each Unit. Annual doses
will be determined as follows:

Dy = XD,

where the sum of the doses include the maximum organ dose contribution from all effluent releases
for each Unit recorded to-date. For estimation of the Total Dose requirements of 40CFR190. the
effluent releases from all three Units combined are used.

The following guidelines shall be used:

(N If the detailed quarterly dose calculations required per Section 1. C.6 for the Asmrel
Radioactive Effluent Release Report are completed 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 11.C 2.

(3) If different organs are the maximum for different quarters, they may be summed together
and Dy, can be recorded as a less than value as long as the value is less than 10 mrem.

(4 If Dy, is greater than 10 mrem and any value used in its determination was calculated as in
Section [1.C.2, but not with Method 2 (i.e., LADTAP Il computer code or a Regulatory
Guide 1.109 code), recalculate that value using Method 2 if this could reduce Dy, to less
than 10 mrem.

11.C-3
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IL.C.  LIQUID DOSE CALCULATIONS (Cont’d)

S.

Monthly Dose Projections

Section 1.C.2.a of the REMM requires that certain portions of the liquid radwaste treatment
equipment be used to reduce radioactive liquid effluents when the projected doses for each Unit
(made at least once per 31 days) exceeds 0.006 mrem whole body or 0.02 mrem to any organ. The
following methods are applied in the estimation of monthly dose projections:

a. Whole Body and Maximum Organ (Applicable to Unit 1 Only)

The projected monthly whole body dose (Unit 1) is determine from:
Do =D'yw*R,*R,*F

The projected monthly maximum organ dose is determine from:
DY o=D'wo*R,*R,*F

Where:

D’ = the whole body dose from the last typical (see Notes below) previously
completed month as calculated per the methods in Section /1.C. 1.

D’y = the maximum organ dose from the last typical (see notes) previously
completed month as calculated per the methods in Section /1.C.2.

R, = the ratio of the total estimated volume of liquid batches to be released in
the present month to the volume released in the past month.

R, = the ratio of estimated primary coolant activity for the present month to that
for the past month.

F = the factor to be applied to the estimated ratio of final curies released if
there are expected differences in treatment of liquid waste for the present
month as opposed to the past month (e.g., bypass of filters or
demineralizers). NUREG-0016 or past experience shall be used to
determine the effect of each form of treatment which will vary. F=1if
there are no expected differences.

Notes:

1. The last typical month should be one without significant operational
differences from the projected month. Forexample-if the plantawas- dewn-for

S S Y

&

2. If there were no releases during last month, do not use that month as the base
month if it is estimated that there will be releases for the coming month.

3. Ifthe last typical month’s doses were calculated using LADTAP I (or similar

methodology), also multiply the LADTAP doses by R, where R, = total
dilution flow from LADTAP run divided by estimated total dilution flow.

11.C-4
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HC.  LIQUID DOSE CALCULATIONS (Cont’d)

b. Whole Body and Maximum Organ (Applicable to Units 2 and 3)

The projected monthly whole body dose (Lhits 2 or 3) is determined from:
DEMW = D'yw [(1-F)R, R, F,+F R.R]
The monthly projected maximum organ dose (Units 2 or 3) is determined from:

DE.\m = Dy [(1-F)R/R, F.+F R, R ]

Where:

D’\w = the whole body dose from the last typical* previously completed month as
calculated per the methods in Section 11.C. 1.

D’y = the maximum organ dose from the last typical* previously completed
month as calculated per the methods in Section 11.C 2.

*Note: Sece notes in Section 11.C.5.a.

R, = the ratio of the total estimated volume of liquid batches to be released in
the present month to the volume released in the past month.

R, == the ratio of estimated volume of stcam generator blowdown to be released
in present month to the volume released in the past month.

F, = the fraction of curies released last month coming from steam generator
blowdown calculated as:

curies from blowdown
curies from blowdown + curies from batch tanks

R, == the ratio of estimated secondary coolant activity for the present month to
that for the past month.

R, = the ratio of estimated primary coolant activity for the present month to that
for the past month.

F, = the factor to be applied to the estimated ratio of final curies released if
there are expected differences in treatment of liquid waste for the present
month as opposed to the past month (e.g., bypass of filters or
demmeralizers). NUREG-0017 or past experience shall be used to
determine the effect of each form of treatment which will vary. F,=1if
there are no expected differences.

6. Quarterly Dose Calculations for AnnualRadioactive Effluent Release Report

Detailed quarterly dose calculations required for the Aswwdd-Rudioactive Effluent Release Report
shall be done using the NRC computer code LADTAP I1_or a code which uses the methodology
given in Regulatory Guide 1.109,. The use of this code, and the input parameters are given in
Engineering Procedure, RAB B-11, Liquid Dose Calculations - LADTAP 1. Additional information
on LADTAPII is contained in the REMODCM Technical Information Manual (MP-13-REM-
REF02).

IL.C-5
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GASEOUS DOSE CALCULATIONS

The determination of potential release rates and doses from radioactive gascous effluents to the maximum
off-site receptor are divided into two methods. Method | provides simplified operational tools to ensure that
cffluent releases are not likely to cause quarterly and annual oft-site dose or dose rate limits to be exceeded.
Effluent doses are calculated at least once every 31 days. Method 2 provides for a more detailed
computational calculation using accepted computer models to demonstrate actual regulatory compliance.
Method 2 is used whenever the Method 1 estimation approaches a regulatory limit. and for preparation of the
Annual-Radioactive Effluent Release Report which includes the quarterly and annual dose impacts for all
effluents recorded discharged to the atmosphere during the year of record.

1. Site Release Rate Limits (“Instantaneous™)

Technical Specifications for each unit require that the instantancous off-site dose rates from nobles
gases released to the atmosphere be limited such that they do not exceed 500 mrem/year at any time
to the whole body or 3000 mrem/year to the skin at any time trom the external cloud. For jodine-
131, 133, tritium, and particulates (half-lives > 8 days), the inhalation pathway critical organ dose
rate from all units shall not exceed 1500 mrem/year at any time. These limits apply to the
combination of releases from all three Units on the site, and are directly related to the radioactivity
release rates measured for each Unit. By limiting gaseous release rates for both classes of
radionuclides (i.e., noble gases; and iodines, tritium. and particulates) to within values which
correlate to the above dose rate limits, assurance is provided that the Technical Specification dose rate
limits are not exceeded.

a. Method 1 for Noble Gas Release Rate Limits-GApplieable to-Units 12 _and-3)

The instantancous noble gas release rate limit from the site shall be:

Q17+ Q2 . Qs <1
L10OO.000  290.000  290.000

Where:

Q, = Noble gas release rate from MP4Site Stack (nCifsec)
Q, = Noble gas release rate from MP2 Vent (uCifsec)
Q; = Noble gas release rate from MP3 Vent (nCifsec)

As long as the above is less than or equal to 1, the doses will be less than or equal to 500
mrem to the total body and less than 3000 mrem to the skin.

b. Method 1 for Release Rate Limit - 1-131, 1-133, HH-3 and Particulates With Half Liv es

Greater Than 8 Days-{Applieableto-Units-I—2_and 3)

With releases satisfying the following limit conditions, the dose rate to the maximum organ
will be less than 1500 mrem/year from the inhalation pathway:

nH The site release rate limit of I-131, 1-133, and tritium (where the thyroid is the
critical organ for these radionuclides) shall be:
DRy,; + DRy, + DR, <1

I1.D-1
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Where the contribution from each Units is calculated from:

Unit 1: DR,,=55x 107 ,,Q,+ 133x 10*,,.Q,, + 44x10°Q,,
Unit2: DR,,=5.1x107 ,Qn+ 1.25x 107 ,,,0p + 42X 10° Q, .
Unit3: DRy, =5.1x 107 ,,Q, + 125x 107 ,,Qp, + 4.2 x 10 Qy,

(2)  The site release rate limit of particulates with half-lives greater than 8 days and
tritium (where the critical organ is a composite of target organs for a mix of
radionuclides) shall be:

Dngl + Dng;‘ + Dng} S I

Where the contribution from each Units is calculated from:

Unit I: DR,,, =55x 10°Q, + 4.4 x 10*Q,,
Unit2: DR,,,=5.1x107Q, +42x10°Q,,
Unit3: DR, = 5.1x 102Q,, +4.2x 10°Q,,

org3

Each of the release rate quantities in the above cquations are defined as:

Q@ Release rate of 1-131 from MPHhe Site Stack (uCi/sec)

1wQn = Release rate of 1-133 from MPthe Site Stack (uCifsec)

Q12— Releaserate of I-131 from MP2 Vent (nCifsec)*

1:3Q1 = Release rate of I-133 from MP2 Vent (uCifsec)*

Qs = Release rate of I-131 from MP3 Vent (pCifsec)*

1::Q;35 = Release rate of I-133 from MP3 Vent (uCi'sec)*

Qu = Release rate of tritium from MP4the Site Stack (nCifsec)

Qi = Release rate of trittum from MP2 Vent (uCifsec)*

Qi = Release rate of tritium from MP3 Vent (uCifsec)*

Qp = Release rate of total particulates with half-lives greater than 8 days from the
MP}Site Stack (uCi/sec)

Qp: = Release rate of total particulates with half-lives greater than 8 days from the
MP2 Vent (uCv/sec)

Qp: = Release rate of total particulates with half-lives greater than 8 days from the

MP3 Vent (uCi/sec)

* includes releases via the steam generator blowdown tank vent.

C. Method 2{(Applicable to-Units 12 nnd-3)

The above Method 1 equations assume a conservative nuclide mix. 1f necessary, utilize
the GASPAR, or a code which uses the methodology given in Regulatory Guide 1.109,
code to estimate the dose rate from either noble gases or iodines, tritium, and particulates
with half-lives greater than 8 days. The use of the code is described in Engineering
Procedure R4B-B12, Gaseous Dose Calculations - GASPAR. Additional information on
GASPAR is contained in the REMODCM Technical Information Manual (MP-13-REM-

REF02).

11.D-2
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ILD. GASEOUS DOSE CALCULATIONS (Cont’d)

2. 10 CFR50 Appendix I - Noble Gas Limits

Technical Specifications limit the off-site air dose from noble gases released in gascous eftluents
to 5 mrad gamma and 10 mrad beta for a calendar quarter (10 and 20 mrad gamma and beta |
respectively, per calendar year). Effluent dose calculations are calculated at least once every

31 days. In addition, installed portions of the gascous radwaste treatment system are required to
be operated to reduce radioactive materials in gascous effluents when the projected doses over 31
days from the applicable waste stream exceed 0.02 mrad air gamma or 0.04 mrad air beta. (See
Appendix A, Tables App.A-1 and App.A-2 for a cross reference of effluent control requirements
and applicable sections of the REMODCM which are used to determine compliance.) This part of
the REMODCM provides the calculation methodology for determining air doses from noble

gases.

a. Method 1 Air Dose {(Applicable to Units 1, 2, and 3)

For Unit 1:

D, = 9.3 x 107 Cy **
Dy, =93 x 107 Cy,**

For Unit 2:

Dg: = 6.3 x 107 Cp**
Dy, = 1.7 x 107 C,**

For Unit 3:
D, = 6.3x10° Cy
Dy, = 1.7 x 107 CN3

I Dy, Dgin, or Dg; are greater than 1.6 mrad or D, Dy,.. or Dy, are greater than 3.3 mrad
within a calendar quarter, go to Method 2 below.

Where:

D¢, = The gamma air dose from Unit 1 for the period of interest (mrad).

Dy, = The beta air dose from Unit 1for the period of interest (mrad).

Dg; = The gamma air dose from Unit 2 for the period of interest (mrad).

Dy; = The beta air dose from Unit 2 for the period of interest (mrad).

Dg; = The gamma air dose from Unit 3 for the period of interest (mrad).

Dy, = The beta air dose from Unit 3 for the period of interest (mrad).

Cyy = The total curies of noble gas released from bait4-Site Stack* during the period I

of interest.
Cy: = The total curies of noble gas released from Unit 2 during the period of interest.
Include all sources - Unit 2 Vent, containment purges and waste gas decay tanks.
Cy; = The total curies of noble gas released from Unit 3 during the period of interest.
Include all sources - Unit 3 Vent, ESF Building Vent, and containment purges
and drawdowns.

*  Includes contributions from all three HBunits2-and-3. 1f 210% of the airborne dose ’
limits are exceeded, a Special Assessment will be performed to determine the dose
attributable to each unit individually. The intent is to prevent double accounting of
normal routine releasessince-Unit-t-accountsforseme Unit L-apnd 3releases.

Special sampling for batch releases is not required at the Unit-+Site Stack.

** See the REMODCM Technical Information Document (MP-13-REM-REF02),

Section 4.2, for the derivation of air dose Method | factors.

1.D-3
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b.

Method 2 Air Dose (Applicable to Units 1,2, and 3)

HaitISite Stack For MRLdose calculations for releases from the Site Stack. use the
AIREM computer code to determine the critical location air doses.

The 3rd quarter 1980 joint frequency data shall be used as input for the
AIREM code. The reason for this is given in the REAMODCM Tochnical
Information Document (MP-12-REF02), Section 4.2.

If the calculated air dose exceeds one half the Technical Specification limit, use
meteorology concurrent with time of release.

Units 2; and 3 releases  For MR2and MP3-dose calculations for releases from Units 2
~ and 3, use the GASPAR computer code, or a code which uses the
methodolgy given in Regulatory Guide 1,109, to determine the critical site
boundary air doses.

For the Special Location, enter the following worst case quarterly average
meteorology based on the Unit 2 vent eight-year history:

X/Q = 8.1x 10 sec/m’
(See the REMODCM Technical Information
Document (MP-12-REM-REF02). Attachment 3
DAQ~=15x10"m?
If the calculated air dose exceeds one half the quarterly Technical Specification limit. use

meteorology concurrent with time of release.

Estimation of Annual Air Dose Limit Due to Noble Gases (Applicable to
Units 1, 2, and 3)

An estimation of annual (year-to-date) beta and gamma air doses (Dyg and D,
respectively) from noble gases released from Units 1, 2 and 3 shall be made every month
to determine compliance with the annual dose limits for each Unit. Annual air doses will
be determined as follows:

Unit 1 Unit 2 Unit 3
Dy = ZDg, Dy = 2D Dyos = EDg,s
Dygy == ZDy, Dyy: = 2Dy, Dyps = 2Dy,

where the sums are over the first quarter (i.e., summation of the all release periods within
the quarter) through the present calendar quarter doses.

Where:

Dy 1 Dy Dygas Dygy, Dygs and Dy, = gamma air dose and beta air dose for
the calendar year for Unit I, 2, or 3.

The following shall be used as the quarterly doses:

4} If the detailed quarterly dose calculations required per Section 11 D.5 for the
“nnwat Rudioactive Effluent Release 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 in Sections 110D 2.a or I11.D.2 b,

If Dyo vez or vos are greater than 10 mrad or Dyyy ys2o ye; are greater than 20 mrad and
any corresponding quarterly dose was not calculated using Method 2 (Section 1. D.2.b),
recalculate the quarterly dose using meteorology concurrent with time of release.

11.D-4
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3.

10 CFR50 Appendix I - lodine and Particulate Doses

Technical Specifications limit the off-site dose to a critical organ from radioiodines. tritium. and
particulates with half-lives greater than 8 days released in gaseous effluents to 7.5 mrem for a
calendar quarter (15 mrem per calendar year). Effluent dose calculations are performed at least
once every 31 days. In addition, installed portions of the gascous radwaste treatment system are
required to be operated to reduce radioactive materials in gaseous effluents when the projected
doses over 31 days from the applicable waste stream exceed 0.03 mrem. (See Appendix A, Tables
App.A-1 and App.A-2 for a cross reference of effluent control requirements and applicable
sections of the REMODCM which are used to determine compliance.) This part of the
REMODCM provides the calculation methodology for determining critical organ doses from
atmospheric releases of iodines, tritium and particulates.

Doses from tritium (for Methods 1a-2a only) for Unit 1 may be neglected if the total tritium curies
from the quarter are less than 500.

a. Critical Organ Doses (Applicable to Unit-1Site Stack releases)

nH Method 1a - Unit1Site Stack
The maximum organ dose is the greater of D, or D,;:

Dy=1.22x10%,,C, + 1.13,,,C, + 2.0 x 10°C
Dy = 42.3C, +2.0x 10°C,,

If either dose is greater than 2.5 mrem within a calendar quarter o to Method

I'b ferHaitt-below.
Where:
Dy = The thyroid dose for the period of release of gascous effluents.
Do = The dose to the maximum organ other than the thyroid for the
period of gaseous effluent release.
1€ = The total curies of I-131 released in gaseous effluents from
YnitdSite Stack* during the period of interest.
1:3C, = The total curies of 1-133 released in gaseous effluents from
UrpitdSite Stack* during the period of intercst.
Cp = The total curies of particulates with half-lives g greater than 8

days released in gaseous effluents from EaidSite Stack*
during the period of interest.

Cy = Thetotal curics of tritium released in gaseous effluents from
UnitdSite Stack* during period of interest.

*Note: U-nit—LSite Stack samples include rclcases from all Bunits2and 3. The

waMdeém;FHew»eHlfQIO % of any airborne limits are

exceeded, a Special Assessment will be required to determine the dose
attributable to each unit individually. The intent is to prevent double

accounting of normal routine releases-sinee-Unit-Laceountsforsome

Unit2and 3releases. Special sampling for batch releases is not
required at the Unit4Site Stack.

H.D-5
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2)

3

9

Method Ib - Unit-1Site Stack

Doses from vegetation consumption can be neglected during the Ist and 4th
quarters and doses from milk consumption can be neglected during the 1st
quarter. These time frames can be extended for short term releases (batch
releases and weekly continuous, if necessary) if it can be verified that the milk
animals were not on pasture and/or vegetation is not available for harvest,
Therefore, calculate doses to the thyroid and maximum organ for pathways that
actually exist. Sum pathways if necessary.

With the same determination of radioactivity released in Method 1a above,
calculate the pathway related dose as follows:

i Inhalation Pathway
Dy =32x107,C, + 7.8x10°;,C, + 2.6x10°C,
Dp=32x10°C, + 26x10°C,

it. Vegetation Pathway
Dy=41,C + 748x10%,,C; + 80x 10°C,
Do=49C, t 8.0x10°C,

i, Milk Pathway
Dy = 118,,,C; + 1.05,,,C, + 98x10°C,
D,=38C, + 98x10°C,

Sum above pathways, as appropriate (Note: sum of all three pathways is
Method 1u).

The maximum organ dose is the greater Dy or Dy, If it is greater than 2.5 mrem
within a calendar quarter go to Mcthod Ic.

Method 1¢ - Upit4Site Stack

After reviewing the existing cow and goat farms, if it can be determined that the
1983 -1987 D/Q data is acceptable (Note: If not, see guidance in the
REMODCM Technical Information Document (MP-12-REM-REF02)

Section 4.2, then follow Method Ih above, except for iii. where milk pathway
dose is:

Dy =28,,C, + 0.249,;C, + 98x 10°C,
Dy=89C, + 98x10°C,

Note:  During the 2nd and 3rd quarters also add (to the above) the Inhalation
and Vegetation Pathways from Method1h, during the 4th quarter add
Inhalation and Milk (above) only.

Method 2a - Unit-1Site Stack

Use the GASPAR code, or a code which uses the methodolgy given in
Regulatory Guide 1.109, to determine the maximum organ dose. For the
Special Location, enter the following worst case quarterly average meteorology
as taken from the REMODCM Technical Information Document
(MP-12-REM-REF02), Attachment 5:

11.D-6
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XQ= 61x10%sec/m’

D/Q= 59x10"m~ (Milk and Vegetation) and‘or

D/Q= 1.4x10°m* (If 1983-1987 D/Q data is acceptable for
existing milk locations. If not, see guidance in the
REMODCM Technical Information Document
(MP-12-REM-REF02), Section 4.2.)

Use the Inhalation, Milk and Vegetation pathways (if applicable) in totaling
the dose. If the maximum organ dose is greater than 3.8 mrem within a

calendar quarter go to Method 2b.

Method 2b - Unit-1Site Stack

Use the GASPAR code, or a code which uses the methodolgy given in
Regulatory Guide 1.109, with actual locations, real-time meteorology and the
pathways which actually exist at the time at those locations.

b. Critical Organ Doses (Applicable to Units 2 and 3 releases)

(1)

Method 1a - Unit 2 and Unit 3 releases

The maximum organ dose is the greater of D, or D,

953 ,,C, 1 2.6x 107 C,

D;=31x10° ,C, + 2953
=1 x 107 C,

“
Dg 1x10°C, + 26

If either dose is greater than 2.5 mrem within a calendar quarter goto
Method 1b for Units 2 and 3 below.,

Where:
D; = The thyroid dose for the period of gascous effluents releases.
Do = The dose to the maximum organ other than the thyroid for the
period of gaseous effluent releases.
151C, = The total curies of 1-131 in gaseous effluents from Unit 2

(Unit 2 Vent and Steam Generator Blowdown Tank Vent*) or
Unit 3 (Unit 3 Vent, ESF Building Vent, Steam Generator
Blowdown Tank Vent*, and Containment Drawdown* *)
during the period of interest. ***

115Gy = The total curies of 1-133 in gaseous effluents from Unit 2
(Unit 2 Vent and Steam Generator Blowdown Tank Vent*) or
Unit 3 (Unit 3 Vent, ESF Building Vent, Steam Generator
Blowdown Tank Vent*, and Containment Drawdown**)
during the period of interest ***

Cp = The total curies of particulates with half-lives greater than
eight days released in gaseous effluents from the Unit 2 Vent
or Unit 3 (Unit 3 Vent, ESF Building Vent, and Containment
Drawdown**) during the period of interest.***

Cy = The total curies of tritium released in gaseous effluents from
the Unit 2 Vent or Unit 3 (Unit 3 Vent, ESF Building Vent
and Containment Drawdown**) during the period of
interest. ***

11.D-7
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(2)

* Results from SAT studies in 1982 and 1983 and guidance provided in the
R. A. Crandall / E. R. Brezinski memo to E. J. Mroczka, Millstone Unit 2
Steam Generator Blowdown Tank Releases, NE-83-RA-879. June 15,
1983, indicate that the steam generator blowdown tank vent releases can
be estimated by use of a factor of 1/6,000 (a DF of 2000 and a partitioning
factor of 1/3). Although Unit 3 normally recycles blowdown, periodically
blowdown is released for short periods of time. These releases should be
similar to Unit 2 and until studies can be performed at Unit 3 the same
calculation should be performed. Based upon the above, the formula to be
used is:

S/G blowdown concentration x S/G blowdown flow rate x 1/6000 x
time = integrated activity
** This pathway does not have a effluent monitor.

*** Unit 2 and 3 also have releases via the Hai3Site Stack. This activity wil]
be included in the Unit4Site Stack calculations unless 210% of any
airborne limit is exceeded and’or a Special Evaluation is performed.

Method 1b - Unit 2 and Unit 3 releases

Doses from vegetation consumption can be neglected during the 1st and 4th
quarters and doses from milk consumption can be neglected during the 1st
quarter. These time frames can be extended for short term releases (batch
releases and weekly continuous, if necessary) if it can be verified that the milk
animals were not on pasture and/or vegetation was not available for harvest.
Therefore, calculate doses to the thyroid and maximum organ for pathways that
actually exist. Sum pathways, if necessary.

With the same determination of radioactivity released in Method 1a above,
calculate the pathway-related doses as follows:

i. Inhalation Pathway (Ist, 2nd. 3rd and 4th Quarters)
D;= 41 ,,C + 1.0,,,C + 33x10%C,
Do=41C, + 33x10°C,

ii. Vegetation Pathway (2nd and 3rd Quarters)
Dy=105,,C + 1.9,,C + 1.0x10°C,,
Do=124C, + 1.0x10°C,

i, Milk Pathway (2nd, 3rd and 4th Quarters)
D= 3000 ,,C, + 266 ,,,C, + 1.3x10°C,
Dg= 951C, + 1.3x107°C,

Sum above pathways, as appropriate (Note: sum of all three pathways is
Method 1a).

The maximum organ dose is the greater of D; or D, If it is greater than
2.5 mrem within a calendar quarter, go to the Method lc.

11.D-8
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3)

)

(6)

Method 1c - Unit 2 and Unit 3 releases

After reviewing the existing cow and goat farms, if it can be determined that the 1983-
1987 D/Q data is acceptable (Note: If not, see guidance in the REAMODCM Technical
Information Document (MP-12-REM-REF02), Section 4 2) then follow Method b,
above, except for 7ii where the milk pathway dose is:

Dy = 122,,C + 1.08,;5C, + 13x 107 C,
D, = 40C, + 13x10°C,

Note:  During the 2nd and 3rd quarters also add (1o the above) the Inhalation and
Vegetation Pathways from Merhod1b above; during the 4th quarter add
Inhalation and Milk (above) only.

Method 2a - Unit 2 and Unit 3releases

Use the GASPAR code, or a code which uses the methodolgy given in Regulatory Guide
1.109. to determine the maximum organ dose. For the Special Location. enter the
following worst case quarterly average meteorology as taken from the REAMODCM
Technical Information Document (MP-12-REM-REF02), Attachment 5

X/Q - 8.1x 10° sec/ m*

D/Q=15x10"m?* (Milk and Vegetation) and/or

D/Q=6.1x10°m*
(If 1983-1987 D/Q data is acceptable for existing milk locations. If not,
see guidance in the REMODCM Technical Information Document
(MP-12-REM-REF02), Section 4.2.)

As shown in the REMODCM Technical Information Document (MP-12-REM-REF02),
Attachments 4 and 5, the same meteorology can be used for both continuous and batch
releases. Therefore, the program need only be run once using the total curies from all
releases from Unit 2 or 3 releases.

Use the Inhalation, Milk and Vegetation pathways (if applicable) in totaling the dose.
If the maximum organ dose is greater than 3.8 mrem. go to Methods 2b and 2c.

Method 2b - Unit 2

Use the GASPAR code_ or a code which uses the micthodolgy given in Regulatory Guide
1.109,_ with the actual locations, real-time meteorology and the pathways which actually
exist at the time at these locations. The code shall be run separately for steam generator
blowdown tank vents and ventilation releases, containment purges and waste gas tank
releases.

Method 2¢ - Unit 3

Use the GASPAR code, or a code which uses the methodolgy given in Regulatory Guide
1.109. with the actual locations, real-time meteorology and the pathways which actually
exist at these locations. The code shall be run scparately for ventilation, process gas,
containment vacuum system, aerated ventilation and containment purges

11.D-9
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C.

Estimation of Annual Critical Organ Doses Due to Todines, Tritium and Particulates

(Applicable to Units 1, 2, and 3)

An estimation of annual (year-to-date) critical organ doses (Dy1 and Dy, for thyroid and
maximum organ other than thyroid, respectively) from radioiodine, tritium and
particulates with half-lives greater than 8 days released from Units 1, 2 and 3 shall be
made every month to determine compliance with the annual dose limits for each Unit.
Annual critical organ doses will be determined as follows:

Unit ] Unit 2 Unit 3
Dy7 =ZDy, Dyr, =ZDy, Dyr; =ZDy;
Dyo) =ZDg, Dy, =ZDy, Dyo; =ZDy;

where the sums are over the first quarter (i.e., summation of the all release periods within
the quarter) through the present calendar quarter doses.

Where:

Dyt1s Dy12, Dyrs, Dyoys Dyg; @and Dy, = thyroid (T) dose and maximum organ
(O) dose (other than the thyroid) for the calendar year for Unit 1, 2, or 3.

The following guidelines shall be used for D; and D:

H If the detailed quarterly dose calculations required per Section 11.D.5 for the
el Radioactive Effluent Release 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 in Section I1.D.3.aor 11.D.3.b.

3) If Dyrand/or Dy, are greater than 15 mrem and quarterly dose was not
calculated using Method Ic of Section 11.D.3.a or 11.D. 3.5, recalculate the
quarterly dose using Method Ic.

4) If different organs are the maximum organ for different quarters, they can be
summed together and Dy, recorded as a less-than value as long as the value is
less than 15 mrem. If it is not, the sum for each organ involved shall be
determined.

I1.D-10
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4.

Gaseous Effluent Monthly Dose Projections

Section 1.D.2.a of the REMM requires that certain portions of the gaseous radwaste treatment
equipment be returned to service to reduce radioactive gaseous effluents when the projected doses
for each Unit (made at least once per 31 days) exceed 0.02 mrad gamma air, 0.04 mrad beta air, or
0.03 mrem to any organ from gaseous effluents. The following methods are applied in the
estimation of monthly dose projections.

a. Unit 1 Projection Method

None required,
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b. Unit 2 Projection Method

n Due to Gaseous Radwaste Treatment System (Unit 2)

Determine the beta and gamma monthly air dose projection from noble gases
from the following:

Where:

Dy (mrad) = 9.3 x 10° C%,
Dy (mrad) = 93 x 107 C¥,
DE g = the estimated monthly beta air dose.

Ct the number of curies of noble gas estimated to be released
from the waste gas storage tanks during the next month.

D%, = the estimated monthly gamma air dose.

(The dose conversion factor is from the REMODCM Technical
Information Document (MP-12-REM-REF02), Section 4.2, for the Unit
4Site sStack releases since the Unit 2 waste gas tanks are discharged
via the UaitdSite sStack. This factor should be conservative as the
isotopic mix would only be the longer-iived noble gases which would
have lower dose conversion factors than the typical mix from Unit 1.)

2) Due to Steam Generator Blowdown Tank Vent (Unit 2)

Method 1

Determine D, which is the estimated monthly dose to the maximum
organ from the following:

Do =13R, x D,

For the last quarter of operation, determine Dy as determined per
Section 11.D.3.b.

Where:

R, = the expected ratio of secondary coolant iodine level for the
coming month as compared with the average level during the
quarter used in determining D; above.

Method 2

If necessary, estimate the curies expected to be released for the next

month and applicable method for dose calculation from
Section 11.D.3.5.

I.D-12
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€)

% %

Due to Ventilation Releases (Unit 2)**

If portions of the ventilation treatment system are expected to be out of service
during the month, determine the monthly maximum organ dose projection
(Do) from the following:

Method 1

Determine DF,,, which is the estimated monthly dose to the maximum
organ from the following;:

Df\0 = 13 R, (1.01- R,) (R,+ 0.01) Dy

For the last quarter of operation, determine Dy, as determined per
Section 11.D.3-b.

R, = the expected reduction factor for the HEPA filter. Typically this
should be 100 (see NUREG-0016 or 0017 for additional
guidance). )

R, = the fraction of the time which the equipment was inoperable
during the last quarter.

R; = the fraction of the time which the equipment is expected to be
inoperable during the next month.

Method 2

If necessary, estimate the curies expected to be released for the next
month and applicable method for dose calculation from
Section 11.D.3.5.

Since dose projections are only required if the treatment specified in Section I D of
the Radiological Effluent Monitoring Manual are not operating, the monthly gamma
and beta air dose projections are not required for ventilation releases.

c. Unit 3 Projection Method

1)

Due to Radioactive Gaseous Waste System (Unit 3)

Determine the beta and gamma monthly air dose projection from noble gases
from the following:

Where:

D%y (mrad) = 93 x 10° CE,
D (mrad) = 9.3 x 107 CE,

Cty = the number of curies of noble gas estimated to be released
from the reactor plant gaseous vents (the activity from this
pathway increases when the process waste gas system is out
of service.) during the next month.

Dfy = the estimated monthly gamma air dose.

Dfe = the estimated monthly beta air dose.

(The dose conversion factor is from the REMODCM Technical
Information Document (MP-12-REM-REF02), Section 4.2, for the Unit
1Site_sStack releases since the Unit 3 reactor plant gaseous vents are
discharged via the Unit-4Site sStack.)
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ODCM Revision 19

I.D.  GASEOUS DOSE CALCULATIONS (Cont’d)

Doses to source de are controlled by design and operations to ensure the off-site dose from each
radwaste storage facility is less than one mrem per year. Potential doses from cach facility are
evaluated in Radiological Environmental Reviews (RER's) where total off-site doses from all
fenr-sources are considered to ensure compliance with 40CFR190.

7. Bases for Gaseous Pathway Dose Calculations

The dose calculation methodology and parameters used in Section 11 of the REMODCM
implement the requirements in Section 111.A of Appendix 1 (10CFRS50) which states that
conformance with the ALARA dose objectives of Appendix 1 be shown by calculational
procedures based on models and data, such that the actual exposure of a member of the public
through appropriate pathways is unlikely to be substantially underestimated. Operational
flexibility is provided by controlling the instantancous release rate of noble gas (as well as iodines
and particulate activity) such the maximum off-site dose rates are less than the equivalent of 500
mrem/year 1o the whole body, 3000 mrem/year to the skin from noble gases, or 1500 mrem/year
to a critical organ from the inhalation of iodines, tritium and particulates. The dose rate limits are
based on the 10CFR20 (pre-1991) annual dose limits, but applied as an instantaneous limit to
assure that the actual dose over a year will be well below these numbers.

The cquivalent instantancous release rate limits for Hait-4Site Stack were determined using the
EPA AIREM code. For Units 2 & 3, these doses were calculated using the NRC GASPAR code.
The AIREM code calculates cloud gamma doses using dose tables from a model that considers the
finite extent of the cloud in the vertical direction. Beta doses are calculated assuming semi-
infinite cloud concentrations, which are based upon a standard sector averaged diffusion equation.
The GASPAR code implements the models of NRC Regulatory Guide 1.109, Rev. I, “Calculation
of Annual Doses to Man from Routine Releases of Reactor Effluents for the Purpose of
Evaluating Compliance with 10CFR Part 50, Appendix 1. Input parameter values typically used
in the dose models are listed in the Station Reference Manual, “REAMODCM Technical
Information Document (MP-13-REM-REF02). This same methodology is used in the
determination of compliance with the 40CFR 190 total dose standard for the gascous pathways.

In the determination of compliance with the dose and dose rate limits, maximum individual dose
calculations are performed at the nearest land site boundary with maximum decayed X/Q. and at
the nearest vegetable garden (assumed to be nearest residence) and cow and goat farms with
maximum D/Qs. The conversion constants in the Method | equations for maximum air doses,
organ and whole body doses, and dose rates are based on the maximum observed comparison of
historical effluent releases and corresponding calculated maximum doses. The dose conversion
factors are calculated based on the ratio of the observed highest dose and the curies of fission and
activation products released during the period. This ratio results in the Method 1 equation
conversion factor in mrem/Ci released. Reference Manual MP-13-REM-REF02 describes the
derivation of the Mcthod 1 constants and list the historical maximum doses calculated for the
maximum organ.
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ILE.  LIQUID MONITOR SETPOINTS (Cont’d)

11a.

1ib.

Unit 3 Steam Generator Blowdown

The alarm setpoint for this monitor assumes:

a.  Steam generator blowdown rate of 400 gpm (maximum blowdown total including weekly

cleaning of generators - per-3-Part Memeo-from-MP3-Reactor Engineering ERC 25212-ER-99-

0133).

b.  The release rate limit is conservatively set at 10% of the JOCFR Part 20 limit (0.1 times the
1-131 MPC* for unrestricted areas which equals 0.1 x 3 x 107 uCi/ml).

¢. Minimum possible circulating and service water dilution flow during periods of blowdown =
300,000 gpm (2 circulating water pumps) + 30,000 gpm (2 service water pumps) =
330,000 gpm.

d.  Background can be added after above calculations are performed.

Therefore, the alarm setpoint corresponds to a concentration of:

330,000 x3x1078 4 background = 2.47 x 1077 pCi/ml + background

Alarm (uCi/ml) =

This setpoint may be increased through proper administrative controls if the steam generator
blowdown rate is maintained less than 400 gpm and/or more than 2 circulating and 2 service water
pumps are available. The amount of the increase would correspond to the ratio of flows 1o those
assumed above or:

circulating & service water flow (gpm) < 400 .
330,000 " S/G blowdown (gpm)

Alarm (uCi/mi) = 2.47 x 107° uCi/ml x

- i i ice wat
Background = 3x10 811Ci/ml X circulating & service water flow (gpm)

+ Background
total S/G blowdown (gpm)

Note:  The Steam Generator Blowdown alarm criteria is in practice based on setpoints required
to detect allowable levels of primary to secondary leakage. This alarm criteria is
typically more restrictive than that required to meet discharge limits. This fact shall be
verified, however, whenever the alarm setpoint 1s recalculated.

* Inlieu of using the I-131 MPC value, the identified MPC values for unrestricted area may be
used.

Unit 3 Steam Generator Blowdown Effluent Concentration Limitation

The results of analysis of blowdown samples required by Table 1.C-3 of Section I of the
REMODCM shall be used to ensure that blowdown effluent releases do not exceed the
concentration limits in 10CFR20, Appendix B (version prior to January 1, 1994).
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ILE. LIQUID MONITOR SETPOINTS (Cont'd)

12a.

12b.

13.

Unit 3 Turbine Building Floor Drains Effluent Line

The alarm setpoint for this monitor assumes:

a.  Drinking water is not a real pathway at this site. Therefore, the NRC code. 1.A DTAP or other
Regulatory Guide 1.109 code, is used to calculate the dose to the maximum individual.

b.  The average annual discharge flow is 1.11 x 107 ft¥/sec (process flow during sump pump
operation is 50 gpm and pump normally operates less than 10% of the time for a conservative
average flow of 5 gpm). There is no continuous additional dilution. therefore, there is no
dilution prior to discharge.

¢.  Near field dilution factor = 13,000.

Far field dilution factor = 32,000.
(Reference: Millstone 3 FSAR, Section 2.4, 13)

d. Isotopic concentrations were taken from the Millstone 3 FSAR, Tuble 11 2-4 (See column
under Turbine Building).

e. Each concentration above was multiplied by the total annual flow (9.95 x 10° em?,
conservatively assuming 5 gpm continuous as discussed in item b).

f.  The maximum individual organ dose is set equal to 1% of 75 mrem (40CFR190 limit). The
limiting individual is the child; maximum organ is the thyroid. This value is approximately
one quarter of the value

The setpoint corresponding to 0.75 mrem to the child's thyroid is 3.8 x 107 uCi/ml.

Unit 3 Service Water and Turbine Building Sump Effluent Concentration Limitation

Results of analyses of service water and turbine building sump samples taken in accordance with
Table 1.C-3 of Section 1 of the REMODCM shall be used to limit radioactivity concentrations in
the service water and turbine building sump eftluents to less than the limits in 10CFR20,
Appendix B (version prior to January 1, 1994).

Bases for Liquid Monitor Setpoints

Liquid effluent monitors are provided on discharge pathways to control, as applicable, the release
of radioactive materials in liquid effluents during actual or potential releases of Tiquid waste 1o the
environment. The alarm / trip setpoints are calculated to ensure that the alarm / trip function of
the monitor will occur prior to exceeding the limits of 10 CFR Part 20 (Appendix B, Table IJ,
Column 2), which applies to the release of radioactive materials from all units on the site. This
limitation also provides additional assurance that the levels of radioactive materials in bodies of
water in Unrestricted Areas will result in exposures within the Section 11.A destgn objectives of
Appendix I to 10 CFR Part 50 to a member of the public.

In application, the typical approach is to determine the expected concentration in a radioactive
release path and set the allowable discharge rate past the monitor such the existing dilution flow
will limit the effluent release concentration to 10% of the MPC limit for the mix. The setpoint is
then selected to be only 2 times the expected concentration, or 20% of the MPC limit. As a result,
considerable margin is included in the selection of the sctpoint for the monitor to account for
unexpected changes in the discharge concentration or the contribution from other potential release
pathways occurring at the same time as the planned effluent release. For those monitors on
systems that are not expected to be contaminated. the alarm point is usually selected to be two
times the ambient background to give notice that normal conditions may have changed and should
be evaluated.
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ILF.  GASEOUS MONITOR SETPOINTS

1. Unit I HydrogenMeniterSection reserved
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GASEOUS MONITOR SETPOINTS (Cont’d)

3.

Um'%—}% Stack Noble Gas Monitor

The instantaneous release rate limit from the site shall be set in accordance with the conditions

given in Section 11.D.1.a in order to satisfy-Radiclogiealfffluent ContretH-D-24-Units 2 and 3

Technical Specification 3.3.3.10.

The alarm setpoint shall be set at or below the “cps” corresponding to 363,000 uCi/sec from the
MP1Site sStack noble gas monitor calibration curve. The calibration curve (given as pCi/sec per
cps) is determined by assuming a maximum ventilation flow of 180,000 CFM.

The release rate value of 363,000 uCi/sec assumes that 33% of the site limit is assigned to the
MP1Site sStack. If effluent conditions from the MP4Site sStack approach the alarm setpoint, it
may be increased if the MP2 or MP3 vent setpoints are also changed to ensure that the sum of the
allowed individual unit noble gas release rates do not exceed the site limit as dictated in Section
11.D.1.a, and described in the REMODCM Technical Information Document
(MP-12-REM-REF02), Section 4.2.

Hnit1-MainSite Stack Sampler Flow Rate Monitor

‘The MPJ-mamSite sStack sampler flow control alarms on low pressure indicating loss of flow, or
on high pressure indicating restricted flow.

The alarm will occur with either (per GEK-27681A):

a.  Pressure Switch #1 less than 27 Hg (Low Flow, i.e., damaged filter, filter inadvertently left

out)
or
b.  Pressure Switch #1 greater than 18" Hg (Restricted Flow, i.e., plugged filter)
or

c.  Pressure Switch #2 less than 20" Hg (Restricted Flow, i.e., pump abnormalities)

Unit 2 Vent - Noble Gas Monitor

The instantaneous release rate limit from the site shall be set in accordance with the conditions
given in Section I1.D.1.a in order to satisfy Technical Specifications 3.3.3.10 and 3.11.2.1.

The alarm setpoint shall be set at or below the “cpm” corresponding to 95,000 uCi/sec from the
MP2 vent noble gas monitor calibration curve. The calibration curve (given as pCi/sec per cpm) is
determined by assuming the maximum possible ventilation flow for various fan combinations.
Curves for three different fan combinations are normally given.

The release rate value of 95,000 pCi/sec assumes that 33% of the site limit is assigned to the MP2
vent. If effluent conditions from the MP2 vent approach the alarm setpoint, it may be increased if
the MP4Site sStack or MP3 vent setpoints are also changed to ensure that the sum of the allowed
individual unit noble gas release rates do not exceed the site limit as dictated in Section I1.D.1 a,
and described i in the REMODCM Techmcal lnformanon Document (MP 12 REM- REF 02)
Secnon 42, 3 h 3 4 iz : e
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ILF. GASEOQUS MONITOR SETPOINTS (Cont’d)

6. Unit 2 Waste Gas Decay Tank Monitor

Administratively all waste gas decay tank releases are via the MP1Site sStack which has a release
rate limit typically set at 363,000 uCi/sec (see the REMODCAM Technical Information Document
(MP-12-REM-REF02), Section 4.2 for bases). Assuming 33% of the limit is from the MP4Site
sStack, the release rate limit for MR1the Site Stack is 363,000 uCi/sec. T

Releases from waste gas decay tanks are much lower than this limit and are based upon a dilution
factor of 1000 (dilution less than 1% of the worst case quarter X/Q; 210,000 ft’/min x 6.3 x 10°*
sec/m’ x 0.028317 m’/f’ x 1/60 min/sec = 1/160,000, which is equivalent to 0.6245% of a dilution
factor of 1000) and release rates to maintain offsite concentration below MPC values.

The MP2 waste gas decay tank monitor (given pCi/cc per cpm) calibration curve is used to assure
that the concentration of gaseous activity being released from a waste gas decay tank is not greater

than the concentration used in discharge permit calculations.

7. Unit 3 Vent Noble Gas Monitor

The instantaneous release rate limit from the site shall be set in accordance with the conditions
given in Section I1.D.1.a in order to satisfy Technical Specification 3.3.3 10 and 3.11.2.1.

The alarm setpoint shall be set at or below a value 0of 9.5 x 10 uCi/cc for the MP3 vent.

The release rate value of 9.5 x 10 pCi/cc assumes that 33%% of the site limit is assigned to the
MP3 vent. This value corresponds to a release rate of 95,000 pCi/sec and a maximum ventilation
flow rate of 210,000 CFM (per memo from G. C. Knight to R. A. Crandall, MP-3-1885, July 19,
1989). If effluent conditions from the MP3 vent approach the alarm setpoint, it may be increased
if the MP1Site sStack or MP2 vent setpoints are also changed to ensure that the sum of the
allowed individual unit noble gas release rates do not exceed the site limit as dictated in Section
11.D.1.a, and described in the REMODCAM Technical Information Document
(MP-12-REM-REF02), Section 4.2.

8. Unit 3 Engineering Safeguards Building Monitor

Assuming releases less than 10% of the MP3 FSAR design releases of noble gases (Table 11.3-11,
1.4 x 10* Ci/year which is equal to 450 pCi/sec) assures that less than 1% of the above
instantaneous release rate is added by this intermittent pathway (450/290,000 = 0.16%). Assuming
a flow rate of 6,500 CFM (3.05 x 10° cc/sec) for this pathway translates this limit to:

0.1 x450/3.05x10° = 1.5x 10 uCi/cc

The Alarm setpoint shall be set at or below this value.
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APPENDIX ILA

REMODCM METHODOLOGY CROSS-REFERENCES

Radiological effluent controls (Section III of the REMODCM for Unit 1, and Radiological Effluent Technical
Specifications for Units 2 and 3) identify the requirements for monitoring and limiting liquid and gaseous effluents
releases from the site such the resulting dose impacts to members of the public are kept to “As Low As Reasonably
Achievable” (ALARA). The demonstration of compliance with the dose limits is by calculational models that are
implemented by Section Il of the REMODCM.

Tables App. 11.A-1 (Unit 1) and App. 11.A-2 (Units 2 & 3) provide a cross-reference guide between liquid and
gaseous effluent release limits and those sections of the REMODCM, which are used to determine compliance.
These tables also provide a quick outline of the applicable limits or dose objectives and the required actions if those
limits are exceeded. Details of the effluent control requirements and the implementing sections of the REMODCM
should be reviewed directly for a full explanation of the requirements.

App-1LA-1
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TABLE APP. 1LA-2
MILLSTONE UNITS 2 and 3
EFFLUENT REQUIREMENTS AND METHODOLOGY CROSS REFERENCE

Revision 19

Technical REMODCM
Specification Methodology Applicable Limit or
Section Section Objective Exposure Period Required Action
3/4.11.1 Tables 1.C-2 JOCFR20, App. B,, Instantaneous Restore concentration to within
Liquid Effluent and 1.C-3 Table i, Column 2, and limits within 15 minutes.
Concentration 2x10™ nCi/mL for
dissolved noble gases*
3/4.11.1.2 11.C.1 <1.5 mrem T.B. Calendar 30-day report if exceeded.
Dose-Liquids 1.C.2 <5 mrem organ Quarter Relative accuracy or
conservatism of calculations
1.C3 <3 mrem T.B. Calendar Year | ¢ha)l be confirmed by
1.Cc4 <10 mrem organ performance of the REMP in
Section .
6.15 LC.2 >0.06 mrem T.B. Projected for Return to operation Liquid
Liquid Radwaste I1.C.5 >0.2 mrem organ 31 days Waste Treatment System.
Treatment
3/4.11.2 I1.D.1.a <500 mrem/yr T.B. from Instantancous Restore release rates to within
Gaseous Effluents noble gases* specifications within 15
Dose Rate minutes.
<3000 mrem/yr skin
from noble gases*
I1.D.1.b <1500 mrem/yr organ
from particulates with
T'.>8d,1-131,1-133,
and tritium*
3/4.11.2.2 11.D.2 <5 mrad gamma air Calendar 30-day report if exceeded.
Dose-Noble Gases <10 mrad beta air Quarter**
<10 mrad gamma air Calendar Year
<20 mrad beta air
3/411.2.3 11.D.3 <7.5 mrem organ Calendar 30-day report if exceeded.
Dose Quarter** Relative accuracy or
I-131, 1-133, conservatism of calculations
Particulates, H-3 <15 mrem organ Calendar Year shall be confirmed by
performance of the REMP in
Section 1.
6.15 (Unit 2) 1.D.2 >0.02 mrad gamma air Projected for Return to operation Gaseous
6.13 (Unit 3) 11.D.4 >0.04 mrad beta air 31 days Radwaste Treatment System.
Gaseous >0.03 mrem organ (if system not
Radwaste in use)
Treatment
3/4.11.3 I.D.6 <25 mrem T.B.* 12 Consecutive | 30-day report if Tech Spec
Total Dose <25 mrem organ* Months** 3.11.1.2,3.11.22,0r 3.11.2.3

<75 mrem thyroid*

are exceeded by a factor of 2.
Restore dose to public to within
the applicable EPA limit(s) or
obtain a variance.

NOTE: T.B. means total or whole body.
*Applies to the entire site (Units |, 2, and 3) discharges combined.

**Cumulative dose contributions calculated once per 31 days.
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