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A.

INTRODUCTION

The purpose of this manual is to provide the sampling and analysis
programs which provide input to the ODCM for calculating liquid and
,uoou effluent concentrations and offsite doses. Guidelines are provided
or 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 Semiannual Radioactive Effluent Release Report,
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RESPONSIBILITIES

All changes to this manual shall be reviewed by the Station Operations
Review Committee and the Nuclear Regulatory Commission prior to
implementation.

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

It shall be the responsibility of the Station Superintendent to ensure that
this manual is used in performance of the surveillance requirements and
administrative controls of the Technical Specifications.
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C.
C.l

LIQUID EFFLUENT SAMPLING AND ANALYSIS PROGRAM

Radioactive liquid wastes shall be sampled and analyzed in accordance with
the program specified in Table C-1 for Millstone Unit No. |, Table C-2 for
Milistone Unit No. 2, and Table C-3 for Millstone Unit No. 3. The results
of ine radioactive analysis shall be input to the methoJdology of the ODCM
t> assure that the concentrations at the point of release are maintained
within the limits of the Technical Specification 3.8.C.l for Millstone Unit
No. | and within the limits of Technical Specifications 3.11.1 for Millstone
Unit Nos. 2 and 3.



Table C-1
MILLSTONE 1

RADIOACTIVE LIQUID WASTE SAMPLING AND ANAL YSIS PROGRAM

LOWER LIMIT

MINIMUM OF DETECTION(a)
SAMPLING  ANALYSIS  TYPE OF ACTIVITY  (LLD)
LIQUID RELEASE TYPE FREQUENCY FREQUENCY _ ANALYSIS
A. BATCH RELEASEf!
I. Waste Sample Prior to Prior to Principal Ganma 5 x 1077
Tanks Each Batch  Each Batch Emittersd
1-131, Mo-99 1 x 10-6
Ce-141, Ce-144 5 x 10-6
2. Floor Drain
Sample Tank
One Batch  Monthly Other Dissolved | x 10°3
per month and Entrained Gases
3. Decon Solution Prior to Monthly H-3() I x 10°3
Tank Each Batch  Composite  Gross alphal) 1 x 1077
Prior to Quarterly 5149(1) Se-90() 5 x 10-8
Each Batch  Composite  Fe-35()/ | x 106
B. CONTINUOUS RELEASE
Naily Weekly Principal Gamma
Grab Composite(€)  Emitters(d 5 x 1077
Sampleld)
1131, Mo-99 | x 10°6
Reactor Building Ce-141, Ce-144 5 x 106
Service Water
Monthly Monthly Dissolved and I x 1073
Grab Sample Entrained Gases
vm?m Monthly H-3(e) I x 103
Grab ple  Composite©
Grows alpha(?) I x 10°7

Week| Se-89(e) §c.90(e) S x 108
G:::anh g::m:.lc) Fe-33(ef I:



TABLE C-1 (Continued)
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.

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

4.66 sy,
LLD =
SVY®222x exp (=

where

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

sp 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)

222 x 106 is the number of transformations per minutes per
microcurie

Y is the fractional radiochemical yield (when applicable)
\ is the radioactive decay constant for the particular radio-nuclide

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 g priori (before the
fact) limit representing the capability of a measurement system and not as
a posterioci (after the fact) limit for a particular measurement,

Analyses shall be perforimed in such a manner that the stated LLDs will be
achleve under routine conditions, Occasionally background fluctuations,
unavoldably small sample sizes, the presence of interfering nuclides, or
other uncontrollable circumstances may render these LLDs unachievable,

The LLD will be 5 x 10°7 uCi/ml. The principal gamma emitters for which
this LLD are exclusively the following radionuclidess Mn-54, Fe-%9,
Co-%8, C y £0e65, Coe | 34, and Ca<117,



C.

d.

e,

f.

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
LLD's higher than required, the reasons shall be documented in t
Semiannual Radioactive Effluent Release Report.

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 rsults 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 release.

Daily grab sample for service water taken at least five days per week.

These analyses arz required only if weekly gamma analysis indicates a
gamma activity greater than 5 x 10-7 uCi/ml.

A batch release is the discharge of liquid wastes of a discrete volume.

Prioir to sampling, each batch shall be isolated and at least two tank/sump
volumes shall be recirculated or equivalent mixing provided.
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TABLE C-2
MILLSTONE 2
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

LOWER LIMIT(2)

MINIMUM TYPE OF OF DETECTION
SAMPLING ANALYSIS ACTIVITY (LLD)
LIQUID RELEASE TYPE FREQUENCY FREQUENCY ANALYSIS (uCi/ml)
A. BATCH RELEASE() _ N ,
Prior to Prior to Principal Gamma 5 x 10-7
Each Batch Each Batch  Emitters(C
1. Coolant Waste I-131, Mo-99, 1 x 10-6
Monitor Tank Ce-141, Ce-144 5x 10-6
2. Aerated Waste
Monitor Tank One Batch Monthly Dissolved andd | x 10-5
per month Entrained Gases
3. Condensate
Polishing
Facility - W(agte Prior to Monthly H-3(d) 1 x 10-3
Neut. Sump(e Each Batch Composite(f,8) Gross alpha(d) 1 x 10-7
Prior to Quarterly Sr-89(d), sr-90(d) 5 10-8
Each Batch Composite(f,g) pe. 55(d) | x 10-6

B. CONTINUOUS RELEASE

l. Steam erator
Blowdown(h) Daily  Weekly Principal Gamma 5 x 10-7
Grab Sample() Composite(8 Emitters(c

I-131, Mo-99 1 x 10-6
2. Reactor Building Ce-141, Ce-144  5x10-6
Closed Cooling .
Service Water  Monthly Monthly Dissolved and (i) 1 x 10~
Outlet Grab Sample Entrained Gases
Weekly Monthly H-30) _ 1 x 10°9
Grab Sample Composite(S) Gross alpha(l) 1 x 10-7
3. Turbine Building
Sumpsih
Weekly Quarterly Sr-89(j? sr-900)  5x10-8
Grab Sample Composite‘&’ Fe-55(ly 1 x 10-6



a.

TABLE C-2
{Continued)

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" signla.

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

LLD = 4.66 sp
E*V*222x106*Y exp(:\pt)

where

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

sp 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 106 is the number of transformation per minute per microcurie
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
2 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. Occassionally background
fluctuations, unavoidably small sample sizes, the presence of
interferring nuclides, or other uncontrollable circumstances may
render these LLDs unachievable. In such cases, the contributing
factors will be identified and recorded on the analysis sheet for the
particular sample.

A batch release is the discharge of liquid wastes of a discrete volume.

Prior to sampling, each batch shall be isolated and at least two tank/sump
volumes shall be recirculated or equivalent mixing provided,

C-6
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TABLE C-2
{Continued)

Table Notations

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, Cs-134, and Cs-137.

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
LLD's higher than required, the reasons shall be documented in the
Semiannual Radioactive Effluent Release Report.

For the Condensate Polishing Facility (CPF) - Waste Neutralization Sump,
these analyses are only required if the gamma analysis of the CPF - Waste
Neutralization Sump indicates a gamma activity greater than 5 x 10-7
uCi/ml.

For the Condensate Polishing Facility - Waste Neutralization Sump, these
analyses are only required when the steam generator gross activity
(sampled and analyzed 3 times per week as per Table 4.7-2) exceeds | x 10-7
uCi/ml.

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 release.

For the Steam Generator Blowdown and the Turbine Building Sump, these
analyses are only required when the steam generator gross activity

(s(%_ryplled and analyzed 3 times per week as per Table 4.7-2) exceeds 5 x 10-7
u l .

Daily grab sample for the service water shall be taken at least 5 days per
week,

For the Service Water, these analyses are only required if a weekly ga.nma
analyses indicates a gamma activity greater than 5 x 10-7 uCi/ml.

Cc-7



TABLE C-3
MILLSTONE 3
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALY SIS PROGRAM

LOWER LIMIT
OF DETECTION(a)
SAMPLING ANALYSIS  TYPE OF ACTIVITY (LLD)
LIQUID RELEASE TYPE FREQUENCY FREQUENCY  ANALYSIS (uCi/m1)

A. BATCH RELEASE(b)

1. Condensate Prior to Prior to Each Principle Gamma 5 x 10-7
Polishing Each Batch  Batch Emitters(C
Facility -
Waste I-131, Mo-99 1 x 10-6
Neutr?l'szation Ce-141, Ce-144 5x 10-6
Sump \€
2. Waste Test One Batch per “Dissolved and (d) [ x 10
Tanks month Monthly entrained gases
3. Condensate Prior to each Monthly (f, g H-3(@ [ x10-)
Polishing Batch Composite Gross Alpha(d) 1 x 10-7
Facility -
Regenerate
Distillate Task
Prior to each Quarterly(f, 8 sr-g9(d) 5x 10-8
4. Low Level Batch Composite Se-90(d), 1 x 10-6
Waste Drain Fe-55(d)

Tank

B. CONTINUOUS RELEASE

Daily Weekly Principle Gamma 5 x 10-7
grab sample (i) Composite(8 Emitters(c)
l.Steam Generator [-131, Mo-99 1 x 10-6
Blowdown (h) Ce-141, Ce-144 5 x 10-6
2.Service Water  Monthly Monthly Dissolved and (j) 1 x10-3
Effluent grab sample entrained gasses
3. Turbine Building Weekly Monthly H-3 (j) , 1x10-3
Sum.ps (h) grab sample Composite(8)  Gross Alpha(i) 1 x 10-7
Week| arterl Sr-89(j), Sr-90()) 5x 10-8
grab sgmple 83mposi¥e(8) Fe-SS(j)f l 1x10-6



TABLE C-3
ntinu

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):

4.66sp
TE*V *222x100% Y *exp (-\At)

LLD =

where

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

sp 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 106 is the number of transformation per minute per microcurie
Y is the fractional radiochemical yield (when applicable)

)\ is the radioactive decay constant for the particular radionuclide

bt is the elapsed time between midpoint of sample collected 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
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, unavoidable small sample sizes, the presence of
interferring nuclides, or other uncontrollable circumstances may
render these LLDs unachievable. In such cases, the contributing
factors will be identified and recorded on the analysis sheet for the
particular sample.
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C.

d.

h.

TABLE C-3
§ontinued!

Table Notations

A batch release is the discharge of liquid wastes of a discrete volume.
Prior to 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 applies are exclusively the following radionuclides: Mn-54, Fe-59,
Co-58, Co-60, Zn-65, Cs-134, and Cs-137,

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
LLD's higher than required, the reasons shall be documented in the
Semiannual Radioactive Effluent Release Report.

For the Condensate Polishing Facility (CPF) - Waste Neutralization Sump,
these analyses are only required if the gamma analyses of the CPF - Wast;
Neu,tralization Sump indicates a gamma activity greater than 5 x 10
uCi/ml.

For the Condensate Polishing Facility - Waste Neutralization Sump, these
analyses are only required when the steam generitor gross activity

(segv)&led and analyzed 3 times per week as per Table 4,7-2) exceeds | x 10-3
uCi/ml

A composite sample is one in which the quantity cf liquid sampled is
proportional to the quantity of liquid waste discharged and in which the
method of samnpling 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 releases.

For the Steamn Generator Blowdown and Turbine Building Sump, analyses
are only required when the steam generator gross activity (sampled and
analyzed 3 times per week as per Table 4.7-2) exceeds 5 x 10-7 uCi/ml.

Daily grab sample for the service water shall be taken at least 5 days per
week.

For the Service Water, these analyses are only required if a weekly gamma
analyses indicates a gamma activity greater than 5 x 10-7 uCi/ml.
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C.2 LIQUID RADIOACTIVE WASTE TREATMENT

All applicable liquid radioactive waste treatment systemns will be operated
when the projected dose due to liquid effluents averaged over 31 days
exceeds 0.06 mrem to the total body or 0.2 mrem to any organ.

The term all applicable liquid radioactive waste treatment is defined as
that equipment applicable to a waste stream responsible for greater than
ten percent ( 10%) of the total projected dose. The liquid radioactive
waste treatment systems equipment is specified below for each unit.

Millstone Unit No. |

Waste concentrator A or B and Waste Demineralizer A or B.

Millstone Unit No. 2

Degasifier, clean liquid primary demineralyzer, boric acid evaporator,
clean liquid secondary demineralizer and the aerated waste demineralizer.

Millstone Unit No. 3

Degasifier, ion exchanger, boron evaporator, boron demineralizer, waste
evaporator or high waste demineralizer,

With radioactive waste being discharged without treatment and in excess
of the above limits, prepare and submit to the Commission a report that
includes the following information:

l. Explanation of why liquid radwaste was being discharged without
treatment, identification of any inoperable equipment or subsystems,
and the reason for the inoperability,

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

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

If the above treatment systems are not routinely operating, doses due to
liquid effluents to UNRESTRICTED AREAS shall be projected at least once
per 31 days in accordance with the methodology and parameters in the
ODCM.




D.
D.1

GASEOUS EFFLUENTS SAMPLING AND ANALYSIS PROGRAM

Radioactive gaseous wastes shall be sampled and analyzed in accordance
with the program specified in Table D-1 for Millstone Unit No. 1, Table D-
2 for Millstone Unit No. 2, and Table D-3 for Millstone Unit No. 3. The
results of the radioactive analyses shall be input to the methodology of the
ODCM to assure that the offsite dose rates are maintained within the
limits of Technical Specifications 3.8.D.1 for Unit No. 1 and within the
Specifications of 3.11.2.1 for Unit Nos. 2 and 3.

D-1



TABLE D-1
MILLSTONE 1
RADIOACTIVE GASEOUS WASTE SAMPLING AND ANAL YSIS PROGRAM

Lower Limit of
Detection (LLD)
Gaseous Release Type Sampling Frequency Analysis Frequency Type of Activity Analysis _(uCi/cc)®
A. Steam Jet Air Monthly< - Gaseous Monthly® Principal Gaseous GammaP 1 x 104
Ejector Discharge Grab Sample Emitters
B. Main Stack Monthly - Gaseous Monthly Principal Gaseous Gammab Ix10°%
Grab Sample Emitters
H-3 1x 106
Continuous? Weeklyf Charcoal 1-131 1 x 10-12
Sample
1-133¢ 1x10-10
Continuousd Weeklyf Particulate Principal Particulated 1 x 10-11
Sample Gamma Emitters Half Lives
Greater Than 8 Days
Continuousd Monthly Composite Gross Alpha 1 x10-11
Particulate Sample
Quarterly Composite Sr 89, Sr 90 1 x10-11
Particulate Sample

Continuousd Noble Gas Monitor Noble Gases-Gross Activity 1 x 106




a.

C.

d.

e.

TABLE D-1
TABLE D- ntinued

TABLE NOTATION

The lower limit of detection (LLD) is defined in Table Notation a. of Tables
C-1,C-2, or C-3.

For gaseous samples, the LLD will be 1 x 10-%, uCi/cc and for particulate
samples, the LLD will be | x 10-1! uCi/cc. The principal gamma emitters
for which these LLDs apply are exclusively the following radionuclides:
Kr-87, Kr-38, Xe-133, Xe-133m, Xe-135 and Xe-138 for gaseous emissions
and Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141,
and Ce-144 for particulate emissions. The list does not mean that only
these nuclides are to be detect'd 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 L.D level for that
nuclide. When unusual circumstances result in a priori LLD's higher than
required, the reasons shall be documented in the Semiannual Radioactive
Effluent Release Report.

Analyses shall also be performed within 24 hours following an increase, as
indicated by the steam jet air ejector off-gas monitor, of greater than
50%, after factoring out increases due to changes in THERMAL POWER
level.

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 I1-133 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 detertmination will be used to determine
the release rate of I-133,

Samples shall be changed at least once per 7 days and analyses shall be
completed within 48 hours after changing. Special sampling and analysis of
iodine and particulate filters shall also be performed whenever subsequent
reactor coolant I-131 samples show an increase of greater than a factor of
5. These filters shall be changed following such a five-fold increase in
coolant activity and every 24 hours thereafter until the reactor coolant |-
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 comple ied within 48 hours of changing. The LLD' may be
increased by a factor of 10 for these samples.

D-3



GASEOUS RELEASE TYPE FREQUENCY FREQUENCY

A

TABLE D-2

MILLSTONE 2

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALY SIS PROGRAM

SAMPLING

BATCH RELEASE

l. Waste Gas
Storage Tank(h)

Prior to
Each Tank
Discharge
2. Containment

Purge

MINIMUM
ANALYSIS

LOWER LIMIT
OF DETEC TION(A)
(LLD)
(uclyce)

TYPE
OF ACTIVITY
ANALY SIS

Each Tank
Discharge

Principal Gamma 1 x 10-4
A

Emittersl

H-3 1 x 10-6

CONTINUOUS RELEASE
Monthly

Grab Sample(c)

Gases

Monthly(c)

Principal Gamma
Em’i(éersb
H-

Continuous(d

Weeklyw
Charcoal
Sample

[ 131
1-133(e)

Con tinuous(d)

Weekly(f)
Particulate
Sample

Principal Gamma
Emittersd

(1-131, others with
Half lives)8 days)

Continuous(d

Monthly
Composite
Particulate
Samples

Gross Alpha

Continuous(d)

Quarterly
Composite
Particulate
Samples

Sr-89, Sr-90

Continuous(d’

Noble Gas
Monitor

Noble Gas
~“Gross Activity




b.

C.

d.

f.

TA D-2

TABLE NOTATION

The lowe: limit of detection (LLD) is defined in Table Notation of Tables
C‘l’ C-Z. or C"’.

For gascous samples, the LLD will be | x 10-% uCi/cc and for particulate
samples, the LLD will be | x 10-11 uCi/ce. The principal gamma emitters
for which these LLD's apply are exclusively the following radionuclides:
Kr-87, Kr-88, Xe-133, Je-133m, Xe-135 and Xe-138 for gaseous emissions
and Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141,
and Ce-144 [or perticulate emissions. The list does not mean that only
these nuclides are to be detected and reported. Other peaks which are
measurable and ident fiable, 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 ibri LLD's higher than
required, the reasons shall be documented in the Semiannua! Radioactive
Effluent Release Report.

Analyses shall also pbe performed within 24 hours following an unexplained
increase, as indicated by the Unit 2 stack noble gas monitor, of greater
than 50%, after factoring out increases due to changes in THERMAL
POWER levels, containment purges, or other explainable increases.

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 1-133 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 detertmination will be used to determine
the release rate of |-132,

Samples shall be changed at least once per 7 days and analyses shall be
completed within 48 hours after changing. Special sampling and analysis of
iodine and particulate filters shall also be performed whenever reactor
coolant I-131 samples, which are taken 2-6 hours following a THERMAL
POWER change exceeding 15 percent of RATED THERMAL POWER in one
hour show an increase of greater than a factor of 5. These filters shall be
changed following such a five-fold increase in coolant activity and every 24
hours thereafter until the reactor coolant |-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 LLD's may be increased by a factor of 10 for these
samples.

Grab samples for Tritum shall be taken weekly whenever the refueling
cavity is flooded and there is fuel in the cavity. The grab sample shall be
taken from the stack (Unit | and 2) where the containment ventilation is



being discharged at the time of sampling.

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 ~onditions are met:

(1

(2)

(3)

(%)

The previous bat~h of radioactive waste gas has been discharged to a
final tank pressur * of less than 5 PSIG,

No radioactive was.2 gases have been added to the tank since the
previous discharge.

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 gai 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.



TABLE D-3

MILLSTONE 3
RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

LOWER LIMIT

MINIMUM OF DETECTION(A)
SAMPLING ANALYSIS TYPE OF ACTIVITY (LLD)
GASEOUS RELEASE IT'YPE FREQUENCY FREQUENCY _ ANALYSIS SUC!ML!
A. BATCH RELEASES
Containment Prior to Each Purge  Principal C,amma 1 x 10-4
Purge Each Purge Emitters(b
H-3 1 x 10-6
B. CONTINUOUS RELEASES
l. Unit3 Mon thly(€) Mon thly(c) Prnclpcl Gamma 1 x 10-4
Ventillation Grab samples i(.l)en(
Vent Gases I x 10-6
2. Engineered Continuous(d  weekly I-131 I x 10-12
Safeguards Charcoﬂ I-133(e) 1 x 10-10
Building
Continuous(d  Weekly Principal Gamma(b) I x10-11
Partic Emitters (1-131,
Sample others with half
lives > 8 days)
Continuous(d  Monthly Gross Alpha I x 1011
Oompocue
Particulate
Samples
Continuous(?  Quarterly Sr 89, Sr 90 I x 10-11
Composite
Particulate
Samples
Continuous(d Noble Gas  Noble Gas | x 106
Monitor Gross radioac tivity
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b.

Ca

d.

TA%E E-)

TABLE NOTATION

The lower limit of detection (LLD) is defined in Table Notation of Tables
C-l, C-2, or C-3,

For gaseous samples, the LLD will be | x 10~%, uCi/cc and for particulate
samples, the LLD will be | x 10-1! uCi/ce. The principal gamma emitters
for which these LLD's apply are exclusively the following radionuclides:
Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135 and Xe-138 for gaseous emissions
and Mn-54, Fe-5%9, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141,
and Ce-164 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 gg'mi LLD's higher than
required, the reasons shall be documented in the Semiannual Radioactive
Effluents Release Report.

Analyses shall also be done within 24 hours following an unexplained
increase, as indicated by the Unit 3 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.

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

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

Samples shall be changed at least once per 7 days and analyses shall be
completed within 48 hours after changing. Special sampling and analysis of
iodine and particulate filters shall also be performed whenever reactor
coolant I-131 samples, which are taken 2-6 hours following a THERMAL
POWER change exceeding |5 percent of RATED THERMAL POWER in one
hour, show an increase of greater than a factor of 5. These filters shall be
changed following such a five-fold increase in coolant activity and every 24
hours thereafter until the reactor coolant |-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 LLD' may be increased by a factor of 10 for these
samples,

Grab samples for tritum shall be taken weekly whenever the refueling
cavity is flooded and there s fuel in the cavity,
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D.2 GASEOUS RADIOACTIVE WASTE TREATMENT

All applicable gaseous radioactive waste treatinent systems shall be
operated when projected dose due to gaseous effluents averaged over
31 days exceeds 0.2 mrad for gamma radiation, 0.4 mrad for beta radiation
or 0.3 mrem to any organ due to gaseous particulate effluents.

The term all applicable gaseous radioactive treatment is defined as that
equipment applicable to a waste stream responsible for greater than ten
percent ( 10%) of the total project dose., The gaseous radioactive waste
treatment systems equipment is specified below for each Unit.

Millstone Unit No, |

Offgas System - Recombiner Train A or B
Charcoal Bed Train A or B
and the HEPA filter,

Radwaste Ventilation Exhaust Treatment System Radwaste ventilation
HEPA filters.

Millstone Unit No, 2

Gaseous Radwaste Treatment System - at least two (2) gas decay tanks,
the waste gas filter and one waste gas compressor.

Ventilation Exhaust Treatment System - Auxiliary building ventilation
HEPA filter (L.26), containment purge HEPA filter (L25).

Millstone Unit No. 3

Gaseous Radwaste Treatment System - charcoal bed adsorbers, one HEPA
filter, and one process gas compressor.

Building Ventilation - Auxiliary building ventilation filter, fuel building
ventilation filter, SLCRS filter.

With radioactive gaseous waste being discharged without treatment and in

excess of the above limits, prepare and submit to the Commission a report

that incluc as the following information:

I.  Explanation of why gaseous radwaste was being discharged without
treatment, identification of any inoperable equipment or subsystems,
and the reason for the inoperability,

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

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

if the above treatment systems are not routinely operating, doses due to
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gaseous effluents to UNRESTRICTED AREAS shall be projected at least once
per 31 days in accordance with the methodology and parameters in the ODCM,
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E.
E.l

RADIOLOGICAL ENVIRONMENTAL MONITORING
SAMPLING AND ANALYSIS

The radiological sampling and analyses provide measurements of radiation
and of radioa~tive materials in those exposure ‘rothwnys 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
vcri(ym’ that the measurable concentrations of radioactive materials and
levels of radiation are not higher than expected on the basis of the effluent
measurements and modoli& 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 E-1 for
the locations shown in Appendix G of the ODCM. (Deviations are
permitted from the required sampling schedule if specimens are
unobtainable due to hazardous conditions, c:easonal 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 Environme ‘tal Operating Report pursuant to Section
F.l. It is recognized that, at .mes, it may not be possible or practicable
to continue to obtain samples of the media of choice at the most desired
location or time. In these instances suitable alternative media and
locations may be chosen for the particular pathway in question and
substitutions made within 30 days in the radiological environmental
monltorln% ram, In these instances identify the cause of the
unavailability of samples for that pathway and identify the new location(s)
for obtaining replacement samples in the next Semiannual Radioactive
Effluent Release Report and also include in the report a revised figure(s)
and table for the ODCM reflecting the new locatlm?“

If the level of radioactivity in an environmental sampling medium at one or
more of the locations specified in Table E-1 exceeds the report levels of
Table E-2 when cvcr;fed over any calendar quarter, tgc;cpcre and submit to
the Commission within 30 days from the end of affected calendar
quarter, a Special Report which inlcudes an evaluation of any release
conditions, environmental factors or other aspects which caused the limits
of Table E-2 to be exceeded. When more than one of the radionuclides in
Table E-2 are detected in the sampling medium, this report shall be
submitted if:

EQQS!;‘_'L‘ILE‘LH gmemrg%on izg‘, w & 10
reporting level (1) reporting leve

If milk samples are unavailable from any one or more of the milk sample
locations required by Table E-1, a grass sample shall be substituted until a
suitable milk location is evaluated as a replacement or until milk is
available from the original location, Such an occurrence will be
documented in the Annual Radiological Environmental Operating Report.
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When radionuclides other than those in Table E-2 are detected and are the
result of plant effluents, this Special Report shall be submitted if the
potential annual dose to an individual is equal or greater than the

opriate calendar year limit of the Technical Specifications 3.8.C.2.1,
3.8.D.2.1 or 3.8.D.3,1 for Millstone Unit No. | or 3.11.1.2, 3.11.2.2 or
3.11.2.3 for Millstone Unit Nos, 2 and 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 Environmenta! Operating Report,

The detection capabilities required by Table E-3 are state-of-the-art for
routine environmental measurements in industrial laboratories, It should
be recognized that the LLD is <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>