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SECTION I.

Radiological Effluent Monitoring Manual
(REMM)

For the

Millstone Nuclear Power Station
Nos. 1,2, & 3

Docket Nos. 50-245, 50-336, 50—423
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SECTION I. RADIOLOGICAL EFFLUENT MONITORING MANUAL (REMM)

I.A. Introduction

LB.

LC:

The purpose of Section I of this manual is to provide the sampling and analysis
programs which provide input to Section II 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 in the environment 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
Radioactive Effluent Release Report.

MP—-22—-REC—-REF03, “REMODCM Technical Information Document
(TID),” has additional bases and technical information. It also contains a list of
exceptions to Regulatory Guide 1.21 (see Section 2 of the TID).

Responsibilities

All changes to the Radiological Effluent Monitoring Manual (REMM) shall be
reviewed and approved by the Facility Safety Review Committee prior to
implementation.

All changes and their rationale shall be documented in the Radioactive Effluent
Release Report.

It shall be the responsibility of the Site Vice President Millstone to ensure that
this manual is used as required by the administrative controls of the Technical
Specifications. The delegation of implementation responsibilities is delineated in
MP-22—-REC-PRG, “Radiological Effluent Program.”

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 I.C.—1 for Millstone Unit No. 1, Table .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 the methodology of
Section II to assure that the concentrations at the point of release are
maintained within the limits of Radiological Effluent Controls (Section
I11.D.1.a. for Millstone Unit No. 1, Section IV.D.1.a. for Millstone Unit No.
2, and Section V.D.1.a. for Millstone Unit No. 3).

MP-22—-REC—-BAP01
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Table I.C.—-1
Millstone Unit 1 Radioactive Liquid Waste Sampling and Analysis Program
Liquid Release Sample Type and Minimum Analysis Type of Lower Limit
Source Frequency Frequency Radioactivity of Detection
Analysis (LLD)A
(nCi/ml)
Any Batch Grab sample prior to | Prior to each batch Principal Gamma 5x 1077
Release from any | each batch releaseB release Emitters
source
Kr—-85 1x10-3
H-3 1x1073
Grab sample prior to | Prior to initial batch re- | Gross alpha 1x10-7
initial batch release lease from each source.
from any one source | Quarterly for each Sr—90 5240~%
and quarterly compos- |source.P 6
ite thereafter® Fe—55 1x10- I
Table I.C.-1

TABLE NOTATIONS

A. 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):

s 4.66 S,
(E)(V)(2.22x106)(Ye 1)

Where:

LLD is the lower limit of detection as defined above (as uCi 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 108 is the number of transformations per minute per uCi
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.

MP-22—-REC—-BAP01
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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. Prior to the sampling, each batch shall be isolated and at least two tank/sump volumes shall be
recirculated or equivalent mixing provided.

C. 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.

D. For sources with no release during previous quarter, a quarterly sample is not required.
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Table I.C.-=2

Millstone Unit 2 Radioactive Liquid Waste Sampling and Analysis Program

Liquid Release Sample Type and Minimum Analysis |Type of Lower Limit
Source Frequency Frequency Radioactivity of Detection
Analysis (LLD)A
(nCi/ml)
A.Batch Release®
1.Clean Waste Moni- | Grab sample prior to | Prior to each batch | Principal Gamma 5x10-7
tor Tank. each batch release release Emitters®:
2.Aerated Waste » -6
Monitor Tank. bt ukrs
3.Steam Generator Ce—144 5x10
BulkP Dissolved & 1x10-°
Entrained GasesX-
4.Condensate H-3 1x10-3
Polishing Facili
4 \l)vasl?eg e Quarterly s Gross alpha 1x10~7
Neutralization Comp051te i Sr—89. Sr—90 5x10-8
Sumpk- -
Fe—55 1x10-6
B.Continuous Release
1.Steam Generator | Daily Grab Sample!-& | Weekly Principal Gamma Fz 10~*
Blowdown*- prior to aligning to CompositeF-G- EmittersC:
h Long Island Sound for
2.Service Water RBCCW sump I-131 1x10-6
Effluent’
o Ce—144 5x10-0
3.Turbine Sumps!- Monthly Grab Monthly Dissolved & 1x10-3
Sample Entrained Gases&-
4.RBCCW SumpM- [ Weekly Grab or Com- | Monthly H-3N- 1x10-3
posite Compositef-C-
Weekly Composite Quarterly =% Gross alpha rx 10~
Congpais,™ Sr—89, Sr—90 5x10-9
Fe—55 1x10-6

TABLE I.C.-2

TABLE NOTATIONS

A. 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):

4.66 S,

D = B 222x105ve 29
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Where:
e LLD is the lower limit of detection as defined above (as uCi 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)

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

» 2.22 x 108 is the number of transformations per minute per uCi

* Y is the fractional radiochemical yield (when applicable)

e \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.

. 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, a sample will be obtained by representative
compositing during discharge.

. The LLD will be 5 x 10~7 uCi/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 106
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 Radioactive Effluent Release
Report.

. For the Steam Generator Bulk:
IF the applicable batch gamma radioactivity is not greater than 5 x 10~7 uCi/ml, THEN the
sampling and analysis schedule for gross alpha, Sr—89, Sr—90, Fe—55 are not required.

MP—-22—-REC—-BAP01
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. For the Condensate Polishing Facility (CPF) waste neutralization sump:

IF there is no detectable tritium in the steam generators, THEN tritium sampling and analyses
is not required.

IF the gross gamma radioactivity in the grab sample taken prior to release does not exceed

5 x 10~7 uCi/ml, THEN the sampling and analysis schedule for gross alpha, Sr—89, Sr—90 and
Fe—55 are not required.

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.

. For the Steam Generator Blowdown:

IF the steam generator gross gamma radioactivity does not exceed 5 x 10~7 uCi/ml, THEN the
sampling and analysis schedule for all principal gamma, 1-131, Ce—144, noble gases, gross
alpha, Sr—89, Sr—90 and Fe—55 are not required. For the purposes of this footnote, if steam
generator samples are not available, condensate water gamma radioactivity may be used
during times of blowdown.

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. For steam generator blowdown, condensate may be
sampled during blowdown if steam generator sample is not available.

For the Service Water:

IF a weekly gamma analysis does not indicate a gamma radioactivity greater than 5 x10~7
uCi/ml, THEN the sampling and analysis schedule for gross alpha, Sr—89, Sr—90, Fe—55 are
not required.

. 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 “Radioactive Effluent Release Report.”

. For the Turbine Building Sump:
IF there is no detectable tritium in the secondary side before an outage, THEN tritium sampling

and analyses is not required during an outage.

IF the steam generator gross gamma radioactivity does not exceed 5 x 10~7 uCi/ml, OR sump
is directed to radwaste treatment, THEN the sampling and analysis schedule for all principal
gamma, |-131, Ce—144, noble gases, gross alpha, Sr—89, Sr—90 and Fe—55 are not
required.

IE the release pathway is directed to yard drains, THEN the LLD for =131 shall be 1.5 x 10~7
uCi/ml and for gross alpha 1 x 10~8 uCi/ml.

MP—-22—-REC—-BAP01
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M. For the RBCCW Sump:
IE the RBCCW Sump is directed to radwaste treatment or is not aligned to Long Island Sound,
THEN sampling is not required.
IF the applicable batch gamma radioactivity is not greater than 5 x 10~7 uCi/ml, THEN
sampling and analysis schedule for gross alpha, Sr—89, Sr—90, Fe—55 are not required.

N. Detectable tritium shall be used to estimate tritium releases to the atmosphere via the
blowdown tank vent.

MP-22—-REC—-BAPO01
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Table 1.C.-3

Millstone Unit 3 Radioactive Liquid Waste Sampling and Analysis Program

Liquid Release Sample Type and Minimum Analysis Type of Lower Limit
Source Frequency Frequency Radioactivity of Detection
Analysis (LLD)A
(uCi/ml)
A.Batch Release®
1.Condensate Polish- | Grab sample prior | Prior to each batch | Principal Gamma 5x10-7
ing Facility Waste |5 each batch release |release Emitters™
Neutralization
Sump** 1-131 1x10-6
2.Waste Test Tanks Ce—144 5% 10-6
3'11?;:(1‘6%1 e Dissolved & 1x10-3
Entrained GasesK:
4.Boron Test Tanks
H-3 1x10-5
5.Steam Generator
Bulk P Quarterly Gross alpha 1x10-7
+oF,G.
CaRosite Sr—89, Sr—90 5x10-8
Fe-55 1x10-06
B.Continuous Release
1.Steam Generator | Daily Grab Sample!: | Weekly Principal Gamma 5x10~7
Blowdown' CompositeF-G- Emitters®
2.Service Water Ef- I-131 1x10-°
fluent’:
Ce—144 5x10-6
3.Turbine Building | Monthly Grab Monthly Dissolved & 1x10-5
Sumps!- Sample Entrained GasesK:
Weekly Grab or Com- |Monthly H-3M 1x10-3
posite Compositel-C-
Weekly Composite Quarterly Gross alpha 1x10-7
Compositel-G-
Sr—89, Sr—90 5x10-8
Fe—55 1x10-6

A.

TABLE I.C.-3

TABLE NOTATIONS

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

4.66 S,

LLD = o 222100y (ve — 10

Where:
* LLD is the lower limit of detection as defined above (as uCi 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)

* Eis the counting efficiency (as counts per transformation)

* Vis the sample size (in units of mass or volume)

+ 2.22 x 106 is the number of transformations per minute per uCi

¢ Y is the fractional radiochemical yield (when applicable)

* )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, a sample will be obtained by representative
compositing during discharge.

C. The LLD will be 5 x 10~7 uCi/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—6
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 Radioactive Effluent Release
Report.

D. Forthe Steam Generator Bulk:
IF the applicable batch gamma radioactivity is not greater than 5 x 10~7 uCi/ml, THEN the
sampling and analysis schedule for gross alpha, Sr—89, Sr—90, Fe—55 are not required.
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. For the Condensate Polishing Facility (CPF) waste neutralization sump:

IF there is no detectable tritium in the steam generators, THEN tritium sampling and analyses
is not required.

IF the gross gamma radioactivity in the grab sample taken prior to release does not exceed
5x 10~ 7 uCi/ml, THEN the sampling and analysis schedule for gross alpha, Sr—89, Sr—90 and
Fe—55 are not required.

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.

. For the Steam Generator Blowdown:

IF the steam generator gross gamma radioactivity does not exceed 5 x 10~7 uCi/ml, THEN the
sampling and analysis schedule for all principal gamma, |-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.

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.

For the Service Water:

IF a weekly gamma analysis does not indicate a gamma radioactivity greater than 5 x10~7
uCi/ml, THEN the sampling and analysis schedule for gross alpha, Sr—89, Sr—90, Fe—55 are
not required.

. 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 “Radioactive Effluent Release Report.”

. For the Turbine Building Sump:

IF the steam generator gross gamma radioactivity does not exceed 5 x 10~7 uCi/ml, OR sump
is directed to radwaste treatment, THEN the sampling and analysis schedule for all principal
gamma, |1-131, Ce—144, noble gases, gross alpha, Sr—89, Sr—90 and Fe—55 are not
required.

IF the release pathway is directed to yard drains, THEN the LLD for I-131 shall be 1.5 x 10~7
uCi/ml and for gross alpha 1 x 10~8 uCi/ml.

. Detectable tritium shall be used to estimate tritium releases to the atmosphere via the
blowdown tank vent.
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2. Liquid Radioactive Waste Treatment

a.

Dose Criteria for Equipment Functionality Applicable to All Millstone
Units

The following dose criteria shall be applied separately to each Millstone
unit.

1)

2)

3)

IF 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 reasonably achievable; or,
IF any of the other radioactive waste processing equipment listed in
Section b. are not functional, THEN doses due to liquid effluents
from the applicable waste stream to unrestricted areas shall be
projected at least once per 31 days in accordance with the
methodology and parameters in Section I1.C.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 processing equipment to service, or to limit discharges via
the applicable waste stream.

IF an actual 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 waste
stream with processing equipment not functional exceeds 10% of
one of these limits, THEN prepare and submit to the Commission a
Special Report within 30 days as specified in Section 2.c.

Required Equipment for Each Millstone Unit

Best efforts shall be made to return the applicable liquid radioactive
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 doses specified above.
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1. Millstone Unit No. 1

Waste Stream

Processing Equipment

Spent Fuel Pool water

One filter and one demineralizer

2. Millstone Unit No. 2

Waste Stream

Processing Equipment

Clean liquid

Deborating ion exchanger (T11) OR
Purification ion exchanger (T10A or T10B) OR
Equivalent ion exchanger

Primary demineralizer (T22 A or B) OR
Equivalent demineralizer

ALPS/AIM processing OR Secondary demineralizer (T23 A or B) OR
Equivalent demineralizer

Aerated liquid

ALPS/AIM processing OR Demineralizer (T24) OR Equivalent
demineralizer

3. Millstone Unit No. 3

Waste Stream

Processing Equipment or Radioactivity Concentration

High level

ALPS processing (3ALWS—SKD1) OR

Demineralizer (3LWS—DEMN2) and Demineralizer filter
(BLWS—FLT3) OR

Demineralizer (LWS—DEMNI1) and Demineralizer filter
(LWS—FLT1)

Boron recovery

Cesium ion exchanger (3BRS—DEMNI1A or B)

Boron evaporator (3BRS—EV1)

Low level

High level processing equipment

Steam generator

blowdown

Blowdown recovery when total gamma radioactivity exceeds SE—7
uCi/ml or tritium exceeds 0.02 pCi/ml.

NOTE: The qualifier OR indicates that any of the equipment listed within the block would satisfy
the processing requirement if functional.
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C.

Report Requirement For All Three Millstone Units

If required by Section 2.a.3), prepare and submit to the Commission a
Special Report within 30 days with the following content:

e  Explanation of why liquid radwaste was being discharged without
treatment, identification of any equipment not in service, and the
reason for the equipment being out of service,

e Action(s) taken to restore the equipment to service, and

*  Summary description of action(s) taken to prevent a recurrence.
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I.D. Gaseous Effluents

1

Gaseous Effluent Sampling and Analysis Program

Radioactive gaseous wastes shall be sampled and analyzed in accordance

with the program specified in Table I.D.—1 for Millstone Unit No. 1, Table
[.D.-2 for Millstone Unit No. 2, and Table I.D.—3 for Millstone Unit No. 3.
The results of the radioactive analyses shall be input to the methodology of
Section II to assure that offsite doses are maintained within the limits of
Radiological Effluent Controls (Section III1.D.2. for Millstone Unit No. 1,
Section IV.D.2. for Millstone Unit No. 2, and Section V.D.2. for Millstone
Unit No. 3).

Table I.D.—~1

Millstone Unit 1 Radioactive Gaseous Waste Sampling and Analysis Program

Bldg evaporator staging
tank prior to processing

of each batch

Gaseous Release Sample Type and Minimum Type of Radioactivity | Lower Limit
Point or Source Frequency® Analysis Analysis of Detection
Frequency (LLD)A
(nCi/ml)
A.Spent Fuel Pool [y ' DF _ Gaceous | Monthly Kr—85 1x10-4
Island Vent Grab Sy 1 G 6
LabhoaIipic H-3 1x10~
Twice per month | Principal Gamma 1x 10~
Continuous® Emitters® — (with half
Particulate Sample lives greater than 8
days)
Continuous® Quarterly Sr—90, Gross alpha {x 101
Particulate Sample Composite
Continuous® Continuous Kr—85 1x10-6
Noble Gas Monitor
B.Balance of Twice per month Principal Gamma 1x10-1
Plant Vent Emitters® — (with half
ContinuousE- gves greater than 8
Particulate Sample ays)
Quarterly Sr—90, Gross alpha 1x10-11
Composite
Grab sample of Reactor |Prior to processing |H-—3 1x10-3

TABLE NOTATIONS

Table I.D.—-1

A. The lower limit of detection (LLD) is defined in Table Notations, Iltem a, of Tables .C.—1, .C.-2,

orl.C.-3.

B. Samples not required when Release Point is not in use.
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. For particulate samples, the LLD will be 1 x 10~11 uCi/cc. The principal gamma emitters for
which this LLD applies are exclusively the following radionuclides: Mn—54, Co—60, Zn—65,
Cs—134, Cs—137, and Ce—144. 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 Radioactive Effluent Release Report.

. IF there is an unexplained increase of the SFPI Vent noble gas monitor of greater than a factor
of ten, OR the monitor reads 8.8E—5 uCi/cc or greater, THEN sampling and analysis shall also
be performed within 24 hours.

. Continuous when exhaust fans are in operation.

When Spent Fuel Pool Island ventilation is shutdown and ventilation of Spent Fuel Pool Island
is exhausted to Balance of Plant Vent, the monthly gaseous grab sample shall be obtained
from the Balance of Plant Vent.

. Tritium analysis of vent grab sample may be replaced by a calculation of tritium released from
the spent fuel pool.
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Table I.D.-2

Millstone Unit 2 Radioactive Gaseous Waste Sampling and Analysis Program

Gross Radioactivity

Gaseous Sample Type and Minimum Type of Lower Limit
Release Point Frequency Analysis Radioactivity of Detection
or Source Frequency Analysis (LLD)4 (pCi/ml)
A.Batch Release Principal Gamma 1x10-%
1 Waste Gas Stor- \%aseog Gl:l?b 1]i’rli)o_r t}? each | Each Tank Discharge | EmittersB
age TankH aste Gas Tank Discharge -3 Tx10-0
B.Containment&Aux ﬁuilding Releases
1.Containment Gaseous Grab of purges 1. Prior to Each Principal Gamma 1x10~%
and vents Purge EmittersB
1. Prior to Each Purge’ 2. Every two weeks
2. Every two weeks for for Venting
Venting!
Monthly H-3 Ix10~*
Continuous Particulate for | Weekly Gamma emitters NA
Open Containment Equip- for 1/2 hr count
ment Hatch during Outage (I-131, others with
half-life greater
than 8 days)
Continuous Charcoal for Weekly I-131 and I-133 for NA
Open Containment Equip- one hour count
ment Hatch during Outage
|C.Continuous Release
1.Vent Monthly — Gaseous Grab [ Monthly™ ©- Principal Gamma 1x10~%
(RM8132B) Sample®-G- EmittersB
H-3C 1x10-°
2.Millstone Continuous Charcoal Sam- | Weekly 1-131 1.x10~12
Beactl pleD-F 1-133 1x10-10
(RM8169—1) [Continuous Particulate Weekly Principal Gamma 1x10-1
SampleP-F: Emitters® —
(I-131, others with
half lives greater
than 8 days)
Continuous Particulate Quarterly Composite [Sr—89, Sr—90 — 1x 10~
SampleP: Gross alpha 1x10-11
Continuous Noble GasP- Continuous Monitor |Noble Gases — 1x10-°

or |.C.-3.

TABLE I.D.-2
TABLE NOTATIONS

A. The lower limit of detection (LLD) is defined in Table Notations, Item a, of Tables I.C.—1, I.C.-2,
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B. For gaseous samples, the LLD will be 1 x 10~4 uCi/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, 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 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 “Radioactive Effluent Release Report.”

C. IE there is an unexplained increase of the Millstone Stack or Unit 2 Vent noble gas monitor of
greater than 50%, THEN sampling and analysis for principal gamma emitters shall be
performed within 72 hours. Sampling and analysis is not required if the monitor reading has
returned to within 20% of the average reading prior to the increase.

IE the Millstone Stack or Unit 2 Vent noble gas monitor increased greater than 50% and then
has decreased to within 20% of the average reading prior to collecting a sample representative
of the elevated reading, THEN an estimate of radioactivity released during the period of
elevated reading shall be made.

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

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

The sampling frequency shall be increased to daily following each reactor shutdown, reactor
criticality after shutdown, or thermal power change exceeding 15% of rated thermal power as
defined in Technical Specification within a one hour period, if one or both of the following has
occurred:

1) The Dose Equivalent I-131 concentration in the reactor coolant has increased by more
than a factor of three above the concentration that existed during steady state, full power
operation prior to the power transient.

2) The noble gas monitor, RM8132B, has increased more than a factor of three relative to the
radiation monitor reading that existed during steady state, full power operation prior to the
power transient.

Analyses shall be completed within 48 hours of changing. For daily samples, the LLDs may be
increased by a factor of 10.

Daily sampling shall be maintained for seven days or until such time when both conditions (1)
and (2) are not satisfied, whichever is shorter.

G. IF the refueling cavity is flooded, THEN grab samples for tritium shall be taken weekly. The
grab sample shall be taken from the Millstone Stack or vent where the containment ventilation
is being discharged at the time of sampling.
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H. Waste Gas Storage Tanks are normally released on a batch basis via the Millstone Stack.
However, for the purpose of tank maintenance, inspection, or reduction of oxygen
concentration, a waste gas tank may be vented or purged with nitrogen and released to the
environment via the normal or alternate pathway using one of the following methods:

Method A: Without a permit provided the following conditions are met:
(1) The tank has been previously discharged with a permit.
(2) The current tank pressure is less than 5 PSIG.

(8) No radioactive gases have been added to the tank since the previous discharge from the
tank.

(4) Valve lineups are verified to ensure that no radioactive waste gases will be added to the
tank.

(5) Prior to initiation of the vent or purge, a sample of the gas in the tank will be taken and
analyzed for any residual gamma emitters and tritium. The tank may be released if:

a) Tank radioactivity is less than 1% of the radioactivity released in the previous batch
release from the tank, or less than 1% of the radioactivity released to date for the
calendar year, and

b) the radioactivity of Kr—85 and Xe—133 is less than 0.01 Ci and the radioactivity of all
other gases is less than 0.001 Ci.

Method B: With a permit provided valve lineups are verified to ensure that no radioactive waste
gases will be added to the tank.

I. IE, compared to the radioactivity at the time of the air sample, a Radiation Monitor RM8123 or
RM8262 gas channel increases by a factor of two, THEN a new containment air sample shall
be taken.

IF, containment noble gas radioactivity exceeds 1E—6 uCi/cc as indicated by the last grab
sample, THEN sampling frequency shall be increased to weekly until such time that the
radioactivity is less than 1E—6 uCi/cc.

J. During an outage a sample is only required prior to the initial purge.
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Table I.D.—3

Millstone Unit 3 Radioactive Gaseous Waste Sampling and Analysis Program

Gaseous Sample Type and Minimum Type of Radioactivity | Lower Limit
Release Point Frequency Analysis Analysis of Detection
or Source Frequency (LLD)A: (uCi/ml)
A. Containment Release
1.Containment | Gaseous, particulate and |Same as sample fre- | Principal gamma 1x10%
charcoal grab prior to quency. emittersB-
each drawdown (via air
ejector)
Gaseous grab prior to Same as sample fre- [ On charcoal sample: 1x10-14
each purgeH- quency. 1-131 1x10-10
I-133
Gaseous Grab every two On particulate sample: 1x10=11
weeks for vents (i.e., re- Principal gamma
leases to maintain emittersB- — (I-131, oth-
sub—atmospheric ers with half lives greater
pressure via containment than & days)
vacuum pump)!
Monthly for purge, H-3 1x10-°
vents, and drawdowns
Continuous particulate Weekly Gamma emitters for %2 NA
for open containment hour count (I-131, others
equipment hatch during with half—life greater than 8
outages. days)
Continuous charcoal for | Weekly I-131 and I—133 for one NA
open containment hour count
equipment hatch during
outages.
B.Continuous Release
1.Unit 3 Ventila- |Monthly — Gaseous Monthly®- ©- Principal gamma 1Lx 10-%
tion Vent Grab Sample®- G- emittersP
(HVR - L .
REIOB) H-3 1x10~
2.Engineered Continuous charcoal Weekly I1-131 1x 10F12
Safeguards sampleP-F I-133 1x10-10
Building Continuous parti inci —11
particulate Weekly Principal gamma 1x10
(HVQ-RE49) |sampleD-F. emittersB- — (1-131, others
3.Millstone with half lives greater than 8
Stack via days)
SLCRS Continuous particulate  [Quarterly composite | Sr—=89, Sr—90 1x10-1
(HVR - sampleD- Gross alpha Ixto-H
RE19B) - - 5
Continuous noble gas®: | Continuous Noble gases — gross 1x10~
monitor radioactivity
TABLE I.D.-3

or|.C.-3.
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B.

G.

H.

For gaseous samples, the LLD will be 1 x 10~4 uCi/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, 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 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 Radioactive Effluent Release Report.

IF there is an unexplained increase of the Unit 3 ventilation vent or SLCRS noble gas monitor
of greater than 50%, THEN sampling and analysis for principal gamma emitters shall be
performed within 72 hours. Sampling and analysis is not required if the monitor reading has
returned to within 20% of the average reading prior to the increase.

IE the SLCRS or Unit 3 Vent noble gas monitor increased greater than 50% and then has
decreased to within 20% of the reading prior to collecting a sample representative of the
elevated reading, THEN an estimate of radioactivity released during the period of elevated
reading shall be made.

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

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

For Unit 3 Vent only:

The sampling frequency shall be increased to daily following each reactor shutdown, reactor
criticality after shutdown, or thermal power change exceeding 15% of rated thermal power as
defined in Technical Specification within a one hour period, if one or both of the following has
occurred:

1) The Dose Equivalent I-131 concentration in the reactor coolant has increased by more
than a factor of three above the concentration that existed during steady state, full power
operation prior to the power transient.

2) The noble gas monitor, HYR—RE10B, has increased more than a factor of three relative to
the radiation monitor reading that existed during steady state, full power operation prior to
the power transient.

Analyses shall be completed within 48 hours of changing. For daily samples, the LLDs may be
increased by a factor of 10.

Daily sampling shall be maintained for seven days or until such time when both conditions (1)
and (2) are not satisfied, whichever is shorter.

IF the refueling cavity is flooded, THEN grab samples for tritium shall be taken weekly from the
ventilation vent.

During an outage a sample is only required prior to the initial purge.
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I. IE compared to the radioactivity at the time of the air sample, Radiation Monitor CMS22 gas
channel increases by a factor of two, THEN a new containment air sample shall be taken.

IF, containment noble gas radioactivity exceeds 1E—6 uCi/cc as indicated by the last grab
sample, THEN sampling frequency shall be increased to weekly until such time that the
radioactivity is less than 1E—6 uCi/cc.
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2. Gaseous Radioactive Waste Treatment

a.

Dose Criteria for Equipment Functionality Applicable to All Millstone
Units

The following dose criteria shall be applied separately to each Millstone
unit.

1)

2)

3)

IF any of the radioactive waste processing equipment listed in
Section 2.b. are not functional or are being bypassed, 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 I1.D.4.
For each waste stream, only those doses specified in Section 11.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 processing 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 functional exceed 10% any of these
limits, THEN prepare and submit to the Commission a report as
specified in Section I.D.2.c.

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 Radiological Effluent Control
dose limits are not exceeded.
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1. Millstone Unit No. 1

Waste Stream

Processing Equipment

None Specified

None required

2. Millstone Unit No. 2

Waste Stream

Processing Equipment

Gaseous Radwaste
Treatment System

Five (5) gas decay tanks

One waste gas compressor

Ventilation Exhaust

Aucxiliary building ventilation HEPA filter (1.26 or L27)

Treatment System

Containment purge HEPA filter (L25)

Containment vent HEPA/charcoal filter (L29 A or B)

3. Millstone Unit No. 3

Waste Stream

Processing Equipment or Radioactivity Concentration

Gaseous Radwaste

Charcoal bed adsorbers

Treatment System

One HEPA filter

c. 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 equipment out of service, and the
reason for being out of service,

Actions taken to restore the nonfunctional equipment to service,

and

Summary description of actions taken to prevent a recurrence.
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Figure L.D.—1, “Simplified Gaseous Effluent Flow Diagram Millstone Unit One”
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Figure I.D.-2, “Simplified Gaseous Effluent Flow Diagram Millstone Unit Two”
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Figure I.D.-3, “Simplified Gaseous Effluent Flow Diagram Millstone Unit Three”
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I.LE. Radiological Environmental Monitoring

|

Sampling and Analysis

The radiological sampling and analyses provide measurements of radiation
and of radioactive materials in those exposure pathways and for those
radionuclides which lead to the highest potential radiation exposures of
individuals resulting from plant operation. This monitoring program thereby
supplements the radiological effluent monitoring program by verifying that
the measurable concentrations of radioactive materials and levels of
radiation are not higher than expected on the basis of the effluent
measurements and modeling of the environmental exposure pathways.
Program changes may be made based on operational experience.

The sampling and analyses shall be conducted as specified in Table I.LE.—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
equipment or other legitimate reasons. If specimens are unobtainable due to
sampling equipment malfunction, every effort shall be made to complete
corrective action prior to the end of the next sampling period.

All deviations from the sampling schedule shall be documented in the
Annual Radiological Environmental Operating Report pursuant to

Section LLE.1. It is recognized that, at times, it may not be possible or
practicable to obtain samples of the media of choice at the most desired
location or time. In these instances suitable alternative media and locations
may be chosen for the particular pathway in question and appropriate
substitutions made within 30 days in the radiological environmental
monitoring program. Any of the above occurrences shall be documented in
the Annual Radiological Environmental Operating Report, which is
submitted to the U. S. Nuclear Regulatory Commission prior to May 1 of
each year.

If the level of radioactivity in an environmental sampling medium at one or
more of the locations specified in Table I.LE.—2 exceeds the report levels of
Table I.LE.—3 when averaged over any calendar quarter, prepare and submit
to the Commission within 30 days from receipt of sample results, a Special
Report which includes an evaluation of any release conditions,
environmental factors or other aspects which caused the limits of Table
I.E.—-3 to be exceeded. When more than one of the radionuclides in Table
I.LE.—-3 are detected in the sampling medium, this report shall be submitted
if:

concentration (1) concentration (2) > 1.0

reporting level (1) = reporting level (2)
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When radionuclides other than those in Table I.LE.—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 Effluent Controls (Sections II1.D.1.b.,
ITII.D.2.b., or III.D.2.c. for Unit 1; Sections IV.D.1.b., IV.D.2.b., or IV.D.2.c.
for Unit 2; and Sections V.D.1.b., V.D.2.b., or V.D.2.c. for Unit 3). This
report is not required if the measured level of radioactivity was not the result
of plant effluents, however, in such an event, the condition shall be reported
and described in the Annual Radiological Environmental Operating Report.

The detection capabilities required by Table I.LE.—4 are state-of-the-art for
routine environmental measurements in industrial laboratories. It should be
recognized that the LLD is defined as an a priori (before the fact) limit
representing the capability of a measurement system and not as an

a posteriori (after the fact) limit for a particular measurement. All 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 described in the Annual
Radiological Environmental Operating Report.
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Table LLE.~1

Millstone Radiological Environmental Monitoring Program

Exposure Pathway and/or | No.of | Sampling and Collection Type and Frequency of
Sample Locations Frequency Analysis
1.Gamma Dose — 39(a) Quarterly Gamma Dose — Quarterly
Environmental TLD
2.Airborne Particulate 8 Continuous sampler — filter | Gross Beta — Every two weeks
change every two weeks Gamma Spectrum — Quarterly on
composite (by location), and on indi-
vidual sample if gross beta is greater
than 10x the mean of the control sta-
tion’s gross beta results
3.Airborne Iodine 8 Continuous sampler — I-131 — Every two weeks
canister change every two
weeks
4.Vegetation 5 One sample near middle and | Gamma Isotopic on each sample
one near end of growing
season
5.Reserved
6.Sea Water 2 Continuous sampler with a | Gamma Isotopic & Tritium on each
monthly collection at indica- |sample
tor location. Quarterly at
control location — Compos-
ite of 6 weekly grab samples
7.Well Water 6 Semiannual Gamma Isotopic & Tritium on each
sample
8.Bottom Sediment ] Semiannual Gamma Isotopic on each sample
9.Soil 3 Annually Gamma Isotopic on each sample
10.Fin Fish-(edible portion) 2 Semi—annual Gamma Isotopic on each sample
11.Aquatic flora 4 Quarterly Gamma Isotopic on each sample
13.Clams (edible portion) 2 Semi—annual Gamma Isotopic on each sample
14.Lobsters (edible portion) 2 Semi—annual Gamma Isotopic on each sample

(@) Two or more TLDs or TLD with two or more elements per location.

(b) Not required during 15t quarter.
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Table LE.—-2

Environmental Monitoring Program Sampling Locations

The following lists the environmental sampling locations and the types of samples obtained at each
location. Sampling locations are also shown on Figures I.LE.—1 and I.LE.—-2:

Location Direction & Dis- Sample Types

NoF S tance from Re-
lease Point**
1-I Onsite — NAP Parking Lot North 0.6 Mi, NNW TLD, Air Particulate, Iodine, Vegetation
2—1 Onsite — Weather Shack 0.3 Mi, S TLD, Air Particulate, Iodine
3-1 Onsite — Bird Sanctuary 0.3 Mi, NE TLD, Air Particulate, Iodine, Soil
4-1 Onsite — Albacore Drive 1.0 Mi, N TLD, Air Particulate, Iodine, Soil
5-1 Onsite — Quarry East 0.1 Mi, SSE TLD
61 Onsite — Quarry Discharge 0.3 Mi, SSE TLD
7-1 Onsite — Environmental Lab Dock [0.3 Mi, SE TLD
8—1 Onsite — Environmental Lab 0.3 Mi, SE TLD
9-1 Onsite — Bay Point Beach 0.4 Mi, W TLD
10—I | Waterford—Goshen Fire Dept. 1.2Mi, E TLD, Air Particulate, Iodine, Vegetation
11-I | Great Neck Country Club 1.6 Mi, ENE TLD, Air Particulate, Iodine
13—C |Mystic, CT 11.5 Mi, ENE TLD
14—C |Ledyard, CT 12.0 Mi, NE TLD, Soil
15—C [Norwich, CT 14.0 Mi, N TLD, Air Particulate, Iodine
16—C | Old Lyme, Halls Rd. 8.8 Mi, W TLD
17—1 | Site Boundary 0.5 Mi, NE Vegetation
25—1 | Fruits & Vegetables Within 10 Miles | Vegetation
26—C | Fruits & Vegetables Beyond 10 Mi Vegetation
27—1 |East Lyme — Police Station 1.7 Mi, WNW TLD, Air Particulate, Iodine
28—1 |Two Tree Island 0.8 Mi, SSE Fish!
29—1 | West Jordan Cove <0.5 Mi, ENE to | Clams, Fish!, Aquatic Flora
ESE
31—1 | Niantic Shoals 1.8 Mi, NW Bottom Sediment, Clams
32—1 | Vicinity of Discharge= Bottom Sediment, Fish!, Seawater, Aquatic
Flora
33—1 |Seaside Point 1.8 Mi, ESE Bottom Sediment
34—1 |Thames River Yacht Club 4.0 Mi, ENE Bottom Sediment
35—1 [Niantic Bay <0.5 Mi, SSW to |Lobster, Fish, Aquatic Flora
W
36—C | Black Point 2.7 Mi, SW Aquatic Flora
37—-C | Giant’s Neck 3.5 Mi, WSW Bottom Sediment, Seawater
41—1 | Waterford — Myrock Avenue 3.2 Mi, ENE TLD
42—1 |East Lyme — Billow Road 2.4 Mi, WSW TLD
MP-22—-REC—-BAP01
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Table I.LE.—2, Cont.

Location Direction & Dis- Sample Types
tance from Re-
No* Name lease Point**
43—1 | East Lyme — Old Black Point Rd. 2.6 Mi, SW TLD
44—1 |[Onsite — Schoolhouse 0.1 Mi, NNE TLD
45—1 | Onsite Access Road #1 0.5 Mi, NNW TLD
46—1 |Old Lyme — Hillcrest Rd. 4.6 Mi, WSW TLD
47—1 |East Lyme — W. Main St. 4.5 Mi, W TLD
48—1 | East Lyme — Corey & Roxbury Rd. |3.4 Mi, WNW TLD
49—1 | East Lyme — Society Rd. 3.6 Mi, NW TLD
50—-I | East Lyme — Manwaring Rd & 2.1Mi, W TLD
Terrace Ave.
51-1 |East Lyme — Smith Ave. 1.5 Mi, NW TLD
52—1 | Waterford — River Rd. 1.1 Mi, NNW TLD
53—1 | Waterford — Gardiners Wood Rd. 1.4 Mi, NNE TLD
55—1 | Waterford — Magonk Point 1.8 Mi, ESE TLD
56—1 |New London — Ocean & Mott Ave. |3.7 Mi, E TLD
57—1 |New London — Ocean Ave. 3.6 Mi, ENE TLD
59—1 | Waterford —Miner Ave. 3.4 Mi, NNE TLD
60—1 | Waterford — Parkway South & 4.0 Mi, N TLD
Cross Rd.
61—1 | Waterford — Oil Mill & Boston Post | 4.3 Mi, NNW TLD
Rd.
62—1 |East Lyme — Columbus Ave. 1.9 Mi, WNW TLD
63—1 | Waterford — Gradiners Wood & 0.8 Mi, NE TLD
Jordon Cove Rd.
64—1 | Waterford — Shore Rd. 1.1 Mi, ENE TLD
65—1 | Waterford — Boston Post Rd. 3.2 Mi, NE TLD
71—-1 | Onsite well Onsite Well water
72—1 | Onsite well Onsite Well water
79—1 | Onsite well Onsite Well water
80—I | Onsite well Onsite Well water
81—1I | Onsite well Onsite Well water
82—1 | Onsite well Onsite Well water
89—C | Aquatic Background Beyond 4 Mi. Of | Lobster
discharge

Fish to be sampled from one of three locations —28, 29, or 32.

2Vicinity of discharge includes the Quarry and shoreline area from Fox Island to western point
of Red Barn Recreation Area and offshore out to 500 feet.

* | = Indicator; C = Control.

** = The release points are the Millstone Stack for terrestrial locations and the end of the quarry for
aquatic location.

NOTE: Environmental TLDs also function as accident TLDs in support of the Millstone Emergency Plan.
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Figure I.E.—1, “Inner TLD, Air, Grass, Soil, and Aquatic Locations”
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Table LLE.-3

Reporting Levels For Radioactivity Concentrations In Environmental Samples

Analysis Water Airborne Fish Shellfish® Milk Vegetables
(pCi/l Particulate | (pCi/g, wet) | (pCi/g, wet) (pCi/l) (pCi/g, wet)
or Gases
(pCi/m’)
H-3 20,0004
Mn-54 1,000 30 140
Fe—-59 400 10 60
Co-58 1,000 30 130
Co—-60 300 10 50
Zn—65 300 20 80
Zr-95 400
Nb-95 400
Ag—110m 8 30
1-131 208 0.9 0.2 1 3 0.1
Cs—134 30 10 1 5 60 1
Cs—137 50 20 2 8 70 2
Ba—140 200 300
La—140 200 300

. 20,000 pCi/l for drinking water samples. (This is 40 CFR Part 141 value.) For non—drinking

water pathways, a value of 30,000 pCi/l may be used.

. Reporting level for =131 applies to non—drinking water pathways (i.e., seawater). If drinking
water pathways are sampled, a value of 2 pCi/l is used.

. For on—site samples, these values can be multiplied by 3 to account for the near field dilution

factor
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Table 1.LE.—4
Maximum Values For Lower Limits Of Detection (LLD)A-
Analysis Water Airborne Fish Milk Food Sediment
(pCi/l) Particulate | Shellfish (pCi/l Products and Soil
or Gases | (pCi/g, wet) and Vegeta- | (,Ci/g, dry)
(pCi/m3) tion
(pCi/g, wet)
gross beta 1x10~2

H-3 2000P-

Mn-—54 15 0.130

Fe—59 30 0.260

Co-58, 60 18 0.130

Zn—65 30 0.260

Zr—95 30

Nb—-95 15

1-131 15C 7x 1072 0.093 1 0.06B- §
Cs—134 15 5x10—2 0.130 15 0.060 0.150
Cs—137 18 6x 102 0.150 18 0.080 0.180
Ba—140 60¢ 70
La—140 15¢ 25

TABLE NOTATIONS
Table I.LE.—4

. 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):
4.66 S,
D = 'y
(EX(V)(2.22)(Ye™")

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

e 2.22is the number of transformations per minute per pCi
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B.
C.
D.

* Y is the fractional radiochemical yield (when applicable)

e )is the radioactive decay constant for the particular radionuclide

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

end of the sample collection period) and time of counting.

It should be recognized that the LLD is defined as an a priori (before the fact) limit representing
the capability of a measurement system and not as 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 in the Annual
Radiological Environmental Operating Report.

LLD for leafy vegetables.
From end of sample period.

If no drinking water pathway exists (i.e., seawater), a value of 3,000 pCi/l may be used.
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Land Use Census

A land use census shall be conducted annually during the growing season to
identify; (1) changes in the use of unrestricted areas, (2) receptor locations,
and (3) new exposure pathways to permit modifications in monitoring
programs for evaluating doses to individuals from principal pathways of
exposure. The land use census shall identify the location of the nearest
resident, nearest garden, and any other land—based food sources in each of
the meteorological land sectors within a distance of five miles. Sectors SE,
SSE, S, and SSW, are not land sectors because they are over water.

When a land use census identifies a food source location other than the
nearest garden in a sector which yields a calculated dose greater than the
dose currently being calculated in the off—site dose models, make the
appropriate changes in the sample location used.

For each type of food source (milk, fruits, etc.) other than the nearest garden
in a sector, when a land use census identifies a location which has a D/Q 20%
or greater than the D/Q for a current indicator location begin sampling from

the new location within 30 days.

Sample location changes for food sources other than nearest garden shall be
noted in the Annual Radiological Environmental Operating Report.

Interlaboratory Comparison Program

The Interlaboratory Comparison Program is provided to ensure that
independent checks on the precision and accuracy of the measurements of
radioactive material in environmental sample matrices are performed as part
of a quality assurance program for environmental monitoring in order to
demonstrate that the results are reasonably 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.
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ILE.  Report Content

1.

Annual Radiological Environmental Operating Report

The Annual Radiological Environmental Operating Report shall include
summaries, 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 radioactivity from plant operation in the environment. Any
radioactivity from plant operation detected in the environment shall be
compared to levels of radioactivity expected based on the effluent monitoring
program and modelling of environment exposure pathways for the purpose of
verifying the accuracy of the program and modelling. If levels of radioactivity
are detected that result in calculated doses greater than 10CFR50 Appendix
I 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 each pathway
sampled and each type of analysis:

1) Total number of analyses performed at indicator locations.
2) Total number of analyses performed at control locations.
3) Lower limit of detection (LLD).

4) Mean and range of all indicator locations together.

5) Mean and range of all control locations together.

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

7) Number of non—routine reported measurements as defined 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 f<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>