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CHAPTER 11

( RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

The parameters of the radiological environmental monitoring program for the environs around Zion Station

are given in Table 11-1.

I

Figures 11-1 through 113 show sampling and monitoring locations.
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Table 11-1
Radiological Environmental RAonitoring Program

Exposure Pathway Sampling or Monitoring Samphng or Type and Frequency

and/or Sample Locations Collecbon Frequency of Analysis

1. Airbome a. Irxhcators - Near Field Conhnuous sampler cwathi with Parbculate Samoler.
parbculate filter % weekly,

Radsosodine and Z-01 Onsite No.1 South side, or rnore frequently if' required by Gross beta analysis following

Parbculates 0.5 mi S (0.5 km J) dust loading, and radioiodine weeldy filter change * and gamma
Z-02 Onsite No. 2 West side, canister collechon beweekly isotopic analysis' quarterly on

0.2 mi W(0.3 km N) composite filters by location on
Z-03 Onsite No. 3 North side, near field and control samples'.

0.2 mi NNW (0.3 km R)
Z-06 Zion,2.5 mi WNW (4.0 km P) Radiosodine Canister

I-131 analysis beweekly on near

b. Indacators - Far Field field and control samples'.

Z-05 Zion,3.5 miWSW(5.6 km M)
Z-08 Kenosha Road (Coleman),

3.6 mi W (5.8 km N)
Z-09 Waukegan,4.5 mi SSW(7.2 km

K)

c. Control

Z-11 WEPCO Southport Substation,
7.7 mi N (11.2 kie A) '

*
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Table 11-1 ,

Radiological Environmental Monitoring Program - Cont.

Exposure Pathway Sampling or Monitoring Sampling or Type and Frequency
and/or Sample Locations Collecbon Frequency ofAnalysis

2. Drect Radiahon a. andscators -Inner Ring' Ouarte1y Gamma dose on each TLD
quarterty

Z-101-1 0.2 mi N (0.3 km A)
Z-101-2 0.2 mi N (0.3 km A)
Z-102-1 0.2 mi NNE (0.3 km B)
Z-102-2 0.2 mi NNE (0.3 km B)
Z-104-1 0.1 mi ENE (0.2 km D)
Z-104-2 0.1 mi ENE (0.2 km D)
Z-105-1 0.1 mi E (0.2 km E)
Z-105-2 0.1 mi E (0.2 km E)
Z-107-1 0.1 mi SE (0.2 km G)
Z-107-2 0.1 mi SE (0.2 km G)
Z-110-1 0.2 mi SSW (0.3 km K)
Z-110-2 0.2 mi SSW(0.3 km K)
Z-111-1 0.3 mi SW(0.5 km L)
Z-111-2 0.3 mi SW(0.5 km L)
Z-112-1 0.7 mi WSW (1.1 km M)
Z-112-2 0.7 mi WSW(1.1 km M)
Z-113-1 0.6 mi W (1.0 km N)
Z-113-2 0.6 miW(1.0 km N)
Z-114-1 0.6 mi WNW(1.0 kan P)
Z-114-2 0.6 mi WNW (1.0 km P)
Z-115-1 0.4 mi NW (0.6 km O)
Z-115-2 0.3 mi NW(0.5 km Q);

!
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Table 11-1
Radiological Environmental Monitoring Program - Cont.

Exposure Pathway Samphng or Monitonng Samphng or Type and Frequency

and/or Sample Locahons Collechon Frequency of Analysis
i

2. Direct Radiabon b. Indscators-Outer Ring

(Cont'd)
Z-209-1 4.6 mi S (7.4 km J)
Z-209-2 4.6 mi S (7.4 km J)
Z-210-1 4.7 mi SSW(7.6 km K)
Z-210-2 4.7 mi SSW(7.6 km K)
Z-211-1 4.6 mi SW (7.4 km L)
Z-211-2 4.6 mi SW(7.4 km L)
Z-212-1 4.5 mi WSW(7.2 km M)
Z-212-2 4.5 miWSW(7.2 km M)
Z-213-1 4.6 mi W (7.4 km N)
Z-213-2 4.6 mi W(7.4 km N)

. Z-214-1 4.4 mi WNW (7.1 km P)
! Z-214-2 4.4 mi WNW(7.1 km P)

Z-215-1 4.0 mi NW (6.4 km Q)
Z-215-2 4.0 mi NW (6.4 km Q)
Z-216-1 3.0 mi NNW (4.8 km R)

| Z-216-2 3.0 mi NNW(4.8 km R)

c. Other

I One at each airbome location given in
1.a and 1.b.

d. Control
,

One at each airbome controllocation
i given in 1.c.

'

!
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Table 11-1 *

Radiological Environmental Monitoring Program - Cont.
Exposure Pathway Sampling or Monitonng Samphng or Type and Frequency
and/or Sample Locahons Collechon Frequency of Analysis

3. Waterbome a. Irdcator

a. Dnnlung Water * Z-15 Lake County Water Works, Weeldy grab samples Gross beta and gamma esotopc'

1.4 mi NNW(2.2 km R) analysis on monthly composite;
Z-16 Waukegan Water Works. - tntium analysis on quartetty

6.1 mi S (9.8 km J) composite.

b. Sediments Z-25 Lake Michigan, Ilhnoes Beach Semiannually Gamma isotopc' analysis
State Park,2.0 rni S (3.2 km J) semsannually.

c. Control" a. Contml
'

Z-14 Kenosha Water Works,10.0 mi N Weeldy grab samoles Gross beta and gamma isotopic *

(16.0 Irm A) analysis on rnonthly composite;
Z-18 Lake Forest Water Works,12.9 mi tntium analysis on quarterly

S (20.8 km J) composite.

d. Cooling Water a. Z-22 Unit 1 inlet at stabon Weekly Gross beta analysis weekly; tritium
b. Z-23S, Unit 1 discharge at station analysis on quarterly composite.
c. Z-23N, Unit 2 discharge at station

|
!

|
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Table 11-1
Radiological Environmental Monitoring Program - Cont.

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

4. Ingestion

a.Mdk There are no dairies within 6.2 miles of the
station.

Semiannually Gamma isotopic' analysis on
b. Eish edible portions.

a. Indicator

Z-26, Lake Mchigan in vicinity of station
discharge

b. Control

Z-27, Lake Mchigan,10 0 mi N (16.0 Annually Gamma isotopc' analysis on
c. Food Products km A) each sample

a. !ndicator

Two samples from each of the two major
quadrants (over land) within 6.2 miles of
the station.

b. Control

Two representative samples similar to
indicator samples grown within 15 to 30
km (9.3 to 18 6 mi).
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Table 11-1
Radiological Environmental Monitoring Program - Cont.

1 Far field samples are analyzed when near field results are inconsistant with previous measurements and radcactnnty is
confirmed as having its origin in arbome effluents released from the station, or at the descrebon of the Radiation
Protechon Drector

2 Arbome parbculate sample filters shall be analyzed for gross beta radioactnnty 24 hours or more after samphng to allow for radon and thoron
daughter decay if gross beta activity in air parbculate samples is greater than ten trnes the yearty mean of control samples, gamma isotope
analysis shall be performed on individual samples

3 Gamma asotope analysis means the identificabon and quantificabon of gammaH!mthng radionUChdes that may be attributable to the
- effluents from the stabon

4 |-131 analysis means the analybcal separabon and counting procedure are specific for this radionuchde

5 trruted TLD placements due to Lake Michigan and location of air samplers

6 The closest dnnlung water locations (North / South) chosen for drinking water indicators; two other locabon beyond 6.2 miles (North / South)
chosen for control samples

!
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SPECIAL NOTE

The requirements of the Technical Specifications shall take precedence over this chapter, should any
differences occur,
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12.1 DEFINITIONS

12.1.1 AC.TIQN shall be that part of the sections which prescribes remedial measures required under<

] designated conditions.

12.1.2 A BATCH RELEASE is the discharge of liquid wastes of a discrete volume. Prior to sampling
for analyses, each batch shall be isolated and then thoroughly mixed to assure representative;

4 sampling.

j 12.1.3 A CHANNEL CALIBRATION. shall be the adjustment, as necessary, of the channel such that it
responds with the necessary range and accuracy to known values of input. The CHANNEL'

CALIBRATION shall encompass the entire channel including the sensors (where possible),
.

| alarm interlock and/or trip functions and shallinclude the CHANNEL FUNCTIONAL TEST. The
CHANNEL CAllBRATION may be performed by any series of sequential, overlapping, or totalt

'

channel steps such that the entire channel is calibrated.

i 12.1.4 A CHANNEL CHECK shall be the qualitative assessment of channel behavior during operation
i by observation. This determination shall include, where possible, comparison of the channel

! indication and/or status with other indications and/or status derived from independent
INSTRUMENT CHANNELS measuring the same parameter,-

i

; 12.1.5 A CHANNEL FUNCTIONAL CHECK shall be:
|
; a. Instruments-The injection of a simulated signal (s) into the channel as close to the

primary sensor (s) as practicable to verify OPERABILITY, including all channel,

j outputs, as appropnate.

b. Logics-The application of input signals, or the operation of relays or switch
i contacts, in all the combinations required to produce the required decision

outputs including the operaton af all ACTUATION DEVICES. Where4

i practicable, the test shall include the operabon of the ACTUATED EQUIPMENT

|
as well (i.e. pumps will be started, valves operated, etc.).

i

.

12.1.6 A COMPOSITE SAMPLE is one ir, which the quantity of liquid sample is proportional to the

J quwtity of liquid waste discharged and in which the method of sampling employed results in a
j spec! men which is representative of the liquids released

i
12.1.7 A CONTINUOUS RELEASE is the discharge of liquid or gaseous wastes of a nondiscrete'

| volume (e g. from a volume or system that has an input flow during the release).

12.1.8 DOSE EOUlVALENT |-131 shall be thut concentrabon of I-131 (mcrocurialgram) which alone
! would produce the same thyroid does as the quantity and isotopc mixture of I-131,1-132,1-133,

1-134, and 1-135 actually present. The Thyroid Dose Converson factors used for this
calculation shall be those listed in Table lil of TID-14844, " Calculation of Distance Factors for
Power and Test Reactor Sites" or Table E 7 of NRC Regulatory Guide 1.109 Rev.1, dated
October,1977.'

.

; 12.1.9 MEMBER OF THE PUBLIC means any individual except when that individual is receiving an
occupational dose.

; O
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12.1.10 OCCUPATIONAL DOSE means the dose received by an individual in the course of
employment in which the individual's assigned duties involve exposure to radiation and/or
radioactive material from licensed and unlicensed sources of radiation, whether in the
possession of the licensee or other person. Occupational dose does not include dose from
background radiation, as a patient from medical practices, from voluntary participation in
medical research programs, or as a member of the public. |

12.1.11 A system, subsystem, train, component or device shall be OPERABLE or have OPERABILITY
when it is capable of performing its specified function (s), and when all necessary attendant
instrumentation, controls, electrical power, cooling or seal water, lubrication or other auxiliary
equipment that are required for the system, subsystem, train, component, or device to perform |

its function (s) are also capable of performing their related suppor* function (s).

12.1.12 QPERATING is defined as performing the intended function in the intended manner.

12.1.13 Tne OPERATING CYCLE shall be the interval between the end of one major refueling outage
and the end of the next subsequent major refueling outage per unit.

i

12.1.14 An OPERATIONAL MODE (i.e., Mode) shall correspond to any one inclusive combination of
core reactivity condition, power level, and average reactor coolant temperature specified in
Table 1.1 of the Technical Specifications, when fuel assemblies are present in the reactor

vessel.

12.1.15 The EHQCESS CONTROL PROGRAM (PCP) shall contain the current formulas, sampling,
,

{
analyses, test, and determinations to be made to ensure that processing and packaging of solid
radioactive wastes based on demonstrated processing of actual or simulated wet solid wastes

!

will be accomplished 8n such a way as to assure compliance with 10CFR Parts 20,61, and 71,
State regulations, burial ground requirements, and other requirements goveming the disposal of
solid radioactive waste.

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

12.1.17 RATED THERMAL POWER shall be a total steady state reactor core heat transfer rate to the

reactor coolant of 3250 MWT.

12.1.18 The REACTOR PRESSURE whall be in the pressure in the steam space of the pressurizer.

12.1.19 The SITE BOUNDARY shall be that line beyond which the land is not owned, leased or
otherwise controlled by the licensee.

12.1.20 SOLIDIFICATION shall be the conversion of radioactive liquid, resin and sludge wastes from
liquid systems into a form that meets shipping and burial site requirements.

12.1.21 A SOURCE CHECK shall be the qualitative assessment of channel response when the channel
sensor is exposed to a radioactive source.

12.1.22 The SURVEILLANCE FREQUENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 12.1-1.

12.1.23 THERMAL POWER shall be the total reactor core heat transfer rate to the reactor coolant.

O
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12.1.24 UNRESTRICTED AREA means an area, access to which is neither limited nor controlled by thec
licensee.

12,1.25 VENTILATION EXHAUST TREATMENT SYSTEM shall be any system designed and installed
to reduce gaseous radiciodine or radioactive materialin particulate form in effluents by passing
ventilation or vent exhaust gases through charcoal adsorbers and/or HEPA filters for the
purpose of removing iodines or particulates from the gaseous exhaust stream prior to the
release to the environment. Such a system is not considered to have any affect on noble gas
effluents. i

i
12.1.26 VENTING is the controlled process of discharging air or gas from a confinement to maintain ,

temperature, pressure, humidity, concentration or other operating condition, in such a manner !
that replacement air or gas is not provided or required during venting. Vent, used in system .

Inames, does not imply a venting process.
l
'

12.1.27 WASTE GAS HOLDUP SYSTEM shall be any system designed and installed to reduce
radioactive gaseous effluents by collecting Reactor Coolant System off-gases from the Reactor
Coolant System and providing for delay or holdup for the purpose of reducing the total
radioactivity prior to release to the environment.

O
!

|
|
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TABLE 12.1-1

SURVEILLANCE FREQUENCY NOTATIONS

NOTATION FREQUENCY *

S (Shiftly) Atleast once per 12 hours |
'

D (Daily) Atleast once per 24 hours
t

W (Weekly) At least once per 7 days

M (Monthly) At least once per 31 days

Q (Quarterly) Atleast once per 92 days

SA (Semlannualty) Atleast once per 184 days

R (Refueling Cycle) At least once per 18 months

S/U (Startup) Prior to reactor startup

P (Prior) Complete prior to start of release

EFPM Atleast once per effectwe full
power month

N/A NotApplicable
,

Each Surveillance Requirement shall be performed within the specified time interval with a maximum*

allowable extension not to exceed 25% of the surveillance interval. These frequency notations do not
apply to the Radiological Environmental Monitoring Program as desenbod in Section 12.5.

O
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) 12.2- INSTRURIENTATION |

;

12.2.1 Radioactive Liquid Efiluent Monitoring instrumentation
)

] Onor=Nh+v Reauirements

i
1 12.2.1.A The radioactive liquid effluent monitoring instrumentation channels shown in Table 12.2-1
j shall be OPERABLE with their alarm / trip setpoints set to ensure that the limits of Section
; 12.3.1.A are met.

i Applicability At all times.

'

bGkDL1

i1. With a radioactive liquid effluent monitoring instrument channel trip setpoint less
j conservative than the value necessary to prevent violating the limits of Seebon
j 12.3.1.A, immediately suspend the release of radioachve liquid effluents

monitored by the affected channel or declare the channel inoperablei

| 2. With one or more radioactwo liquid effluent monitoring instrumentation channels
; inoperable, take the ACTION shown in Table 12.2-1.

| Sur;'"mce PC=emeru

e

12.2.1.B.1 The setpoints shall be determined in accordance with procedures as described in the
ODCM.

.bI
12.2.1.B.2 Each radioachve liquid effluent monitoring instumentation channel shall be demonstrated

OPERABLE by performance of a CHANNEL CHECK SOURCE CHECK, CHANNEL
CALIBRATION and CHANNEL FUNCTIONAL TEST at the frequencies shown in Table i

! 12.2-2.
t

Aname

'

12.2.1.C The radioactue liquid effluent instrumentabon is provided to monitor and control, as
applicable, the release of radioactive materials in liquid affluents The alarm / trip setpoints
for these instruments shall be calculated in accordance with the procedures in the ODCM4

to ensure that the alarm / trip will occur prior to exceeding the limits of RETS. The4

,

, OPERABILITY and use of this instrumentabon is consistent with the requirements of '

| General Design Criteda 60,63 and 64 of Appendix A to 10CFR Part 50.
:

;

!

,

|
t
$

.

4

|
,

i

|
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TABLE 12 2-1

RADIOACTIVE LlOUlD EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS APPLICABLE

INSTRUMENT OPERABLE ACTION # MODES

1. Gross Activity Monitors Providing

| Automatic Termination of Release
!

A. Lake Discharge Tank (LDT)
1. OR-PR04 See ACTION 1 1 A!!
2. OR-PROS See ACTION 1 1 All

B. Turbine Bldg.
1. OR-PR25 1 2 All

2. Continuous Composite Sampler

A. Turbine Building Fire Sump 1 2 All

|
| 3. Flow Rate Monitors

A. Lake Discharge Tank

| 1. OF-WD63 1 3 All
' 2. OF-WD67 1 3 All

l

*
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TABLE 12 2-1

! (
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

(Cont'd)

ACTION 1 With one of the LDT monitors inoperable, all LDT releases shall be made through the
OPERABLE monitored pathway. If both monitors are inoperable, effluent releases from
the tank may continue for up to 14 days, provided that prior to initiating the release:

1. At least two independent samples of the tank's contents are analyzed, in )
accordance with Section 12.2.1.8 and

2. At least two technically qualified members of the facility staff independently verify
'

the release rate calculations and discharge flow path valving;a

Otherwise, suspend release of radioactive effluerts via this pathway.
!

ACTION 2 With the number of channels OPERABLE less the minimum number required, effluent
releases via this pathway may continue, provided that at least once per shift grab samples
are analyzed for gross radioactivity (beta / gamma or isotopic) at a lower limit of detection
(LLD) as specified in Table 12.3 2.

ACTION 3 With the number of channels OPERABLE less than the minimum number required,

O effluent releases via this pathway may continue, for up to 30 days provided the flow rate is
estimated at least once per 4 hours during actual releases. Pump curves may be used to
estimate flow.

;

d

a
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TABLE 12.2-2

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE

CHANNEL

CHANNEL SOURCE CHANNEL FUNCTIONAL

INSTRUMENT CHECK CHECK CAllBRATION(1) TEST (2)

1. Gross Actrvity Morutors Provxieng
Au*omabc Termmabon Of Release
A. Lake Discharge Tank (LDT)

1. OR-PR04 P P R Q

2. OR-PROS P P R O

B. Turbme Bldg.
| 1. OR-PR25 D(3) M R O
l

2. Contmuous Composste Sampler
A. Turtme Buildog Fire Sump D N/A N/A N/A

3. Flow Rate Monstors
A. Lake Descharge Tank

1. OF-WD63 D(3) N/A R* N/A

2. OF-WD67 D(3) N/A R* N/A

(1) CHANNEL CAllBRATION shallinclude performance of a CHANNEL FUNCTIONAL TEST.

i

j (2) The CHANNEL P3NCTIONAL TEST shall also demonstrate that any automabc isolabon of this pathway occurs and that control room

i alarm annunch&_. occurs if any of the following conditions exist. (if the c F4y is installed):
a) Instrument indicates levels above the alarm setpomts.
b) Circuit failure.
c) Instrument indicates a downscale failure.
d) Instrument controls not set in operate moda.

(3) CHANNEL CHECK shall be made at least once daily on any day on which continuous, penodic, or BATCH RELEASES are made

* Does not include fkw sensor
|
|

*
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12.2.2 Radioactive Gaseous Effluent Monitoring instrumentation

OcarahihN Raouirements

12.2.2. A The radioactive gaseous effluent monitoring instrumentation channels shown in Table
12.2-3 shall be OPERABLE with their alarm / trip setpoints set in accordance with the
method prescribed in the ODCM to ensure that the limits of Section 12.4.1.A are met.

Anolienkmtv: At all times, except as indicated in Table 12.2 3.

Action

1. With a radioactive gaseous effluent monitoring instrumentation channel alarm / trip
setpoint less conservative than required by the above Section, immediately

,

suspend the release of radioactive gaseous effluents monitored by the affected
channel or declare the channel inoperable

J

2. With one or more radioactive gaseous emuent monitoring instrumentation
channels inoperable, take ACTION as shown in Table 12.2-3.

Surv-mmca Raouirements

12.2.2.B.1 The setpoints shall be determined in accordance with procedures as described in the
ODCM.

12.2.2.B.2 Each radioactive gaseous affluent monitoring instrumentation channel shall be
demonstra'.ed OPERABLE by performance of a CHANNEL CHECK, SOURCE CHECK,
CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST at the frequencies shown j

in Table 12.2-4. 1

Bases

12.2.2.C The radioactive gaseous effluent inst umentation is provided to monitor, record and-

control, as applicable, the release of radioactive materials in gaseous effluents during
,

actual or potential releases. The als rm/ trip setpoints for these instruments shall be.

calculated in accordance with the ODCM to ensure that the alarm / trip will occur prior to'

exceeding the limits of 10CFR Part 20.'

.

I

i

i

|

|

!

e

i

!

O'
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TABLE 12.2-3

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS APPLICABLE

INSTRUMENT OPERABLE ACTION MODES

1. Gas Decav Tank

A. Gas Activity Monitor
1. OR-PRio (Low gas-Channel 1) 1 5 All :

2. OR PR10 (Mid gas-Channel 3) 1 5 All

B. Flow Rate Monitor
1. OF-WG03 1 9 All

2. Air Elector Off-Gas |

l

A. Gas Activity Monitor
1. 1R-0015 Gas 1 6 1,2 !

2. 2R-0015 Gas 1 6 1,2

B. Particulate / lodine Monitor
1. 1R-PR26 1 6 1,2

2. 2R PR26 1 6 1,2

3. Containment Purae or Vent

A. Gas Activity Monitor
8

1. 1R PR09A Gas 1 6', 7 All
82. 2R-PR09A Gas 1 6', 7 All
23, 1R-PR40E (Channel 5) 1 6', 7 All
84. 2R-PR40E (Channel 5) 1 6', 7 All

B. lodine Monitor
1. 1R-PR098 lodine 1 6', 7' All
2. 2R-PR098 lodine 1 6', 7' All

83. 1R-PR40C (Channel 3) 1 6', 7 All
84. 2R-PR400 (Channel 3) 1 6', 7 All

' During VENTING
8 During PURGING

O
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IABLE 12 2-3,

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION,k (Cont'd)

MINIMUM
CHANNELS APPLICABLE

LNSTRUMENI OPERABLE ACTION MODES _

,

3. Containment Purge or V.gnt

C. Particulate Monitor;

2i 1. 1R-PR09C Particulate 1 6', 7 All
22. 2R-PR09C Particulate 1 6', 7 All
23. 1R-PR40A (Channel 1) 1 6', 7 All
24. 2R-PR40A (Channel 1) 1 6', 7 All

4. Auxiliary Building Ventilation
and

Miscellaneous Ventilation Stack

'

A. Gas Activity Monitor
j 1. OR-0014 or 1 6 All

2. 1R-PR25 and 2R-PR25 1 6 All4

3. 1R-PR49E (Channel 5) 1 13 All-

: 4. 2R-PR49E (Channel 5) 1 13 All,

! B. lodine Monitor
g

1. OR-PR12B 1 15 All
2. 1R-PR49C (Channel 3) 1 14 All
3. 2R PR49C (Channel 3) 1 14 All

C. Particulate Monitor

|1, OR-PR12A 1 6 All
2. 1R-PR49A (Chanael 1) 1 14 All
3. 2R-PR49A (Channel 1) 1 14 All

~

D. Flow Rate Monitor
1. 1LP-084 1 9 All
2. 2LP-084 1 9 All

J

' During Venting
During Purging

O
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TABLE 12 2-3

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
(Cont'd)

MINIMUM
CHANNELS APPLICABLE

INSTRUMENT OPERABLE ACTION MODES

5. Stamm Generator Atmosoheric
Relief and Safety Valves

A. 1R-PR58 1 10 1,2,3,7

B. 2R-PR58 1 10 1,2,3,7

C. 1R PR59 1 10 1,2,3,7

D. 2R-PR59 1 10 1,2,3,7

E. 1R PR60 1 10 1,2,3,7

F. 2R PR60 1 10 1,2,3,7

G. 1R-PRS 1 1 10 1,2,3,7

H. 2R PR61 1 10 1,2,3,7

6. Accident Monitorina

A. Containment
1. 1R-PR40G (Channel 7) 1 10 1,2,3,4,7

2. 2R-PR40G (Channel 7) 1 10 1,2,3,4,7
3. 1R-PR401 (Channel 9) 1 10 1,2,3,4,7
4. 2R-PR401 (Channel 9) 1 10 1,2,3,4,7

B. Miscellaneous Vent Stack
1. 1R-PR49G (Channel 7) 1 10 1,2,3,4,7
2. 2R-PR49G (Channel 7) 1 10 1,2,3,4,7
3. 1R-PR491 (Channel 9) 1 10 1,2,3,4,7
4. 2R-PR491 (Channel 9) 1 10 1,2,3,4,7

C. Containment Fuel
Handling Area Monitor *
1, 1R-AR04A 1 11 6
2. 1R-AR048 1 11 6
3. 2R-AR04A 1 11 6
4. 1R-AR04B 1 11 6

* When purging during fuel handling operations

O
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( RADIOACTIVE GASEOUS EFFl_UENT MONITORING INSTRi twNTATION
(Cont'd)

TABLE NOTATIONS

ACTION 5 - With the number of channels OPERABLE less than the minimum number required, the contents of the tank
may be released to the environment provided that pnor to initiating the release:

j 1. At least two independent samples of the tank's content are anatyred, and

; 2. At least two technically qualrfied members of the fac64ty staff independently venfy the release rate
calculations and discharge flow path valving;,

Otherwise, suspend release of radioactive efliuents via this pathway.

ACTION 6 With the number of channels OPERABLE less than the minimum number required, effluent releases via this
pathway may continue for up to 30 days provided grab samples are taken at least once per shift and these
samples are analyzed for gross activity within 24 hours.

ACTION 7 - With the nurnber of channels OPERABLE less than the minimum number required, and no redundant monitor
OPERA 8LE in this flow path, unmediately suspend PURGING of radioactive effluents via this pathway.

; ACTION 8 With the number of channels OPERABLE less than the minrnum number renuired, offluent releases via this
pathway may continue for up to 30 days, provided samples are continuously conected with auxiliary sampling
equipment as required in Table 12.4-1.

I

i ACTION g . With the number of OPERABLE channels less than the minimum number required, effluent releases via this
| pathway may continue provided the flow rate is estimated at least once per shift while release is in progress,

ACTION 10 - With the number of channois OPERA 8LE less than the mirwnum number required, restore the inoperable
monitor to OPERABLE status within 30 days or establish an anomate means of monitoring the parameter.

' ACTION 11 - With the number of OPERABLE channels less than the minimum number required, suspend vent and purge
operobons and close each vent and purge valve providing direct access from the containment atmosphere to I

'

the outside atmosphere or suspend the movement of nuclear fuel and reactor components in the vicinity of thea

reactor, refueling cavity, and transfer canal (containment side). |r

|
|

ACTION 12 With the number of OPERABLE channels less than the minimum number required, effluent releases via this'

pathway may continue provided the offluent flow is being accounted for in the total plant effluent.
!

ACTION 13 With the number of OPERABLE channels less than the minirnum number required, restore the channel to;

OPERABLE status wtnin 30 days or conduct a station review to determene a plan of action to restore the'

' channel to OPERA 8LE status. Effluent release via this pathway may continue provided greb samples are
taken at least once par shift and these samples are analyzed for gross activity within 24 hours.

ACYlON 14 With the number of OPERA 8LE channels less than the minimum number required, restore the channel to
; OPERA 8LE status within 30 days or conduct a station review to determine a plan of action to restore the

channel to OPERA 8LE status. Effluent release via this pathway may continue provided grab samples are
continuously colloded with auxiliary sampling equepment as required in Tabte 12.4-1,

ACTION 15- With the number of OPERABLE channels less than the minimum number required, Auxiliary Building Cubicle
ventillation shall be routed through the Auxiliary Building ventilation charcoat adsorber units. This alignmenti

shall be vertfled daily.

1

4

|

v
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TABLE 12_2 4

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE

CHANNEL
CHANNEL SOURCE CHANNEL FUNCTIONAL
CHECK CHECK CALIBRATION (1) TEST (2)

1. Gas Decay Tank

A. Gas Actmty Mondor
1. OR-PRIO (Low gas-Channel 1) P P R Q
2. OR-PR10 (Mid gas-Channel 3) P P R Q

B. Flow Rate Monitor
1. OF-WG03 P N/A N/A O (5)

2. & reactor Off-Gas

A. Gas Actmty Mondor
1. 1R-0015 Gas D M R Q
2. 2R@15 Gas D M R Q

B. Parbculatatlodine Monitor ,

'

1. 1R-PR26 D M R Q
2. 2R-PR26 D M R O

*
,
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TABLE 12.2-4 - .

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRLwNTATION SURVFil i ANCE
(Contd)

CHANNEL
CHANNEL SOURCE CHANNEL FUNCTIONAL

INSTRUMENT CHECK CHECK CALIBRATION (1) TEST (2)

3. Contenment Purge orVent

A. Gas Actuty Morutor
1. 1R-PR09A D M R O ,

2. 2R-PR09A D M R Q

3. 1R-PR40E (Channel 5) D M R Q

4. 2R-PR40E (Channel 5) D M R Q ;

i

B. lodene Morutor s

1. 1R-PR09B D M R O

2. 2R-PR09B D M R O [
3. 1R-PR40C (Channel 3) D M R Q

4. 2R-PR40C (Chanrel 3) D M R Q

C. Partradman Monitor
1

1. 1R-PR09C D M R Q !
'

2. 2R-PR00C D M R Q
3. 1R-PR40A(Channel 1) D M R Q

'

; 4. 2R-PR40A(Channel 1) D M R Q
i,

!

!
,

!
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TABLE 12.2-4

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE
(Cont'd)

CHANNEL
CHANNEL SOURCE CHANNEL FUNCTIONAL

INSTRUMENT CHECK CHECK CALIBRATION (1) TEST (2)

4. Amalury Buddag Ventdaten and
Miscellaneous Ventdaton Stack

A. Gas Actmty Monstor
1. OR-0014 Gas or D M R Q

|2. 1RT-PR25 and 2RT-PR25 D M R Q
3. 1R-PR49E (Channel 5) D M R Q
4. 2R-PR49E (Channel 5) D M R Q

B. lodine Monitor
. 1. OR-PR-128 D M R O

!
f 2. 1R-PR49C (Channel 3) D M R Q

: 3. 2R-PR49C (Channel 3) D M R Q ;

!

C. Partculate Monitor
1. OR-PR12A D M R O |
2. 1R-PR49A(Channel 1) D M R Q
3. 2R-PR49A (Channel 1) D M R Q

D. Flow Rate Monitor
1. 1LP-084 D N/A R Q
2. 2LP-084 D N/A R O

i

.
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TABLE 12.2-4 - .

=

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE
(Confd)

CHANNEL
'

CHANNEL SOURCE CHANNEL FUNCTIONAL
INSTRUMENT CHECK CHECK CALIBRATION (1) TEST (2)

5. Stamm Generakr Almospheric Rehef
and safety valves

1. 1R-PR58 ) D M R Q
2. 2R-PR58 \ D M R Q
3. 1R-PR59 D M R Q '

4. 2R-PR59 D M R O
5. 1R-PR60 D M R O >

6. 2R-PR60 D M R Q
7. 1R-PR61 D M R Q

8. 2R-PR61 D M R Q

6. agg;ghnt Mondonng

A. Containment
1. 1R-PR40G (Channel 7) N/A N/A R Q

2. 2R-PR40G (Channel 7) N/A N/A R Q

3. 1R-PR401(Channel 9) N/A N/A R Q
4. 2R-PR401(Channel 9) N/A N/A R Q

B. M=ramarmous Vent Stack
1. 1R-PR49G (Channel 7) N/A N/A R Q

2. 2R-PR49G (Channel 7) N/A N/A R Q >

3. 1R-PR491 (Channel 9) N/A N/A R O

4. 2R-PR491 (Channel 9) N/A N/A R O !

C. Fuel Handhng Area
1. 1R-AR04A D M(3) R Q(4)

2. 1R-AR048 D M(3) R O(4) !

3. 2R-AR04A D M(3) R Q(4) |

4. 2R-AR04B D M(3) R Q(4)

i
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Table 12.2-4

OI|

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE
(Cont'd) f

l

TABLE NOTATIONS

(1) CHANNEL CAllBRATION shallinclude performance of a CHANNEL FUNCTIONAL TEST.

(2) The CHANNEL FUNCTIONAL TEST shall also demonstrate tnat any automatic isolation occurs;
and that Control Room alarm annunciation occurs if any of the following conditions exist (if the
capability is installed):

a) Instrument indicates measured levels above the alarm setpoint.

b) Circuit failure.
c) instrument indicates a downscale failure.
d) instrument controls not set in " operate" mode.

(3) Daily when PURGING the containment during fuel handling operations. !

|

(4) Within 72 hours pdor to comrnencing refueling operations. )

(5) OPERABILITY test only.

O

O
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| 12.3 LIQUID EFFLUENTS 1

i

! 12.3.1 Concentration

Ooerahmiv Raauirements:

! 12.3.1. A.1 The concentration of radioactive material released from the site to UNRESTRICTED
AREAS (see Zion Station ODCM Annex, Appendix F, Figure F-1) shall be limited to 10
times the concentrations specified in Appendix B, Table 2, Column 2 to 10CFR20.1001-
20.2402, for radionuclides other than dissolved or entrained noble gases. For dissolved
or entrained noble gases, the concentrations shall be limited to the values listed in Table
12.3-1. :

:

12.3.1.A.2 During the release of radioachve liquid wastes, a minimum dilution water flow rate of I
200,000 gpm is required. |

|

Anphcabihty Atalltimes. I
I

Action
'

1. With the concentrabon of radioactive materials released from the site to
UNRESTRICTED AREAS exceeding the limits specified in Secbon 12.3.1.A,
immediately decrease the release rate of radcactive matenals and/or increase
the dilution flow rate to restore the concentration to within the above limits.

Sur.-'-w:a Raouirements

12.3.1.B.1 The radioactivity content of each batch of radioactive liquid waste shall be determined
prior to release by sampling and analysis in accordance with Table 12.3-2. The results of
pre-release analyses shall be used with the calculational methods in the ODCM to assure
that the concentration at the point of release is maintained within the limits of Seebon
12.3.1.A.

12.3.1.B.2 Post-release analyses of samples composited from BATCH RELEASES shall be
performed in accordance with Table 12.3-2. The results of the previous post-release
analyses shall be used with the calculational methods in the ODCM to assure that the
concentrabons at the point of release were maintained within the limits of Secbon
12.3.1.A.

12.3.1.B.3 The radioachvity concentraton of liquids discharged from continuous release points shall
be determined by collecten and analysis of samples in accordance with Table 12.3-2.
The results of the analysis shall be used wRh the calculational methods in the ODCM to
assure that the concentrations at the point r.? release are maintained within the limits of
Seebon 12.3.1.A.

12.3.1.B.4 At least one circulating water pump shall be operational on the discharge path. I

O
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12.3.1.C This Section is provided to ensure that the concentration of radioactive materials released in
liquid waste effluents from the site to UNRESTRICTED AREAS will be less than ten (10) times
the concentration levels specifHxf in Appendix B, Table 2, Column 2 to 10CFR 20.1001-20.2402.
This limitation provides additiona! assurance that the levels of radioactive materials in bodies of
water outside the site will result in exposures within (1) the Section ll.A design objectives of
Appendix 1,10 CFR 50, to a MEMBER OF THE PUBLIC, and (2) the limits of 10CFR20.1301.

,

I

O

O
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TABLE 12.3-1

ALLOWABLE CONCENTRATION OF DISSOLVED OR ENTRAINED NCBLE GASES i

RELEASED FROM THE SITE TO UNRESTRICTED AREAS IN LIOulD EFFLUENTS

NUCLIDE A(mci /mlP

Kr-85m 2 X 10"

Kr-85 5 X 10"

Kr-87 4 X 10~'

Kr-88 9 X 10-5

Ar-41 7 X 10-8

Xe-131m 7 X 10"

Xe-133m 5 X 10"

Xe-133 6 X 10"

Xe-135m 2 X 10"

Xe-135 2 X 10"

* Computed from Equation 20 of ICRP Publication 2(1959), adjusted for infinite cloud submersion in water,
and R = 0.01 rem / week, density = 1.0 g/cc and Pw/Pt = 1.0.

i

|
a

: O
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TABLE 12.3-2

RADIOACTIVE LIQUID EFFLUENT SAMPLING AND ANALYSIS SURVEILLANCE

I

MINIMUM ANALYSIS LOVER LIMIT "
LIQUID RELEASE SAMPLING FREQUENCY Tv'PE OF OF DETECTION

TYPE FREQUENCY ACTIVITY ANALYSIS (LLD) (pCi/ml)

A. Lake Discharge Prior to Each Release Prior to Each Principal Gamma SE 7

Tank (c) Release Emitters

1-131 1E4

P M Dissolved and 1 E-5

One Batch /M(c) Entrained Gases
(Gamma Emitters (d))

P M Tritium 1 E-5

Each Batch (c) Composite (b)

Gross Alpha 1E-7

P Q Sr-89, Sr 90 SE-8

Each Batch (c) Composite (b)
___

Fe-55 1E 6

B. Turbine Building Continuous During W Principal Gamma SE-7

Fire Sump (f) Release (d) Emitters (c) { I

l131 1 E-6

Dissolved and 1 E-5

Entrained Gases
(Gamma Emitters)

Continuous (d) M Tritium 1 E-5

Composite (b)

Gross Alpha 1 E-7

Continuous (d) Q Sr-89, Sr-90 SE-8
Composite (b)

Fe-55 1 E-6

C. Waste Neutralizing Prior to each Release Prior to each Release Principal Gamma SE-7
Tank Emitter

1-131 1E-6

P M Tritium 1 E-5

Each Batch (c) Composite (b)

Gross Alpha 1 E-7

O
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TABLE 12.3-2 '

TABLE NOTATIONS
g RADIOACTIVE LIQUID EFFLUENT SAMPLING AND ANALYSIS SURVEILLANCE

,

(Cont'd)
'

a. The LLD is the smallest concentration of radioactive material in a sample that will be detected with 1

95% probability with 5% probability of falsely concluding that a blank observation represents a ;
"real" signal.

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

LLD = 4.88 s. )
A E * V * 2.22 Y * exp (4At)

Where:
LLD is the lower limit of detection as defined above in picocuries (pCi) per unit mass or
volume,

,

s is the square root of the background counting rate or of the counting rate of a blanko

sample as appropriate (as counts per minute),

A is the number of gamma rays emitted per disintegration for gamma ray radionuclide
,

analysis (A = 1.0) for gross alpha, strontium, and tntium measurement. '

E is the counting efficiency (as counts per gamma),

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

2.22 is the number of disintegrations per minute per picocurie,

Y is the fractional radiochemical yield when applicable (otherwise Y = 1.0)

A. is the radioactsve decay constant for the particular radionuclide, and

at is the elapsed time between midpoint of sample collection and time of counting (for
plant effluents, not environmental sample).

The value of s used in the calculation of the LLD for a detecbon system shall be based on the
actual observed variance of the background counting rate or of the counting rate of the blank
samples (as appropriate) rather than on an unverified theoretically predicted variance. In
calculating the LLD for a radionuclide determined by gamma ray spectrometry, the background
shall include the typical contributions of other radionuclides normally present in the samples.
Typical values of E, V, Y, and at shall be used in the calculation. The background count rate is
calculated from the background counts that are determined to be within 1 one FWHM (Full WKith
at Half Maximum) energy band about the energy of the gamma ray peak used for the quantitative
analysis for that radionuclide.

|
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TABLE 12.3-2

TABLE NOTATIONS

RADIOACTIVE LIQUID EFFLUENT SAMPLING AND ANALYSIS GURVEILLANCE |

(Cont'd) I

|

For certain mixtures of gamma emitters, it may not be possible to measure radionuclides in !

concentrations near their sensitivity limits when other nuclides are present in the sample in much
greater concentrations. Under these circumstances, it will be more appropriate to calculate the
concentrations of such radionuclides using observed ratios with those radionuclides which are
measurable.

b. A COMPOSITE SAMPLE is one in which the quantity of liquid sampled is proportional to the
quantity of liquid waste dischstged and in which the method of sampling employed results in a
specimen which is represer.tative of the liquids released.

1) To be representative of the quantities and concentrations of radioactive materials in liquid
effluents, all samples taken for the composite shall be throughly mixed in order for the
composite sample to be representative of the effluent release. J

2) The weekly and monthly Proportional Composite samples are not required provided that
(1) the analysis required for each of these composite samples has been run on each
batch discharged, and (2) a monthly record of radionuclides discharged (isotope and
quantity)is maintained.

c. A BATCH RFLEASE is the discharge of Iquid wastes of a discrete volume. Prior to sampling for
analyses, each batch shall be isolated and then thoroughly mixed to assure representative
sampling.

d. A CONTINUOUS RFt FASE is the discharge of liquid wastes of a nondiscrete volume; e.g., from
a volume of system that has an input flow during the continuous release.

e. The principal gamma emitters for which the LLD specification applies exclusively are the following
radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn45, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144.
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 shall be reported as "less than"
the nuclide's LLD, and shall not be reported as being present at the LLD level for that nuclide.
The "less than" values shall not be used in the required dose calculations.

f. If the fire sump composite sampler is inoperable, grab samples will be taken from the turbine
building fire sump once per shift.

O
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12.3.2 Dose )O |
Ooerability Reauirements

12.3.2.A The dose or dose commitment to a MEMBER OF THE PUBLIC above background from )
radioactive materials in liquid effluents released from the site to UNRESTRICTED AREAS

|
(see Zion Station ODCM Annex, Appendix F, Figure F 1) shall be limited: I

1. During any calendar quarter to less than or equal to 3 mrem to the total body and
to less than er equal to 10 mrom to any organ, and

2. During any calendar year to less than or equal to 6 mrem to the total body and to !
less than or equal to 20 mrem to any organ. |

Anolir shility: At all times.

8CliQD

1. With the calculated dose from the release of radioactive materials in liquid
effluents exceeding twice the limits specified in Secbon 12.3.2.A, limit the
subsequent releases such that the dose or dose commitment to a MEMBER OF |
THE PUBLIC from all uranium fuel cycle sources is limited to less than or equal to
25 mrom to the total body or any organ (except thyroid, which is limited to less
than or equal to 75 mrem) over 12 consecutive months. Demonstrate that
radiation exposures to all MEMBERS OF THE PUBLIC from all uranium fuel cycle
sources (including all effluent pathways and direct radiation) are less than the j( 40CFR Part 190 and 40CFR Part 141 Standard, otherwise obtain a variance from ;

( the Commission to permit releases which exceed the 40CFR Part 141 or 190
Standard. The radiation exposure analysis shall use methods prescribed in the |

ODCM.

I
Surveillance Reauirements j

|

; 12.3.2.B Cumulative dose contributions from liquid effluents for the current calendar quarter and I
~

the current calender year shall be determined in accordance with the methodologies and |
parameters of the ODCM at least once per 31 days. |

|

1

|
|

i

|

: O |
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12.3.2.C This Section is provided to implement the requirements of Sections ll.A, Ill.A and IV.A of
Appendix 1,10CFR Part 50. The limiting Condition of Operation implements the guides
set forth in Section ll.A of Appendix 1. The ACTION statements provide the required
OPERATING flexibility and at the same time implement the guides set forth in Section
IV.A of Appendix i to assure that the releases of radioac'ive material in liquid effluents will
be kept"As Low As is Reasonably Achievable". Also, for fresh water 1,ites with drinking
water supplies, which can be potentially affected by plant operations, there is reasonable
assurance that the operation of the facility will not result in radionuclide concentrations in
the finished drinking water that are excess of the requirements of 40CFR 141. The dose
calculations in the ODCM implement the requirements in Section Ill.A of Appendix | that
conformance with the guides of Appendix i be shown by calculational procedures based
on models and data, such that the actual exposure of an individual through appropriate
pathways is unlikely to be substantially underestimated. The equations specified in the
ODCM for calculating the dose due to the actual release rate of radioactive materials in
liquid effluents are consistent with the methodology provided in Regulatory Guide 1.109;
Calculation of Annual Doses to Man from Routine Releases of Radioactive Effluents for
the Purpose of Evaluating Compliance with 10CFR Part 50, Appendix 1, Revision 1,
October 1977 and Regulatory Guides 1.113 " Estimating Aquatic Dispersion of Effluents
from Accidental and Routine Reactor Releases for the Purpose of implementing Appendix
I", Apnl 1977.

This Section applies to the release of liquid effluents from the site. For shared radwaste
treatment systems, the liquid effluents from the shared systems are proportioned among
the units sharing the system.

O

l
1

|

|

I

j

|
1

O
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12.3.3 Liquid Radwaste Treatment System.

Ooer=hilifv Raouirements,

1

12.3.3.A The Liquid Radwaste Treatment System shall be OPERABLE.* The appropriate portions,

; of the system shall be used to reduce the radioactive materials in liquid wastes prior to i

: their discharge when the projected dose due to liquid effluent releases from the site to i

| UNRESTRICTED AREAS (see Zion Station ODCM Annex, Appendix F, Figure F-1) when
'

averaged over 31 days would exceed 0.12 mrem to the total body or 0.40 to any organ. |
2

i * The liquid Radweste Treatment System shall be considered
; OPERABLE, if liquid waste can be held up and/or

discharged within applicable limits.

1 Apphcabikty At all times.
i

Action With the Liquid Radwaste Treatment System inoperable for more than 30 days or ;1

! with radioactive liquid waste being discharged without treatment and in excess of
'

j the above limits, retum the system to OPERABLE status and place the |

appropriate portons of the system in use.'
i

1

* Surv-meca Raauirements
! i

12.3.3.B Doses due to liquid releases from the site to UNRESTRICTED AREAS, shall be projected-

j at least once per 31 days in accordance with the methodologies and parameters of the

;* ODCM when the Liquid Radwaste Treatment System is not being fully utilized.
|

p____
,

1

12.3.3.C The OPERABILITY of the Liquid Radwaste Treatment System ensures that the system-

will be available for use whenever liquid effluents require treatment prior to release to the
i environment. The requirement that the appropriate portions of this system be used when
4 specified, provides assurance that the releases of radioactive materials in liquid effluents
| will be kept"As Low As is Reasonably Achievable". This Sechon implements the

requirements of 10CFR Part 50.36a, General Design Criterion to of Appendix A to 10CFR
Part 50 and the design objective given in Secton ll.D of Appendix l to 10CFR Part 50.

I The specified limits goveming the use of appropriate portions of the Liquid Radwaste
; Treatment System were specified as a 2% fracton of the dose design objectives set forth |
} in Section ll.A of Appendix 1,10CFR Part 50, for liquid effluents.
!

:

<

1

,

i
4

i
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12.4 GASEOUS EFFLUENTS ,

12.4.1 Dose Rate

Ooeratina Recuirements

12.4.1. A The dose rate due to radioactive materials released in gaseous effluents from the site to
areas at or beyond the SITE BOUNDARY (see Zion Station ODCM Annex, Appendix F,
Figure F-1), shall be limited to the following:

1. For noble gases: Less than or equal to 500 mrem /yr to the whole body and less
than or equal to 3000 mremlyr to the skin, and

2. For lodine-131, lodine-133, tritium and all radionuclides in particulate form with
half-lives greater than 8 days: Less than or equal to 1500 mrem /yr to any organ. |

Aeolicability: At all times.

Actjon

With a release exceeding the above limits, immediately reduce the release rate to within
the above limits.

Surveillance Reauirements

12.4.1.B.1 The dose rate due to radioactive materials in gaseous effluents shall be determined to be
within the prescribed limits in accordance with the methods and procedures of the ODCM.

12.4.1.B.2 The dose rate due to radioactive materials, other than noble gases in gaseous effluents
shall be determined to be within the prescribed limits in accordance with the methods and
procedures of the ODCM by obtaining representative samples and performing analyses in
accordance with the sampling and analysis program specified in Table 12.41.

Bases

12.4.1.C This Section is provided to ensure that the dose at or beyond the SITE BOUNDARY from
gaseous effluents from all units on the site will be within the annual dose limits of 10CFR
Part 20.1301. The speerfied release rate limits restrict, at all times, the corresponding
gamma and beta dose rates above background to an individual at or beyond the SITE
BOUNDARY to 500 mrem / year to the total body or to less than or equal to 3000
mrem / year to the skin. These release rate limits also restrict, at all times, the
corresponding thyroid dose rate above background to a child via the inhalation pathway to
less than or equal to 1500 mrem / year. For purposes of calculating dose resulting from
airbome releases, the stack is considered a ground level release.

O
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TABLE 12.4-1

RADIOACTIVE GASEOUS EFFLUENT SAMPLING AND ANALYSIS PROGRAM

LOWER LIMIT
MINIMUM TYPE OF OF *

GASEOUS RELEASE SAMPLING ANALYSIS ACTIVITY DETECTION
TYPE FREQUENCY FREQUENCY ANALYSIS (LLD) pCi/cc

A. G s Decay Tank Grab Sample Prior to Prior to Each Ncble Gases
Each Release Release

Pricipal Gamma 1 E-4 )
Emitters (d) ;

i

8. Containment Vent Prior to Each Release Prior to Each Noble Gases 1E-4
and Purge (a) Release

Principal Gamma
Emitters (d)

Tritium 1 E-6

C. Continuous Grab (b) Monthly Noble Gases 1 F-4 <

Releases |

PrincipalGamma |

Vent Stack for both Emitters (d)
(2) units

Tritium 1 E-6
| I

Continuous (b) Weekly 1-121 1 E-12

(Charcoal Sample)

1-133 1E-10

(Charcoal Sample)

Continuous (b) Weekly (c) Particulate 1E-11

Principal Gamma

Emitters (d)

Composite Quarterly Sr-89 Particulate 1E-11

Sr 90 Particulate 1E-11

Gross Alpha 1E-11

Continuous (f) NA Noble Gases, 1 E-6

Noble Gas Monitor Ga ma

o
V
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TABLE 12.4-1

OTABLE NOTATIONS

RADIOACTIVE GASEOUS EFFLUENT SAMPLING AND ANALYSIS PROGRAM
(Cont'd)

!

a. Should a shutdown, startup or power change greater than 50% occur which could alter the
mixture of radionuclides after sampling, another analysis shall be performed prior to release.

b. The ratio of the sample flow rate to the sampled stream flow rate shall be known for the time
period in Section 12.4.1. ;

c. The particulate filter (s) shall be saved for a quarterly composite analysis for Sr-89 and Sr-90. | I

i

d. The principal gamma emitters for which the LLD specification applies exclusively are the following |

radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 for gaseous emissions, and
Mn-54, Fe-59, Co 40, Zn-65, Co-58, Mo-99, Cs 134, Cs-137, Co-141, and Ce-144 for particulate i

emissions. Other peaks which are measurable and identifiable by gamma-ray spectrometry, |
together with the above nuclides, shall also be identified and reported when an actual analysis is i

performed on a sample. Nuclides which are below the LLD for the analyses shall not be reported |
'

as being at the LLD level for that nuclide.

e. The LLD is defined in Notation a of Table 12.3-2.

f. Refer to Table 12.2-3 for required actions when the noble gas monitor is not in service.

O
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12.4.2 Dose - Noble Gases*

Ooerabihtv Raouirements

12.4.2.A The air dose due to noble gases released in gaseous effluents from the site to areas at or
} beyond the SITE BOUNDARY (see Zion Station ODCM Annex, Appendix F Figure F-1)
1 shall be limited to the following:

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

i

2. During any calendar year Less than or equal to 10 mrad for gamma radiation
and less than or equal to 20 mrad for beta radiation.

Apphcabdity At all times

| Action

1. With the calculated air dose from gaseous effluents exceeding the above>

"

limits, define the corrective action (s) to be taken to ensure that future
releases are in compliance with Section 12.4.2.A.

,

2. With the calculated air dose from radioactive noble gases in gaseous,

effluents exceeding twice the limits of Section 12.4.2.A:,

a. Limit subsequent releases such that the dose or dose
O commitment to a MEMBER OF THE PUBLIC from all uraniumi d fuel cycle sources is limited to less than or equal to 25 mrem to

: the total body or any organ (except the thyroid, which is limited to
; less than or equal to 75 mrem) over 12 consecutive months.
1

b. Prepare an analysis which demonstrates that radiation
i exposures to all MEMBERS OF THE PUBLIC from all uranium
i fuel cycle sources (including all efMuents pathways and direct

radiation) are less than the 40 CFR Part 190 Standard.
'

[ Surv "'9ce Rmanirsirents
i

12.4.2.B Cumulative dose contnbutions for the current calendar quarter and current calendar year
'

for noble gases shall be determined in accordance with the methodologies and
'

parameters of the ODCM at least once every 31 days.

!

:

,

i

O
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12.4.2.C This Section implements the requirements of Sections ll.B. Ill.A and IV.A of Appendix 1,
10CFR Part 50. The Operability Requirements implement the guides set forth in Section
11.B of Appendix 1. The ACTION statements provide the required operating flexibility and
at the same time implement the guides set forth in Section IV.A of Appendix I to assure
that the releases of radioactive material in gaseous effluents will be kept "As Low As is
Reasonably Achievable". The Surveillance Requirements implement the requirements in
Section Ill.A of Appendix 1 that conformance with the guides of Appendix I is to be shown
by calculation procedures based on models and data such that the actual exposure of an
individual through the appropriate pathways is unlikely to be substantially underestimated.

O
!

O
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; 12.4.3 Dose - I-131,1 133, Tntium, and Radioactive Matenal in Particulate Form |,

1 Ooer=MW R=anirements

! 12.4.3. A The dose to a MEMBER OF THE PUBLIC from l 131,1-133, tritium, and all radionuclides 1

in particulate form with half-lives greater than 8 day in gaseous effluents releaseo from
the site to areas at or beyond the SITE BOUNDARY (see Zion Station ODCM Annex,
Appendix F, Figure F-1) shall be limited to the following:

1. During any calendar quarter Less than or equal to 7.5 mrem to any organ, and

1
2. During any calendar year. Less than or equal to 15 mrom to any organ.

] Apohcability At all times.
,

Action
,

i
j With the calculated dose from the release of lodine-131, lodine-133, tritium and

all radionuclides in particulate form with half-lives greater than 8 days in gaseous'

. emuents exceeding twice the limits of Seebon 12.4.3.A- i
!

1. Limit subsequent releases such that the dose or dose commitmera to a

: MEMBER OF THE PUBLIC from all uranium fuel cycle sources to less |
! than or equal to 25 mrom to the total body or organ (except the thyroid )
j which is limited to less than or equal to 75 mrom) over 12 consecutive
4 months.

: 2. Prepare an analysis which demoristrates that radiation exposures to all
! MEMBERS OF THE PUBLIC from all uranium fuel cycle sources
3

(including all emuent pathways and direct radiation) are less than the

.

40CFR Part 190 Standard. Otherwise, request a variance from the
! Commission to permit release which exceeds the 40CFR Part 190

| Standard. The radiation exposure analysis shall use the methods
| prescribed in the ODCM.

| Surv-m-nca Ranuriements
i

12.4.3.B Cumulative dose contribution for the current calendar quarter and current calendar year
for 1-131,1-133, tritium, and all radionuclides in particulate form with half-lives greater than,

8 days shall be determined in accordance with the methodologies and parameters in the4

ODCM at least once per 31 days.,

!

!

!
1

! |

|

,

4
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Bases

12.4.3.C This Section implements the requirements of Sections ll.C, Ill.A and IV.A of Appendix 1,
10CFR Part 50. The Operability Requirements are the guides set forth in Section ll.C of
Appendix 1. The ACTION statements provide the required operating flexibility and at the
sarne time, implement the guides set forth in Section IV.A of Appendix 1 to assure that the
releases of radioactive materials in gaseous effluents will be kept "As Low As is
Reasonably Achievable". The ODCM calculation methods specified in the Surveillance
Requirements implement the requirements in Section Ill.A of Appendix 1 that conformance
with the guides of Appendix I is to be shown by calculational procedures based on models
and data such that the actual exposure of an individual through appropriate pathways is
unlikely to be substantially underestimated. The release rate specifications for
radioiodines, radioactive material in particulate form and radioiodines other than noble
gases are dependent on the existing radionuclide pathways to man,at or beyond the SITE
BOUNDARY. The pathways which are examined in the development of these
calculations are: 1)individualinhalation of airbome radionuclides, 2) disposition of
radionuclides onto green leafy vegetation with subsequent consumption by man, 3)
deposition onto grassy areas where milk animals and meat producing animals graze with
consumption of the milk and meat by man.

O
,

,

|

O
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12.4.4 Gaseous Radwaste Treatment System

Ooerability Reauirements

;

; 12.4.4.A The VENTILATION EXHAUST TREATMENT SYSTEM and the WASTE GAS HOLDUP
- SYSTEM shall be OPERABLE * and appropriate portions of these systems shall be used

to reduce releases of radioactivity when the projected doses in 31 days due to gaseousi

effluent releases, from each unit, to areas at or beyond the SITE BOUNDARY (see Zion

| Station ODCM Annex, Appendix F, Figure F-1) would exceed:
!

1. 0.2 mrad to air from gamma radiation, or
i 2. 0.4 mrad to air from beta radiation, or

3. 0.3 mrem to any organ.

* The installed VENTILATION EXHAUST TREATMENT SYSTEM and the WASTE GAS
HOLDUP SYSTEM shall be considered OPERABLE by meetings Secton 12.4.1,

i 12.4.2 and/or 12.4.3, as applicable
,

k Apphcabilrty At all times.
!

l Acton With the Gaseous Radwaste Treatment System inoperable for more than 30 days
i or with radioactive gaseous waste being discharged without treatment and in
| excess of the above lirritt., retum the system to OPERABLE status and place the

] appropriate portions of the system in use.

i Survamance Reauirements

12.4.4.8 Doses due to gaseous releases imm each unit to areas at or beyond the SITE
i BOUNDARY shall be projected at least once per 31 days in accordance with
1 the methodologies and parameters in the ODCM when the Gaseous Radwaste

Treatment Systems are not being fully utilized.:

Aname

12.4.4.C The OPERABILITY of the WASTE GAS HOLDUP SYSTEM and the VENTILATION
EXHAUST TREATMENT SYSTEM ensures that the system will be available for use

i whenever gaseous affluents require treatment prior to release to the environment.
!

: The requirernent that the appropriate portions of this system be used when specified
provides reasonable assurance that the releases of radioactive materials in gaseous
effluents will be kept 'as low as is reasonably achievable". This secbon implements
the requirement of 10CFR50.36a, General Design Criterion 60 of Appendix A to 10CFR50
and the design objective given in Section ll.D of Appendix | to 10CFR50. The specified
limits goveming the use of appropriate portions of the Gaseous Radwaste Treatment>

; System were specifled as a 2% fracton of the dose design objectives set forth in Section
; 11.8 and ll.C of Appendix 1,10CFR50, for gaseous effluents.

;

i

O
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12.5 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

12.5.1 Monitoring Program

Ooerability Reauirements

12.5.1.A The Radiological Environmental Monitonng Program shall be conducted as specified in
Table 12.5-1.

Anolicability: At all times.
,

Acdon

1. With the Radiological Environmental Monitoring Program not being conducted as
specified in Table 12.5-1, prepare and submit to the Commission, in the Annual
Radiological Environmental Operating Report, a description of the reasons for not
conducting a program as required and the plans for preventing a recurrence.

Deviations are permitted from the required sampling schedule if specimens are
unobtainable due to hazardous conditions, seasonal unavailibility, malfunction of
sampling equipment, if a person who participates in the program poes out of
business or no longer can provide sample, or contractor omission which is
corrected as soon as discovered. If the equipment malfunctions, corrective
actions shall be completed as soon as practical. If a person / business supplying
samples goes out of business, a replacement supplier shall be found as soon as
possible. All deviations from the sampling schedule shall be described in the
Annual Radiological Environmental Operating Report.

2. With the level of radioactivity as a result of plant effluents in an environmental
sampling medium at a specified location exceeding the reporting levels of Table
12.5-2 when averaged over any calendar quarter, prepare and submit to the
Commission within 30 days a Special Report which identifies the cause(s) for
exceeding the limit (s) and defines the corrective actions to be taken to reduce
radioactive effluents so that the potential annual dose * to a MEMBER OF THE
PUBLIC is less than the calendar year limits of Section 12.3.2,12.4.2, or 12.4.3.
When more than one of the radionuclides in Table 12.5.2 are detected in the
sampling medium, this report shall be submitted if'.

Concentration (1) + concentration (2) + .. 2 1.0
reporting level (1) reporting level (2)

When radionuclides other than those in Table 12.5-2 are detected and are the
result of plant effluents, this report shall be submitted if the potential annual dose
to a MEMBER OF THE PUBLIC from all readionuclides is equal to or greater than
the calendar year limits of Section 12.3.2,12.4.2, or 12.4.3. This report is not
required if the measured level of radioactivity was not the result of plant effluents;
however, in such a event, the condition shall be reported and described in the
Annual Radiological Environmental Operating Report.

*The methodology and pararneters used to estimate the potential dose to a MEMBER OF THE PUBLIC
shall be indicated in the report.
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3; if the sample type or sampling location (s) required by Table 12.5-1 become(s)
permanently unavailable, identify suitable altamative sampling media for the
pathway of interest and/or specific locations for obtaining replacement samples
and add them to the Radiological Environmental Monitoring Program as soon as
practicable. The specific locations from which samples were unavailable may
then be deleted from the program.

,

| Prepare and submit to a controlled version of the ODCM within 180 days
j including a revised figure (s) and table reflecting the new location (s) with
| supporting information identifying the cause of the unavailability of samples and
j justifying the selection of new location (s) for obtaining samples.
i

} Surv-mmen Raauirements
i

12.5.1.B.1 The Radiological Environmental Monitoring samples shall be collected from the locations
j specified in the ODCM and analyzed pursuant to Table 12.5-1 and the detecbon |

; capabilities required by Table 12.5-3. |

1
.

; ]
n.-.

j 12.5.1.C The Radiological Environmental Monitoring Program required by this secbon provides
representative measurements of radiation and of radioachve materials in those exposure
pathways and for those radionuclides that lead to the highest potential radiation

; exposures of MEMBERS OF THE PUBLIC resulting from the stabon operabon This
; monitoring program implements Seebon IV.B.2 of Appendix 1 to 10CFR50 and thereby
; supplements the radiological effluent monitoring program by verifying that the measurable
! concentrations of radioachve materials and levels of radiation are not higher than

expected on the basis of the effluent measurements and modeling of the environmental!

i exposure pathways. Guidance for this monitoring program is provided by the Radiological
: Assessment Branch Technical Position on Environmental Monitoring. The initially
| specif4d monitoring program wil: be effective for at least 3 years of commercial operation.
j Following this period, program changes may be initated based on opersbonal experience.

; The required detecbon capabilities for environmental sample analyses are tabulated in |
: terms of the lower limits of detecbon (LLD). The LLDs required by Table 12.5-3 are
i considered optimum for routine environmental measurements in industrial laboratories. It

should be recognized that the LLD is defined as a before the fact limit representing the
; capability of a measurement system and not as an after the fact limit for a particular
j measurement.
i
*

Detailed discussion of the LLD, and other detecton limits, can be found in HASL
i Procedures Manual, HASL-300 (revised annually), Currie, LA., " Limits for Qualitative

Detection and Quantitative Determmation-Applicabon to Radiochemetry," AnaLChem.A0.
586-93 (1968), and Gartwell, J.K., 'Detecbon Limits for Radioonalytical Counting,

Techniques," Atlantic Richfleid Hanford Company Report ARH-SA-215 (June 1975).4

;

!
! |

|
'

I |

i
i

!
'
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,

Interoretations

12.5.1 D Table 12.5-1 requires "one sample of each community drinking water supply downstream
of the plant within 10 kilometers." Drinking water supply is defined as water taken from
river, takes, or reservoirs (not well water) which is used for drinking. Since Lake Michigan
has no designated downstream or upstream direction, two drinking water locations (one
north /one south) within 10 kilometers shall be sampled as drinking water indicator
locations, and two other locations (one north /one south) beyond 10 kilometers shall be
sampled as control locations.

O
;

V

|

l
I

O'
g \ka\odem\ annex \non\12r17. doc

12-38

i

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



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

**ZION R ..

September 1996 .

.

TABLE 12.5-1

RADOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE SAMPLES SAMPLING AND COLLECTION TYPE AND FREQUENCY OF
ANDIOR SAMPLE AND SAMPLE LOCATIONS * FREQUENCY ANALYSIS

1. Arbome Samples from a total of eight locahons Continuous sampler operatum Radosodme Carustar
Radmiodme and with parbcular sample collecbon 1-131 analysis on near field
Parem a. Indicator- Near Field weeldy (or more frequently if and control samples

requred due to dustloadmg), and
Four samples from locahons withm 4 km (2.5 radioactive canister collechon Parbculate Sampler
mi)in deerent sectors beweeldy Gross beta analysis followng weeldy

filter change *and gamma esotopc,

b. Indicator- Far Field analysis"' quarterly on composde
'

tiliers by *locaton on near field'

Three ar**8wwullocahons within 4 to 10 km samples '

(2.5 to 6.2 mi) in deerent sectors '

c. Control .

One sample from a control locahon withm 10 i

to 30 km (6.2 to 18.6 mi).
,

i

!
t

i
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TABLE 12.5-1 (Condnued)
RADIOLOGICAL ENVIRONRE.NTAL MONITORING PROGRAM

EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE SAMPLES SAMPLING AND COLLECTION TYPE AND FREQUENCY OF

ANDIOR SAMPLE AND SAMPLE LOCATIONSm FREQUENCY ANALYSIS

2. Danct Radselen" Forty roubne W stations eitherwith a W Gamma dose on each TLD quarterty.

thermolummescent dosameter (TLD) or with
one instrument for measunng dose rate
contmuously, placed as follows

a. Indicator-Inner Ring (100 Senes TLD)
One in each meteorological sector, in the
general area of the SITE BOUNDARY
0.1 to 1.5 mi);

b. Indicator- Outer Ring (200 Senes TLD)
One in each meteorological sector, within 4.8
to 10 km (3.0 to 6.2 mi); and

c. Other

One at each Airborne location given in part
1.a. and 1.b.

! The balance of the TL Ds to be placed at

| special interest locahons beyond the
| Restncied Area where either a MEMBER OF
1 THE PUBLIC or COiin Or.;;ealth Edison
I employees have routme acces !

'

| (300 Series TLD)

d. Control :

1
'

One at each Airbome control locahon given in
part 1.c. i

;
;
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TABLE 12.5-1 (Continued)

RADIOLOGICAL ENVIRONSENTAL MONITORING PROGRAM

EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE SAMPLES SAMPLING AND COLLECTION TYPE AND FREQUENCY OF
ANDIOR SAMPLE AND SAMPLE LOCATIONS * FREQUENCY ANALYSIS

3. Waterbome

a. Dnnking" a. Indicator Weekly grab samples Gross beta and gamma isotopic
analyses''' on month!y composite;

One Sample from each community drinkin9 tntium analysis on quarterty
water supply that could be affected by the composite.
stabon discharge within 10 km (6.2 mi)
downstream of discharge

b. Control a. Control Weekly grab samples Gross beta and gamma isotopic
Sample" analyses'*) on monthly composite;

One sample upstream of discharge tntium analysis on quarterly
composite.

c. Sediment a. Indicator Semiannually. Gamma isotopic analysis ')i

semiannually.

At least one sample within 10 km (6.2 mi) of
discharge

a. Inletd. Coohng Water Samples Weekly grab samples Gross beta analysis weekly; tribum
b. Discharge analysis on quarterty composite.

g Wawdctn\ annex \ zen \12rt-7.d" 12-41
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TABLE 12.5-1 (Continued)
RADIOLOGICAL ENVIRONRAENTAL 800NITORING PROGRAM

EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE SAMPLES SAMPLING AND COLLECTION TYPE AND FREQUENCY OF

ANDIO7 SAMPLE AND SAMPLE LOCATIONS * FREQUENCY ANALYSIS

4. Ingeshon a. Indicator Bnveeldy" when arwnals are on Gamma isotopid* and 1-131* analysis

pasture (May through October), bnveekly* when animals are on pasture

a. MiBt Samples from mdlung arnmais from a maximum of monthly at other times (November (May through October), monthly at otherm
three locahons within 10 km (62 m) dstance. through April). hmes (November through Apn1).

b. Control

One sample from mdking ansnels at a control
locahon within 15 to 30 km (9.3 to 18.6 m).

b. Fish a.Indcator Two times annuaBy Gamma isotopic arWysis* on e&ble
portons.

Reoresentatrve samples of wieaasy and
retreabonaBy important p in dsctwge area.

b. Co: trol

Representative samples of commeraally and
reaeahonaey important speces not influenced by
plant escharge

c. Food Products a. In&cator Annually Gamma isotopic" anatysis on each
sample

Two representatve samples from the pnnopel food
pathways grown in each of two maior quadrants
(over land) within 10 km (8.2 m):

At least one root vegetable sample"#

At least one broad leaf -W (or vegetshon)"*

b. Control

Two representatrve samples smiar to indicator
samples grown withu' 15 to 30 km
(g.3 to 18.6 m).

_
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TABLE 12.5-1 (Continued)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

TABLE NOTATIONS

(1) Specific parameters of distance and direchon from the centerline of the midpoint of the two units and additional description where pertinent, shall be
provided for each and every sample location in Table 1.1-1 of the GDCM Station Annexes. Refer to NUREG-0133," Preparation of Radological
Effluent Technical Specifications for Nuclear Power Plants," October 1978, and to Radiological Assessment Branch Technical Position, Revision 1,
November 1979.

(2) Far field samples are analyzed when the respective near field sample results are inconsistent with previous measurements and radcactrvity is
confirmed as having its origin in arbome effluents from the station, or at the discretion of the Radiation Protection Director.

(3) Airbome parbculate sample filters shall be analyzed for gross beta radioactivity 24 hours or more after sampling to allow for radon and thoron
daughter decay if gross beta activity in air parbculate samples is greater than 10 times the yearly mean of control samples, gamma isotopic
analysis shall be performed on the individual samples

(4) Gamma isotopic analysis means the idenbficabon and quantrfication of gamma emitting radionuclides that may be attnbutable to the effluents from
the stabon

(5) One or more instruments, such as e pressurized ion chamber, for measuring and recording dose rate continuously may be used in place of, or in
addition to, integroting dosameters Film badges shall not be used se doelmeters for measuring direct radiation. The 40 locations is not en ecsolute
number. The number of direct radiation monitoring stations may be reduced according to geographicallimitations; e.g., if a station is adjacent to a
lake (i.e. Zion), some sectors may be over water thereby reducing the number of dosimeters whkh could be placed at the indicated distances. The
frequency of analysis or readout for TLD systems will depend upon the characteristics of the specific system used and should be selected to obtain
opbmum dose information with minimal fading.

(6) Refer to Secton 12.5.1.D for interpretation on the applcability of * downstream" and " upstream" If no community drinking water supply exists
within 6.2 miles of the discharge, surface water sampling shall be performed

(7) If milking animals are not found in the designated indicator locations, or the owners decline to participate in the REMP, all milk sampling may be
discontinued.

(8) Biweeldy refers to every two weeks

(9) 1-131 analysis means the analytical separation and counting procedure are specific for this radonuclide.

(10) One sample shall consist of a volume / weight of sample large enough to fill contractor specified container.

g wamnnexwonu2ri-7 doc 12-43



_

ZION Revision 1.7
Seotenber 1996

TABLE 12.5-2

REPORTING LEVELS FOR RADIOACTMTY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES *

WATER AIRBORNE PARTICULATE FISH MILK FOOD PRODUCTS

ANALYSIS (pCi/I) OR GASES (pCi/m') (pCi/kg, wet) (pCi/I) (pCi/kg, wet)

H-3 20,000m

Mn-54 1,000 30,000

Fe-59 400 10,000

Co-58 1,000 30,000

Co-60 300 10,000

Zn-65 300 20,000

Zr-Nb-95 400

A 0.9 3 1001-131 2

Cs-134 30 10 1,000 60 1,000

Cs-137 50 20 2,000 70 2,000

Ba-La-140 200 300

(1) For dnnlang water samples This is 40 CFR Part 141 value. If no drinkmg water pathway exists, a value of 30,000 pCiti may be used.

(2) If no dnniong water pathway exists, a value of 20 pCill may be used.

* This table contains reportmg levels for analyses beyond the requirements of Table 12.5-1.
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TABLE 12.5-3

DETECTION CAPABILITIES FOR ENVIRONGENTAL SARFLE ANALYSIS"3

LOWER LIMIT OF DETECTION (LLD)"

AIRBORNE FOOD
WATER PARTICULATE FISH MILK PRODUCTS SEDIMENT

ANALYSIS (pCi/I) OR GASES (pCi/m') (pCi/kg, wet) (pCill) (pCilkg, wet) (pCi/kg, dry)

Gross Beta 4 0.01 1000

H-3 200

Mn-54 15 130

Fe-59 30 260

Co-58,60 15 130

Zn-65 30 260

Zr-Nb-95 15

1-131(6) 1/15"' O.07 100 0.5/5") 60

Cs-134 15 0.01 100 15 60 150

Cs-137 18 0.01 100 18 80 180

Ba-La-140 15 15
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TABLE 12.5-3 (Continued)
DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS

TABLE NOTATIONS

(1) This table contains lower limits of detection for analyses beyond the requirments of Table i

12.51. This table does not imply that only these nuclides are to be detected and
reported; other peaks which are measurable and identifiable in the analyses required by
Table 12.5-1 shall be reported in the Annual Radiological Environmental Operating
Report.

(2) Required detection capabilities for thermoluminescent dosimeters used for environmental !
measurements shall be in accordance with the recommendations of Regulatory Guide
4.13.

(3) The Lower Limit of Detection (LLD) is defined, for purposes of these specifications, as the
smallest concentration of radioactive material in a sample that will yield a net count, above
system background, that will be detected with 95% probability with only 5% probability of
falsely concluding that a blank observation represents a "real" signal.

For a particular measurement system, which may include radiochemical separation, the
LLD is defined as follows:

4.66 S. + 3/t.
LLD = -

(E)(V)(2.22)(Y)(exp (-Mt))

4.66 S.
LLD -

(E)(V) (2.22)(Y) (exp (-Mt)) | |

Where: 4.66 S. n 3/t.

LLD = the "a priori" Lower Limit of Detection (picoCurles per unit mass or
volume),

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

4 Total Counts

ts
=

E = the counting emciency(counts per disintegration),

V = the sample size (units of mass or volume),

2.22 = the number of disintegrations per minute per picocurie,

Y = the fractional radiochemical yield, when applicable,

dA = the radioachve decay constant for the particular radionuclide (see ),

t. = counting time of the background or blank (minutes), and I I
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TABLE 12.5-3 (Continued)
*

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS
TABLE NOTATIONS

At = the elapsed time between sample collection, or end of the sample collection period,
and the time of counting (sec).

Typical values of E. V, Y, and at should be used in the calculation.

It should be recognized that the LLD is defined as a before the fact limit representing the
capability of a measurement system and not as an 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 interfering nuclides, or other uncontrollable circumstances
may render these LLDs unachievable. In such cases, the contributing factors shall be
identified and described in the Annual Radiological Environmental Operating Report.

(4) If no drinking water pathway exists, the value of 15 pCi/l may be used.

(5) A value of 0.5 pCl/l shall be used when the animals are on pasture (May through October) ,

'

and a value of 5 pCi/l shall be used at all other times (November through April).

(6) This LLD applies only when the analytical separation and counting procedure are specific i

for this radionuclide.
O
V

OO
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12.5.2 LAND USE CENSUS

Ooerability Reauirements

12.5.2. A A Land Use Census shall be conducted and shall identify within a distance of 10
km (6.2 mi) the location, in each of the following meteorological tectors, A, J, K,
L, M, N, P, Q, and R, of the nearest milk animal, the nearest residence", and an
enumeration of livestock. For dose calculation, a garden will be assumed at the
nearest residence.

1

Acoliemhilitv: At all times.

6CliOE

1. With a Land Use Census identifying location (s) that yields a calculated dose or
dose commitment, via the same exposure pathway 20% greater than at a location
from which samples are currently being obtained in accordance with Section
12.5.1, add the new location (s) within 30 days to the Radiological Environmental
Monitoring Program given in Chapter 11 of the ODCM Station Annexes. The
sampling location (s), excluding the control location, having the lowest calculated
dose or dose commitment (s), via the same exposure pathway, may be deleted
from this monitoring program after October 31 of the year in which this Land Use ;

Census was conducted. Submit in the next Annual Radiological Environmental
'

Operating Report documentation for a change in the ODCM including revised
figure (s) and table (s) for the ODCM reflecting the new location (s) with information
supporting the change in sampling locations.

| |
The nearsst industrial facility shall also b 2 documented if closer than the"

nearest residence.

Surveiffance Recoirements

12.5.2.B The Land Use Census shall be conducted during the growing season, between4

June 1 and October 1, at least once per calander year using that information that
will provide the best results, such as by a door-to-door survey, aerial survey, or ;
by consulting local agriculture authorities. The results of the Land Use Census !

shall be included in the Annual Radiological Environmental Operating Report.

1

Bases

12.5.2.C This specification is provided to ensure that changes in the use of areas at and
beyond the SITE BOUNDARY are identified and that modifications to the
Radiological Environmental Monitoring Program given in the ODCM are made if
required by the results of this census.

This census satisfies the requirements of Section IV.B.3 of Appendix I to 10 CFR |
'

Part 50. An annual garden census will not be required since the licensee will
assume that there is a garden at the nearest residence in each sector for dose
calculations. l

I
I

I
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12.5 3 |NTERLABORATORY COMPARISON PROGRAM
'

Ooerabiktv Reauirements '

12.5.3 A Analyses shall be performed on radioactive materials supphed as part of an
interlaboratory companson program that correspond to samples required by Table 12.5.1.

Acohcabiktv. At all times.

8Ch0.0:

1. 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.

f Surveillance Reauirements

|
12.5.3. B 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.s

?

Hates

] 12. 5.3.C The requirement for participation in an interlaboratory comparison program is provided to
j ensure that independent checks on the precision and accuracy of the measurements of

radioactive materialin environmental samples matrices are performed as part of the
quality assurance program for environmental monitoring in order to demonstrate that the
results are valid for the purposes of Section IV.B.2 of Appendix 1 to 10 CFR Part 50.,

1

|
I

I

I
i

!
i

|

1

1

:

$

i

'

1
1

!

'
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12.6 REPORTING REQUIREMENTS

12.6.1 Annual Radiolooical Environmental Ooeratina Reoort*

Routine Annual Radiological Environmental Operating Report covering the operation of
the Unit (s) during the previous calendar year shall be submitted prior to May 15 of each
year. The Annual Radiological Environmental Operating Report shallinclude summaries.
interpretations, and an analysis of trends of the results of the radiological environmental
surveillance activities for the report period, including, as found appropriate, a comparison
of preoperational studies with operational controls or with previous environmental
surveillance reports, and an assessment of the observed impacts of the plant operation
on the environment.

The Annual Radiological Environmental Operating Report shallinclude the results of all
radiological environmental samples and of all environmental radiation measurements
taken during the period pursuant to the locations specified in the tables and figures in the
Chapter 11 of the ODCM Station Annexes, as well as summarized and tabulated results
of these analyses and measurements in the format of the table in the Radiological
Assessment Branch Technical Position, Revision 1, November 1979. In the event that
some individual results are not available for inclusion with the report, the report shall be
submitted noting and explaining the reasons for the missing results. The missing data
shall be submitted as soon as possible in a supplementary report.

The reports shall also include the following: a summary description of the Radiological
Environmenta! Monitoring Program; legible maps covering all sampling locations keyed to
a table giving distances and directions from the midpoint between the two units; reasons
for not conducting the Radiological Environmental Monitoring Program as required by
Section 12.5.1, and discussion for all c%viations from the sampling schedule of Table { }
11.1-1; a Table of Missed Samples and a Table of Sample Anomalies for all deviations
from the sampling schedule of Table 11.1-1; discussion of environmental sample
measurements that exceed the reporting levels of Table 12.5-2 but are not the result of
plant effluents; discussion of all analyses in which the LLD required by Table 12.5-3 was
not achievable; results of the Land Use Census required by Section 12.5.2; and the
results of licensee participation in an interlaboratory comparison program and the
corrective actions being taken if the specified program is not being performed as required
by Section 12.5.3.

The Annual Radiological Environmental Operating Report shall also include an annual
summary of hourty meteorological data collected over the applicable year. This annual
summary may be either in the form of an hour-by-hour listing on magnetic tape of wind

I speed, wind direcbon, atmospheric stability, and precipitation (if measured), or in the form
i of joint frequency distributions of wind speed, wir'd direction, and atmospheric stability. In

lieu of submission with the Annual Radiological Environmental Operating Report, the
licensee has the option of retaining this summary of required meteorological data on site
in a file that shall be provided to the NRC upon request.

| A single submittal may be made for a multiple unit station*

O|

|
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The Annual Radiological Environmental Operating Report shall also include an assessment of
the radiation doses due to the radioactive liquid and gaseous effluents released from the Unit,

or Station during the previous calendar year. This report shall also include an assessment of>

radiation doses to the most likely exposed MEMBER OF THE PUBLIC from reactor releases'

and other nearby uranium fuel cycle sources, including doses from primary effluent pathways
and direct radiation, for the previous calendar year. The assessment of radiation doses shall
be performed in accordance with the methodology and parameters in the ODCM and in
compliance with 10 CFR 20 and 40 CFR Part 190, " Environmental Radiation Protection
Standards for Nuclear Power Operation."

12.6.2 Annual Rad:oactive Emuant Releana Renort"

Routine Annual Radioactive Effluent Release Reports covering the operation of the unit dunng
the previous calendar year of operation shall be submitted no longer than 12 months since the
previous report pursuant to 10CFR50.36a.

The Annual Radioactive Effluent Release Reports shallinclude a summary of the quantities of
radioactive liquid and gaseous effluents and solid waste released from the unit as outlined in
Regulatory Guide 1.21, " Measuring, Evaluating, and Reporting Radioactivity in Solid Wastes
and Releases of Radioactive Materialin Liquid and Gaseous Effluent from Light-Water-Cooled
Nuclear Power Plants,' Revsion 1, June 1974, with data summarized on a quarterly basis
following the format of Appendix B thereof.

The Annual Radioactive Effluent Release Report shall include a list and description of
unplanned releases of radioachve material in liquid effluents from the site to UNRESTRICTED

\ AREAS and of unplanned releases of radioactive material in gaseous effluents from the site to
areas at or beyond the SITE BOUNDARY during the reporting penod

The Annual Radioactive Effluent Release Report shallinclude any changes made during the
reporting period to the Process Control Program as well as any major changes to Liquid,
Gaseouw or Solid Radwaste Treatment Systems, pursuant to Section 12.6.4.

The Annual Radioachve Efffluent Release Report shall also include the folivwing: an
explanation as to why the inoperablility of liquid or gaseous affluent monitoring
instrumentation was not corrected within the time specified in Sechon 12.2.1 or 12.2.2,
respectively; and description of the events leading to liquid holdup tanks or gas storage
tanks exceeding the limits of Technical Specification 3.11 (ITS 5.5.10) or 3.12 (ITS 5.5.10),
respecbvely.

"A single submittal may be made for a multiple unit station. The submittal should combine those sections
that are commen to all units at the station; however, for units with separate radwaste systems, the
submittal shall specify the releases of radioactive material from each unit.

O
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12.6.3 Offsite Dose Calculation Manual (ODCM)

@
12.6.3.1 Changes to the ODCM:

)

a. Shall be documented and records of reviews performed shall be retained as
required by Specification 6.5.2 (ITS 5.5.1). This documentation shall contain:

1. Sufficient Information to support the change together with the appropriate
analyses or evaluations justifying the change (s); and

2. A determination that the change will maintain the level of radioactive
effluent control required by 10 CFR 20.1302,40 CFR Part 190,10 CFR
50.36a, and Appendix 1 to 10 CFR Part 50 and not adversely impact the
accuracy or reliability of effluent, dose, or setpoint calculations.

3. Documentation of the fact that the change has been reviewed and found
acceptable by the Onsite Review Function.

b. Shall become effective after review and acceptance by the Onsite Review and
Investigative Function and the approval of the Plant Manager on the date
specified by the Onsite Review and Investigative Function.

c. Shall be submitted to the Commission in the form of a complete, legible copy of the entire
ODCM as a part of or concurrent with the Annual Radioactive Effluent Release Report for
the period of the report in which any change to the ODCM was made effective. Each
change shall be identified by markings in the margin of the affected pages, clearly
indicating the area of the page that was changed, and shall indicate the date (e.g.,
month / year) the change was implemented.

,

i
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12.6.4 Maior Chances to Liouid and Gaseous Radwasta Treatment Systems ***'

Licensee-initiated major changes to the Radwaste Treatment Systems (liquid and gaseous):

a. Shall be reported to the Commission in the Annual Radioactive
Effluent Release Report for the period in which the evaluation
was reviewed by the Onsite Review and Investigative Function.
The discussion of each change shall contain:

1) A summary of the evaluation that led to the
determination that the change could be made in
accordance with 10 CFR 50.59;

2) Sufficient detailed information to totally support the
reason for the change without benefit of additional and
supplementalinformabon;

3) A detailed description of the equipment, components,
and processes involved and the interfaces with other
plant systems.

4) An evaluation of the change which shows the predicted ,

'

releases of radioactive materials in liquid and gaseous
effluents that differ from those previously predicted in the
License application and amendments thereto;

5) An evaluation of the change, which shows the expected

O' maximum exposures to a MEMBER OF THE PUBLIC and
to the general population that differ from those previously
estimated in the License application and amendments thereto;

6) A comparison of the predicted releases of radioactive
materials, in liquid and gaseous effluents, to the actual
releases for the period prior to when the changes are to
be made;

7) An estimate of the exposure to plant operating personnel
as a result of the change; and

8) Documentation of the fact that the change was
reviewed and found acceptable by the Onsite Review
and Investigative Function.

b. Shall become effective upon review and acceptance by the Onsite
Review and invastigative Function.

* Licensees may choose to submit the information called for in this standard as part of the annual
FSAR update.
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