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Raciaticn Monitors
Final Vent Stack Effluent Monitors

Monitors 1RIA-PR4Y (Unit 1) and 2RIA-PR49 (Unit 2)
continucusly monitor the final effluent from the
auxiliary building vent stacks., Both vent stack
monitors feature automatic isokinetic sampling and
grab sampling.

In normal operaticn all three noble gas channels
(low, mid-range, high) are on line and active. On a
high alarm from the mid-and/or high range channels
the particulate, iodine, low range noble gas and
mid-range noble gas channels are isolated, and only
the high range noble gas channel remains active.

NG automatic isolation or control functions are
performed by these menitors. On high alarm, the
control room operator will notify the health physics
group and reduce the release rate as appropriate.
Because of the conservatism built into the setpoint
calculations (Section 10.1.3), there is an adeguate
margin between the setpoint and release limit to
accommodate this procedure.

Pertinent information on these monitors 1is provided
in UFSAR Table 11.5-1.

Auxiliary Buillding Vent Effluent Monitors

Monitors 1RT-PR25 (Unit 1), Z2RT-PR25 (Unit 2) and
ORE-0014 {(common) continuously monitor the effluent
from the auxiliary building vernt fans.

No automatic isclation cor control functions are
performed by these monitors. On high alarm, the
control room operator will notify the health physics
group and reduce the release rate as appropriate.
Because of the conservatism built into the setpoint
calculations (Secticn 10.1.3) there is an adeguate
margin between the setpoint and release limit to
accommodate this procedure.

Pertinent information on monitor ORE-0014 is
provided in UFSAR Table 11.5-2.

Containment Purge Effluent Monitors

Monitors 1RT-PRO9 (Unit 1) and ZRT-PRO9 (Unit 2)
continuously monitor the effluent from the Unit 1

10-2
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anrd Unit 2 containments, respectively. On high
alarm, the monitors automatically initiate closure
of the four air-operated butterfly valves
(RV0001/2/3/4 purge valves for each unit).

Pertinent information on these monitors is provided
in UFSAR Tables 11.5-1 and 11.5-2. Monitors
1(2)RIA~-PR40 continuously monitor the Unit 1(2)
atmosphere. On high alarm, the monitors
automatically initiate closure of valves RV0O001-
RVO006 inclusive.

Waste Gas Decay Tank Monitors

Monitorse ORT-PR1CA/B continucusly monitor the noble
gas activity released from the gas decay tanks.

On high alarm, the monitors autcmatically initiate
closure of the valve ORCV-WG014 thus terminating the
release.

Pertinent information on these monitors is provided
in UFSAR Table 11.5-2.

Condenser Alr Ejector Monitors

Monitors 1RE-0015 and 2° .'-0015 continuously monitor
the condenser air eje:t.r gas from Units 1 and 2,
respectively. No control device is initiated by
these channels.

Pertinent informaticon on these monitors is provided
in UFSAR Table 11.5-2.

Service Building Ventilation Monitor

Monitor ORT-PR2Z2 continucusly monitors noble gas
activity in the service building ventilation system.
No control device is initiated by this channel.

Pertinent information on this monitor is provided in
UFSAR Table 11.5-2.

Miscellanecus Ventilation Monitors

Monitor ORT-PR1EBER continuously monitors noble gas
activity in the ventilation exhaust from the
auxiliary eguipment room, computer room,
laboratories, decontamination room and other
miscellaneous areas. No control device is initiated
by this channel.
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Pertinent information on this monitor is provided in
UFSAR Table 11.5-2.

Alarm and Trip Setpoints
Setpoint Calculation

The effluent nokle gas monitor setpoints are
conservatively based on the assumption that a
release is occurring simultaneocusly for all seven
gaseous release points at the maximum expected flow
rate for each pathway. Furthermore, the setpoints
are chosen such that an occurrence of simultaneous
high alarms on all seven pathways would correspond

to a station release rate of one half of the RETS l
limic.
Pyy £ 0.5 X Q.. X 1/F" x KF x C* (10-1)
Py, = Setpoint for monitor, M, on release
path, P [cpm]

0.5 = Factor to reduce release rate by 50%.

Q.. = Total Allowed Release Rate, Vent

Release [uCi/sec]
F' =  Flow rate through Release Path, P. [ce/sec)
K* = Factor to apportion a fraction of the total release

rate, Q.,, to release path, P.

"= Conversion Factor for moniter, M [epm per
pl/foed

Release Limits

Alarm and trip setpeoints of gaseous effluent

monitors are established to ensure that the release

rate limits of the RETS Section 12.4 are not |
exceeded. The release limits are found by solving
Eguations 10-2 and 10-3 for the total allowed

release rate of vent releases, Q...

(1.11}§g‘}:¢$?Y=>« S00* mrem/yr (10-2) I
Q”,E:{(X]:iITiXJO),exp(‘l,R/BGOUu,i (10~3)
+1.11 ¥,1) < 3000"mrem/yr
U Technical Specificetion IT4) approval (submittal dated MNov., 10,1683},
thie Yeiue may be used, Fridcy to TS approavel . sectiom 6.2 of T5'e speclity

the valid linmite




10.x.3.3

R e N N B R R R R R R R N N R R —

ZION Revision 1.0
January 1994

The summations are over noble gas radionuclides i.
f, Fractional Radionuclide Composition

The release rate of noble gas radicnuclide i
divided by the total release rate of all nckle
gas radionuclides.

Q.. Total Allowed Release Rate, [aCi/sec]
Vent Release

The total allowed release rate of all noble gas
radionuclides released as vent releases.

The remaining parameters in Equation 10-2 have the
same definitions as in Eguation A-8 c¢f Appendix A.
The remaining parameters in Equation 10-3 have the
same definition as in Equation A-9 of Appendix A.

Egquation 10-2 is based on Eguation A-8 of Appendix A
and the RETS restriction on whcle body dose rate
(500" mrem/yr) due to noble gases released in gaseous
effluents (see Section A.1.3.1 of Appendix A).
Equation 10-3 is based on Eguation A-9 of Appendix A
and the RETS restriction on skin dose rate (3020
mrem/yr) due to noble gases released in gaseous
effluents (see Section A.1.3.2 of Appendix A).

Equations 10-2 and 10-3 can each be solved for a
value of Q... The monitor alarm and trip setpoints
will be established based on the egquation which
yields the smaller release limit, Q... The exact
settings are selected to ensure that RETS limits are
not exceeded.

Calibration methods and surveillance frequency for
the monitors will be conducted as specified in the
RETS.

Release Mixture

In the determination of alarm and trip setpoints,
the radicactivity mixture in exhaust air is assumed
to have the radionuclide composition of Table 10-1.
This mixture was conservatively chosen based on
station isotopic release data averaged over a period
of 7 years (1977 through June 1984).

Conversion Factors
The response curves used to determine the monitor

count rates are chosen in order to best match the
reference ncoble gas mix.

10-5
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Allocation of Fifluents from Commen Release Points

Radicactive gaseous effluents released from the auxiliary
building miscellanecus ventilation system and the gas
decay tanks are comprised of contributions from both
units. Under normal operating conditions, it is
difficult to apportion the radicactivity between the
units. Conseguently, allocation normally is made evenly
between units.

Dose Projections for Batch Releases

The 10CFR20 dose limits have been converted into a station
administrative release rate limit using the methodology in
the ODCM. Compliance is verified prior to release by
determining that the release rate of the batch release is
within the above limits. Compliance is also verified through
conservative radiation monitor setpoints which have been set
in accordance with the methodology of the ODCM and RETS dose
limits. Per procecure, representative samples are obtained
and analyzed, and the deses are calculated on a monthly basis
to verify compliance with 10CFRSO0.

LIQUID RELEASES
System Description

A simplified liguid waste processing diagram is provided in
Figure 10-2. A simplified liquid effluent flow diagram is
previded in Figure 10-3,

The liquid radwaste treatment system is designed and
installed to reduce radicactive liquid effluents by
collecting the liguids, providing for retention or holdup,
and providing for treatment by demineralizer for the purpose
of reducing the total radiocactivity prior to release to the
environment. The system is described in Section 11.1.3 of
the Zion FSAR.

Lake Discharge Tanks

There are two lake discharge tanks (0A and 0B, 20,000-gallon
capacity each) which receive ligquid waste before discharge to
Lake Michigan.

Turbine Puilding Fire Sump

The turbine building floor and eguipment drain tanks receive
turbine building waste which is released to the fire sump for
processing by the waste water treatment facility and ultimate
discharge inte Lake Michigan. The discharge constitutes a
low level radicactive release.

10=~7
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Radiation Monitors
Lake Discharge Tank Monitors

Monitors ORT-PR04 and ORT-PR0O5 are used to monitor
all releases from the lake discharge tanks. On high
alarm, the monitor automatically initiates closure
of a valve to prevent further releases. The valve
is located over 250 feet downstream of the monitor
to allow closure prior to exceeding release limits.
The monitor setpoints are found by solving Eguation
10-5 for release setpoint P.

Pertinent information on these monitors is provided
in UFSAR Table 11.5-3.

Turbine Building Fire Sump Monitor

Monitor ORT-FR2S5 continucusly monitors the discharge
line from the fire sump pumps to the waste water
treatment facility. ©On high alarm, the monitor
antomatically trips all of the fire sump pumps,
thereby containing the liguid in the turbkine
building. The monitor setpoints are found by
solving Eguation 10-5 for release setpoint P.

Pertinent information on the monitor is provided in
UFSAR Table 11.5-3.

Alarm and Trip Setpoints
Setpoint Calculation

Alarm and trip setpoints of liguid effluent monitors
at the principal release poiniLs are established to
ensure that the limits of the RETS are not exceeded
in the unrestricted area. The monitor setpoints are
focund by scolving Eguation 10-5 for a conservative
mixture of radionuclides found in liquid effluents.

P £ K x C"x (10"*DWC,) (F*/F*) (10-5)
¥ Release Setpoint [1Cd /ml)
The alarm setpoint for radicactivity to be
released in liguid effluents.
DWC Derived Water Concentration [uCi/mL]
of radionuclide i
The concentration of radionuclide i given in
Table 2 of Appendix B to §§ 20.1001 - 20.2401.

Upon Technical Specification (T8) approval (submittal
dated Nov., 10,19%3), the "10" may be used. Prior te TS
approval, TS section 6.2 specifies the valid limits.

i0-8
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DWC, Derived Water Concentration [pCi/mlL)
of radionuclide i

The concentration of radionuclide i given in
Table 2 of Appendix B tc §§ 20.1001 -~
20.2401.

10 Multiplier

Turbine Building Fire Sump Discharge Flow Rate

This release path is a continuous discharge.
Conseguently, the release rate F* in Eguation 10-6 is
set egual to maximum design capacity for the pumps
on the effluent of the waste water treatment
facility.

Release Limits

Release limits are determined from RETS.

Release Mixture

The release mixture used for setpoint determinatioa
is the worst case radionuciide mix chosen on the
basis of station isctopic analysis data.

Conversion Factors

The conversion factor for ORT-PR25 (fire sump
monitor) is based on detector response curves for I-
131. The conversion factors for monitor ORT-PR0O4
and ORT-PROS are based on detector response curves
for Cs-137%7.

Liguid Dilution Flow Rates

Dilution flow rates are computed based on the number
of operating pumps in the flow path.

¥ = Y Fixn, (10-7)
P = Dilution Flow Rate [gpm]
F = Dilution Flow Rate from pump i [gpm]
N, = Number of pumps of type i operating

Pertinent flow data for the pumps is provided in
Table 10-3.

10-10







Assumed Composition of the Zion Station
Noble Gas Effluent
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0A Exh. Fan
OB Exh. Fan
0C Exh. Fan

0D Exh. Fan
0E Exh. Fan
OF Exh. Fan

#1 _Purge Exh.

1A Purge Fan
1B Purge Fan

H; Purge Fan 1A
H, Purge Fan 1B
Mini Purge

: 2o Puxge Exh.

2A Purge Fan

2B Purge Fan

H, Purge Fan 2A
H, Purge Fan 2B
Hot Lab Exh. QA
Hot Lab Exh. OB
Mini Purge

u]rr' E‘xn

Comp & Misc. Exh.
oA

Comp & Misc. Exh OB
Sexr, Bldg.

Decon. Rm. Exh.
Welding Rm. Exh.
Sandblast Rm. Exh.

Cave Exh.

ZION

TABLE 10-2

HVAC EXHAUST FAN CAPACITIES

CC/BEC
3.16 x 10"
3.16 x 10’
3.16 x 107
3.16 x 107
3.16 x 10°
3.16 x 107
1.46 x 10’
1.46 x 10’
190 % 10°
1.75 % 10°
1.88 x-10°
1.65 x 10’
1.72 x 10
1.82 x 10°
1.75 x 10°
1.850 % 10°
1.18 % 10°
1.42 x 10°
2.81 x 10°
2,81 x 10
1.93 = 10f
1.09 x 10°
.44 x 10°
6.14 x 10°

10+-13

%
6.70 x 10*
6.70 x 10*
6.70 x 10*
6.70 x 10*
6,70 x 10
6.70 x 104
3.10 x 10*
3.10 x 10*
3.60 x 10°
3.40 x 10°
3.09 x 10°
3.50 x 10¢
3.65 x 10*
3.85 x 10°
3,71 x 10°
3.18 x 10°
2.51 x 10?
3,01 x 10’
5.95 x 10°
5.95 x 10°
4.04 x 107
2.30 x 10°
2.00 x 10°
1.30 x 190°
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4,020,000
4,020,000
4,020,000

4,020,000
4,020,000
4,020,000

1,860,000
1,860,000
21,600
22,200
185,600

2,17 400
2,18y ,800
23,100
22,260
191,000
150,800
181,000

357,000

357,000

242,580
138,000
120, 000
78,000
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TABLE 10-3

LIQUID DILUTION FLOW PUMP CAPACITIES

PUMP NUMBER OF PUMPS ILUT

RU G

CIRCULATING WATER 1 250,000 gpm
CIRCULATING WATER 2 530,000 gpm
CIRCULATING WATER 3 640,000 gpm
SERVICE WATER 1 13,500 gpm
SERVICE WATER 2 27,000 gpm
SERVICE WATER 3 40,500 gpm

10-14
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CHAPTER 11
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

The parameters of the

the environs around Zion Station are given in Table 11-1.

Figure 11-1 shows the 18 fixed air sampling sices, water sample

locatiors, and milk sample locations. Figure 11-2 shows the inner ring

TLD locations (those approximately 2 miles from the station). Figure

11-3 shows the outer ring TLD locations (those approximately 5 miles

distant and additional watexr sanple locations. The TLDs are code

numbered as follows:

XYY-N
X = 3 means inner ring,
X = 2 means cuter ring, and
YY-N is an identification code.

concentrations in environmental

samples are given in Table 11-2 The lower limits of de.ecticn for
this program are given in Table 3
13-1
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Exposure Pathway
< 3

in4 \: ;m",
1.adzboxne

dicsiodine

Particilat

< B

Z2-04
Z-05

Z2I0n

Table 11-1
Radiclogical Environmental Monitoring Program

Sampling or Monitoring

i 0 'ﬁ: Is\ns”

Onsite No. 1 South side,
.3 mi § (0.5 km J)
Onsite No. Z West zide,
N.2 mi W (0.3 km N)
Onsite No. 3 North side,
0.2 mi NNW (0.3 km R)

Faz Ei el :z

Zion (W), 5.0 mi W (8.0 km N)
Zion (SW), 3.5 mi WSW (5.6 km M)
Zion (WNW), 2.5 mi WNW (4.0 km P}
Winthrop Harbor Marina Drive

2.5 mi NNW (4.0 km R)

Fenosha Road (Coleman),

J.6Emi W (5.8 km M)

Waukegan, 4.5 mi SSW (7.2 km K)

Sampling or

Collection Freguency

Continuous sampler operation
with particulate filter col-
lection weekly and radio-
iodine canister collection
biweekly

Continuocus sampler operation
with particulate filter col-
lection weekly and radio-
iodine canister collection
biweekly”

North Chicago, 8.0 mi SsW (12.2 km ¥)

VENTE. TSEUS G N ST Y Rl T fi gty

- S N A P
) 1
v
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Type and Frequency
.-: En.ll..wl's
Gross beta analysis

following filter
change®

Badjgigding Qiﬂiﬁ:ﬁz‘

‘I—131 analysis bi-
weekly”

Test and maintenance
weekly

2 [

Gross beta and gamma
isotopic analyeis when
analyses are made®

Badiaigﬂing rﬂnistgxn

1-131 when analyses
are made®
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Table 11-1
Radioclogical Environmental Monitoring Program - Cont.

Sampling or M Type and Frequency
& tree d e

'H'\-;!'|—'~V«:_ [ scrf 3¢ Y e er ’ ) 2

- b 7 “ oy 4 «

Test and maintenance l

weekly

Gamma dose quartei ly

GCamma dose quarterly

2~104~1 0.1 mi ENE

| B e

104-2 0.1 mi ENE

- 105-1 0.1 mi E !

Z=10%-2 0.1 mi E (O E)
5=-107<1 .1 mi SE (0.2 3)
Z-107-2 0.1 mi SE (0.2 km &
Z2-110-1 0.2 mi 55W km K)
z-110-2 0.2 mi SSW km ¥
2<111-1 0.3 mi SW km L
Z2-111-2 0.3 mi SW (0.5 kin L)
Zz-112-1 0.7 mi WSW (1.1 km M)
Z2-112-2 0.7 mi WsWw (1.1 km M)
Z2-113-1 0.6 mi W {1.0 km N)
Z-113-2 0.6 mi W (1.0 m N)
Z2-114-1 0.6 mi WNW (1.0 km P)
Z-114-2 0.6 mi WHW 1.0 km P)
Z-115+1 0.4 mi NW (0.6 km D
Z-115=2 0.3 mi NW (0.5 km O}
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Table 11-1 ' |
Radiclogical Environmental Monitoring Program - Cont. i
Exposure Pathway Sampling or Monitoring Sampling o Type and Frequency 1
anoi ra; ";amnlg .00 i R e ctic X L 4 "] - el e .
i roc - e. Quter Ring? Quarterly Gamma dose guarterly i
{Cont "d) :
Zz2-209-1 4.6 mi S (7.4 km J) |
7-209-2 4.5 mi & (7.4 km J) |
2-210-1 4.7 mi 58W (7.6 km K) |

Z2-210+2 4.7 mi S58W 7.6 km K)
Z-211-1 4.6 mi SW {7.4 km L) ‘
2-211-2 4.6 mi 5W (7.4 km L) ‘
Z-212-1 4.5 mi Wsw (7.2 km M) A
Z-212-2 4.5 mi WSW (7.2 km M) |
Z-213-1 4.6 mi ¥ (7.4 km N} |

2-213-2 4.6 mi ¥ (7.4 km N)
Z-214-1 4.4 mi WNW (7.1 km P) |
Z2=214-2 4.4 mi WNW (7.1 km P} |
Z2-215-1 4.0 mi NwW {6.4 ¥m Q) .
4-215-2 4.0 mi NW (6.4 km Q) j
Z2-216<1 3.0 mi NNW (4.8 km R) :
Z2-216-2 3.0 mi NNW (4.8 km R) 1

Wt s
a. Public Rater® Z-14 FKenosha Water Works, Weekly ceollection composited Gamma isotopic
i0.9 mi N {16.0 km A) monthiy analysis monthly.
Z2-15 Lake County Water Works, Composite for tritium
1.4 mi NNW (2.2 km R) analysis quarterly.

Z-16 Waukegan Water Works,
6.1 mi S (2.8 km J)

Z2-17 Noxrth Chicage Water Works,
9. 0mi S (14.4 km J)

Z2-18 Lake Foresat Water Works,
12.9 mi 58 (20.8 km J) |

W
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Exposure Pathway

and/cr Sample
4. ges (Cont ‘d}
e ¥ [ o

One sample each of
broadleaf vegeta-
tien similar to
that collected

for the above
requirement

5. Lapnd Use Cepsus
a. lz ] _l a : 1

Z1ON

Table 11-1
Radioclogical Environmental Monitoring Program - Cont.

Sampling or Monitoring
v 4 L]

+ 3

From a location 15 to 30 km from the
gtation in direction ¢f least pre-
valent wind direction

1. Site boundary to 2 miles
F 2 to © miles

3. At dairies listed in Item 4.b.

Sampling ot

=3 o Y

Monthly when available and
required; reguired only Jif

Annualiy during grazing season

Annually during grazing season

Annually during grazing season
practices:

a. Pasture only.
b. Feed and chop
only.

ey
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Type and Frequency

of Analvsis

Gamma isotopic and
I-131 analysis

Enumeration by a
door-to-door or
equivalent counting
technique.

Enumeration by using
referenced information
from county agricultural
agencies or other
reliable sources.

Inquire as to feeding
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Table 11-1
Radioleogical Environmental Monitoring Program - Cont.
Exposure Pathway Sampling or Monitoring Sampling or Tvpe and Frequency
anﬁ ok riimnig ;Q,«atigzsﬂ -Q]]e;:i on Ergmignr.. i: EEH]}[I“

5 Land Use Census ¢, Pasture and feed; '
(Cont 'd; if both, ask |
farmer to estimate E
fraction of foed 1
from pasture: ,

=25%, 25-50%
S0-75%, or >75%. :
b. Mearest EBesident In all 16 sectors up to 5 miles. Annually :
!

* See Table D-16 for definitions of sector codes used with kilomet=r distances.
® See Figure 11-1, "Location of Fixed Air, Water and Milk Bamples.* ;
Riweekly meane every two weeks. I

* A gamma isctopic analysis shall be performed wherever the gross beta concentration in a sample exceeds by five times (5x)
the average concentration of the preceding calendar quarter for the sample location. .

* Par field samples are analyzed when near field results are inconsistent with previous measurements and radicactivity is }
confirmed as having its origin in airborne effiuents relsased from the station, or at the discretion of the Emergency
Preparedness Director. v

' See Figure 11-2, *"Inner Ring TLD Locations".

¢ See Figure 11-3, *Location of Outer Ring TLDs and Water Samples®.
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Table 11-3

Values for the Lower
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Limits of Detection (LLD)
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REFINITIONS
ACTION shall be that part of the sections which prescribes
remedial measures reguired under designated conditions.

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

sampling. :

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
posgsible), alarm interlock and/or trip functions and shall
include the CHANNEL FUNCTIONAL TEST. The CHANNEL CALIBRATION
may be performed by any series of sequential, overlapping, or
total channel steps such that the entire channel is calibrated.

A CHANNEL CHECK shall be the gualitative assessment of channel
behavior during operation by observation. This determination
shall include, where possible, comparison of the channel
indication and/or status with cother indications and/or status
derived from independent INSTRUMENT CHANNELS measuring the same
parameter .

A CHANNEL FUNCTIONAL TEST shall be:

a. Instruments - The injection of a simulated signal(s) into
the channel as c¢lose to the primary sensor(s) as
practicable to verify OPERABILITY, including all channel
cutputs, as appropriate.

b. Logics - The application of input sgignals, or the
operation of relays or switch contacts, in all the
combinations required to produce the required decision
cutputs including the operation of all ACTUATION DEVICES.
Where practicable, the test shall include the operation of
the ACTUATED EQUIPMENT as well (i.e, pumps will be
started, valves coperated, etc.).

A COMPOSITE SAMPLE is one in which the quantity of ligquid sample
ie proportional to the guantity of liguid waste discharged and
in which the method of sampling employed resulte in a specimen
which ig representative of the ligquids released.

A CONTINUOUS RELEASE is the discharge of liquid or gaseous
wastes of a nondiscrete volume (e.g. from a volume or systen

that hag an input flow during the reiease).

A GASEQUS RADWASTE TREATMENT SYSTEM any system designed and

installed to reduce radicactive gaseous effluents by collecting
off-gases from the Reactor Coolant System and providing for
delay or holdup for the purpose of reducing the total
radicactivity prioxr to release to the environment.

12-1

-



F-P.‘.' e e T o T S LR
¥ 3

i12.

8

AR

12,

ol el Ee— e

forn

R T g e

.10

.14

.16

« 18

1 R il Bl s 1 B T B L DONSIS] LT TEas e i L R o Tl e M e e R i R LM T O e i BRI A asid O s e
v

ZION Revision 1.0
January 1994

MEMBER(S) OF THE PUBLIC means an individual in a controlled or

unrestricted area. However, an individual is not a member of
the public during any period in which the individual receives
occupational dose.

A system, subsystem, train, component or device shall be
QOPERABLE or have QPERABILITY when it is capable of performing
its specified function(s), and when all necessary attendant
instrumentatiqp, controls, electrical power, cocling or seal
water, lubrication or other auxiliary egquipment that are
required for the system, subsystem, train, component, or device
to perform its function(s) are alsc capable of performing their ]
related support function(s). i

An QPERATIONAL MODE (i.e., Mcde) 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 presént in the reactor vessel,

The PROCESS CONTECOL PROGEAM (PCP) shall c¢ontain the current
formulas, sampling, analyses, test, and determinations to be
made to ensure that processing and packaging of solid

radivactive wastes based on demonstrated processing of actual ]
or simulated wet solid wastes will be accomplished in such a
way as to assure compliance with 10CFR Parts 20, 61, and 71,
State regulations, burial! grcund requirements, and other
requirements governing the dispesal of solid radicactive waste.

EURGE OR _PURCING is the controlled process of discharging air
or gas from a confinement to maintain temperature, pressure, i
humidity, concentration or other operating condition, in such
manner, that replacement air or gas is required te purify the 1
confinement.

The SITE BOUNDAEY shall be that line beyond which the land is %
not owned, leased or otherwise contrelled by the licensee. !

A SOURCE CHECK shall be the qualitative assessment of channel '
response when the channel sensor iz exposed to a radicactive |
source. ;
|
]
i

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

An UHRESTRICTED AREXA an area, access to which 18 neither
limited nor controlled by the licensee.

h's ~IBEATMENT SYSTEM is any system designed ]
and installed to reduce gaseous radicicodine or radicactive |
raterial in particulate form in effluents hy 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 release
to the environment. Such a system is not considered to have
any effect on noble gas effluents Engineered Safety Feature
(ESF) atmospheric ¢leanup systems are not considered to be
VENTILATION EXHAUST TREATMENT SYSTEM Ccomponents.
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. 12.% INSTRUMENTATION
i2.4.1 Radicactive Liguid Effluent Monitoring Instrumentation
12.2.1-8 The radicactive liquid effluent monitering instrumentation
channels shéwn in Table 12.2-1 shall be OPERABLE with their

alarm/trip setpeints set to ensure that the limits of
Section 12.3.1.A are met.

T S S R T TR —— N NSRS R I R R T W N N W S WA RSN W S i p————— ___.,*1

' |
|

|

|

|

i

(

:

ARRAdCalillLy: At all times.
Action

|
1
|
1
;
1. With a radicactive liquid effluent monitoring |
instrument channel trip setpoint less conservative than '
the value necessary to prevent viclating the limits of 1
Section 12.3.1.A4, immediately suspend the release of
radicactive liquid effluents monitored by the affected l
channel or declare the channel inoperable. ~

- 48 with one or more radiocactive liguid effluent monitering
instrumentation channels inoperable, take the ACTION
shown in Table 12.2-1

procedures ag described in the ODCM,

12.2.1.8.2 Each radioactive liquid effluent monitoring instrumentation
channel shall be demonstrated OPERABLE by performance of a
CHANNEL CHECK, SOURCE CHECE, CHANNEL CALIEBRATION and CHAMNNEL
FIMCTIONAL TEST at the fregquencies shown in Table 12.2-2.

Bages

1Z2.2:1.€ The radicactive liquid effluent instrumentation is provided

to meniter and control, as applicable, the release of
radicactive materials in ligquid effluents. The alarm/trip
setpoints for these instruments shall be calculated in
accordance with the procedures in the ODCM to ensure that
the alarm/trip will occur prior to exceeding the limits of
RETE, The OPERABILITY and use of this instrumentation is
consistent with the regquirements of General Design Criteria

:
|
|
|
* . 12.2.1.B.1 The setpoints shall be determined in accordance with
60, €3 and 64 of Appendix A to 10CFR Fart 50.







ACTION 1

ACTION 2
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JABLE lo.o-d

EADIOACTIVE LIQUID EFFLUENT MONITORING INSTEUMENTATION

(Cont'd)

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

b At least two independent samples of the tank's contents
are analyzed, in accordance with Section 12.%2.1.B and

- At least two technically gqualified members of the
facility staff independently verify the release rate
calculations and discharge flow path valving:

Otherwise, suspend release of radicactive effluents via this
pathway .

With the number of channels OPERABLE less the minimum number
required, effluent releases via this patlhway may continue,
provided that at least once per shift grap samples are
analyzed for gross radicactivity (beta /gamma or isotopic)

at a lower limit of detection (LLD) as specified in Table
12.3-2.

With the number of channels OPERABLE lesgs than the minimum
number recuired, effluent releases via this pathway may
continue, for up to 30 days proviied the flow rate is
estimated at least once per 4 hours during actual releases.
Pump curves may be used to estimate flow.

TR S T



Py

ANSTEUMENT

Gress Activity Monitors Providing
Termination Of Release
Lake Discharge Tank

Automatic

A,

Continuous Composite Sampler
Turbine Building Fire Sump

AL

Rate Monitors
Lake Discharge Tank

A.

CHANNEL CALIERATION shall include perfocrmance cof a CHANNEL FUNCTIONAL TEST arnd a SOURCE CHECK.

The CHANNEL FUNCTIONAL TEST shall also demonstrate that any automatic isclation of this pathway
occurs and that control room alarm annunciation occurs if any of the following conditions exist.
the capability is installed):

Instrument indicates levels above the alarm setpoints.

Circuit failure.

Instrument indicates a downscale failure.

Instrument controls not set

a)
b}
<)
a)

CHANNEL CHECK shall be made at least
RELEASES are made.

Does not include flow sensor.

Turbine Bldg.

CHAMNEL

D’
D

in cperate mode.

once daily on any day on which continuocus,
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FUNCTIONAL

SNLABEATION (L) IEST (2}

or BATCH

periodic,
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Radioactive Gaseous Effluent Monitoring Instrumentation

The radicactive gaseous effluent monitoering instrumentation
channels shovp 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.,

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

aciion

3 With a radicactive gasecus effluent monitoring
instrumentation channel alarm/trip setpoint less
conservative than required by the above Section,
immediately suspend the release of radicactive gaseous
effluents monitored by the affected channel or declare
the channel inoperable.

= 11 With cne or more radicactive gaseous effluent
wonitoring instrumentation channels inoperable, take
ACTION as shown in Table 12.2-3.

..B.1 The setpoints shall be determined in accordance with

procedures as described in the ODCM.

Each radicactive gaseous effluent monitoring instrumentation
channel ghall be demonstrated OPERABLE by performance of a
CHANNEL CHECEK, SOURCE CHECK, CTHANNEL CALIBRATION and CHANNEL
FUNCTIONAL TEST at the frecquencies shown in Table 12.2-4.

N

The radioactive gaseous effluent instrumentation is provided
to menitor, record and control, as applicable, the release
of radicactive materials in gaseous effluents duving actual
or potential releases. The alarm/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 RETS.

12
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Particulate Mconitor

1 1R-PROSC Particulate
5 - ZR~-PROSC Particulate
3, 1R-PR40OA (Channel 1)
4 2R-PR40A (Channel 1)

and

A. Gas Activity Monitoer

. OR-0014 or

g 1R-PR2% and ZR-PR2S

s OR-PR1ER Gas

4. 1R-PR4SE (Channel 5)

5. 2R-PR49E (Channel 5)
E. Todine Monito:x

- B 1R-PR45%C {(Channel 3}

& « 2R-PR49C (Channel 3)
C. Particulate Monitor

1 OR-PR1BA Particulate

- 1R«PR4SA (Channel 1)

2 2R-PR4%SA (Channel 1)
D.

1LPp-084

Flow Rate Monitor
1
& 2LP-084

Gas Activity Monitor
1 OR-PR22

Particulate/lodine Monitoer
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{Cont 'd)

MINIMUM

CHANNELS APPLICARLE

QPERAZLE ACTION PR . (9) &) A= SR
1 " A1l
1 s All
1 g, 7¢ All
1 S PR b All
1 € All
6 € all
1 6 All
1 © All
1 6 All
1 £ All
1 8 All
1 1) All
1 8 All
1 g All
1 2 All
1 2 All
1 8 All
1 8 All

1. OCR-PR36

Puring Venting
During Forging
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LR-PR401
2R~PR4OT

(Channel
{Channel
(Channel
{Channel

W0

0

Miscellaneous Vent

1R-PR4 3G
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i . TABLE 12.2-3
% :
?" (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
enviromment provided that prior to initiating the release:

e At least two independent samples of the tank's content are
: analyzed, and

s At l-ast two technically gualified members of the facility
staff independently verify the release rate calcu'’ations and
discharge flow path valving;

Otherwise, suspend release of radicactive effluents via this
pathway .

ACTION & With the number of channels OPERABLE legs than the minimum number
required, effluent releases via this pasthway 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 number of channels OPERABLE less than the minimum number
| reguired, and no redundant monitor GPERABLE in this flow path,

] immediately suspend PURGING of radicactive effluents via this
pathway .

ACTION 8 - With the number of channels OPERABLE less than the minimum number
required, effluent releases via this pathway may continue for up
] te 30 days, provided samples are continuously collected with
auxiliary sampling equipment as reguired in Table 12.4-1.

ACTION 9 - With the number of OPERAHLE 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 releage
is in progress.

ACTION 10 With the m . of channels OPERABLE less than the minimum number
regquired, 1. ore the inoperable monitor to OFERABLE status within
30 days or ewtablish an alternate means of monitoring the
parameter .

Y

ACTION 11 With the number of OPERABLE channels less than the minimum number
reguired, suspend vent and purge operatione and cloge sach vent
and purge valve paoviding direct access from the containment
atmosphere to the osutside atmosphere or suspend the movement of
muclear fuel and reactor components in the vicinity of the
reactor, refueling cavity, and transfer canal (containment side).

N mg——

ACTION 12 - With the number of OPERABLE channels less than the minimum number
required, effluent releases via this pathway may contimie provided
the =ffluent flow is being accounted for in the total plant
effluent .
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CHALINEL
CHANNET, SOURCE CHAMNEL FUNCTIONAL

( YO A -
A. Gas Activity Monitorz

OR-PR1CA Low range gas P F R Q

P OR-PR1OB High range gas P p E Q
B. Particulate/Iodine Monito:

: OR-PR10C P P R Q
C. Flow Rate Monitor

1. OF=wWG03 P N/A N/A Q (5)
E I I: r’-. =y ‘ 3 “Rae
A. Gas Activity Monito:x

- I 1R-0015 Gas D M R Q

2. 2R-0018% Gas D M R
B. Particulate/lIodine Monitor

. 1R-PR2E D M R Q

2. 2R-PR2ZE D M R Q
C. Flow Rate Monitor

s (58 1¥F-0G10 D N/A R N/A

- 2F-0G10 D N/A R N/A
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LF

ANSTRUMENT
{5ary 145 ) 2 |
and

A. Gas Activity Monitox
0R<0014 Gas or
IRT-PR2S and ZRT-PR2S
OR-PR18E

1R-PR4AQE (Channel 5)
2R-PR49E (Channel 5)

Y B L N e

B. lodine Monitor
i 1R-PR49C (Channel 3}
2 2R«PR49C (Channel 3)
C. Particulate Monitor

OR-PR18A
1R-PR4%9A (Channel 1)
2R-PR4%A (Channel 1)

W b =

D. Flow Rate Monitor
y " 1LP-084
2 2LP-084

ios Build {1at i

A. Gas Activity Moniter
: OR-PR22

B. Particulate/Iodine Monitor
: OR-PR36

ZION
L ¥ EI E } 2 : = i
9)
{Cont "d}
CHANNEL SOURCE
CHECK CHECK
D M
D M
D M
D M
D M
D M
D M
D M
3 M
D M
D N/A
D N/A
D M
N/A N/A

12-16

CHANNEL
CHANNEL FUNCTIONAL

A TEpanroe (1 TEST (2]

R Q

R Q

R Q

R Q

R e

R Q

R Q

R Q

K Q

23 Q

R Q

R Q

E Q

N/A N/A

Revision 1.0
January 1994

-

——



=

1R~-PRSE
ZR-PRS8
1R-PR53
2R-PR59
1R-PR&0O
ZR-PRE0Q
1R-PR61
2R~-PRE1

v ON UN B e B

0

- A ; ,

ontainment

1R-FPR4OG
2E-PR40G
1R-PR401
2ZR~-PR401

B WO

B. Miscellanecus
1R-PR49G
2R-PRASG
1R-PR491I
2R-PR49I

[NV S

Cs uel Handling
1R-ARC4A
1R-ARD4RB
2R-AR04A

ZR-ARU4B

[P e |

{Channel 7)
(Channel 7)
(Channel S}
(Channel 2)

Vent Stack
(Channel 7)
{Channei 7)
{Channel 92)
{Channel 9)

Area

CHANNEL
CHANNEL SOURCE CHANNEL FUNCTIONAL

“HECK CHECE ALIBRATION (1] TEST (2]
P MM R Q
D M R e
D M R Q
D M R Q
D M R Q
D M R Q
D M E Q
D M R Q
ND/2 N/A R Q
HD/A N/A R Q
N/A N/A R Q
N/A N/A R Q
N/A N/A R Q
N/A N/A R Q
N/A N/A R Q
N/A N/a R (o)

D M R (= Aok

D M R Q:ou

D M R ot

D M R g

l’sion 1.0

January 1994
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TAELE NOTATIONS

(1) CHANNEL CALIBRATION shall include performance of a CHANNEL
FUNCTIONAL TEST.

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

a) Instrument indicates measvred levels above the alarm
setpoint.

b) Circuit fajilure.
o) Instrument indicates a downscale failure.
d) Instrument controls .ot set in "operate® mode.

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

(d) Within 72 hours prior to commencing refueling operations.

(5) OFPERABILITY test only.

R ESEE NN o RN SRS TSN ELINEEEN SN
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% 12.3 LIQUID EFFLUENTS

; L2 %k Congentration

| dperaldllly Heguilelieuls

12.3.1.A.1 The concentration of radicactive material released from the

site (see Zion Station ODCM Annex, Appendix F, Figure F-1)
shall be limited to 10 times® the concentration values in
Appendix B, Tabkle 2, Column 2 to 10CFR20.1001-20.2402 for

radionuclides other than dissolved or entrained noble gases.
For dissolved or entrained noble gases, the limit is shown
in Table 12.3-1.

12.3.1.4.2 During the release of radicactive ligquid wastes, a minimum
dilution water flow rate of 44,000 gpm is reguired.

Applicability: At all times.
Acticn

1. With the concentration of radicactive materials
released from the site to UNRESTRICTED AREAS exceeding
the limits specified in Section 12.3.1.A, immediately
decrease the release rate of radicactive materials
and/oxr increase the dilution flow rate to restore the
concentration to within the above limits.

1
1
J
|
i
|

12.3.1.B.1 The radiocactivity content of each batch of radiocactive
liguid waste sghall be determined prior to release by
sampling and analysis in accoidance with Table 12.3-2. The
results of pre-release analyses sheéll be used with the
calculational methods in the ODCM to assure that the
concentration at the point of release is maintained within
the limite of Section 12.3.1.7.

[
N
W
o
w
L ]

Pogt-release analyses of sancles composited from BATCH
RELEASES shall be performed .n 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 concentrations at the point of release were
maintained within the limits of Section 12.3.1.A.

12.3.1.B.3 The radiocactivity concentration of liguids discharged from
continuous release points shall be determined by ¢ollection
and analysis of samples in accordance with Table 12.3-2.
The results of the analysis shall be used with the
calculational methods in the ODCM to assure that the
concentrations at the point of release are maintained within
the limite of Section 12.3.1.A.

12.3.1.B.4 At least two service water pumps or a circulating water pump
. shall be operational on the diecharge path.

(TS} approval (submittal dated Nov. 10, 19935, the "iD
2 gpecifles the valid ilimits

echnival Specjfication

times” say be uged., Frior to TE approval, T8 section 6.

‘ J
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i i1 This Section is provided to ensure that the concentration
of radicactive materials released in liguid waste
effiuents from the site will be less than ten (10} times®
the concentration levels specified in Appendix B, Table 2, ‘
Colurmn 2 to 10CFR20.1001-20.2402. This limitation
provides additional asszurance that the levels of
radiocactive materials in bodies of water outside the site
will result in exposures within (1) the Section II.A
design objectives of Appendix I, 10 CFR 50, to an l

individual, and (2) the limits of 10CFR20.1301.

Upen Technical Specification (TS) approval (submittal dated Nov. 10,
9983) the *10 times" may be used. Prior to TS apprrval, TS section

cifies the valid limits.

-

|
6

.
.2 8p
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The LLD is the smallest concentration of radinactive material in a
sample that will be detected with 95% probability with 5%
probability of falsely concluding that a blank cobservation
represents a *real® signal.

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

LLD = .86 5
A+ E oV s 2.22 Y « gxp (~Aat)

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

8, is the sguare root of the background counting rate or of
the counting rate of a blank sample as appropriate (as
counts per minute),

A is the number of gamma-srays emitted per disintegration for
gamma-ray radic-nuclide analysis (A = 1.0} for gross alpha,
strontium, and tritium measurement.

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

1

V is the samp”™ sizeé (in units of mass or volume),

2.22 is the number of disintegrations per minute per
picocurie,

Y is the fractional radicchemical yield when applicable
{otherwise . = 1.0}

A is the radicactive decay constant for the particular
radioruclide, and

At 1s the elapsed time between midpoint of sample collection
znd time of counting {(for plant effluents, not envirc..nental
sample) .

Tae value of s, used in the calculation of the LLD for a detection
system shall be based on the actual cbserved variance cof the
packground 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 cother radionuclides
normally present irn the samples. Typical values of E, V, ¥, and
At shall be used iy the calculation. The background count rate is
calculated from the background counte that are determined to be
within 4 one FWHM (Full Width 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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For certain mixtures of gamma emitters, it may not be possible to
meagure 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.

A COMPOSITE SAMPLE is one in which the quantity of liquid sampled
is proportional to the guantity of liguid waste discharged and in
which the method of sampling employed resul%ts in a specimen which
is representative of the liguids released.

1) To be representative of the gquantities and concentrations of
radiocactive 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.

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

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

A CONTINUOUS RELEASE is the discharge of liquid wastes of a
nondigcrete volume; e.g., from a volume of system that has an
input flow during thes continuous release.

The principal gamma emitters for which the LLD specification
applies exclusively are the following radiocnuclideg: Mn-54,
Fe-59, Co-58, Co-60, Zn-65, Mo-9%, 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
identitiable, 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.

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

L
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{'I' 12.3.2 Dose

e ; .

12.3.254 The dose or dose commitment to a MEMBER OF THE PURLIC above
background from radiocactive materials in liquid effluents
released from the site to UNRESTRICTED AREAS (see Zion
Station ODCM Annex, Appendix F, Figure F-1) shall be
limited: :

1\ During any calendar quarter to less than or equal to 3
mrem to the total body and to less than or egual to 10
mrem tc any organ, and

2 During any calendar year to less than or egqual to &
mrem to the total body and to less than or equal to 20
mrem to any organ.

Applicabllity: At all times.
Action

¥ With the calculated dose from the release of
radioactive materials in ligquid effluents exceeding
twice the limits specified in Section 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 cources is limited to less than or egual to
25 mrem to the total body or any organ {(except thyroid,
which is limited to less than or equal to 75 mrem) over
12 consecutive months. 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 40CFR Part 190 and
40CFR Part 141 Standard, otherwise obtain a variance
from the Commission to permit releases which exc2ed the
40CFR Part 141 or 190 Standard. The radiatinn exposure
analysis shall use methods prescribed in the ODCM.

surveillance Reguirements

12.3.2.8 Dose Calceulations - Cunmulative dose contributions from
liguid effluents shall be determined by calculation at least
once per month and a cumularive summation of these total
body and any organ doses shall be maintained for each
calendar quarter.
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This Section is provided to implement the requirements of
Sections IXI.A, III.A and IV.A of Appendix I, 10CFR Part SO.
The limiting Condition of Operation implements the guides
set forth in Section I1.A of Appendix I. The ACTION
statements provide the required OPERATING flexibility and at
the same time implement the guides set forth in Section IV.A
of Appendix ‘I to assure that the releases of radicactive
material in ligquid effluents will be kept "As Low As Is
Reasonably Achievable*. Alsc, for fresh water sites 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 in
excess of the regquirements of 40CFR 141. The dose
calculations in the ODCM implement the requirements in
Section III.A of Appendix I that conformance with the guides
of Appendix I be shown by calculational procediies based on
medels 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 radicactive materials in ligquid effluents are
coneistent with the methodology provided in Regulatory Guide
1.108; Calculation of Annual Doses to Man from Routine
Feleases of Radicactive Effluents for the Purpose of
Evaluating Compliance with 10CFR Part 50, Appendix I,
Revision 1, October 1977 and Regulatory Guides 1.113,
"Estimating Aguatic Dispersion of Effluents from Accidental
and Routine Reactor Releases for the Purposze of Implementing
Appendix I", April 1977.

This Section applies to the release of ligquid effluents from
the gite. For shared radwaste treatment systems, the liguid
effluents from the shared systemes are proportioned among the
unite sharing the system.

12-26
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12:8.3 Liguid Radwaste Treatment System

12.3,.2.4 The Liquid Radwaste Treatment System shall be OPERABLE.*
The appropriate portions of the system shall be used to
reduce the ﬁadioactive materials in liquid wastes prior to
their digcharge when the projected dose due to liguid
effluent relewases from the site to UNRESTRICTED AREAS (see
Zion Station ODCM Annex, Appendix F, Figure F-1) when
averaged over 31 days would exceed 0.13 mrem tc the total
body or 0.42 to any organ.

* The ligquid Radwaste Treatment System shall be considered
OPERABLE, 1if ligquid waste can be heid up and/or
discharged within applicable limits.

Applicability: At all times.

Actieon With the Liguid Radwaste Treatment System
inoperable for more than 30 days or with
radicactive ligquid waste being discharged without
treatment and in excess of the above limits,
return the system to OPERABLE stitus and place
the appropriate portions of the system in use.

c' ve i 3 &

12.:3.3.8 Doses due to liquid releases from the site to UNRESTRICTED
AREAS, shall be projected at least once per month in
accordance with the ODCM.

12.3.3.C The OPERABILITY of the Liguid Radwaste Treatment System
ensures that the system will be available for use whenevey
liguid effluents require treatment prior to release to the
environment. The requirement that the appropriate portiocons
of this system be used when specified, provides assurance
that the releases of radicactive materials in liguid
effluents will be kept "As Low As 1= Reasonably Achievable*.
This Section implements the requirements of 10CFR Part
50.36a, General Design Criterion toc of Appendix A to 10CFR
Part S0 and the design objective given in Sectiocn II1.D of
Appendix I to 10CFR Part 50. The specified limits governing
the use of appropriate portions of the Ligquid Radwaste
Treatment System were specified as a suitable fraction of
the dose design cbjectives set forth in Section II.A of
Appendix I, 10CFR Part 50, for liguid effluents.

3
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12.4 GASEQUS EFFLUENTS

12.4.:1 Dose Rate
Cpexating Reguirements

12.4.1.A

The dose rate due to radicactive materials released in
gaseous effluents from the site (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 a dose rate of
500 mrem/yr to the whole body and less than or equal to
a dose rate of 3000 wmrem/yr to the skin, and

- For Jodine-131, Iodine-133 and for all radionuclides
particulate form with half-lives greater than 8 days:
Less than or egual to a dose rate of 1500 mrem/yr teo
any organ.

in

2 y13cal .

At all times.

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

immediately
the above limits.

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

The dose rate due to radicactive materials, other than noble
gases 1in gaseocus 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
analyesis program specified in Table 12.4-1.

mEh e A i e A
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I Y I 4 This Section is provided tc ensure that the dose at the
UNRESTRICTED AREA boundary from gaseocus effluents from all
units on the site will be within the annual dosé limits
stated in 10CFR20.1301, The specified release rate limits
restrict, at all times, the corresponding gamma and beta
dose rates dbove background to an individual at or beyond
the UNRESTRICTED AREA boundary to a dose rate of 500
mrem/year to the total body or to less than or egual to a
dose rate cof 3000 mrem/year to the skin. These release rate
limits also restrict, at all times, the corresponding
thyroid duse rate above background via the inhalation
pathway tc less than or egual to a dose rate of 1500
mrem/year. For purposes of calculating dose resulting from
alrborne releases, the two stacks are considered a ground
release.

12-29
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S R S M MINIMUM TYPE OF LAWES Lawry
GASEOUS RELEASE SAMPLING g iy A OF
TYPE FREQUEMNCY Bf’;’ Jp’%l:{m{ . i;:azi[ :,' x 'IPY DETECTION
- R T S (LLD) wCi/ce
A. Gas Decay Tank Grab Sample Prior to EBach Noble Gases
Prior to Each Release ()
Releage Pricipal Gamma 1E-4
Emitters (4)
ont inuous After Each Particulate 1E-11
Sample During Kelease (¢)
Each Release Principal
Gamme Fmitters
{4y
Tritium 1E-6
I-13. 1E-1%
(Charcoal
::Lin'l"lk")
I-133 1E-10
{Charcoal
Sample)
Sr-8%9 1E-11
Particulate
‘ompesite Quarterly{c)
SL~-30 1E-11
Particulate
Gross Alpha 1E-11
B. Containment Prier to Each Prior to Each Principal 1E-4
Vent amd Pur ge Releane (a) Release (C) Gas=ous Gamma
Emittera(d)
Particulate 1E-11
Gamina
Emitterse (4)
Tritium 1E-6
I-131 1E-12
{Charcoal)
I-133 1E-10
(Charcoal)
Composite Quarterly () Sr-89 1E-11
Particulate
Sr-90 iE-11
Particulate
Gross Alpha 1E-11
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RELEASE

SAMPLING

MINIMUM
ANALYSI1E
FREQUENCY

TYPE OF

ACTIVITY ANALYEIS

LOWER LIMIT OF
* DETECTION
{(LLD) (uCi/ec)

4.

Cant inuous

?.
Units

FREQUENCY

Crab (1)

Monthly

Principal Gaseous
and Gamma Emitters

Continuous

Monthly

Tritium

1-131
(Charcoal Sample)

nt inuou Weekly
I~133 1E-10
{Charcoal Sample)

At inuou Week ly Particulate 1E~11

Principal Gamma
Emitters

omposite

Quarterly

~

Sr-89% Particulate

1E-11

Er-90 Particulate

1R-11

Gross Alpha

1E-11
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(Cont*'4d)

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

The ratio of the sample flow rate te the sampled stream flow rate
ehall be known for the time period in Section 12.4.1.

The particulate filter(s) from this/these release point shall be
zaved for a guarterly composite analysis for Sr-89 and Sr-50.

The principal gamma emitters for which the LLD specification
applies exclusively are the following radionuclides: Xr-87,
Kr-Bg8, Xe-133, Xe-133m, Xe-135, and Xe-138 for gaseous emissions,
and Mn-%4, Fe-59%, Co-60, Zn-€%, Co-%B, Mo-9%, Cs-134, Cs-137,
Ce-141, and Ce-144 for particulate emissions. Other peaks which
are measurable and identifiable by gamma-ray spectrometry,
together with the above nuclides, shall alsc be identified and
reported when an actual analysis ig 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.

The LLD is defined in Notation a of Table 1Z.3-2.
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b 1
% ‘ 12.4.2 Dose - Noble Gases

4 Quezability Regquirements

! 12.4.2.4A The air dese due to noble gases released in gaseous
] effluents from the site (see Zion Station ODCM Annex,
E Appendix F, Figure F-1) shall be limited to the following:

3 Durinqbany calendar guarter: Less than or egual to 5
mrad for gamma radiation and less than or egual te 10
; mrad for beta radiation, and

%)

During any calendar year: Less than or egual to 10

mrad for gamma radiation and less than or egual to 20
mrad for bh»ta radiation.

Applicability: At all times
Action

: O

With the calculated air dose from gaseocus
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.

With the calculated air dose from radicactive
noble gaseés in gaseous effluents exceeding twice
the limits of Section 12 4.2.A:

a. Limit subseguent releases such that the dose
oY dose commitment to a MEMBER OF THE PUBLIC
from all uranium fuel c¢ycle sources is
limited to less than or egual to 25 mrem to
the total body or any organ (excapt the
thyroid, which is limited to less than or
equal to 75 mrem) over 12 consecutive
months.

k. Prepare an analysis which demonstrates that
radistion exposures to all MEMEERS OF THE
PUBLIC from all uranium fuel cycle sources
{including all effluents pathways and direct
radiation) are less than the 40 CFR Part 190
Standard.

Survelllance Eeguilements

12 A.2.B Cumulative dose contributions for the current calendar
Qquarter and current calendar year for noble gases shall be
determined 1n acrordance with the ODCM at least once every

31 days.

T I A L S —
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Dogse - Radiciodine - Particulate - Othex Than Noble Gas

The dose to a MEMBER OF THE PUBLIC from radiociodine and
radiocactive materials in particulate form and radionuclides
(other than noble gases) with half-lives greater than 8 day
in gaseous effluents released from the site (see Zion
Station ODCM Annex, Appendix F, Figure F-1) shall be limited
te the following:

1. During any calendar guarter: Less than or egqual to 7.5
mrem to any organ, and

8]

During any calendar year: Less than or equal to 15
mrem to any organ.

dppllcabllily: At all times.
action

With the calculated dose from the release of
Iodine-131, Todine-133, tritium and all radionuclides
in particulate form with half-lives greater than 8 days
in gaseous effluents exceeding twice the limits of
Section 12.4.3.A:

B Limit subsequent releases such that the dose or
dose commitment to a MEMEER OF THE PUBLIC from
all uranium fuel cycle sources to lesg than or
equal to 25 mrem to the total body or organ
{except the thyroid which is limited to less than
or egqual to 75 mrem) over 12 consecutive months.

25 Prepare an analysis which demonstrates 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 40CFR Part 190 Standard.

Otherwise, reguest a variance from the Commission
to permit release which exceeds the 40CFR Part
120 standard. The radiation exposure =r='veig
shall use the methods prescribed in the ODCM.

&

Cumulative dose contribution for the current calendar
guarter and current calendar year for radioiodines,
radiocactive materials in particulate form and radionuclides
(other than noble gas) with half-lives greater than & days
shall be determined in accordance with the ODCM at least
once per 31 days.

i2=-3%5
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13.8.,.3:C

This Section implements the requirements of Sections II.C,
IIZ.A and IV.A of Appendix I, 10CFR Part 50. The
Operability Requirements are the guides set forth in Section
I1.C 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 radicactive materials in
gaseous effluents will be kept "As Low As Is Reasonably
Achievable®. The ODCM calculation methods specified in the
Surveillance Requirements implement the reguirements in
Section III.A of Appendix I that conformance with the guides
cf Appendix I is te 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 radiciodines, radiocactive material in
particulate form and radiciodines other than noble gases are
dependent on the existing radionuclide pathways to man, in
the UNRESTRICTED AREA. The pathways which are examined in
the development of these calculations are: 1) individual
inhalation of airborne radionuclides, 2) disposition of
radiconuclides onto green leafy vegetation with subsequent
consumption by man, 3) deposition onto grassy areas where
milk animals and meat producing animals graze with
consumption ¢f the milk and meat by man.

12-36
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12.%
12:5.1 Monitoring Program
T, ;

12:.5.2:K The Radiclogical Environmental Monitoring Program shall be
conducted ad specified in Table 12.5-1.

Applical: tiry: At all times.
agtion

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

Deviations are permitted from the regquired sampling
schedule if specimens are unobtainable due to hazardous
conditions, seasonal unavailibility, contractor
cmission whicn is corrected as soon as discovered,
malfunction of sampling eguipment, or if a person who
participates in the program by providing samples goes
out of business.

If the egquipment malfunctions, corrective actions shall
be conpleted as soon as practical. If a person
supplying samples goes out of business, a replacement
will be found as soon as possible. All deviations from
the sampling schedule shall be described in the Annual
Radiclogical Envircnmental Op@arating Report.

With the level of radicactivity in an environmental
sampling medium at one or more of the location
specified in the ODCM exceeding the limits of Table
12.5-2, when averaged over any calendar qguarter,
prepare and submit to the Commission within 30 days
from the end of the affected calendar qQuarter, a
Special Report which includes an evaluation of any
release conditions, environmental factors, or other
aspects which caused the limits of Table 12.5-2 to be
exceeded, This renort is not reguired, if the measured
ievel of radiocactivity was not the result of plant
effluents; however, in such a event, the condition
shall be reported anu described in the Annual
Radiological Environmental Operating Report.

[ %)
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Monitoring Program - Continued

3. With milk samples unavailable from any of the sample
locations required by Table 12,.5«1, identify locations
for obtaining replacement samples and add them to the
Radiclogical Environmental Monitoring Program within 30
days. The leocations from which samples were
unavailable may then be deleted from the program.
Identify the cause of the unavailability cf samples in
the Annual Radiological Environmental Operating Report
and also include in the report a revised figure(s) and
table for the ODCM reflecting the new location(s).

12.5.1.B.1 The Radioclogical Environmental Monitoring samples shall be

N

collected from the locations specified in the ODCM and
analyzed pursuant to Table 12.%-1 and the detection
capabilities required by lable 12.5-3.

The results of analyses performed on the Radiological
Environmental Monitoring Program samples shall be summarized
in the Annual Radioclogical Environmental Op=2rating Report.
See Section 12.6.1.

A2 5.4 .C

The Radiolcgical Enviromsental Monitoring Program required
by Table 12.5-1 provides for measurement of radiation and of
radiocactive materials in those exposure pathwavs and for
those radionuclides, which lead to the highest potential
radiation exposures of individuals resulting from the
station operation. This monitoring program thereby
supplements the Radiological Effluent Monitoring Program by
verifying that the measurable concentrations of radioactive
materials and levels of radiation are not higher than
expected on the basis of the effluent measurements and
modeling of the environmental exposure pathways. Changes to
the initially specified monitoring program may be initiated
based on operational experience.

The detection capabilities required by Table 12.5-3 are
state of-the-art for routine environmental measurements in
industrial laborateries. The specified lower l:mits of
detection for I-131 in water, milk and other food products
correspond to approximately one-guarter of the Appendix I to
10CFR Part S50 design cbjective dose-eguivalent cf 1%
mrem/year for atmospheric releases and 10 mrem/year for
ligquid releases to the most sensitive organ and individual.
They are based on the assumption given in Regulatory Guide
1.109, *Calcul. cicn of Annual Doses to Man from Routine
Feleases of Reactor Fffluents for the Purpose of Evaluating
Compliance with 10CFR Part 50, Appendix 1I*, October 1977,
except the change for an infant consuming 330 liters/year of
drinking water instead of 510 liters/year.

12-38
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(A} Onsite and near field aj Filteir-gross beta’ a) Weekly
{1) Onsite Station #1 b) Charceoai-I-131 b) Bi-Weekly'
(2) Ongite Station %2
(3) Onsite Station #3 ¢} Sampling Train - <) Weekly
Test and Maintenance
(B) Offsite Far Field
10 Locations a) Filter Exchange a) Weekly
b) Charcecal Exchange b) Bi-Weekly'
) Sampling Train - c) Weekly
Test and Maintenance
Forty locations Gaimma Radiation Dose Quarterly

{minimum of two TLD's
par packet)
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Water Airborne Fish Milk Foeocd Products
o (pCi/1l) Particulate or {(pCi/Kg, wet) (pCisl} {(DCi/Kg, wet)
Gages (pCi/m")
H=13 2x10* lajl
Mn-54 ixio’ Ix10*
Fa-59 4x10° ix10"
Co-=58 1x10° 3x10*
Co~60 Ix10° 1x10*
Zn-65 3x10° 2x10*
Zr-Hb-28S 4x10* (b)
I-131 2 0.9 3 Ix10*
Cs~134 30 10 1x10 60 1x10’
Cs-137 50 20 2x10° 70 2x10’
Ba-La-140 2%X10° (b} 3xi0

{a) Feor drinking water samples. This is 49 CFR Part 141 value.
(k) Total for parent and daughter

12-42
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Water Airborne Particulate Fish Milk Food Products Sediment
Analysis (pCi/ 1} or Gases (pCi/m') (pCi/Kg, wet) {(pCi/1) (pCi/Kg, wet) {(pCirskyg,
dry}
gross Beta 4" Ix1i0°“
gamma 1%10
isctopic
H-3
Mn-54 2000 (1000%)
¥ g
Fe-59 15 1 3¢
3 61
Co<58,60 ' 260
2066 5 130
L0V 2
Zr -Nb-95 - s
e
I-131 = )
ce-134.137 1* Tx10°F 1 &0
Ba-La-140 15{10¢"), 18 1x10°° 130 15 60 150
15° 18

MW -~
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TABLE 12 5-:

TABLE NOTATIONS
(Cont'qd)

The LLD is the smallest concentration of radiocactive material in a
sample that will pe detected with 95% probability with only 5%
probability of falsely concluding its presence.

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

4.6€68,
A+ E ¢V o 2,2

LLD =

o

s ¥ o exp (-AAt)

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

g, is the sguare root of the background count or of the
count of a blank sample as appropriate (as counts per
minute)

A isg the number of gamma-rays emitted per disintegratiocn for
gamma-ray radio-nuclide analysis

{A = 1.0 for gress alpha, strontium, and tritium
measuraments)

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 transformations per minute per
picocurie

Y is the fractional radiochemical yield when applicable
(etherwise Y = 1.0}

A is the radicactive decay constant for the particular
radionuclide, and

At is the elapsed time between sample collection and
analysis.

The value of s, used in the calculation of the LLD for a
detection system shall be based on the actual chserved
background zount or of the count of the blank samples (as
appropriate) rather than on an unverified thecoretically
predicted value. Typical values of E, V, Y, at, shall be
used in the calculation.
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Land Use Census

A Land Use Census shall be conducted to identify the
location of the nearest residences and of animals producing
milk for human consumption in each of the fellowing
meteorological sectors, A, J, K, L, M, N, P, Q0 and R within
a distance of 5 miles.

appllicability: At all times.
Agtion

1. With a Land Use Census identifying a location which
yields an ODCM calculated dose or dose commitment
greater than the values currently being calculated in
Section 12.4.3.A, this new location shall be added to
the Radiclogical Environmental Monitoring Program
within 30 days., The sampling location excluding the
control station location having the lowest calculated
dose or dose commitment (via the same exposure
pathways), may be deleted from this monitoring program
after October 31 of the year in which this Land Use
Census was conducted.

The Land Use Census shall be conducted at least once per 12
months between the dates of June 1 and October 1, by a
door-to-door survey, road survey, aerial survey, or by
consulting local agriculture authorities.

The results of the Land Use Census shall be included in the
Annual Radiclegical Environmental Operating Report.

The Land Use Census Section is provided to ensure that
changes in the use of UNRESTRICTED AREAS are identified and
that the modifications to the monitoring program are made,
if required, by the results of this census. This census
gatisfies the reguirements of Section IV.B.3 of Appendix I
to 10CFR Part SO,

12-4¢€
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i2.5.3 Interlaboratory Comparison Program
bild

12.5.3.A Analysis shall be performed on radioactive materials
supplied as part of an Interlaboratory Comparison Program
which has been approved by the Commission.

Applicability: At all times.
Ei..: i ;:
iy With analyeis not being performed as required above,

report the corrective actions taken to prevent a
recurrence to the Commission in the Annual Radioclogical
Environmental Operating Report.

— ;

12.5.3.B A summary of the results opbtained as part of the above
required Interlaporatory Comparison Program and in
accordance with the ODCM shall be included in the Annual
Radiclogical Environmental Operating Report.

i3, 85535 The recuirement for participation in the Interlaboratory
Compariscn {crosscheck) Program is provided to ensure that
independent checks on the precision and accuracy of the
measurements of radicactive materials in envircnmental
sample matrices are performed as part of the Quality
Assurance Program for environmental monitoring in order to
demonstrate that the results are reasonably valid.

!
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Annual Radiological Environmental Operating Report

An Annual Radiclogical Environmental Operating Report
containing the data taken in the Radiological Environmental
Monitoring Program Table 12.5-1, shall be submitted by April
30 of the following year. The content of the report shall
include: '

A

B

. |

Results of Radiological Environmental Sampling,
summarized and tabulated, following the format of
Regulatory Guide 4.8, Table 1 (December 13975);
individual sample results will be retained at the
station; in the event that some results are not
available for inclusion with the report, the report
shall be submitted noting and explaining the reason for
the missing results. The missing data shall be
submitted as soon as possible in a supplementary
report.

An assessment of the monitoring results and radiation
dose via the principal pathways of exposure resulting
from plant emissiocns of radiocactivity; including
maximum noble gas gamma and beta air doses in the
UNRESTRICTED AREA (dose calculations shall be performed
in accordance with the ODCM).

Results of the census to determine the locaticns of
animals producing milk for human consumption.

A summary of the meteorclogical conditions concurrent
with the release of gaseous effluents during each
gquarter as outlined in Regulatory Guide 1.21 (Revision
1) dated June, 19%7¢, following the format of Appendix B
thereotf.

A summary description of the Radioclogical Environmenﬁal
Monitoring Program.

A map of all sanpling locations keyed to a table giving
approximate distances and directions from one reactor.

The results of the Interliaboratory Comparison Program
reguired by Section 12.5.3.A.

12-48
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, . 12.% BEPORTING REQUIREMENTS (Continued)

~ 8. This report shall alsc include an annual summary of

' hourly meteorclogical data ceollected over the previous
year. This annual summary may be either in the form of
an hour-by-hour listing of wind speed, wind direction,
atmospheric stability, and precipitation (if measured)

| on maghetic tape, or in the form of joint frequency
distributions of wind speed, wind direction, and
atmospheric stability. This same report shall include
an assessment of the radiation doses due to the
radiocactive liguid and gasecus effluents released from
the station during the previous calendar year. This
same report shall also include an assessment of the

; radiation doses from the radicactive liguid and gaseous
effluents to individuals due to their activities inside
the SITE BOUNDARY (see Zion Station ODCM Annex,
Appendix F, Figure F-1) during the report period. All
assumption used in making these assessments (i.e.,
specific activity, exposure time and location) shall be
included in these reports. The meteorological
conditions concurrent with the time of release of
radicactive materials in gaseous effluents (as !
determined by sampling frequency and measurement) shall f
be used for determinating the gaseous pathways doses.
The assessment of radiation doses shall be performed in |

‘ accordance with the ODCM. 1

This report shall also include an assessment of
radiation doses to the most likely exposed real
individual from reactor releases and cother nearby
uranium fuel cycle sources (including doses from
primary effluents pathways and direct radiation) for
the previous 12 consecutive months to show conformance
with 40 CFR 1%0, Environmental Radiation Protention
Standards for Nuclear Power Operation., Acceptable
methods for calculating the dose contribution from
ligquid and gaseoug effluentg are given in Regulatory
Guide 1.109%, Rev. 1.

9. This report shall alse include a special report
pursuant to the regquirements of the Technical
Specification 3.3.6, whenever the reactor coclant
specific activity limits have been exceeded.
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. 2.  Liguid Effluents:

a. Total gross radicactivity (Beta-Gamma) released (in
curies) excluding tritium and average concentration
released to the UNRESTRICTED AREA.

b. Total tritium and total Alpha radicactivity released
(in curies) and average concentration released to the
UNRESTRICTED AREA.

(=1 Total dissolved noble gas radicactivity released (in
curies) and average concentration released to the
UNRESTRICTED AREA.

d. Total volume (in liters) of licuid waste released.

e. Total volume (in liters) of dilution water used prior
to release from the restricted area.

4 The maximum concentration of gross radicactivity
(Beta~-Gamma) released to the UNRESTRICTED AREA (average
over the period of released).

e e e Bt L B ke e il

d- Total gross radicactivity (in curies) by nuclide
released, based on representative isotopic analyses
performed.
. h. Percent of ODCM limit.
3. = 3 ol o | + & . :
. ‘ i
Refer to the Annual Reporting Reguirements provided in the :
Process Contirol Program (PCP).

4. The radiocactive effluent release reports shall include
unplanned releases from the gite to UNRESTRICTED AREAS of
radioactive materials in gasecus and liquid effluents con a I
gquarterly basis. 1
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Unicue Reporting Requirements

NQD'BQ”: ;ne Bgng:r 5
L Radioleogical Environmental Monitoring Program:

1f a confirmed measured radionuclide concentration in
an environmental sampling medium averaged over any
calendar quarter sampling period exceeds the reporting
level given in Table 12.5-2 and if the radicactivity is
attributable to plant operation, a written report shall
be submitted to the Director of the NRC Regional Office
of Inspection and Enforcement with a copy to the
Director, Office of Nuclear Reactor Regulation within
30 days from the end of the quartey. When more than
one ol tiae radionuclides in Table 12.5-2 are detected
in the medium, the reporting level shall have been
eXceeded if:

G- 2.1

RL,

where ¢ iz the concentration of the ith radionuclides
in the medium and RL is the reporting level of
radionuclide 1,

2 If radionuclides other than those in Table 12.5-2 are
detected and are due to plant effluents, a reporting
level is exceeded if the potential annual dose of an
individual is egqual to or greater than the design
objective doses of 10 CFR 50, Appendix I.

3. This report shall include an evaluation of any release
conditions, eanvironmental factors, or other aspects
necessary to explain the anomalous effect.
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Shanges Lo Lthe ODOM:

a.

Shall be documented and records of reviews performed
shall be retained as required by Specification €.5.2.
This documentation shall contain:

i, Sufficient Information to support the change
togethey with the appropriate analyses or
evaluations justifying the change(s); and

2 determination that the change will maintain the
level of radicartive effluent control reguired by
10 CFR 20, 106, 40 CFR Part 190, 10 CFR 50.36a,
and Appendix I to 10 CFR Part S0 and not
adversely impact the accuracy or reliability of
effluent, dose, or setpoint calculations.

&

. 9 Documentation of the fact that the change has
been reviewed and found acceptable by both the
Onsite and Offsite Review Functions.

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

Shall be submitted to the Commigssion in the form of a
complete, legible copy of the entire ODCM as a part of
or cencurrent with the Annual Radicactive Effluent
Release Report for the peried of the report in which
any change to the ODCM was made effective. Each change
chall 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.

13-53
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Zion

APPENDIX F
LIST OF TABLES

TITLE
Aquatic Environment Dose Parameters

Station Characteristics
Critical Ranges -
Average Wind Speeds

X/Q and D/Q Maxima At or Beyond the
Unrestricted Area Boundary

X/Q and D/Q Maxima At or Beyond the
Restricted Area Boundary

D/Q at the Nearest Milk Cow and Meat Animal
Locations Within 5 Miles

Maximum Offsite Finite Plume Gamma Dose Factors
Based on 1 cm Depth at the Unrestricted Area
Boundary for Selected Nuclides

Maximum Offsite Finite Plume Gamma Dose Factors
Based on 1 cm Depth at the Restricted Area
Boundary for Selected Nuclides

Supplemental Tables

A

Mixed Mode Joint Frequency Distribution

Table Summaries - 250 and 35 Foot Elevation Data

~-Summary Table of Percent by Direction and Class
-Summary Table of Percent by Direction and Speed

~-Summary Tabie of Percent by Speed and Class

Ground Level Joint Frequency Distribution
Table Summaries

-Summary Table of Percent by Direction and Class
-Summary Table of Percent by Direction and Speed

-Summary Table of Percent by Speed and Class
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Station Characteristics

STATICON: Zion RNuclear Power Station

LOCATION: Zion, Illiinois

CHARACTERISTICS OF ELEVATED RELEASE POINT: Not Applicable (NAa)

m 2) Diamet

1) Release Height

i) Exit Epeed

n

ms' 4) Heat Content = _____ FKcal

er = m

5

CHARACTERISTICS OF VENT STACK RELEASE POINT

1) Release Height = S8 232 m' 2) Diameter = 2.32 m
3} Exit Speed = 1l.2 ms ™"

CHARACTERISTICSE OF GROUND LEVEL RELEASE

1) Release Height = 0 m

2) Building Factor (D) = 7.6 m*

METEOROLOGICAL DATA

A _250 ft 7T

L]

wel

“
0

Located _J700 m NNW of elevatred release point

.

Tower Data Used in Calculations

wWind Speed and

Differential

Eglease Point Rirection lenperature
VAL e (NA) (NA)

Yent 1286 250-35

Ground 35 250-35

Used in calculating the metecrological and dose facters in

Tables F-5, F-6, F-7.
Appendix B,

See Sections B.3

through B.6 of
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Table F-3
Critical Ranges

Unrestricted

Area Restricted Nearest Nearest Dairy Farm
Boundary* Area Boundary [Resident! Within 5 Miles®
LRizection (nl 1) (m) Ris ()

N 4685 ' 37% 4000 None

NNE 475 -' 400 4 None

NE 4090 325 d None

ENE 400 200 o | None

E 400 176 a None

ESE 400 p e 4 d None

SE 400 178 d None

8s 400 200 4 None

s 433 350 d None

SsW 439 378 3700 None

SW £l8 475 2000 Nene

WSW 671 67 2000 None

W 658 658 1100 None

WHW 893 393 2000 None

NW 847 847 2000 None

BNW 725 250 2400 None

ay
\

Jsed in calculating the meteorclogical and dose factors in Tables F-5 and
F-7. BSee Sections B.3 through B.6 of Appendix B.

992 annual survey by Teledyne Isotopes Midwest Laboratories.
'he distances are rounded to the nearest conservative 100
meters.

‘1952 annual milch animal census by Teledyne Isotopes Midwest
Laboratories. Used in calculating the D/Q values in Table F-6. The
distances are rounded to the nearest conservative 100 meters.

‘Lake Michigan.
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Table F-4

Average Wind Speeds .

Downwind Average Wind Speed (m/sec)®
Direction Mixed Mode ' Ground Level l
N 5.0 3.2
NNE 93 3.3
NE 5.8 4.1
ENE 5.6 1.9
E L P 3.8
ESE 9.1 3.3
SE 4.9 3.0
SSE - P | 3.4

S P 4.6

s = = U0 n
= th = W
= = =
&£ N o4 n o wn
0 4 BN R O
w & & & o

I &3 o O &

NW 3.,/ ;. T |
NNW o3 3.,

O

“Calculated in Reference 1 of Section F.2 using formulas in
> 3 Appendix B. Based on Zion site metecorological
19 through Devember 1987
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"I'b :jl" Re!l!!on 1:0

; January 1994

Tahle F-¢

D/Q at the Nezrest Milk Cow and Meat Animal Locatione within 5 miles

Dowwind Nearest Milk Cow D/Q{1/0**2) Nearest Meat Animal D/0(1/m**2)
Direction Radius Mixed Ground Radius Mixed Ground
(meters) Release Release (meters) Release Releace

~ 80CO. 1.154E-10 2.975¢-10 8000. 1.154E-10 2.975€-10
NNE B8000. 1.041E-10 2.684E-10 8000. 1.041E-10 2.6B4E-10
NE B000. 1.639€-10 3.623¢-10 B000. 1.639€-10 3.62%¢ 10
ENE B8000. 1.47BE-10 3.081E-10 BODD. 1.47BE-10 3.08::-10
13 8000. 1.666E-10 3.308¢-10 B000. 1.666E-10 3.308E-10
ESE 8000. 1.325£-10 3.002¢-10 BO0O.  1.325€-10 3.002¢-10
SE 8000. Y.343E-10 3.164E-10 8000. 1.343g-10 3.164E-10
SSE 8020. 9.873e-11 2.055€-10 800C. 9.873e-11 2.055€-10
s 8000. 1.372¢-10 2.550£-10 8000. 1.3726-10 2.550€-10
SSW 8000. 1.389€-10 2.404E-10 8050,  1.389E-10 2.404%-10
SW 8500, B.296E-11 1.5316-10 8000. B8.296E-11 1.531E-10
WSW 8000. 6.592€-11 1.268¢-10 7200. 7.920E-11 1.533E-10
W 8000. 6.472€-11 1.157E-10 5600. 1.195€-10 2.194E-10
W BOOC. 5.744E-11 1.074E-10 B0OO.  5.744C-11 1.074E-10
L 8000. 7.706E-11 1.359-10 8000. 7.706E-11 1.359€-10
N 8000. 9.972€-11 1.836£-10 8000, 9.972e-17 1.836&-10

Based on the formulas in Section B.4 of Appendix B.
Approximate distance from the station as determined by aunual census.
The mixed mode release data are provided for reference purposes only.

Rout ine dose calculatione are performed using ground level release data.

F+13
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January 1994

Table F-7 (Continued)

Maximum Offeite Finite Plume Gamma Dose Factore Based on 1 cm Depth at the Unrestricted Area Boundary for

Xe-13133
Downwind Unrestricted Mixed Mode{Vent) Release Ground Level Release
Direction Area Bound Radius v VBAR Radius G GBAR
(meters) (meters) (mrad/yr)/{uCi/sec) (meters) {mrad/yr}/(uCi/sec)
N 459 469 2.709E-04 3.304E-04 469 1.412E-02 ! .236E-03
NNE 475 . 475 . 3.266E-04 2 912¢-04 475 . 1.427E-03 1.247€-03
NE 400 400 4 796E-04 4 271E-04 400 1 BY99E-0F 1.658F-03
ENE 400 400 . 4 _020E-04 3 5B4F-04 400. 1 639E-03 1. .433F-03
£ 400 . 400 . 3.B36E-04 3 4:4E-04 400 1. 672E-03 1.463E-03
ESE 400 400. 3.316E-04 2 976E-04 400 . 1.790¢€-03 {1.565F-03
SE 400 400. 3 485E-04 3 133 -04 400 1. 962E-03 1 .720E-03
SSE 400 . 400. 2.285E-04 2 063FE-04 400, 1. 183E-03 1.037€-03
S 433. 433, 2.749E-04 2 464F-04 433 f . 099E-03 9.639%F -04
55w 439 439 2.337€E-04 2. 108E -04 439, B.7028-04 B.527F-04
5w 518. 518. 1 27TBE-O4 1.163F-04 518 5.633E-04 4 _965F-04
wow 671. 671. 7.715E-05 7.0652-05 6871, 2. 779E-04 2 459F-04
w 658 658. 7.644E-05 €.990t-05 658 . 2.B4BE-04 2 S1BE-04
WNW 892 232 4. 907E-05 4 _506f-05 893 1.B20E-04 1 _616E-04
N B47. B47. 7.083E-05 6.495E-05 BAT 2.647E-04 2 _247E-04
NNW 725. 728. 1.1BRE-04 1 _OB6E-04 725. 3.978E-04 2.S518E 04

Zion Site Meteorciogical Data /79 - 12/87

P2






GZ-4d

LB/ZF - B4/t €13Q (e0BojoJos e BLiS Lol Z

£0-35pS 1 EO-30098 ) SZL vO-3vLE 9 9$0O-3EGS 3 "STL QTL MiNN
EO-3L90° 1 EO-3980 1§ ‘ive ¥0-3906 € pC-3090 ¥ LvE ive M
¥O-3EL2 L #0-30€S L £68 vyO-3LEL'T vO-3088° 2 ‘€68 “£68 Mim
€0-3501 '} EC-30PL 4 8G9 pO-3ESE ¢ ¥O-396Z ¥ ‘859 "BsS L
€0-3LBO'4 EG-39Z1 4 129 FO-39EL ¥ PO-3BLE ¥ LS - mEM
€0~3LEV'T EG-IVIT T 8is v0O-3868°'9 v0-3588°'9 ‘BIS Bis mS
EO-3IVZH'E EO-3IPGLE ‘BE¥ £€0-39Z1 ") EO-3E8) '} ‘6EV "GEV MSS
EO0-36E0'¥ EO-3F8L ¥ EEY E0-3LGT '} EO-3I0E '} "EEV EE¥ S
EQ-30pE ¥ £O-3i6% ¥ “00¥ £0-38Z) '+ EO-3p8) '} 00w (e8] 4 58
EO-3IEB) "L EO-3Zvy L o0y £0-3689° 1 €0-3€4L TO0P 00y as
EO-3pLp 9 EO-3L0L°9 OOv £0-386E"1 €0-34197 ) o0p “Cov is3
€0-3¥L0' 9 EO-3EGT "9 "O0¥ €E0-3vZL ) EC-3S8L O0v COv 3
€0-32%6°S EC-3IBEL '9 00w EO-3SLL L EC-ILES ) 008 00% iN3d
€0-3208°'9 €£0-3E£60 L QOv £E0-3L60°C EO-FH LV T Q0w OO0y N
€0-3¥Z1 'S EO-380E S SLy E0-3L¥¥P ) E0O-386Y | Siv SLv AN
€0-30€) 'S EO-3ISIE S (31 £0-3829 4 E0O-38989 ') 69y BSv N
(Q8s/1on) /(4A /peaw) (ssaisw) {(oas/1an) /(4A/peau) (Saajaw) (Sieiow)
3vED 9 sSnipey dVHA A SNipey PUNoOg €84y UGl io9410Q
esgajay (A8 puUnoUn GS0e |8y (IUe) )SPON PeXIN PeLOLJISaIUn PuUlsumrog
SET-9X

03 Axepuncd eeJyY pelofIzseIun eyl 3¢ yadsg wio T UO pesed SI0JDEY 980( PWUIIEH SWNTd SITUTA @3[8JI0 WnWIXel
{panuilucy) L-d 8TgelL

¥667 A3enuep
01

Uox LY il 7 —




203 Arepunog eely pe3olilsaIun eyl 3€ yideg wo T UC peseg SIc3ioRi 880 WUIIESH sUNTd 93TUTS ©3T783J0 WNEIXeR

PE&T

Azenuep

0°T UOTSTA®Y

{oas/ion) /(A /peaw) (sqaaiaw)

vO-3990 v »0-3002
#0-30Z4°C vO-3161
vO-300¥ "+ »O-3ivw
pO-368L8°C »O-3¥LE
vO-3Lv0°E pO-36P)
p0- 3541 "9 #O-3TBE
£E0-308% '3 EO-320€
EO-36p¥ | EO-3LE¥
£€0-38Lv 4 EO-3BIS
£0-3Lve T EC-3IBTS
E0-3LEE T £O0-394 ¥
EG-30€EE T £0- 3609
€0-35ET°Z £0-301E
E0-38659 7 £O-38v¢L
EO-3969 1 EO-3ki s
E0-3IGER § EO-3l68
avad 2
asee | oy

NN~ RN

L8/

‘SZL
Lve
£68

"8S9
L8
815
8EP

"EEV
00w
00w
O0p
Q0%
O0¥
OOv
Siy
6oy

snipey

| BABT] PUNOJIS

6L/ ®ieQ

$C-366¥% 2
#0-300E° )
G0-308¢ '8
pO-3869° 4
vO-3EL97 4
y0-3v60°€
¥0O-3908°§
vO-39L9°9
yO-3L8BS° S
pO-3620°8
PO-3ISEL L
yO- 3866 8
vO-3L46°'8
£0-3650" 4
vO- 388y 9
vO-3Eiv° L

(Das/ian) /(A /prun) (Sasjaa)

dVHA

(penuf3ucy)

{eoBo|ocucajon @3S uoy2

yO-3TBS"C
pO-3EVE "
S0-3EBL°
v0-30i L°
»0-36TL°
vO-386) °
¥0- 3666
¥O-3E69°
pO- 3IBSL
v0O- IL6T
¥O-3E66°
wO-388E
vO-39LT°
€0-3560
?O-3EL9
v0-3099°

rRCOORSNRINM -0~

A

LET-8X

"STL
L¥e
‘£e8
‘858
(P
‘8is
‘6E¥
"EEV
00w
]
00v
OOV
O0F
GO¥
Siw
69%

‘SCL
ive
‘EE8
859
LLS
‘815
"BEV
38
00w
O
00w
O0v
00w
el g
Siy
69y

(suajaw)

snipey punocg eaay
BSES 9N (JUBA)BION PeXiN PBIJIJISBIUN PuUlRuMGQ

L-d eTqel

HoLioRu1d




alades Mol

(\
o~
L ]
i

L8/2V - 6L/t w3eq (woBoiodoajen @1is UoL2

€C-3EBS '€ E£O-3CT0OL € ‘STL £€0-3€06 '} €0-36S6° 4 114 STL MEN
€0-300€°C €0-30LE°2Z ‘LvE EO-3GEL "L EC-3691 "} ‘L¥8 “L¥8 L
€0-388S8° 1 EO-3TI9 '} 'E68 PO-3089° L #O-3806 L ‘teE "E6E MNMA
€0-3v95°'Z EO-3L¥vD T 859 £€0-3BST ¢ EO-386T ) ‘HS9 ‘859 L
€E0-3899°C EO-36¥vL T L9 E0-334T°3 EO-38BOE '} 149 ‘Lo MmSA
£0-3100°'G EO-3ESL 'S ‘845 €0-3901"C €0-369) T 131 BLS ms
€0-3881 "6 €0-389% 6 “BEV €0-3619°€E E0-3LTL € ‘BEV ‘BEVY ”SS
Z0-38S0° 1 TO-3880° 4 "EEV €0-38B00 ¥ EO-36Z) ¢ i 24 "EEV S
TO-3Li3 "4 TO-3iG1 4 “COP E0-3E09°E EO-FiIL '€ O0r "00% ass
€0-3698° 4 ZO-39%6 1 00y E0-38ST 'S €0-3GIP°S “00v 00¥ 3s
TO-30pL° 4 TO-3EBL Y “00¥ £0-3186 ¥ £0-30E4 'S OOy OO¥ 153
CO0-3869°4 ZO-390L "4 00V £0-3PES'S €0-300L°S “00v Q0w 3
Z0-3965 + TO-3GP9 71 Rolel £E0-3L09°'G €E0-38LL’'S QO (6ol iN3
TO-3EBB L ZTO-30¥6 1 Q0o £0-3Z29°9 €0-34Z8B°'9 “00¥ 00w N
TO-3IpZE § €0-3G69C '} ‘GLv £0-360% v £0-32¥S ¥ ‘SLv ‘SLv 3NN
2Q0-36LE"4 TO-3i1Tv ) 63y EC-30L6 ¢ EO-30Z1 'S 69y ‘69 N
{88 /10n) /(44 /peau) (suajew) (Das/ion)/(JA/peau) (SJ@j8w) (Saajew)
UVHS 9 snppey HvaA A sSnipey pPunog veay uolioesiq
SSed |8y l8Aa] punouy BSEB |8y {IUBAIBSPON POXIN PRI JiISaJU PUAUMDQG
BET-oX

Jo3 AIepunog eveJIy Pe3OTIZSsSIUn 8yl e yadeg wo T Uo pesed 8Icojoed 9800 wuUMIRs SWnld 93FUTd 23T783J0 WnWIXER
(penut3uc)d) (-4 °Tqel

P66 AJenuep
071 UCTIgLAaYy Lias

©d






—7"
L LRGN

Table F-7a

Re!ion 1.0

January 1994

Maximum Offgite Finite Plume Gamma Dose Factors Based on 1 cm Depth at the Restricted Area Boundary for

Kr-83m
Downwind Controlied Mixed Mode({Vent) Release Ground Level Reiease
Direction Arsa Bound Radius v VBAR Radius G GBAR
(meters) (meters) (mrad/yr}/(uCi/sec) imeters) (mrad/yr)/(uCi/sec)
N 375 375. 2.860E-04 2. 156E-0a 375. 1 249E-03 9. 716E 04
NNE 400 . 400. 2.305E-04 1 73BE-C4 400 . f . 217E-03 9. 175E-04
NE 32% 325. 3.644E-04 2 747E-04 325 1 728E-03 1.303E-03
ENE 200. 200. 5 . BGYSE-04 4_445F-04 200 2.915E-03 2 .19BE-03
£ 17S. 175. 6 653E-04 5. 016E-04 175. 3.579E-03 2 _698E-03
ESE 175. 175. 5.378F -04 4_0OSSE-04 175 3.838BE-03 2.894F -03
5€ 175. 175. 5 . 556E-04 4 189E-04 175 4 177E-03 3.149E-03
SSE 200. 200. 2.908F-04 2. 193E-C4 200. 2.0B4E-03 1 S72€-03
S 350. 350 1. 986E-04 1. 498E-04 350 9 TO0E-04 7 314F-04
S5w 375. 375. 1.452€E-04 1._095E-04 375 7 .8691E-04 G _79%E-N4
SwW 475 475. 6.325€E-05 4.769E-05 475 3. 867E-04 2 916E 02
wsw 671, 671, 3.032E-0% 2.286E-05 671 1 629E-04 1 22BE-0O4
w 558 658 . 3.058E-05 2.304E-05 658 {1 657E-04 | 249¢-04
WNW 893 8S3. 1.B12E-05 1.366E-05 893. 1. 004E-04 7 .5S67E-05
NW 847 . BAT . 2.674E-05 2 O16E-05 R4AT . | _4B3E-04 §.118BE-0O2
NNW 250 250. 2.155E-04 1.625E-04 250. 1.132E-03 B.533E-04

Zion Site Meteorological Data 1/79 - 12/87

Note:

ased

on the formulas in Sections B.S and B.6 of Appendix B.

Approximate distance from midpeoint between gaseous effluent

F-29

releaze points.




Table F-7a
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(Continued)

Revision 1.0
January 192954

Maximum Offsite Finite Piume Gamma Dose Factors Based on 1 om Depth at the Restricted Area Boundary for
Er-85m

Dowrwind Controlled

Direction

NE
ENE

£ W w m
;g;(mmmwmmmm
£ mMmMmmM™m

Area Bound Radius
fmeters) (mrad/yr)/{(uCi/sec)

(meters}

375.
400,
32S5.
200.
175.
175.
175.
200.
350.
378.
475.
671.
658

893.
847.
250.

Mixed Modal{vent] Relsase

375.
400.
32%5.
200.
175.
175.
175.
200.
350.
375.
475.
671.
658.
893.
847 .
250.

RN WRG - WWQWIN -

v

.618E-03
.352€-03
.O48E-03
.Ot3E-03
.419€E-03
.026E-03
.205€-03
.B71E-03
.236E-03
.Q33E-03
.572E-04
. 185E-04
. 128E-04
.OS1E-04
.935£-04
.600E-03

Zion Site Meteorological

VBAR Radius

{meters)

1.551€-03 ars.
$1.296E-03 400.
1.961E-03 32%
2.885E-03 200.
3.274£-03 175
2.900E-03 175
3.072E-03 175
1.795%E-03 200
1.1868-03 350.
9 .921E-04 375.
5.35%E-04 475 .
3.067E-04 671.
3.011E 04 €58 .
1.976E-04 893.
2.B27E-0O4 847 .
1.537e-02 250.
Data 1/79 - 12/87

Ground Ltevel Release

HEMUNOMewWWh < o wwadad

G GBAR
{mrad/yr)/(uCi/sec)
252€E-03 S.013E-03
S16F-03 4 _B22E-03
.B39E-03 6 528E-03
.O7TDE-02 1.020E-02
294E-02 1.233€E-02
,379E-02 1.314E-02
.B3%E-02 1 .464E-02
Q9108 -03 7.543E-03
OB{E-03 3.B97E-03
.421E-03 3.269E-03
.B3BE-03 1. .7%58E-03
.367E-04 B 009E-04
_4B2E-04 B. 118E-04
.554E-04 5. 320€-04
OORE -0O4 7.668BE-04
S39E-03 4.3328-03
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January 1954

Table F-7a (Continued)

Maximum Offgite Finite Plume Gamma Dose Factore Based on 1 cm Depth at the Regtricted Area Boundary for Kr-85

Downwingd Controlled Mixed ModeiVent} Reliease Ground Level Release
Direction Area Bound Radius v VBAR Radius G GRAR
(meters]) {(meters) (mrad/yrj)/{uCi/sec) (meters) (mrad/yr)/{uCi/sec)
N 375 378, $t.B10E-O5 1.7S50FE-0% 375 5 650F-05 5 463¢-05
NNE 400 400 1.S17E-05 1 _467E-0OS 2400 5.302E-05 5. 127€-05
NE 328 325. 2.282E-05 2.207E-05 2% 7.343E-05 7 _101E-05
ENE 200. 200. 3.346E-05 3.236E-05 200 1 _145E-04 1 _107E-04
£ 175. 175. 3.796E-08 3.671E-05 178 1 383E-04 1.33BE-C4
ESE 175. 175 3.39BE-0% 3.286E-05 175 f 475FE-04 ¢ 426E-04
SE 175 178, 3.607E-05 3. 488E-0% 175 i _644E-D4 {1 S90F -04
SSE 200 200 2.120E-05 2 .CS0E-0% 200 B 484E-05 B.204E-05
5 3%0. 350, 1.38B4E-05 1.239E-0% 350. 4 4DIE-O5 4 _258E-05
55w 375. 37S. 1.16BE-0O5 . 129E-05 375. 3.7TI0E-05 3 58BE-05
5w 475 475 . 6. 434E-06 6_222E-08 475 2.012E-05 1.945E-05
Wow 6714 &71 3.737E-06 2.614E-06 671, 9 147E-06 B BASE-06
- 658 658 3.664E-068 3. .543F-06 658 9.329E-06 9 021E-08&
WNW 893. 893. 2.425E-06 2.345E-06 893 6. 15BE-06 5 95S5E-08
NW Ba7. 847 . 3 444E-06 3 330E-08 B47 . 8. B61E-06 B.S569E-06
NhW 250. 250. {1.B32E-05 1.771€-058 250 4 B78E-05 4_71SE-05

Zion Site Metecrological Data (/79 - (2/87
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II !ll! R;!llhon 1.0

January 1924

Table F-7a (Centinued)

Maximum Offsite Finite Plume Gamma Dose Factors Based on 1 cm Depth at the Restricted Area Boundary for Kr-950

Downwind Controlled Mixed Mode(Vent] Release Ground (evel Release
Direction Area Bound Radius v VBAR Radius (] GRAR
{meters} (meters) {(mrad/yr)/(uCi/sec) (meters) {(mrad/yr)/(uCi/sec)

N 375 ars 1.931£-02 1.B73E-03 s 2. 639E-03 2.558E-03.
NNE 400. 400. 1.546E-023 1 .S00E-03 400 1. 800E-03 1 T745E-03
NE 325. 325 3.920€E-03 3.8B02E-03 325 5.743F-03 5.567¢-03
ENE 200. 200. 9.603€E-03 9.312E-03 200. 1.770€-02 1. 715E-02
E 175. 175. 1.293€-02 1. 254E-0° 175, 2 .606E-D2 2.526€-02
ESE 175 175. 1.009F-02 9 782E-03 175 2. 2928-02 2. 222E-02
SE 175. 175. 1.001E-02 9. 712E-03 175 2 348E-02 2.276E-02
SSE 200 200. 5.619€-03 5.450€-03 200 1. 091E-02 1.058BE-02
S 350. 350. 2.477E£-03 2.402E-03 350. 3.313E-03 3.212e-03
S5W 375. 275. 1.852¢-03 1.796E-03 378 2.423E-03 2.349E-03
SwW 475 . 475. 5.779¢-04 5,.605L-04 475 6.536E-04 6 356E-04
wsw 671 671. 1.729E-04 1 .677E-04 671 t BS1E-O4 1 .8B33E-04
w 658 . 658 . 1 667E-04 {1 . B617E-D4 658 1 788E-04 1 735E-04
whiw 893. 893. 4 Q46E-0O5 3.924E-05 893. 3.38B0€ 05 3.277€-05
W 847 847 5.538E-05 §.372€-05 847 2.902E-05 2.820E-05
NN 250. 250. 4 _099€-03 3.975¢£-03 250. 5.977€-03 5. 793E-03

Zion Site Meteorological Data /79 - 12/87




ZION

Table F-7a (Continued)

Revision 1.0
January 19594

Maximum Offgite Finite Plume Gamma Dome Factors Based on 1 ¢m Depth at the Restricted Area Boundary for
Xe-131m

Downwind Controlled
Direction Area Bound Radius

{meters}

375
400
325.
200.
175
175.
TS
200,
350.
a7s.
475
671.
6§58 .
893
B47.
250.

Mixed Mode(Vent) Ralease

(meters) (mrad/yr)/{uCi/sec)

375

400.
325.
200.
175.
175.
175.
200.
350.
375.
475 .
671%.
658.
893.
847 .
250.

NN « WU sacnaduN

Zion Site Meteorolopical

v VBAR
LSBSE-04 2 O19E 04
L1028 -04 1 . 6A4E -04
.283E-04 2 564F-04
.219E-04 4 065 04
. BTBE-04 4 S8OE-04
.B17E-04 3.763E-04
.O00E-04 3 _909E-04
661E-04 2 OBBE-0O4
.BYIE-D4 | _419E-04
.354E-04 Y _086E-04
.183E-05 4 894E-0S
.O7TSE-0S 2.461E-05
.092E-05 2 .471E-05
.B99E-05 {.S25E-05
.TT8E-0S 2.225€E-05
LO21E-04 1 _594E-04

Data 1/79

Ground Level Release

Radius

{meters) (mrad/yr)/{uCi/sec)

275
400.
32%.
200
175.
175.
175.
200
350.
375.
475
671
658 .
893,
RAT.
250.

12/87

W il oo WDDW e W WN - -

2] GBAR
131E-03 B.751E-0a
O74E-03 A _30BE-04
SO7E-03 t. 165E-03
.510E-03 1. 938E-03
O6RE-02 2 36RE-03
291E-03 2.539€-03
.598E-03 2 778BE-03
.BOBE-D3 1 . 397E-03
.SBVE-04 6.652E-04
90BE-04 5.357E-04
SS55€-04 2 .761E-04
499F-04 1 167E-04
.B46E-04 1 ._203E-04

.547E-0% 7.446E-05
.405€E-04 1. 095E-C4
BRIE-O4 7.646E-04

R



Table

F-7a (Continued)

Fﬁ!ll!gOn 1.0

January 1994

Maximum Offgite Finite Plume Gamma Dose Factorsg Based on 1 cm Depth at the Restricted Area Boundary for
Xe-133m

Downwind Controlled

NNE
ENE
FoE

SE
SS5E
SSW

wSw

Wi

(maters)

ars.
400
32%
200.
175.
175
i75.
200
350
a7s
475
671.
658 .
893,
847.
250

Mixed Mode{Vent) Release
Direction Area Bound Radius
(meters) (mrad/yr}/{uCi/sec)

375

400.

325

200 .
175.
175.
1.
200.
3%50.
375.
475,
ars.
558 .

893

B47 .

250

WAL wNWadoLOoNWwS

v

.538E-04

73I5E-04

. TA9E -04
.B4ASE -04
.991E-04
.45TE-04

856E-04

.912€E-04
- 300E -04
.599E-04
.289E-04
.940E-05
. 885 -05
.398E-05
.341E-05
.948E-04

Zion Site Meteorclogicatl

3
3
4
7
8
7
7
4
2.
2
]
6
1)
3
S
3

vBar

.B91E
. 209¢
. 927k

536E

~04
~04
~04
-04
.S16E-
250¢E -
S05E -
248E -
B4BE -
.262€ -
LA3TE-
.183E -
- 122E -
.93VE-
.B658E -
.445E -

04
04
04
04
04
04
04
o5
05
05
05
04

Data 1/79

Ground Level Release

Radius
(meters)

375.
400
325
200.
17%
175
175
20C
350
37%
475.
671.
658 .
893
847
250.

12/87

G

GRAR

{(mrad/yr )}/ {uCi/sec)

- e R A DY e A UT B B WA e e

.T67TE
67 1€~

334E
BO2E
629E
954E
453
T64E
354¢
107€
805E

03
03

-03
~-03
-03

03

~03
-03
-03
-03
S20E -
.586E -
.638E
. 390E -
.SITE~

04
04

-04

04
03

1
1
1
3
3
4
4
2
1.
2
4
2
2
)
2
1

.482E-03.
. 400E -03

955E -03
169¢ -N3

.855€ -03
- 124E-03
.545¢ -03

309E-03
138E-03
334€-04
913€-04
144€-04

. 199E-04
.399E-04

0O38E -04

.2B9E-03




Table F-7a (Continued)

Revision 1.0
January 1594

Maximum Offesite Finite Plume Gamma Dose Factors Based on 1 cm Depth at the Restricted Area Boundary for
Xe-133

Downwingd Controlled

Mixed Mode{Vent) Release

Groung Level Release

Direction Area Bound Radius v VBAR Radius G GBAR
{meters) {(meters) (mrad/yr)/(uCi/sec) (meters) {(mrad/yr)/{ucCi/sec)
N 375. 37s. 4 BO1E-04 4 343E-04 37%. 1 BB4F-03 1 6S44E-03
NNE 400 . 400 . 4.034E-04 2 58BE-O4 400 1. 779E-03 1.551E-03
NE 325. 325. 6. 195E-04 5. .49%E-04 325. 2.478E-02 2.158E-03
ENE 200. 200. 9.409E-04 B . 304E-04 200. 3.981E-03 3.449E 03
£ 175 178 1.063E-03 9.288E-04 175. 4 53 E-03 4_1B4AE-03
ESE 178 175 9 007E-04 7.989E-04 175. 5 {66€-03 4 _469E-03
SE 175 175. 9 _451E-04 B 394E-04 175. 5.7418-03 4_S48BE-00
SSE 200. 200. 5 .285€E-04 4 T22E-04 200 2.0(%€-03 2.527E-03
S 350. 350. 3.597E-04 3 .213€E-04 350. 1 _4%1E-03 1.269E-03
SSW a7s ars. 2.854E-04 2.567E-04 378. 1 _196FE-03 1 _.049E-023
S 475 47%. 1.423E-04 1.292E-04 475 . 6.328F 04 5.57T1E-04
wow 671 6871, 7.715E-05 7.065E-05 671. 2.779E-04 2 .459E-04
w 658 . €58, 7.644E-05 6.990E-05 €58 . 2.8B48E-04 2 .51BE-O4
WNW 893, B93. 4_907E-05 4 506E-05 8313 § R20E-04 1 .616E-04
Nw 847. 847 . 7.083E-05 6.49%E-05 847 2.647E-04 2 347E-04
NAW 250. 2%50. A4.276E-D4 3.84%E-04 250. 1.635E-03 1.425E-03
Zion Site Mateorological Data 1/72 - 12/87
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Downw ind Controllad

imeters)

N 7s
NNE 400
NE 325
ENE 200.
E $75.
ESE 175
SE 175.
S5E 200.
S 350.
SSw 375.
Sw 475.
WSW 671
w 658
WNW 893,
Nw RAT .
NNW 250.

Table

leﬂ!

F-7a (Continued)

Hixed Mode(Vent) Release

Direction Area Bound Radius

v

VBAR

(meters) (mrad/yr)/(uCi/sec}

ars
400
325
200

175.
175,
175.
200.

350

375.
475,
671,
658.
893.
847,
250.

- w WND NN NN =D -

O7BE -03

.696E-04
.ATTE-OD
.423E-03
.870E-03
. 496E-03
.BO09E-N3
. 505 -03
. 127E-04

572€E-04

.659E-04
.729€-04
.710E-04
.763E-05
.343E-04
.2S2E-03

Zion Site Meteorological

1.043E-03
8.415E-D4
1.429E-03
2.344E-03
2.777€-03
2.416E-03
2.525E-03
1
g
"
3
1
1
8
1
)

456E-03

.B32E-04
.328E-04
.541E-04
.673E-04
.655E-04
.480E-05

J00E -04

.214E-03

Ground Leve!

Radius

Maximum Offgite Finite Plume Gamma Dose Factors Based on 1 om Depth at the Restricted Area
Xe-137

imeters) (mrad/yr)/(uCi/sec)

375.
400
325
200
17%
175.
§79.
200.
350.
378
475
671
658
893
847
250

Data 1/79 - 12/87

F-41

NN aeNWN-=NMDDDODDIYTWNN

Release
G GERAR
.BOBE-03 2.7Y7E 93 -
342E-03 2 .266E-02
B9SE -Q3 3 .76BE-03
O06E-03 6. 77BE-03
Q24E-03 B.634€-02
2RIE-03 8 979E-02
.922E-03 9.600E-03
,BS1E-03 4 693E-03
154E-03 2.08B4E-03
T12E-03 1.657€E-03
.510E-04 7. 266E-04
{49F-04 3. 047E-04
974E-04 2 B7RE-O4
447E-04 1 400E-04
.191E 04 2 120E-04
763E-03 2.673E-03

RJ!l!ion 1.0

January 1924

Boundary for
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Table F-7a

{Continued)

Re’l'!on 1.0

January 1994

Maximum Offesite Finite Plume Gamma Dose Factors Based on 1 cm Depth at the Restricted Area Boundary for Ar-41

Qownwind Controlled
Direction Area Bound Radius

NNE
ENE
ESE
SSE
SSW

SW
NGW

WNW

{moters}

ars.
400

325.
200.
175.
175.
176,
200.
350.
375.
475,
671.
658.
893.
847
250,

Mixed Mode(Vent) Release

(meters) (mrad/yr)/{uCi/sec)

375.

400

325.
200.
175
175.
LXi B
200.
350.
375.
475.
671.
658 .
893.
R4aT.
250.

Mot «a N VDY sovs e ™

Zion Site Meteorclogical

v VBAR
.235€-03 7.972E-03
B98E-0O3 € 677E-03
042E-02 1.009E-02
.536E-02 1.4B7E-02
.747E-02 1.691E-02
,B573E-02 1.522€-02
.B69E-02 1.616E-02
.B26E-03 9.511E-02
.335€-03 6.133€E-03
.36SE-03 5.193E-03
.96BE-03 2.873E-03
.T13E-03 1.65BE-03
.6B82E-03 1.628E-02
.103E-03 1.068E-03
.576E-03 1.525E-03
.510£-03 B.23BE-03

Ground
Radius

375.
400 .
335.
200 .
175
175
175.
200.
350
37%
475.
671.
658 .
893,
BAT.
250.

G GRAR
(meters) (mraa/yr)/(uCi/sec)
48B9E-02 2.409E-02.
21GE-02 2.245E-02
L 24TE-~02 3.143€-02
103E-02 4 940FE-02
188E -02 5.990£-02
S92E-02 6 .2B1E-02
.324E-02 7 .090€-02
783€-02 3.643E-02
.927E-02 1.866F-02
.S11E-02 1.5859€-02
.584E-03 8.309E-03
.Q40E-03 3.B14E-03
.96 {E-Q03 3 B34E-03
.591E-03 2.508E-03
T36E-03 3.617E-03
1S6E-02 2 .087E-02

Data 1/73 - 12/87

F-43

NUNWWUD wa@-S0DOWNaNN

Leve! Release




Summary Table

Clinss

To

MmO O®E»

tal

Summary Table

Speed

99,

;E:O(lm(n&cau..

.45
.08
.05
.08
.05
.05
05
.05

N

267

104
. 745

729
.499

3.924

N

. 003
.023
194
320
.478
.69
. 656
1.106
458
.037
. Q00
. 000

3.924

NNE

S04
110
. 162
992
1.507
603
412

4.292

NNE

. 000
.022
172
.3ar2
.599
.720
.T713
1.2%7
. 407
.029
. 000
. 000

4.292

of Parcent

NE

349
. 085
L1214
685

521
252

3. 348

of Percent

NE

. 005
.026
. 200
.529
.629
. 650
.484
.615
.19
.016
. 000
.000

3.346

Mixed Mode Juint Fregquency Distribution Table Summaries

250 Foot Elevation Data

by Direction and Class

ENE

.248

059
.498

386
283

2.689

. 243
079
.098
.544

248

2.640

ESE SE
L3115 . 542
.069 . 118
.087 . 142
.536 L7414
.924 *. 376
. 410 .568
.247 .362

2.588 3. .848

by Direction and Spsed

ENE

.013
043
.23%
. 560
.522
. 456
. 296
. 372
+ $7%
017
. 000
.000

2.683

009
027
.270
.576
.514
.374
.247
.422
. 182
.020
. 000
. 000

2.640

ESE SE
. 0086 . 000
.036 .030
. 287 .262
.518 .586
473 .722
.392 .7%3
.262 .528
.478 732
. 148 .229
012 017
-000 <000
. 000 .000

2.588 3.848

ZIc

Supplemental Table A

SSE

409
= i 2
139
.an7y

822
700

SSE

.00
-035
. 260
.601
.Baz
.898
.BO7
1.237
.348
.023
. 000
. 000

5.0862

Wind directions in tables are presented in

In order to determine the final
the 250 FT Mixed Mode table)

Mode table) are used to

F-4

1}
-
“a

.247

071
.552
.597
. 196
. 366

014
.026
.224
.414
.562
.886
.978
.609
. 365
.022
.000
. 000

5.097

4

mixed mode values,
and 28.529% of the ground level value
calculate the final values.

SSW
.214

.603

1133

5.217

SS5W

.002
.023
. 187
.362
.590
.895
.968
1.743
412
.029
. 000
. 000

5.217

*wind from*

5w wWSW
. 335 . 440
090 105
104 132
.978 . 933
2.358 2.073
1.35%4 977
1.008 813z
6.227 S5.272
W WSW
.00C . 003
027 .027
. 189 158
393 .318
.59% . 548
.937 .83
1. 115 .993
2.243 1.8S%6
. 877 &k
.D48 . 034
. 000 . 000
. 000 . 000
6.227 5.272
and not

.648
. 143
. 139

.897
.421

5.414

*wind to*

71.471% of the elevated

737
. 138
.14
1.136
2.097
.B7S
.428

5.552

WNW

.00t
.030
Ry
.433
L7186
1.029
.39
1.651
.249
.01
. 000
. 000

5.552

direction.

value

: 705
. 143
. 183

- .B58
483

Nw

.00 1
.026
.213
.572
.B31
{.145%
1.362
1.628
. 164
. 007
000
-000

5.950

Revision 1.0
January 1994

. 400
152
. 146

644
. 388

4_353

.00%
.031
180
344
. 595
.851
971

187
010

4,353

Total

A - we
BONNONW

¥ A

074

. 489

391

.238

764

. 2586

487
116
338

. 369

a7t

{(presented in

{presented in the 30 FT Mixed
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NOTE :

Summary Table

Class

aumoom»

Tota?l

Summary Table

Speead

.45
. 0%
.05
.05

1
2
3
4
S
6
3.
10.08
13
i
a9

Total

Wind directicns

N

573
175
213

.488
2.801

155

.A472

877

o3

-

£
L d
Ea

Supplemental Table B

Ground Level Joint Frequency Distribution Table Summaries

of Percent by Direction and Class

NNE NE ENE E ESE
881 . 500 . 366 . 343 .A40
211 1 . 089 .087 .0B8
.281 <189 113 . 103 . 120
.629 1.012 . 801 . 756 .681

521 1.683 1.537 1.317 1.06S8
. 710 .463 . 384 3n9 .313

253 176 . 132 127 . 192

4B6 4. 130 2.42% 3 122 2.898

SE

582
482
797
258

3.867

of Percent by Direction and Speed

NNE NE ENE 13 ESE

. 065 .ose -009 .022 .012
. 168 . 156 . 148 129 . 118

874 .518 467 .458 . 558

031 861 .743 .6583 . 806
. 309 . 882 554 .456 .478
. 129 .586 . 345 .338 . 230
.Bay . 409 .273 .279 L2314
L7179 . 354 L4185 . 393 . 283

312 213 . 366 .246 - 127
154 .087 . 118 . 102 .050

.023 . 004 013 .024 003
. 000 . 000 - 000 . 000 . 000

486 4,130 3.42% 3.122 2.898

SE

.08
-13%
.636

.Be6
. 369
181t
. 158
.032
.003

3.687

in tables arxe presented in

SSE

.503
A87
1T
97

692
383

SSE

. 037
. 134
.534
1.075
1.269
.797
477
.482
-123
.026

4.954

.397
« 349
115
.036
.835

.

.603

8.02%

027
L2186
.254
.628
. 134

- -

.418
. 265
.083
.05

8.02%

*wind from*

SS5wW

.324
.058
.089
.783
2.531
1.815
1.642

7.241%

55w

. 042
.238
1.834

i.088
« 798
.873
LIS
. 129
.014
.001

7.241

- et ) -

- -

and npt

SwW

509

. 139
. 168
.610
911
.987
.448

LT72

Sw

.027
21
.67%

781

. 655
178
.338

.318
.07%

772

‘w:nd to*

- -

wW5W

. 640
176
. 207
. 454

. 547
. 987

.3n

w WNW

24t . 989
219 17
235 B L
1.820 1.°.8
3.293 2.756
1.385 1{.331%
1.028 1.192

w WNW
.042 .043
.233 . 264

1.328 1.837
1.%44 2 223
1.715 1.534
{. 404 1 079
1.007 . 550
.936 . 489
.219 .062
.08% 014
012 . 002
. 000 . 000

B.92¢ B8.097

direction.

- NN

. 950
218

250

. 967
. 239
. 143
LT70

.534¢

075
. 350
042

.B73
079
. 537
.253
.019

.534

Revision 1.0
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566

209

:707
. 416

5.543

. 054
234
990

.B36
. 468
.338
. 046
009

5.543

Total

NN e

19.

a8

1"

100.

. 605
. 363

771
718

LO58
16.

439

.049

Total

100.

631
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Supplemental Table B -Continued

Ground Level Joint Frequency Distribution Table Summariss

Summary Table of Percent by Speed and Class

Class A ) e D 3 F G
Speed
45 006 004 005 .04a0 172 154 .249
1.0% 036 013 .024 121 .797 .B23 1 344
2.08 . 464 1414 194 1.59¢f 4 BO5 4 405 5. 502
3.05 1. 608 433 507 2 B10 8 _B47 5. 409 2.862
4. 05 2.520 563 €13 4. 211 B . 107 2.995 L7115
5.05 1.309 .419 S0 3.38B4 5.795 1.394 .251%
6.0% t.211% . 3086 .368 2.527 4.023 .681 . 085S
8.05 {.281% 342 a1 2.768 3.745 47R . 030
10.05 410 099 04 B77 1.317 078 . 010
13.0% 147 029 054 348 400 019 001
18 .00 014 o04 .012 042 cas 001 000

99. 00 . 000 . 000 . 000 000 000 - 000 .000

F-49
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