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CHAPTER 10

RADIOAUTIVE EFFLUENT TREATMENT AND MONITORING

ATRBORNE RELEASES
System Description

A simplified gaseous radwaste and gaseous effluent flow
diagram is provided in Figure 10-1.

Each airborne release point is classified as stack, vent, or
ground level in accordance with the definitions in Section
4.1.4 and the results in Table A-1 of Appendix A. The
principal release points for potentially radioactive
airborne effluents and their classifications are as follows:

The ventilation chimney (& stack release point).
. The reactor building ventilation stack (a vent
release point).

Condenser Offgas Treatment System

The condenser offgas treatment system is designed and
installed to reduce radiocactive gaseocus effluents by
cellecting nen~condensable off-gases from the condenser and
providing for holdup to reduce the total radicactivity by
radiodeécay prior to release to the environment. The
daughter products are retained by charcoal and HEPA filters.
The system is described in Section 11.3.2.1.1 of the Quad
Cities UFSAR.

Ventilation Exhaust Treatment System

Ventilation exhaust treatment systems are designed and
installed to reduce gaseous radioiodine or radiocactive
material in particulate form in selected effluent streams by
passing ventilation or vent exhaust gases through charccal
adsorbers and/or HEPA filters prior to release to the
environment. Such a system is not considered to have any
effect on noble gas effluents. The ventilation exhaust
treatment systems are shown in Figure 10-1.

Engineered safety features atmospheric cleanup systems are
not considered to be ventilation exhaust treatment system
components.

Radiation Monitors

Plant Chimn2y Monitor

Monitors 1(2)-1730A/B continuously monitor the final
effluent from the chimney.

The monitor system has isokinetic sampling, gaseous grab

sampling, iodine and particulate sampling, and tritium
sampling capability.

10-1
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The chimney effluent is alsc monitored by a separate
particulate, iodine, and noble gas (SPING-4) system and a
Victoreen system. The SPING/Victoreen system has high range
capabilities to deal with accident conditions including
postaccident sampling capability. The Victoreen sampling
gystem automatically begins taking samples after a high
signal has been received on the SPING-4 low range noble gas
monitor. Output from the SPING/Victoreen system is
obtainable in the control room,

No autcomatic isclation or control functions are performed by
these monitors. Pertinent information on these monitors 1s
provided in the Quad Cities UFSAR Section 11.5.2.3.

Reactor Building Vent Stack Effluent Monitor

The combined reactor building ventilation is also monitored
by a SPING-4. This monitor has high range capabilities to
deal with accident conditions. The SPING-4 noble gas
detectors have ranges that envelope the range for the
reactor building wvent effluent trip point.

The vent stack monitor has isckinetic sampling and iodine
and particulate sampling capabilily.

No automatic isolation or control functions are performed by
this monitor.

Pertinent informaticn on this monitor is piovided in the
Quad Cities UFSAR Section 11.5.2.4,

Reactoy Building Ventilation Monitors

Monitors 1(2)-173%5A/B continuously monitor the effluent from
the unit 1(2; reactor building. ©On high high alarm., the
moniters automatically initiate closure of valves A01(2)A-
5741, A01(2)B-5741, AC1(2)A-5742, and A01{(2)B-5742 thus
iseclating the Unit 1{2) reactor building, and initiate
startup of the Unit 1(2) standby gas treatment system, and
isclates control room HVAC.

In addition to the above monitors, there is continuous
iodine and particulate sampling of the reactor building
exhaust .

Pertinent information on these monitors is provided in Quad
Cities UFSAR Section 11.5.2.4.

Condenser Air Ejector Monitors
Monitors 1(2)~1733A/B continuously monitor gross gamma

activity downstream of the steam jet air ejector and priog
to release to the main chimney.

10=2
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(1.11) ¥ { £,[Q,5; + Q. V1) < 500mrem/yr (10-1)

¥ (TF [(X/Q), Q,, exp(-4,R/3600u,) (10-2)

+ (X/Q) Q..exp(-4,R/3600u,)]
+ (1.1 (FD[Q,S, « Q. V.13
< 3000 mrem/yr

The summations are over nceble gas radionuclides 1.

£, Fractional Radionvclide Composition
The release rate of noble gas radionuclide i divided by
the total release rate of all noble gas radionuclides.
Qs Total Allowed Release Rate, Stack [uCi/sec)
Releage
Tne total Allcowed release rate of all noble gas
radionuclides released as stack releases.
Qo Total Allowed Release Rate, [uCi/sec)

Vent Release

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

The remaining parameters in Equation 10~1 have the same
definitions as in Eguation A-8 of Appendix A. The remaining
parameters in Eguation 10-2 have the same definition as in
Equation A-9 of Appendix A.

Equation 10-1 is based on Eguation A-8 o. lAppendix A and the
RETS restriction on whole body dose rate (500 mrem/yr) due
to noble gases released in gaseous effluente (see Section
A.1.3.1 of Appendix A). Equation 10-2 is based on Egquation
A-9 of Appendix A and the RETS restriction on s£kin dose rate
(2000 mrem/yr) due to noble gases released in gaseous
effluents (see Section A.1.3.2 of Appeniix A).

The value of Equation 10-1 (2.3 x 10® uCi/sec) is used as
the limiting noble gas release rate.

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

Release Mixture

In the determination ol alarm and trip set points the
radicactivity mixture in the exhaust air is assumed to be
the same as the analysis of a representative sample of noble
gases collected at the recombiner during the calendar
guarter in which the monitor is recalibrated.

10-4
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10.1.3.4 Conversion Factors .

The conversion factors used to establish gaseous effluent
monitor setpoints are obtained as follows.

Reactor building vent effluent monitor.

The monitor setpoint is established at 2 mr/hr above
background. For the purpose of setpont determination
it is assumed that the backgrocund is 1 mxr/hr. There
is sufficient conservatism in the setpoint
calculation to accommodate routine variations in the
: background. However, the isotopic analysis in

- Section 10.1.3.3 is used to confirm that the setpoint

is conservative.

- Condenser air ejector monitor.

The isotopic analysis in Section 10.1.3.3 and the
flow and monitor reading at the time of the analysis
are used to establish the conversion factor.

Plant chimney monitoxr.

Calibration of the plant chimney monitor consists of
recirculating an amount of off-gas (see 10.1.3.3)

through the noble gas monitors and a Marinelli

beaker. After readings have stabilized, the .
Marinelli beaker is removed and gamma isotopic

analysis performed. The efficiency is determined

from a plot of average gamma energy o¢f the off-gas

sample and net monitor readings.

10.1.3.58 HVAC Flow Rates

The HVAC exhaust flow rates may be obtained from the
process computers, indication in the control room, or fan
combinaticns. Setpoints were calculated using the
following values:

Chimney Air Flow . . g P Ll e ey 350,000 cfm ]
Combined Reactor Vent* (1 fan) . . . . . 42,000 cfm |
Combined Reactor Vent* (2 fans) i e 5 & 96,000 cfm :
* per unit !

10.1.4 Allocaticn of Effluents from Common Release Points

chimney are comprised of cuntributions from both units.
Under normal operating conditions, it is difficult to
allocate the radicactivity between units due to fuel
performance, in-plant leakage, power history, and other
variables. Conseqguently, allocation is normally made
evenly between the units. During extended unit shutdowns
or periods of known differences, the apportionment is
adjusted accordingly. The allocation of effluents is . |
estimated on a monthly basis.

!
Radicactive gaseous effluents released from the main l
|

10-5



10.1.5

10.2

10.

16.2,

10.

{5 ]

)

b

QUAD CITIES Revision 1.0
January 199%4

Dose Projections

Because the gaseocus releases are continuous, the doses
are routinely calculated in accordance with the EETS.

LIQUID RELEASES
System Description

Simplified liguid radwaste and ligquid effluent flow
diagrams are provided in Figures 10-2 and 10-3.

The liquid radwaste treatment system is designed and
installed to reduce radiocactive liguid effluents by
collecting the ligquids, providing for retention ox
heldup, and providing for treatment by demineralizer for
the purpose of reducing the total radicactivity prier to
release to the environment. The system is described in
Section 11.2 of the Quad Cities UFEAK.

River Discharge Tank

There is one river discharge tank (65,000 gallons
tapacity) which receives water for discharge to the
Mizsissippl River. This is the only release path in use.
Radiation Monitors

Liguid Radwaste Effluent Monitor

Monitor 1/2-1799-01 is used to monitor all releases from
the river discharge tank. ©On high alarm the release is
terminated manually.

Pertinent information on the monitor and associated
control devices is provided in Quad Cities UFSAR Sections
11.5.2 and 11.5.3.

Service Water Effluent Monitors

Monitoys 1(2)-1799%-01 continuously monitor the service
water effluent. No control device 1s initiated by these

monitors.

Pertinent information on these monitors is provided in
Quad Cities UFSAR 11.5.3.

Alarm and Trip Setpoints

Setpoint Calculations

Alarm and trip setpoints of liquid effluent monitors at
the principal release points are established to ensure

that the limits of 10 CFR 20 are not exceeded in the
unrestricted area.
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Currently these setpoints are based on the most
conservative releases during the previous 18 months. 1If
it is determined that this is no ionger conservative, the
setpoints are reevaluated.

Ligquid Radwaste Effluent Monitor

The monitor setpeint is found by sclving eguation 10-3
for the total isotopic activity.

ps k) x(B T/ CI/oNe) x((0.5 File + Fiu) 1FL) + B (10-3)
P Release Setpoint [cpm])
g Concentration of radionuclide i in [uCi/md )

the release tank.

s Maximum Release Tank Discharge Flow Rate [gpm}

The flow rate from the radwaste discharge tank.

K calibration constant [cprm/pci/ml )

DWC Derived Water Concentration of (pci/smd )
radionuclide i

(%

From Appendix B, Takle 2, Column
to 10CFR20.1001-20.2402.

g Average dilution flow of initial dilution [gpm]
stream
B Background Count Rate [cpm])

Service Water Effluent Monitors

The monitor setpoint is found by solving eguation 10-4.

Pg (K x (ZC': ,"2 caf «DWC.) X ([FA!‘:‘.: L A ."F.:..)"E (10-4)
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= concentration of radicnuclide 1 in service water

If there is no detectable activity then
Bc,/8c,/DWC, is assumed to be 1 x 10 pci/mi .

L s Maximum discharge rate of service water [apm]
for one unit.

All other terms are as defined in egquation 10-3.
Discharge Flow Rates
Release Tank Discharge Flow Rate

Prior to each batch release, a grab sample is obtained.

The results of the analysis of the sample determine the
discharge rate of each batch as follows:

Fous ® 0.1 ( Fa/% (€ ;;w:;-.) (10-5)
The summation 18 over radionuclides 1.

. Reduction factor for conservatism.

Maximum Permitted Discharge Flow Rate [gpm]
The maximum permitted flow rate from the
radwaste discharge tank.

Dilution Flow [gpm]
Concentration of Radionuclide 1 in (uci/mt )
t Felease Tank
The concentration of radiocactivity in
the radwaste discharge tank based on
measurements of a sample drawn from the
tank.

D - Derived Water Concentration of [uci/me )

radicnuclide 1

From Appendix B, Table 2, Column 2
te 10CFR20.1001-20.2402.

10-8
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Release Limits

Releage limits are determined from 10 CFR 20. Calculated
maximum permissible discharge rates are divided by 10 and
dilution flows are divided by 2 to ensure that releases
are well below applicable derived water concentrations
(DWC} ., (The factor of 2 used in the dilution flows
accounts for discharging the RDT tank to the south
diffuser pipe).

Release Mixture

For the liquid radwaste effluent monitor the release
mixture used for the setpoint determination is the
radionuclide mix identified in the grab sample isotopic
analysis plus four additional radionuclides. The
additional radionuclides are H-3, Fe-55, Sr-8%, and Sr-
S0. The qgquantities to be added are determined using
scaling factors derived from station release data for the
previous six months.

Conversion Factors

The readout for the liquid radwaste effluent monitor is
in CPM. The calibration constant is based on the
detecteor sensitivity to Cs-137.

Liguid Dilution Flow Rates

The dilution flow is determined using Egquation 10-6
below.

F° = (N™ x F™ 4+ N* x F™ - Fi°}) {10-6)
F° = Dilution flow {gpm)
N™ = Number cf circulating water pumps on.
F** = 157000 gpm
Flow with one circulating water pump on.
N*™ = Number of service water pumps on
F*™ = 13800 gpm
Flow with one service water pump on
F'®®* = Deicing flow

Allocation of Effluents from Common Release Points

Radiocactive liguid effluent released from the release
tank is comprised of contyibutions from both units.

Allocation of waste is achieved by comparing the pump
timer totals for each unit's floor drain and eguipment
drain pumps to the amount of waste sent to the river
discharge tank from the floor drain and waste collector
storage tanks. Liquid effluents from laundry and
chemical waste are allocated evenly between units.
During extended unit shutdown or periods of sjignificant
plant input differences, the apportionment is adjusted
accordingly. The allocation of the effluentz is made on
a monthly basis.

10-5%
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Projected Concentrations for Releases

If total DWC is greater than 25, the projected dose due
to liguid effluent releases is calculated. Otherwise,
the releases from the previocus month are used to estimate
the projected dose for the coming month using the
methodology in Secticn A.2 of Appendix A, (See Section
A.2.1 of Appendix A).

SOLIDIFICATION OF WASTE/PROCESS CONTROL PROGRAM

The process control program (PCP) contains the sampling,
analysis, and formulation determination by which
solidification of radicactive wastes from liquid systems
is ersured.

Figure 10-4 is a simplified diagram of solid radwaste
processing.

10-10
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Table 11-1
Radiclogical Environmental Monitoring Program

and/or Sample
airborne

(1)
Ve

o

0

Club Dairy Farm 1.8 mi

.0 mi NE
Sikkema Farm
13.0 mi FSE

Gd o~

Continuocus sampler
operation with particu-
late filter collection

weekly and radicicdine
canister collection
iweekly”

continuous sampler
operation with particu-
late filter exchange
weekly and radioiodine
canister exchange
biweekly”
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Type and Frequency
£ i

Gross beta analysis
following filter
change”

liciodi cani )
I-131 anaiysis
biweekly

5 1 Ay

Test and maintenance
weekly

i ey

Gross beta when
analyses are made™ "
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0-12 East Moline Water Works, 16.0 mi =
(25.8 km K}

9-20 Davenport Water Works, 18.0 mi SsSW
{29.0 km L)

0.1 mi W

g-21 Intake Canal,
2 0.1 mi SW

9-22 Discharge Canal, (0.2
Q-27 Albany,
5.5 mi NE

Upstream on Mississippi
(8.8 km Cj

(0.2 km N)

kam

Ri

P-28 Cordova, Dovnstream on Mississippi
3.3 mi SsW (5.3 km K)

©-18 Musal Dairy, 6.0 mi wWSW (8.2 km M)

Q-26 Bill Stanley Dairy, 3.0 mi ENE
(4.8 km F)

¢-31 Gerald Peterson Dairy., 5.0 mi ESE
8.0 km F)

0-24 Pool #14 of Miss. River

1. Site boundary to 2 miles

Sampling ot

o & B T 2

SW Weekly collection
composited monthly

Weekly
7Y
ver, Annuailly
River,

Weekly: May to October
Monthly: November to April

Semiannually

Annually during grazing
season

Revigion 1.0
January 1293

wpe and Fregquency

Gamma isotopic
analysis menthly

Gross beta analysis
weeakly ‘

Gamma isotopic
analysis annually

I-131 analysis on
each sample

Gamma isotopic on
edible portions of
each sample.

Enumeration by a
door~to~dnor or
eguivalent counting
technique.
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Table 11-1
Radiclogical Environmental Monitoring Program

{(Cont *d)

vy

Revisid 0
Jarnuary 1994

Enumeration by using
referenced information
from county
agricultural agencies
or other reliakle

a. Pasture only.

b Feed and chop
only.

2 Pasture and feed;

If both, ask
farmer to estimate
fraction of food
from pasture:
<25%, 25-50%,
50-75%, or >75%.
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Table 11-1 {Cont'd)
Radiological Environmental Monitoring Program

Exposure Pathway Sampling or Type and Freguency

leazest Resident In ail 1€ sectors up to S miles. Annually

See Table D-16 of Appendix D for definitions of sector codes used with kilometer distances.
See Figure 11-1.
Biweekly means every two weeks.

A gamma isctopic analysis shall be performed wherever the gross beta concentration in a sample exceeds by
five times (5%} the average concentration ¢f the preceding calendar quarter for the sample location,

Far field samples are analyzed when near field results are inconsistent with previous measurements and
radioactivity is confirmed as having its origin in airborne effluents released from the station or at the
discretion of the Emergency Preparedness Director.

See Figure 11-2.

Upstream shoreline sediment monitoring location is not required, serves as contrel only.
See Figure 11-3.

Milk samples are required from two monitoring locations only. Three dairies are listed tc ensure the minimum
criteria.

The fish monitoring locaticon is not identified exactly on the map, the point, $g-24, represents the area of
the station discharge, Pool #i4.
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Table 11-2 (Cont‘'d)
PRACTICAL LOWER LIMITS OF DETECTION (LLD)
FOR STANDARD ENVIRCNMENTAL RADIOLOGICAL MONITORING PROGRAM

Other radionuclides which are measurable and identifiable by gamma
ray spectrometry, together with the nuclides indicated in Table
i1-%, shall also be identified and reported when an actual analysis
is performed on a sample. Nuclides which are below the LLD for the
analyse# shall not be reported as being present at the LLD level
for that nuclide.

The LLD is the smallest concentration of radicactive material in a
sample that will be detected with 95% probability with only 5%
probability of falsely concluding that a blank observation
represents a real signal. For a particular measurement system
(wnich may include radiochemical separation).

4.66 . (8.)

LLD =
(A) - (BE) . (V) . (2.22) . (¥) . lexp (-dat)) . (t)

LLD The a4 prioxl lower limit of detection for a blank sample or
background analysis as defined above (as pCi per unit mass
or volume) .

g, The square root of the background count or of a blank sample
count; it is the estimated standard error of a background
count or a blank sample count as appropriate {(in unite of
gounts) .

E The counting efficiency (as counts per disintegratiom).

A The number of gamma rays emitted per distintegration for

gamma ray radionuclide analysis (A = 1.0 for gross alpha and
tritium measurements).

Vv The sample size (in unite of mase or volume).
p 3 o 4 The number of disintegrations per minute per picocurie.

Y The fractional radiochemical yield when applicable
(otherwise Y = 1.0).

EREY | T R e— Y T— e s o i i i s b e e b
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Table 11-3 (Cont'd)

PRACTICAL LOWER LIMITS OF DETECTION (LLD)
FOR STANDARD ENVIRONMENTAL RADICLOGICAL MONITORING PROGRAM

A The radicactive decay constant for the particular
radionuclide {(in units of reciprocal minutes).

At The elapsed time between the midpoint of sample collection
and the start time of counting (At = 0.0 for envircnmental
samples and for gross alpha measurements).

t The duration of the count {in units of minutes).
The value of 8, used in the calculation of the LLD for a detection
system shail be based on an actual observed background count or a

blank sample count (as appropriate) rather than on an unverified
theoretically predicted value. Typical values of E, V, ¥, t, and
At shall be used in the calculation.

For gamma ray radionuclide analyses the background counts are [
letermined from the total counts in the channels which are within

pius or minus one FWHM (Full Width at Half Maximum) of the gamma

ray photopeak energy normally used for the gquantitative analysis

for that radionuclide. Typical values of the FWHM shall be used in

t

he calculation.

he LLD for all measurements is defined as an g priori (before the
&Ct) 1limit representing the capability of a measurement system and
0t as an g posterlorl (after the fact) limit for a particular

Eeasurement .

“
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CHAPTER 12

RADIOACTIVE EFFLUENT TECHNICAL STANDARDS
(RETS)
LIST OF TABLES

NUMEER IITLEPAGE
12.2-1 Radiocactive Liguid Effluent Monitoring

Instrumentation 12-9
12.2-2 Radiocactive Liquid Effluent Monitoring

Instrumentation Surveillance Reguirements 12-10
12.2-3 Radivactive Gaseous Effluent Monitoring

Instrumentation 12-11
12.2-4 Radiocactive Gaseous Effluent Monitoring

Instrumentation Surveillance Reguirements 12-13
12.3-1 Allowable Concentration of Dissolved

or Entrained Noble Gases Relesase from the Site

to Unrestricted Areas in Ligquid Waste 12-22
12.3-3%
12.3-3 Radiocactive Liquid Waste Sampling and Analysis

Program 12-22
12.4-1 Radiocactive Gaseous Waste Sampling and Analysis

Program 12-33
12.5-1 Radiclogical Environmental Monitoring Program 12-41
12.5-2 Reporting Levels for Radiocactivity Concentrations

In Environmental Samples 12-42
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* At present, there is no Table 12.3-2 in this chapter.
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: : ' ' ~ A Channel Calibration shall be
the adjustment, as necessary, of the Channel output
such that it responds with the necessary range and
accuracy to known values of the parameter which the
Channel monitors. The Channel Calibration shall
encompass the entire Channel including the sensor and
alarm and/or trip functions, and shall include the
Channel Functional Test. The Channel Calibration may
be perfomed by any series of seguential, overlapping
or total Channel steps such that the entire Channel is
calibrated.

Chappnel Check - A Channel Check shall be the
qualitative assessment of Channel behavior during
operation by observation. This determination zhall
include, where possible, comparison of the Channel
irdication and/or status with other indications and/or
status derived from independent instrument Channels
measuring the same parameter.

~ A Channel Functional Test
shall be:

a. Analog Channels - the injection of a simulated
signal into the Channel as close to the sensor as
practicable to verify Operability including alarm
and/or trip functions and Channel failure trips.

b. Bistable Channels - the injasction of a simulated
signal into the sensor to verify Operability
including alarm and/or trip functions.

The Channel Functiconal Test may be performed by any
series of sequential, overlapping or total Channel
steps such that the entire Channel is tested.

- ~ Dose Eguivalent I-131 is that
concentration of 1I-131 (microcurie/ gram) which alone
would produce the same thyroid dose as the gquantity
and isotopic mixture of I-131, I1-132, I-133, I-134,
and I-135 actually present. The thyroid dose
conversion factors used for this calculation shall be
those listed in Table III of TID-14844, "Calculation
of Distance Factors For Power and Test Reactor Sites.*

Hot Otandby - Hot standby means operation with the
reactor critical, system pressure less than 1060 psig,
the main steam isolation valves closed, and thermal
power not exceeding 15%.

- Immediate means that the required action
will be initiated as soon as practicable considering
the safe operation of the unit and the importance of
the required action.

12-1
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e |

> - Members of the Public means an
individual in a contrclled or unrestricted area.
However, an individual is not a member of the public
during any period in which the individual receives an

occupational dose.

Wi ck - A reactor mode switch selects

Lh» prbpex interlocking for the operating or shutdown

condition of the plant. Following are the reactor mode

switch positions and interlocks provided:

1. shutdown - In this position, a reactor scram is
initiated, power to the control rod drives is
removed, and the reactor protection trip systems
have been deenergized for 10 seconds prior to
permissive for manual reset.

2 Befuel - In this position, interlocks are
established so that one control rod only may be
withdrawn when flux amplifiers are set at the
proper sensitivity level and the refueling crane is
not over the reactor. Also the trips from the
turbine control valves, turbine stop valves, ma'n
steam 1solation valves, and condenser vacuum are
bypassed. If the refueling crane is over the
reactor, all rods must be fully inserted and none
can be withdrawn.

Stz 4 oS - In this position, the reactor
protection scram trips, initiated by condenser low
vacuum and main steamline isolation valve closure,
are bypassed, the low pressure main steamline
isoclation valve closure trip is bypassed, and the
reactor protection system is energized, with IRM
and APRM neutron monitoring system trips and
control rod withdrawal interlocks in service.

4. Bun - In this position, the reactor system pressure
is at or above 825 psig and the reactor protection
system is energized with the APRM protection and
RBM interlocks in service (excluding the 15% high
flux scram).

P ) g - The Offsite

Dose Falculat;on Manual shall contain the methodology

and parameters used in the calculation of offsite doses

resulting from radiocactive gaseous and liguid effluents,
in the calculation of gaseous and liguid effluent
monitoring Alarm/Trip Setpoints, and in the conduct of
the Radiological Environmental Monitoring Program. The

ODCM shall also contain (1) the Radiocactive Effluent

Controls and Radiological Environmental Monitoring

Programs reguired by Sections 12-5 and (2) descriptions

of the information that should be included in the

Radiocactive Effluent Release Reports and in the Annual

Radiological Environmental Operating Reports reguired by

Sections 12.6.2.1 and 12.6.2.2.

12+2
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= 11 - A system, subsystem, train,
compenent, or device shall be Operable or have
Operability when it is capable of performing its
specified function{s). Implicit in this definition
shall be the assumption that is necessary attendant
instrumentation, controls, normal and energency
electrical power sources, cooling or seal water,
lubrication or other suxiliary equipment that are
required for the system, subsystem, train, component
or device to perform its function(s) are also capable
of performing their related support function(s).

Qperating - Operating means that a system, subsystem,
train, component or device is performing its intended
functions in its required manner.

- Operating Cycle is the interval
between the end of one Refueling Outage for a
particular unit and the end of the next subseguent
Refueling Outage for the same unit.

~Erogram (PCP) - The Process Control

Program shall contain the current formulas, sampling,
analyses, test, and determinations to be made to
ensure that processing and packaging of solid
radiocactive 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 ground reguirements, and other reguirements
governing the disposal of solid radicactive waste.

Protective Instrumentation Definitions - Protective
instrumentation definitions are as follows:

a. Channel - A Channel is an arrangement of a sensor
and associated components used to evaluate plant
variables and produce discrete outputs used in
logic A Channel terminates and loses its
identity where individual Channel outputs are
combined in a logic.

b. Irip System - A Trip System means an arrangement
of instrument Channel trip signals and auxiliary
equxpment reguired to initiate action to
accompl..sh a protective trip functien. A Trip
System may reguire one or more instrument Charmel
trip signals related to one or more plant
parameters in order to initiate Trip System
action. Initiation of Protective Action may
require the tripping of a single Trlp System or
the coincident tripping of two Trip Systems.

S Erotective Action - An action initiated by the
protection system when a limit is reached. 2
Protective Action can be at the Channel or system
level,

W B LA
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d. Erotective Function - A system procective action
which results form the Protective Action of the
Channels monitoring a particular plant condition.

12.1.15 Rated Thermal Power - Rated Thermal Power means a
steady- state power level of 2511 thermal megawatts.

1

F

i 3

12.1.16 Reactor Power Operation - Reactor Power Operation is :
any operation with the mode switch in the Startup/Hot :
Standby or Run position with the reactor critical and :
above 1% Rated Thermal Power.

i

12.3.17 Reactor Vegsel Pressure - Reactor Vessel Fressures !

listed in the Technical Specifications, unless |
otherwise indicated, are those measured by the reactor

vessel steam space detector. !

12.1.18 Refueling Outage - Refueling Outage is the period of ]
time between the shutdown of the unit prior to a 2
refueling and startup of the plant subsequent to that
refueling. For the purpose of designating freguency
of testing and surveilllance, a Refueling Outage shall ‘
mean a regularly scheduled Refueling Outage; however, !
where such outages occur within 8 months of the :
completion of the previcus Refueling Outage, the :
required surveillance testing need not be performed
until the next regularly scheduled outage.

J
12.1.19 Souxce Check - Source Check is the gualitative ;
assessment of instrument response when the sensor is ,

|

:

1

F

exposed to a radioactive source.

12.1.20 pefinitions Related to Estimating Dose to the Public

a. Actual - Refers to using known release data to i
project the dose to the public for the previous E
month. This data is stored in the database and
used to demonstrate compliance with the reporting |
regquirements of Chapter 12. |

b. Proiected - Refers to using known release data s
from the previous month or estimated release data
to forecast a future dose to the public. This L
data is NQT inccrporated into the database.

12-4
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12.2 INSTEUMENTATION

12.2.1.A Radiocactive Liguid
Effluent Instrumentation
Operabllity

Apg licability: Applies to
radioactive
effluents from

the plant.

The effluent monitoring

ins crumentation shown in Table
12 2.1 shall be operable with
alssm setpoints set to ensure
tha the limits of Section 12.3
are niot exceeded. The alarm

g€t 2oints shall be determined in
accurdance with Section 10.2.

1. With a radicactive liquid
effluent monitoring
instrument alarm/trip
setpoint less conservative
than reguired, without delay
suspend the release of
radicactive licuid effluents
monitored by the affected
instrument, or declare the
instrument inoperable, or
change the setpoint sc it is
acceptably conservative

8o

With one or more radicactive
liguid effluent monitoring
instruments inoperable, take
the action shown in Table
12.2-1, Exert best efforts
to return the instrument to
operable status within 30
days and, if unsuccessful,
explain in the next
Semi-Annual Radiocactive
Effluent Release Report why
the inoperability was not

corrected in a timely manner.

T e AT e —— - N [ — i p———— T S S ——

JUAD CITIES
12.2.1.B  Radicactive Liguid
Effluent Instrumentation
Surveillance
Applicability: Applies to the
pericdic
measurements of
radiocactive

effluents.

Each radiocactive liquid effluent
monitoring instrument shown in
Table 12.2-2 shall be
demonstrated operable by
performance of the given source
check, instrument check,
calibration, and functional test
operations at the freguencies
shown in Table 12.2-2.

12-6
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12.2 2. Radicactive Gaceous
Wml VE

The effluent monitoring
instrumentation shown in Table
12.2-3 shall be operable with

al: rm/trip setpoints set to
ensure that the limits of Bection
12.4 are not exceeded. The
alrrm/trip setpeoints shall be

det srmined in accordance with the
Section 10.1.

1. With a radicactive gaseocus
effluent monitoring
instrument alarm/trip set
point less conservative than
required, without delay
suspend the release of
radioactive gaseocus effluents
monitored by the affected
instrument, or declare the
instrument inoperable, or
change the setpoint so it is
acceptably conservative.

2. With one or more radioactive
gaseous effluent monitoring
instruments inoperable, take
the action shown in Table
12.2-3. Exert best efforts
to return the instrument to
operable status within 30
days and, if unsuccessful,
explain in the next
Semi-Annual Radicactive
Effluent Release Report why
the inoperability was not
corre ted in a timely manner.
This is in lieu of an LER.

3. In the event a limiting
condition for operation and
associated action
requirements cannot be
satisfied because of
circumstances in excess of
those addressed in the
specifications, provide &
30-day written report to the
NRC and nc changes are
reguired in the operational
condition of the plant, and
this does not prevent the
plant from entry into an
operaticnal mode.

QUAD CITIES Revision 1.0

12.2.2.8 Radioactive Caseous
Surxveillance
Each radiocactive gaseous
radiation monitoring instrument
in Table 12.2-4 shall be
demonstrated operable by
performance of the given source
check, instrument check,
calibration, and functional test

operations at the frequency
shown in Table 12.2-4.

12-8
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TABLE 12.2-1

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

i

Total No.

of Operable g e

1 1 Service Water A
Effluent Gross
Activity Monitor

1 1 Ligquid Radwaste C
Effluent Flow
Rate Monitor

1 1 Liguid Radwaste B

®

Action A:

Action B:

Action C:
—.lél.lll‘ v TRy A —

Effluent Gross
Activity Monitor

With less than the minimum number of operable channels,
releases via this pathway may continue, provided that at
least once per 12 hours grab samples are collected and
analyzed for beta or gamma activity at an LLD of less than
or egual t»> 107 uCi/ml.

With less than the minimum number of operable channels,
effluent releases via this pathway may continue, provided
that prior to initiating a release, at least 2 independent
samples are analyzed in accordance with Section 12.3.4.1,
and at least 2 members of the facility staff independently
verify the release calculation and discharge valving.
Otherwise, suspend release of radicactive effluents via
this pathway.

With less than the minimum number of operable channels,
releases via this pathway may continue, provided the flow
rate is estimated at least once per 4 hours during actual
releases. Pump curves may be utilized to estimate flow.

12-9

— g

S X - £




R S e Ly e —

"1l Bl Bait T B il ettt el —— b o b B B r T . RA T p— T e e e e e | A e e e

QUAD CITIES Revision 1.0
January 1994

TABLE 12.2-2

RADICACTIVE LIQUID EFFLUENT MONITORING
INSTRUMENTATION SURVEILLANCE REQUIRE ENTS

- Instrument Functional Source
Liguid Radwaste Effluent D R Q {7) (6)
Grogs Activity Monitor
fiervice Water Effluent D R Q (7) R
(iross Activity Monitor
Liguid Radwaste Effluent (4) R NA NA

Flow Rate Monitor

dotes

{1) D = once per 24 hours
M = once per 31 days
Q = once per 92 days
R = once per 18 months
S = once per & months

(2)

The Instrument Functional Test shall also demonstrate that control
room alarm annunciation occurs, if any of the following conditions
exist, where applicable,

Instrument indicates levels above the alarm setpoints.
Circuit failure.

Instrument indicates a downscale failure.

Instrument controls not set in OPERATE mode.

L0 oo

Culibration shall include performance of a functional test.
Instrument Check to verify flow during periods of release.
Calibration shall include performance of a source check.

Source check shall consist of observing instrument response during a
discharge.

Functional test may be performed by using trip check and test
circuitry associated with the monitor chassis,

12-10
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TABLE 12.2-3

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION t

Minimum No. :
of Operable Total ¥No.

Channels" of Channels Parameter Action = l
1 2 SJAE Radiation Monitors D l |
1 2 Main Chimney Noble Y
Gas Activity Monitor
1 1 Main Chimney Iodine c |
Sampler
1 1 Main Chimney Cc !
Particulate Sampler
1 1 Reactor Bldg. Vent B
Sampler
i Flow Rate Monitor
1 1 Reactor Bldg. Vent 0
' Todine Sampler
1 1 Reactor Bldg. Vent C
Particulate Sampler
| 1 Main Chimney Sampler B
Flow Rate Monitor
1 1 Main Chimney Flow B
Rate Monitor |
1 3 Reactor Bldg. Vent E
Noble Gas Monitor
] 1 Main Chimney F
High Range Noble
Gas Monitor
(1) For SJAE monitors, applicable during SJAE operation. For
other instrumentation, applicable at all times.
(2) Action A: With the number of operable channels less than the

minimum regquirement, effluent releases via this |
pathway may continue, provided grab samples are
taken at least once per £ hour shift and these |
samples are analyzed within 24 hours. |
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RADIOACTIVE GASEOUE EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE

REQUIREMENTE

Instrument Calibra-

Anstrument
Main Chimney Noble Gas B D
Activity Monitor
Main Chimney Sampler B D
“low Rate Monitor
Reactor Bldg. Vent Sampler B D
Flow Rate Monitor
Mair Chimney Flow Rate B D
Monitor
Reactor Bldg Vent B D
Activity Monitor
SJAE A D
. Main Chimney lodine and B D*

Particulate Sampler
Reactor Bldg. Vent Iodine B Pt
and Particulate Sampler
Main Chimney High Range B DS
Noble Gas Monitor
Notes
(1) D = once per 24 hours

M = once per 31 days

Q = once per 92 days

R = once per 18 months
t2) A = during SJAE operation

B = at all times
{3) The

Instrument Functional Test shall also demonstrate that control room
alarm anmunciation occurs,

where applicable:

aaoTw

R

R

NA

NA

Funictional Source

NA

NA

Instrument indicates levels above the alarm setpoint

Circuit failure

Instrument indicates a downscale failure

Instrument controls not set in OPERATE mode

M

NA

NA

NA

NA

NA

if any of the following conditions exist,

- .-J!-l.""' '1
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1. The radicactive liquid and gaseous effluent instrumentation is
provided to monitor the release of radiocactive materials in
liguid and gaseous effluents during releases. The alarm
setpuints ¥or the instruments are provided to ensure that the
alarms will occur prior to exceeding the limits of RETS and 10
CFR 20.



12.3.A

bt
*

QUAD CITIES

Laquid Effluents Limits 12.3.B Liguid Effluents
The concentration of
radicactive material released 1. The concentration of
form the site to unrestricted radicactive material in
areas (at or beyond the site unrestricted areas shall be
boundary, see Quad Cities determined to be within the
Station ODCM »-nex, Appendix prescribed limits by
F, Figure F-1) . 11 be obtaining the representative
limited to the ¢ . entrations samples in accordance with
specified in 10 CFR Part 20, the sampling and analysis
Appendix B, Table 11, Column program specified in Table
2 with the Table 12.3-1 12.3-3. The sample analysis
values representing the MPC's results will be used with
for noble gases. the calculational methods in
the ODCM to determine that
With the concentration of the concentrations are
radicactive material released within the limits of
from the site to unrestricted Specification 12.3.A.1.
areas exceeding the above
limits, without delay
decrease the release rate of
radicactive materials and/or
increase the dilution flow
rate to restore the
concentration to within the
above limits.
2., @a. The dose contributions
The dose or dose commitment from measured guantities
above background to a member of radicactive material
of the public from shall be determined by
radicactive materials in calculation at least once
liguid effluents released to per 31 days and a
unrestricted areas (at or cumulative summation of
beyond the site boundaryi these total body and
from the site shall be organ doses shall be
limited to the following: maintained for each
calendar guarter.
a. During any calendar
quarter:
{1} Lese than or ecual
to - mrem to the
whole body.
(2) Less than or eguul
to 10 mrem to any
organ.
12-16
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Liguid Effluents Limits 12.3.B Liguid Effluents

angd Reporting

During any calendar year:

b.

(1) Less than or eqgual
to 6 mrem té the
whole body.:

b

Less than or equal
to 20 mrem to any
Qrgan.

With the calculated dose
from the release of
radicactive materials in
liguid effluents
exceeding any cf the
above limits, prepare and
submit to the Commission
within 30 days a Special
Report which identifies
the causel(s) for
exceeding the limit (s)
and defines the
corrective actions taken
and the proposed actions
to be taken to ensure
that future releases are
in compliance with
12.3.A.2.a & b, This is
in lieu of a Licensee
Event Report.

With the calculated dose
from the release of
radicactive materials in
liguid effluents
exceeding the limits of
Specification 12.3.A.2.a.
or 12.3.A.2.b.., prepare
and submit a Special
Report to the Commission
within 30 days and limit
the subseguent releases
such that the dose or
dose commitment to a
member of the public from

Doses computed at the
nearest community water
gystem will consider only
the drinking watexr
pathway and shall be
projected using the
methods prescribed in the
ODCM at least once per 92
days.
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Surveillance

and Reporting

all uranium fuel cycle
sources is limited to
less than or equal to 25
mrem to the total body or
any organ (except !
thyroid, which is limited
teo less than or egual to
7% mrem) over 12
consecutive months. This
Special Report shall
inc¢lude 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 40 CFR Part
190 Standard. Otherwise
obtain a variance from
the Commission to permit
releases which exceed the
40 CFR Part 150 Standard.
The radiation exposure
analysis contained in the
Special Report shall use
methods prescribed in the
ODCM. This report is in
lieu of a Licensese Event
Report.

With the projected annual
whole body or any
internal organ dose
computed at the nearest
downstream community
water system is egual to
or exceeds 2 mrem from
all radicactive materials
released in liguid
effluents from the
Station, prepare and
submit a Special Report
within 30 days to the
operator of thae community
water syster.

QUAD CITIES

Revision 1.0
January 1994
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and Reporting

The report is prepared to

assist the operator in
meeting the regquirements
of 40 CFR 141: EPA
Primary Drinking Water
Standards. A copy of
this report will be sent
to the NRC. This 1s in
lieu of a Licensee Event
Report .

At all times during
processing prior to discharge
to the environs, process and
control eguipment provided to
reduce the amount or
concentration of radicactive
materials shall be operated
when the projected dose due
to liguid effluent releases
to unrestricted areas (see
Figure 12.5-1), when averaged
over 31 days, exceeds 0.13
mrem to the total body or
0.42 mrem to any organ.

If ligquid waste has to be or
is being discharged without
treatment as required above,
prepare and submit to the
Commission within 30 days, a
repcert which includes the
following information:

a. Identification of the
defective eguipment .

b. Cause of the defective
egquipment .

L]
L

Action(s) rtaken to
restore the eguipment to
an operating status,

d. Length of time the above
requirements were not
satisfied.

N N N N
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12.3.8 Liguid Effluents
Survelllance

3., Liguid Waste Treatment

a,

12-19

Doses due to liquid
releases to unrestricted
areas (at or beyond the
site boundary) shall be
projected at least once
per 31 days in accordance
with ODCM.
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TABLE 12.5-1

11 2 4 *
Kr-85m 2x10
Kr-85 5x104
Kr-87 4x10
Kr-88 Ox10°°
Ar-41 7x10
Xe~131m Tx10
Xe-133m Sx10-¢
Xe-133 6x10*
Ke-135m 2104
Xe-135 2x107*

Computed from Equation 20 of ICRP Publication 2 (1959),
djusted for infinite cloud submersion in water, and R

0.01 rem/week, density = 1.0 g/cc abd Pw/Pt = 1.0.
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TABLE 12.3-3 .

4 -

V‘) - YC ,:: )
LIQUID RELEASE 7'.)\!“:1‘1.1”0 MINIMIM ANALYSIE TYPE OF LOWER LIMIT OF
TYPE FREQUENCY FREQUENCY ACTIVITY DETECTION
ANALYEIS (LLD) {(uci/ml)
A Prior to Each Prior to Bach Principal Gamma 5x10°7
Batch Batch Emitters®
1-131 ix10"*
Bat ' h Wazstet Prior to EBach M Gross Alpha 1x10"7
: T . - Batch Composit 2F
Rel ane Tanks -3 1x10°
Prior to Each Q Fe-55% 1x10™"
Ratch omposite
Sr-89, Sr-9%0 Ex10°°
Prior to One M Dissolved & 1x10°®
Batch/M Entrained Gages'
(Gamma Emitters)
B. M (Grab Sample) M 1-131 1x10°*
Pt Cont inuous Principle Gamma 6x10°7
Rel o ySea Emitters”
Dissoelved and 1x10°*®
Entrained Gases'
{Gamma Emitters)
H-3 110
Gross Alpha 1x10°7
. wrab Sample) Q Sy-89, Sr-90 Ex10°"
Fe-55 1x10"
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TABLE 12-3-3 {Continued)

RADIOACTIVE LIQUID WASTE SAMPLING
AND ANALYSIE PROGRAM

LAELE NOTATION

The LLiL is defined in Notation A of Table 11-3.

A compousite sample is one in which the guantity of liquid samples
is proporticnal tc the quantity of liguid waste discharged and in
which the method of sampling employed results in a specimen which
is representative of the liquids released.

I1f the alarm setpoeint of the service water effluent monitor as
determined in the ODCM is exceeded, the frequency of analysis
shall be increased te daily until the condition no longer exists.

A batch release is the discharge of liguid wastes of a discrete
volume. Prior to sampling for analyses, each batch shall be
isolated then thoroughly mixed to assure representative sampling.
A continuous release is the discharge of ligquid wastes of a
nondiscrete volume; e.g., from a velume or system that has an
input flow during the release.

The principal gamma emitters for which the LLD specification
applies exclusively are the following radionuclides: Mn-54, Fe-59,
Co-60, Zn-65, Co-58, Mo-99, Cs-134, Csl37, Ce-141, and Ce-144.
Other peaks which are measurable and identifiable by gamma ray
spectrometyry together with the above nuclides, shall be also
identified and reported when the actual analysis is performed on a
sample. Nuclides which are below the LLD for the analyses shall
net be reported as being present at the LLD level for that
nuclide.

The disscolved and entrained gases (gamma emitters) for which the
LLD specification applies exclusively are the following
radionuclides: Xr-87, Kr-88, Xe-133, Xe~133m, Xe-135, and Xe-138.
Cther dissolved and entrained gases (gamma emitters) which are
measurable and identifiable by gamma-ray spectrometry, together
with the apove nuclides, shall also be identified and reported
when an actual analysis is performed on a sample. Nuclides which
are below the LLD for the analyses shall not be reported as being
present at the LLL level for that nuclide.

12-23
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LICUID EFFLUENTS BASES

Concentration

This specification 1s provided to ensure that the
concentration of radicactive materials released in liguid
waste effluents from the site to unrestricted areas will be
less than the concentration levels specified in Appendix B,
Table 2, Column 2 to 10CFR20.1001 -~ 20.2402. The
concentration limit for noble gases was converted to an
eguivalent concentration in water using the International
Commission on Radiological Protection (ICRP) Publication 2.

Dose

This specification is provided to implement the requirements
of Sections II.A, III.A and IV.A of Appendix I, 10 CFR Part
0. The Limiting Condition for Operation implements the
guides set forth in Section II.A of Appendix I. The
statements provide the required cperating 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 liquid effluents will be kept "as low as is
reasonably achievable*. The dose calculations in the ODCM
implement the reguirements in Section 11I.A of Appendix I
that conformance with the guides of Appendix I be shown by
calcoculational procedures based on models and data such that
the actual exposure of an individual through appropriate
pathways is unliikely to be substantially underestimated. The
egquations specified in the ODCM for calculating the deoses due
to the actual release rates of radicactive materials in
liguid effluents will be consistent with the methodology
provided in Regulatory Guide 1.10%, *Calculation of Annual
doses to Man from Routine Releases of Reactor Effluents for
the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix 1", Revision 1, October 1977 and Regulatory Guide
1.113, "Estimating Aquatic Dispersion of Effluents from
Accidental and Routine Reactor Releases for the Purpose of
Implement ing Appendix I*, April 1377. NUREG-0113 provides
merhods for dose calculations consistent with Reg Guide 1.10%
and 1.113.
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1.7 ¥ & g ™ L &
Ligquid Waste Treatment

The operability of the ligquid radwaste treatment system
ensures that this system will be available for use whenever
liquid effluents require treatment prior to release to the
environment. The requirement that the appropriate portions
of this system be used when specified provides assurance that
the releases of radicactive materials in liquid effluents
will be kept “as low as is reasonably achievable*. This
gpecification implements the requirements of 10 CFR Part
50.36a, Geéneral Design Criterion 60 of Appendix A to 10 CFR
Part 50 and design objective Section 11.D of Appendix 1 to 10
CFR Part 50.
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;i 12.4.B Gaseous ELlluents
. I1f the dose rates exceed

the above limits, without
delay decrease the
release rates to bring
the dose rates within the
limits, and to provide
prompt notificatrion to
the Commission (12.6.2.1)

The air dose in unrestricted
areas (at or beyond the site
boundary) due to Noble Gases
released in gaseous effluents
from the unit shall be
limited to the following:

&. For gamma radiation:

(1) Less than or egqual
te 5 mrad during
any calendar
gquarter.

(2) Less than or equal
te 10 mrad during
any calendar year.

. For Beta radiation:

{4) Less than or eqgual
to 10 mrad during
any calenday
guarter.

(2} Less than or egual
te 20 mrad during
any calendar year.

a2

The air dose due to reloases
of radicactive noble gases
in gaseous effluents shall
be determined to be within
the prescribed limits by
obtaining representative
samples in accordance with
the sampling and analysis
program specified in
sections A and B of Table
12.4~1. The allocation of
effluents between units
having shared effluent
control systems and the air
doseg are determined using
methods prescribed in the
ODCM at least once every 31
days .

12-27
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With the calculated air
dose from radiocactive
noble gases in gasecus
effluents exceeding any
of the above limits,
prepare and subnit to the
Commission within 30
days, a Special Report
which identifies the
cause(s) for exceeding
the limit(s) and defines
the corrective actions to
be taken to ensure that
future releases are in
compliance with

2. 4.A.2.a & b. This is
in lieu of a Licensee
Event Report.

With the calculated aur
doge from radioactive
nople gases in gaseous
effluente exceeding the
limits of Specificaticn

12.4:A.2.a. OF
12.4.A.2.b., prepare and
submit a Special Report

to the Commission within
30 days and limit the
subsequent “eleases such
that the doses or dose
committment to a membex
of the public from all
uranium fuel cycle
gsources is limited to
lese than or egual to 25
mrem to the total body or
any organ {(except

thyreid., which is limited
to less than oY egqual to
7% mrem) over 12
consecutive months. This
Gpecial Report shall
include an analysis which
demonstrates that
radiation exposure to all
members of the public
from all uranium fuel
cycle sources (including
all effluent pathways and
direct

QUAD CITIES

Revision 1.0
January 1994
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radiation) are less than
the 40 CFR Part 90
Standard. Otherwise,
obtain a variance from
the Comrmission to permit
releases which exceed the
40 CFR Part 190 Standard.
The radiation exposure
analysis contained in the
Epecial Report shall use
the methods prescribed in
the ODCM. This report is
in lieu of a Licensee
Event Report.

The dosgse to a member of the
publi¢ in unrestricted areas
{at or beyond the site
boundary) from iodine-131,
iodine~133, tritium, and all
radionuclides in particulate
form with half-lives greater
than 8 days in gaseous
efrluents released from the
unit shall be limited to the
fcllowing:

P e ———

QUAD CITIES

Gaseous Effluents Limits 12.4.B
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Gaseous Eflluents
survelllance

The dose to a member of the
public due to releases of
iodine~131, iodine-133,
tritium, and all
radionuclides in particulate
form with half-lives greater
than 8 days shall be
determined to be within the
prescribed limits by
obtaining representative
samples in accordance with
the sampling and analysis
program specified in Table
12.4-1.

For radionuclides not
determined in each batch or
weekly composite, the dose
contribution to the current
calendar guarter cumulative
summation may be estimated
by assuming an average
monthly concentration based
on the previous monthly or
quarterly composite
analyses. However, for
repertiig purposes, the
calculated dose
contributions shall be based
on the actual composite
analyses when possible. The
allocation of effluents
between units having shared
etfluent control systems and
the doses are determined
using the methods prescribed
in the ODCM at lesst once
every 31 days.

12-29
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Gaszegus ELfluents Limits 12.4.8B

and _RepoXtiug

Less than or equal to 7.5
mrem to any organ during
any calendar guarter.

Less than or equalito 15
mrem to any organ during
any calendar year.

With the calculated dAonse
from the release of
iodinel3l, icdine-133,
tritium, and all
radicemuclides in
particulate form with
halfliveg greater than 8
days in gaseous effluents
exceeding any of the
above limits, prepare and
submit to the Commission
within 30 days, a Special
Report which identifies
the cause(s) for
exceeding the limit and
defines the corrective
actions taken and the
propesed actions to be
taken to ensure that
future releases are in
compliance with
12.4.A.3.4 & 12.4.A.3.b.
This is in lieu of a
Licensee Event Report.

With the calculated dose
from the release of
iodinel3l, iodine-133,
tritium, and all
radionuclides in
particulate form with
half-lives greater than s
days in gaseous effluente
exceeding the limits of
Section 12.4.A.3a. oy
12.4.A.3b., prepare ani
submit a Special Report
to the Commission within
30 days and limit
subsequent releases such
“hat the dose or dose
commitment to a member of
the public from

12-30
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Gaseous Effluents Limits 12.4.B Gaseous Effluents

all uranium fuel cycle
sovrces lg limited to
less than or egualito 25
mrem to the total body or
organ (except the
thyroid, which is limited
to less than or egual to
75 mrem) over 12
consecutive months. This
Special Repcit shall
include an analysies which
demonstrates that
radiaticn exposures to
all members of the public
from all uranium fuel
cycle sources 'including
all effluent pathways and
direct radiation) are
less than the 40 CFR Part
190 Standard. Otherwise,
obtain & variance f£rom
the Commission to permit
releases which exceed the
40 CFR Part 190 Standard.
The radiation exposure
analysis contained in the
Special Report shall use
the methods prescribed in
the ODCM. This report is
in lieu of a Licensee
Event Report.

At all times during
processing for discharge
to the environs, process
and control egquipment
provided to reduce the
amount or concentration
of radicative materials
shall be operated.

The above specificatrion
shall not apply for the
Off-Gas Charcoal Adsorber
Beds below 30 perient of
rated thermal power.

4. Off-gas System

Doses due to treated gases
released to unrestricted
areas at or beyond the site
boundary shall be projected
at least once per 31 days in
accordance with the ODCM,



12.4.5.  Gasecus Effluents Linils

and Reporting

5. The release rate of the

sum of the activities
- from the noble gases
measured at the main
condenser air ejector
shall be limited to less
than or egual to 100
microcuries/se” per MWt
(after 30 minutes decay)
at all times. With the
release rate of the sum
of the activities from
noble gases at the main
condenser air ejectoer
. exceeding 100

microcuries/sec per Mwt
(after 30 minutes decay).
restore, the release rate
te within its limits
within 72 hours, or be in
at least HOT STANDBY
within the next 12 hours.

b,

5. In the event a limit
and/or assoclated action
reguirement identified in
Sections 12.4.A and
12.4.B cvannot be
gsatisfied because of
circumstances in excess
of thosgse addressed in
this Section, no changes
are required in the
operatiocnal condition of
the plant, and this doss
not prevent the plant
from entyy into an
operational mode .
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The radicactivity rate of
noble gases at (near) the
outlet of the main condenser
air ejector shall be
continuously monitored in
atcordance with
Specification 12.2.2.A. The
release rate of the sum of
the activities from nolble
gases from the main
condenser air ejector shall
be determined to be within
the limits of Specification
12.4.A.% at the following
frequencies by performing an
isotope analysis of a
renresentative sample of
gases taken at the
recombiner outlet, or at the
#ir ejector outlet if the
recombiner is bypassed.

At least once per 31 days.

Within 4 hours following an
increase, as indicated by
the main condenser air
ejector noble gas activity
monitor, of greater than
S0%, after factoring out
increases due to changes in
thermal power level and off-
gas flow, in the nominal
steady-state fission gas
release from the primary
coolant.
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MINIMUM LOWER LIMIT OF
ASEOUS RELEASE SAMPLING ANALYSIE TYPFE OF DETECTION
TYPE FREQUENCY FREQUENCY ACTIVITY ANALYSIS (LLD) (uCi/ml)
A. Main Chimney M M Principal Gamma Ix10
eactor Rldy. Crab: Sample Emitters®
ent Stack
M Trit ium 1x10°*
B. 11 Release Cont inuous (d) W 1-131 1x10°%
P afi Laste Charcoal '
n A Abovs Lfaflu;:.l - 1-~133 1x10°*
Cont inaous {(d) W Principal Gammna
Partioulats Emitters® 1
Sample {(1-131, others)
Cont inuous (d) 0 SR-H9 ix10-*
Compogite
!"Erﬂlf}('llldf'ﬁ SR-90 1x106°1
Sample
Comt inuous {Ad) M Gross Alpha 1xjio™
{ 'umpn:f_ ite
Particulate
Sample
{ Main Chimney Cont inuous {d) Noble Gas Noble Gases 1x10°*
Monitor
D. reactor Bldg. Continuous (d) Noble Gas Noble Gases 1x10™
Vent Stack Monitol




b.

R I Ny s Y 1 B4 Mew EEE L1 R ame bt m gl Sl e et e St 1 AR R AT B A e Y S B Sl B SNRt A W fteall S e 4 H A e Bl W L cme e M ol B

QUAD CITIES Revision 1.0

January 1994

TABLE 12.4-1 (Continued)
TABLE NOTATION

The lower limit of detection (LLD) is defined in table notation A. of
Table 12.5-3. A

Sampling and analyses shall also be performed following shutdown,
startup, or a thermal power change exceeding 20 percent of rated thermal
power in 1 hour unlese (1) analysis shows that the DOSE EQUIVALENT §-131
concentration in the primary coolant has not increased more than a
factor of %, and (27 the noble gas activity menitor shows that effluent
activity has not increased by more than a factor of 3.

Sampler shall be changed at least once per 7 days and the analyses
completed within 48 hours atter removal from the sampler. Sampling
shall also be performed within 24 hours following each shutdown,
startup, or thermal power level change exceeding 20% of rated thermal
power 1n one hour. This reguirement does not apply if (1) analysis
ahows that the DOSE BQUIVALENT 1-131 concentration in the primary
coolant has not increased more than a factor of &, and (2) the noble gas
activity monitor shows that effluent activity has not increased by more
than a factor of 3. When samples collecied for 24 hours are analyzed,
the corresponding LLD's may be increas«l by a factor of 10.

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

The principal gamma emitters for which the LLD specification applies
exclusively are the followir~ -, 2% "lides: Kr-87, Kr-88, Xe-133,
Xe-133m, Xe-135, and Xe-138 tor raseous emigsions, and Mn-54, Fe-5%59,
Co-60, Zn-6%, Co-58, Mo-99, Cs-134, Cs-137, Celdl, and Ce-144 for
particulate emissions. Othsr peaks which are measurable and
identifiable by gamma ray spectrometry, together with the above
nuclides, shall be also identified and reported when an actual analysis
is performed on a sample. HNuclides which are below the LLD for the
analyses shall not be reported as being present at the LLD level ftor
that nuclide.
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. 12.4.C. « o FLUENTS cro

y Gaseous Effluents Dose

1
-

This gpecification is provided to ensure that the dose at the

unrtezt ricted area boundary from gaseous effluents from the units on the
site will be within the annual dose limits of 10CFR20. These limits '
provide reasonable assurance that radicactive material discharged in
gaseous effludnts will not tesult in the exposure of an individual in

an unrestricted area to annmual average concentrations exceeding the

limits specitfied in Appendix B, Table 2 of 10CFR20. The specified l
rtelease rate limits restyrict, at all times, the corresponding gamma and

beta duse rates above background to an individual at or beyond the
untestricted area boundary to less than o1 egual to %00 mrem/year to

the total body or te not less than or egual to 3000 mrem/year to theé

s2kin. These re¢lease rate limits also restrict, at all times, the
corresponding thyroid deose rate above background via the inhalation

pathway to not less than or egqual to 1500 mrem/year. For purposes of
calculating doseg resulting from airborne releases the main chimney is
consgidered to be an elevated release poir’ ‘md the reactor vent stack

is congidered to be a mixed mode relesse

R I e W v I A N R e I

2 . Dosne, Noble Gasos

This specification is provided to implement the requirements of
Gections I1.B, IIT.A and IV.A of Appendix I, 10 CFR Part 50. The
Limiting Condition for Operation implements the guides set forth in
Section 11.8 of Appendix I. The statemente provide the regquired
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
tadicactive material in gaseous effluents will be kept *as low as is
reasonably achievable.* The Surveillance Reguirements implement the
tequirements in Section I11.A of Appendix 1 that conformance with the
guides of Appendix 1 is to be shown by calculational procedures based
on models and data such that the actual exposure of an individual
through the appropriate pathways is unlikely to be substantially
underestimated. The dose calculations established in the ODCM for
caloulat ing the doses due to the actual release rates of radicactive
noble gases in gaseous effluents will be consistent with the
methodology provided in Regulatory Guide 1.109, *Calculation of Annual
Doges to Man from Routine Releases of Reactor Effluents for the Purpose
of Evaluating Compliance with 10 CFR Part 50, Appendix I," Revigion 1,

October 1977 and Regulatory Guide 1.111, *"Methods for Estimating F
Atmospheric Transport and Dispersion of Gaseous Effluents in Routine E
Releases from Light-Water Cooled Reactocs®, Revision 1, July 1977. The !

O™ eguat tone provide for determining the air doses at the

untesty icted boundary based upon the historical average atmospheric
conditions. NUREG-013% provides methods for dose calculations
congistent with Regulatory Cuides 1,109 and 1.111.

Bl e
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Dose, Radiocliodines, Radiocac! ive Material in Particulate Form and
Radionucl ides other ther woble Gases

Thig specification is provided to implemeéent the requirements of
Sections 11.C, 1II.A and IV.A of Appendix I, 10 CPR Part 50. The
Limiting Condi}inns for Operation are the guidem set forth in
Seotjon I1.C of Appendix 1. The statements provide the reguired
pperating flexibility and at the same time implement the guides sat
forth in Section Iv.A of Appendix I to assure that the releases of
radivactive materials in gaseoue effluents will be kept "as low ag
is reasonablie achievable." The OCM calculational methods
specified in the surveillance reguirements implements the
regquirements in Section 111.A of Appendix 1 that conformance with
the guides of Appendix 1 be shown by calculational procedures based
on models and data such that Uhe actual exposure of an individual
through appropriate pathways is unlikely to be substantially
underest imated. The OICM calculational methods avproved by NRC for
caleulating the doses due to the actual release rotes of the
subiject materials are reguired to be congistent with the
methodology provided in Regulatory Cuide 1,109, *Calculation of
Annual Doses Lo Man from Routine Releases of Reactor Effluents for
the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix
I*, Revision 1, October 1977 and Regulatory Guide 1.111, "Methods
for Bestimating Atmoaspheric Transport and Digpersion of Gaseous
Effluents in Foutine Releases from Light -Water-Cooled Reactors,”
Hevision 1, July 1977. These eguations also provide for
determining the actual doses baged upon the histcrical average
atmoppheric conditions. The release rate specifications for
radiciodines, radicactive material in particulate form and
radionuc] ides other than noble gases are dependent on the existing
radionucl ide pathways to man, in the unrestricted area. The
pathways which were examined in the development of these
gpecifications were: 1) individual inhalation of airborne
radionucliden, 2) deposition of radionuclides onto green leafy
vegetat fon with subsegquent consumption by man and 3) deposition
onto grassy areas where milk animals graze with consumption of the
milk by man.
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The environmental
monitoring program gilven in
Table 12.5-1 shall be
conducted except as®
specitied below.

With the radiological
environmental monitoring
program not being conducted
ag gpecified in Table
12.5%-1, prepare and submit
to the Commission, in the
Anmsal Radiological

Operat ing Report, a
description of the reasons
for not conducting the
program as regquired and the
plans for preventing a
recurrence. Deviations are
permitted from the reguired
sampling schedule if
specimens are unobtainable
due to hagardous
conditions, seasconal
unavallability, contractor
o asion which is corrected
as soon as discovered,
malfunction of sampling
eguipment,, or if & persion
wht participates in the
program goes out of
buginess. If the eguipment
malfunctions, corrective
acticng shall be completed
as soon as practical., 1f a
peErson supplying samples
goes out of business, a
replacement will be found
as goon as possible. All
deviations from the
sampling schedule shall be
described in the anmial
report.

the level of radivactivity

an environmental sampling
medium at one or more of the
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12.5.8. Epyironmental Monitoring

C“l}(ﬁ I' vI Ian“ﬁt

1. The radiclogical environmental
monitoring samples shall be
collected pursuant to Table
12.5-1 fror the locations
specified in the ODCM, and
shall be analyzed pursuant to

the reguirsments of Table
12.5-3.

2 The results of analyses
performed on radiclogical
environmental monitoring
samples shall be summarized in
the Annual Radiological
Environmental Operating Report.
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With milk samples unavailable
trom oné or more of the sample
locations reguired by Table
12.51, 1demtifty locations for
obtaining replacement samples
ard add them to the radiological
environmental monitoring program
within 30 days. The locdtions
from which samples were
unavailable may then be deleted
from the monitoring program. In
11eu of a Licenges Event Keport,
identify the cause of the
inavailability of samples and
identify the new location(s)
abtaining replacement samples
the Annual Radiological
Environmental Operating report
and also include in the report a
tevicsed tigure(s) and table for
the ODCM reflecting the new
location () .

for
in

A cenous ol nearest residences
of animals producing milk for
human congumpt ion shall be
conduoted annually (during the
graxing season for animals) to
determine their location and
number with redpect to the sitee.
The nearest residence in each of
the 16 meteorological sedtors
shall also be determined within
a disgtance of five miles, The
censtus shall be conducted under
the following conditions:

A Within a 2-mile radius from
the plant site, enumeration
of animales and neatrest
residences by w
door ~to-doot or eguivalent
counting technigue.

"-I: I "['I I"I]!"'l Iu‘
PX ot an

Within a S-mile radiueg,

enumerat ion of animals by using
referenced information from
oounty agricuitural agents
other pelijable sourydces.

o1

ident ifying
which

th a land
I seat ionis)

uge

of

CENoUS
animales
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The results of the land use
census shall be included in the
Annual Radiological
Envirommental Operating Report.,

The results of the analyses
performed as part of the
reguited crosscheck program
shall be included in the Annual
Radiclogical Environmental
Operating Report. The analyses
shall be done in accordance
with Section %.3.1 and Chaptel
11.
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/nuclide

the pasture season.
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T TABLE 12.5-3 (Continued)
PRACTICAL LOWER LIMITS OF DETECTION (LLD)
FOR STANDARD ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM

A. The LLD is the smallest concentration of radiocactive material in
the sample that will be detected with 95 percent probability with
cnly 5% probability of falsely concluding that a glank obgervation
represents a "real* sequal.

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

4.66.8
LID = ~scrcr s tmm s cs b mti st a st e e b b e e o
A E-V 2,22 ¥ exp l-Aat)  t
Where:

LLD 1is the "a priori" lower limit of detection for a blank sample
or background analysis as defined above (as pCi per unit mass
oY volume! .

8 is the square root ¢f the background count or of a blank
sample count; 15 the estimated standard error of a background
count or a blank sample count as appropriate (in units of

counts) .
E 158 the counting efficiency (as counts per disintegrat.on).
2 is the number of gamma rays emitted per disintegration for

gamma ray radicnuclide analysis (A=1.0 for gross alpha and
tritium measurements) .

Vv 1S the sample size (in units of mass or volume) .

ey

.22 1is the mmber of disintegrations per minute per picocurie.

b2

Y is the fractional radio-chemical yield when applicable
(otherwise ¥ = 1.0},

A 18 the radioactive decay constant for the particular
radionuclide (in units of reciprocal minutes),

At igs the elapsed time between the midpoint of sample collection
and the start time of counting. (at = 0.0 for environmental

samples and for gross alpha measurements) .

t is the duration of the count {in units of minutes).
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TABLE 12.5-3 (Continued)

PRACTICAL LOWER LIMITS OF DETECTION (LLD)
FOR STANDARD ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM

'; TAELE NOTATION

The value of *"s,” used in the calculation of the LLD for a
detection system shall be based on an actual observed background
count or a blank sample count (as appropriate) rather than on an
unverified theoretically predicted value. Typical values of "E*,
e, *y*, "t¥, and "at"* shall be used in the calculation.

For gamma ray radionuclide analyses the background counts are
determined from the total counts in the channels which are within
plus or minus one FWHM (Full Width at Half Maximum) of the gamma
ray photopeak energy normally used for the gquantitative analysis
for that radienuclide. Typical values of the FWHM shall be used
in the calculation.

The LLD for all measurements is defined as an "A priori* (before
the fact) limit representing the capability of a measurement
system and not as an “a posteriori* (after the fact) limit for a
particular sample measurement.

Other radionuclides which are measureable and identifiable by
gamma-ray spectrometry, together with the nuclides indicated in
Table 12.5-2, shall also be identified and reported when an actual
analysis 1s performed on a sample. Nuclides which are below the
LLD for the analyses shall not be reported as being present at the
LLD level for that nuclide.

B
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RADIQLOGICAL ENVIRONMENTAL MONITORING PROGRAM
Monitoring Program

The radiologicial monitoring program reguired by this
specification provides measurements of radiation and of
radioactive materials in those exposure pathways and for those
radionuclides, which lead to the highest potential radiation
exposures of individuals resulting from the station operation.
This monitoring program thereby supplements the radiclogical
effluent monitoring program by verifying that the measurable
concentrations of radicactive materials and levels of radiation
are not higher than expected on the basis of the effluent
measurements and modeling of the environmental exposure
pathways. Program changes may be 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 laboratories. The specified lower limits of
detection for I-131 in water, milk and other food products
correspond to approximately one-guarter of the Appendix I to 10
CFR Part 50 design objective dose-equivalent of 15 mrem/year
for atmospheric releases and 10 mrem/year for liquid releases
to the most sensitive organ and individual. They are based on
the assumptions given in Regulatory Guide 1.109, “"Calculation
of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10 CFR
Part 50, Appendix 1", October 1977, except the change for an
infant consuming 330 liter/year of drinking water instead of
510 liters/year.

Land Use Census

This specification is provided to ensure that changes in the
use of unrestricted areas are identified and that modifications
to the monitoring program are made if reguired by the results
of this census. This census satisfies the regquirements of
Section IV.B.3 of Appendix I to 1C CFR Part 50.

Interlaboratory Comparison Program

The requirement for participation in the interlaboratory
comparison crosscheck program is provided to ensure that
independent checks on the precision and accuracy of the
measurements of radicactive material in environmental sample
matrices are performed as part of the gquality assurance program
for environmental monitoring in order to demonstrate that the
results are reasonably valid.

|
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12.6 RECOED KEEPING AND EEPORTING
12.6.1 Plant Operating Records

A. Records and/or logs relative to the following items shall

be kept in a manner convenient for review and shall be
retained for at least 5 years:

|

2
&y

Records and periodic checks, inspection and/or
calibrations performed to verify that the surveillance
requirements (see Section 6.4 of the Technical
Specifications) are being met (all equiﬁment failing
toc meet surveillance reguirements and the corrective
action taken shall be recorded);

Records of radicactive shipments;

B. Records and/or logs relative to the following items shall
be recorded in a manner convenient for review and shall
be retained for the life of the plant:

.

~
“ .

Records of offsite environmental monitoring surveys;

Records of radicactivity in liguid and gaseous wastes
released to the environment;

Records of reviews performed for changes made to the
Offsite Dose Calculation Manual.

12.6.2 Reports

; Radiocactive Effluent Release Report

The Radiocactive Effluent Release Report covering the
operation of the unit during the previocus 12 months of
operation shall be submitted prior to April 1 of each
year. The report shall include a summary of the
guantities of radicactive liguid and gaseocus effluents
and solid waste released from the unit. The material
provided shall be (1) consistent with the objectives
outlined in the ODCM and PCP and (2) in conformance with
10 CFR 50.36a and Section IV.B.1 of Appendix I to 10 CFR
Part 50.

2. annual Radiclogical Environmental Operating Report

An annual report containing the data taken in the
standard radiclogical monitoring program (Table 12.5-1)
shall be submitted prior to May 1 of each year. The
content of the report shall include:

12-47
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: a. Results of all environmental measurements summarized in
' the format of the Regulatory Guide 4.8 Table 1

{December 1975). (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 reasons for missing results. Summaries,
interpretations, and analysis of trends of the results
are to be provided.

b. An assessment of the monitoring results and radiation
dose via the principal pathways of exposure resulting
from plant emissions of radiocactivity including the
maximum noble gas gamma and beta air doses in the
unrestricted area. The assessment of radiation doses
shall be performed in accordance with the Offsite Dose
Calculation Manual (ODCM).

¢. Results of the census to determine the locations of
nearest residences and of nearby animals producing milk
for human consumption (Table 12.5-1).

d. The reason for the emission if the nearest dairy to the
station i1s not in the monitoring program (Table

12.5-1}.
e, An annual summary of meteorclogical conditions
concurrent with the releases of gasecus effluents in

the form of joint frequency distributions of wind
speed, wind direction, and atmospheric stability. j

L2
.

The results of the Interlaboratory Comparison Program
described in Section 12.5.C.3.

Q

The resgults of the 40 CFR 190 uranium fuel cycle dose
analysis for each calendar year.

h. A summary of the monitoring program, including maps
showing sampling locations and tables giving distance
and direction of sampling locations from the Station.

r 5. If 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 radiocactivity is attributable to
plant operation, a written report shall be submitted to the
Administrator of the NRC Regional Cffice, with a copy to the
Director, Office of Nuclear Reactor Regulation, withan 30
days from the end of the quarter,

L S By e T WP R U, SR
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a2, Wuien more than cne of the radionuclides in Table 12.5-2
are detected in the medium, the reporting level shall
have been exceeded if

———l &+

"R.L.,

where C;, is the average quarterly concentration of the
i'" radionuclide in the medium and RL is the reporting
level of radionuclide i.

b. 1f 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 to an
individual is equal to or greater than the design
objective doses of 10 CFR 50, Appendix 1.

¢. This report shall include an evaluation of any release
conditions, environmental factors, or other aspects
necessary to explain the anomalous effect.

12.6.2.3 OFFSITE DOSE CALCULATION MANUAL (ODCM)

12.5.3:3.4. The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall

contain the methodology and parameters used in the
calculation of offsite doses resulting from

. radioactive gaseous and liguid effluents, in the
calculation of gaseous and liguid effluent
monitering Alarm/Trip Setpoints, and in the conduct
of the Radiological Environmental Monitoring
Program. The ODCM shall also contain (1) the
Radicactive Effluent Contreols and Radiological
Environmental Monitoring Programs described in
section 12.5 and (2) descriptions cf the information
that should be included in the Semi-annual
Radiocactive Effluent Release Reports and in the
Annual Radiological Environmental Operating Reports
required by sections 12.6.2.1 and 12.6.2.2.

The ODCM shall be subject to review and approval by
the Commission prior to implementation.

12.6.2.3.8. Changes to the ODM

1. Shall be documented and records of reviews performed
shall be retained as reguired by Specification
6.5.B.14. This documentation shall contain:

a. Sufficient information to support the change
together with the appropriate analyses or
evaluations justifying the changel(s) and
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b. A determination that the change will maintain
the level of radiocactive effluent control
required by 10 CFR 20.1302, 40 CFR Part 190, 10
CFR 50.36a, and Appendix I to 10 CFR Part 50 and
not adversely impact the accuracy or reliability
of effluent, dose, or setpoint calculations.

Shall become effective after review and acceptance by
the Onsite Review and Investigative Function a 4 the
approval of the Plant Manager on the date specified by
the Onsite Review and Investigative Function.

Shall be submitted to the Commission in the form of a
complete, legible copy of the entire ODCM as a part of
or concurrent with the Radiocactive Effluent Release
Report for the period of the report in which any change
to the ODCM was made effective. Each change shall be
identified by markings in the margin of tine 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.

12.6.2.4 MAJOR CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS (LIQUID
AND GASEOUS)

A. Licensee ilnitiated major changes to the radicactive waste
systems may be made provided:

1. The change is reported in the Monthly Operating Report for
the period in which the evaluation was reviewed by the
onsite review function. The discussion of each change shall
contain:

8.

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

Sufficient detailed infermation to support the reason
for the change;

A detailed description of the equipment, components,
and process involved and the interfaces with other
plant systems;

An evaluation of the change which shows the predicted
releases of radiocactive materials in liquid and gaseous
effluents and (or guantity of solid waste that differ
from those previously predicted in the license
application and amendments) ;
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AFPPENDIX F

STATION-SPECIFIC DATA FOR QUAD CITIES
UNITS 1 and 2

F.1 INTRODUCTION

This appendix contains data relevant to the Quad Cities site. Included
are a dlagram of the unrestricted area boundary and tables of values of

parameters used in offsite dose asgessment.

¥.2 REFERENCES

i. Sargent & Lundy, Analysis and Technology Division, Quad Cities
Calculation No. ATD-0148, Revision 1.

- JF Sargent & Lundy, Nuclear Safeguards and Licensing Division, Quad
Citles Calculation No. QC-03-88, Revision 0.

3. “Quad Cities Public Water Supply* letter from B.&. Ferguson (NSEP)
toe G. Wassenhove U.S. Army Corps of Engineers, February 16, 1989,

o

*Verification of Environmental Parameters used for Commonwealth
Edison Company's Offsite Dose Calculations®, NUTECH Engineering
Group, 198982.

“Verification of Environmental Parameters used for Commonwealth
Edison Company's Offsite Dosée Calculations®, NUS Corporatiocn, 1988.
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QUAD CITIES

Table F-1
Aguatic Environment Dose Parameters

Geperal Informpation”

Existence of irrigation not mentioned in Quad Cities Final Safety Analysis

Repoxt (FBAR), UFSAR, or Plant Design Analysis.

Fecreation includes one' or more of the following: boating, water skiiing,
swimming and iport fishing.

The station liguid #Hischayrge flows inte the Mississippi River.

Misslisgsippl Eiver Lock and Dam Numbeyr 14 15 located between the station
discharge and the E. Mcline intake (see Figure 12 of the Quad Cities Unit

1 Flant Design Analysis, Volume II, and Figure 2.4.1 of the Quad Cities
Safety Analysis Report.)
vValue

1/, 1/M 1.0

F*, cte 5.75E4

F', rfs T5E4

£°, X 24.0

t*, Im B.0

Now

(USFAR)
87) Secrion 1.5%5.2 and

Section 4.4

Quad Citiles Updated Final Safety Analysis Report
updated through Amendment & (2-3-
Quad Cities FPlant Design Analysis,

Th ameters are defined in Section A.2.1 of Appendix A.
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Jannary 1994

Table F-2
Station Characteristics

Station: Quad Cities Nuclear Power Station

Location: Cordova, Illinois

Characteristics of Elevated Release Point
i) Release Height

-4 .49 m 2) Diameter = e m
16.0 m s ' 4) Heat Content = _§B kCal s*"

1

0

3] Exit Speed

Characteristics of Vent “ack Release Point
l} Release Height —_g.5 ____m 2) Diameter = . o2.74 __m

14.8 m s

]

> Exit Speed

"

Characteristics of Ground Level Release

1) Releas. Height = 0 m

-

<) Building Factor (D) = 43.4 m"

Meterclogical Data

A 2598 ftr Tower isg Located 1823 m _SSE of Elevated Release Point

Tower Data Used in Caloculations

wind Speed and Differential
Eelease Point Rizection lemperature
Yent 126 £t —a26-323 L5
Sround 23 L8 —df-23 XL

*Uged in calegulating the metecrological and dose factors in
Tableg F-%5, F-6, and F7. See Sections B.3 through B.6 of
Appendix B.
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Table F-3
4 Critical Ranges
Unrestricted
Area Restricted Nearest Nearest Dairy Farm
Boundary*® Area Boundary Resident” Within 5 Miles®
! Rizscrion L) Ln) L) i 6.V
N 864 ' 300 800 None
NNE 1028 300 1200 None
NE 12312 25 2000 None
ENE 1367 1210 2000 None
E 1170 1170 3600 None
ESE 1170 1125 4000 4800
SE 1189 475 4000 None
SSE 1422 475 1600 None
S 1198 325 1200 None
SSW 2140 A25 4800 None
SwW 1372 250 4800 None
wWEW 823 200 3600 None
w TES 200 3600 None
WHW 713 200 3600 None
NW B23 200 3600 None
NNW 1481 200 2800 None

Nearest land in unrestricted area. Used in calculating the
metecorological dose factores in Taki'q.s F-5 and F-7. See Secticns B.3
through B.6 of Appendix B.

1992 annual survey by Teledyne Isotopes Midwest Laboratories. The
distances are rounded to the nearest conservative 100 meters.

1962 annual milch animal census, by Teledyne Isctopes Midwest
Laboratories. Used in calculating the D/Q values in Table F-6. The
distances are rounded to the nearest conservative 100 meters. A
default value of BOD0O meters is used when there are ne dairies within
S miles.
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Table F-4
Average Wind Speeds

E.D
4.6

5.0
-

©
&

&Y

[ S =S
~J

eve
leas
in Section B.1

es. Calculated 1n

)

N
'
a

"
<8

L
N

X \’
3.4

"
o

data, January 1978

Revision 1.0
January 1994

through

mixed mode release analysis and
Reference 1 of
1.3 of Appendix B.




QUAD CTITIES Revision 1.0
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Table F-5

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

Downw ind Elevated{Stack ) Release Mixed Mode{vVent) Release Ground Leve! Release
Direction Radius X/Q Radius D/q Radius x/0 D/G Rad . us 2/Q 0/9
(meters) (sec/m+*+3) (meters) (1/me+*2) (maters) (sec/me+3) (1/m*+22) (meters) (sec/me++3) (1/mes2)
N 4470 1 344E-08 B6H4 9 642E- 10 864 3 . 427€E-07 2.869¢t-09 864 3. B1TE-O6 1. 105¢E-08
NNE 401 3 1. 703E-08 1020 1.407E-09 1029 2.219€E-07 3.049E-09 1029 2.5S97E-06 t 052£-08
NE 4823 1.287E-08 - A 7.019E - 10 1212. 1.321E-07 1 299E-09 1212. 2.249F-06 6 701E-09
ENE 4407, 1 091E-08 13u7 6.723E-10 1367 . 1.293E-07 1.319E-09 1367 1.446E-06 4 BOGE-02
E 36C D 1.513€E-08 1170 1.139€-09 1170 2.215F-07 2.B11E-09 1170 2.2126-06 9.21BE-09
ESE 3640 2.126E-08 1170 1.536E-09 1170 2.332€-07 3.437E-09 1170 2. 094€-06 1.047E-08
SE 40 3 1 758€ -08 1§89 1 OB2E-09 1189 1. 439E-07 2.38B4E-09 1189, 1 255E-06 6.450f-09
SSE <3 1.259€-08 1422 . 6.915E- 1D 1422 8. 279E-08 1. 167E-09 1422 . 6.8B85E-07 3 222€-09
S 4400, 1. 0O0SE-08 1500. 4 437E-10 1198 . 6. BB7E-08 S .516E-10 1198 8.371£-07 3.3%0€-09
S55W 4400 8.621E-09 2140 3.110E-10 2140 S 104E-08 4 _693E-10 2140 4. 296€-07 1 380 -09
SW 4300 . 1. 102€-08 1500 4 B56E- 10 1372. 1. 006E-07 1.116E-09 1372 1.224E-06 3.8B56f-09
wWEW 4400 1.123E-08 1500. 4 674f 10 823. 2. 1SBE-O7 2.298E -09 B23 2 96BE-06 1 093¢t -08
w 4828 1. 138E-08 1500 4. 704E- 10 713 3.445E-07 2.737€-09 713, S.271E-06 1.522¢€-08
wWhw 4828 9.48B6E-09 1500. 4 0D25€-10 713 5 025E-07 2.816E-09 713 T . 554E-06 t TASE-08
Nw 4828 . 9. 752E-09 823 5 .475E- 10 823 2.9B1E-07 2.009E-09 823 5.7T39E-06 1 144E-08
Ntiw 4400 {1 OaSE-08 1481. 6.126E-10 1481 1. 712E-07 1. 202E-09 1481 1.92BE-06 4 S43E-09

Quad Cities Site Meteorolegical Data (/78 - 12/87

Hote: Based on Reference 2 of Section ¥.2 and the formulas in Sectiens B.3 and B.4 of Appendix B.

X/0 is used for beta air, beta skin, and inhalation dose pathways. See Sections A.1.2, A.1.3,
and A.1.4.2 of Appendix A.

D/Q is used for produce and leafy vegetable pathways. See Section A.1.4 of Appendix A.

Radius is the approximate distance from midpoint between gasecus effluent release points to
location of highest X/0Q or D/Q at aor beyond the unrestricted area boundary (UAB).




Downw i ng

Elevated(Stack) Release

Direction Radius

(meters) (sec/m++3) (meters)

N 4400 .
NNE 480,
NE 4828
ENE 4400

£ 3600 .
£Es5E 3600
SE 4023 .
SSE 4023

s 2400
SSW 4400
oW 4400.
wowW 4400

w 4823
whiw 4828 .
Nw 4828.
NNW 4400 .

PORET I IESEARSERE - S T S R

X/Q and D/Q Maxima at or Beyond the Restricted Arsa Boundary

x/Q

344E-08B
.173E-08
.2B7E-08
.091E-08
.513E-08
. 126E-08
. 758E-08
.259E-08
.00SE-08
H2VE-O9
. YORE-08
.123€E-08
.13%€-08
.4B6E-09
.752€-09
.O45E -08

Radius

420
420.
420.
1210.
$170.
1125
475.
475
1500
420.
1500.
1500.
1500.
420.
420.
420.

Quadg Cities

‘CJ‘.’ADQ' IES

Tables F-Sa

D/Q Radius

(t/m++2) (meters) (sec/m«+3)

244E-09 300.
. 103€-09 300
0O6E -09 325.
.S45E - 10 1210.
. 139€E-C9 1170.
SSTE-09 1125
L A34E-03 475
120€ - 10 475
.437E-10 325
. OOAE- 10 325.
.BS6E- 10 250.
.BTAE-10 200.
. TO4E- 10 200.
.O79E- 10 200 .
.595E- 10 200
.0R7€-09 200.

L O s e LI S

Mixed ModeivVent) Release

XSG e/qQ
(1/mee2)
1.824€-06 9.651E-09
1.278E-06 1. 163E-08
7.600E-07 S.329E-09
1.346E-07 1.516E-09
2.215€-07 2.811E-09
2 417E-07 3.600E-09
4 201£-07 6.339E-09
2 659E-07 3.632E-09
3.596€E-07 3.512E-09
4 28BE-07 3 .8B3BE-09
1t O2BE-OE 6.593E-09
2.040E-06 1.182E-08
2.886E-06 1. 260E-08
4 _445E-06 1 331E-08
3.17SE-06 1.065E-08
3.784E-06 1.367E-08

Site Meteorological Data /78

Saguaiy B B o e _alE ol B R

- 12/87

F.evisio! 0

J: nuary 1994

Gl wuwr® 1e, | Release

Radus

X/d

(meters) (sec/me++3)

300
300.
325.
1210.
1170
1125,
475
475 .
325
325.
250.
200.
200.
200.
200.
200

OO EWsDBOUANN -« =l

220805

.B84E-05

BOSE -05

.T41E-06
.212€-06

223E-06

.OBTE-O€
LT27E-086
.585E -06

119€-06
950€ -0S

.239€-05
.733E-05
. 984E-05

467E-OS

.47GE-05

€

T N Ny R T S Y A= T =TI =y

5
7
L
S
9
1
2
2
2
5
9
1
i
9
1

o/a
1/mes2)

.676E -08
.192E-O8
. 345£ -08
.907E-09
.31BE-O8
. 118E-08
Bi3E-O8
201E-08
620k -08
.902E-08
S56E-08
.263E-08
-D25E-07
203E -07
. TO6E -08
JO23E-07

be o o g Nt
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Table F-7

Maximum Offsite Finite Plume Gamma Dose Factorg Based on 1 cm Depth at
Boundary for =r-83m

Downwind Unrestricted ElevatediStack) Release

Mixed Modelvent) Relsase

Revis iol'.o

January 1994

the Unrestricted Area

Ground Leve! Release
Radius
(meters) (mrad/yr)/{uCt/sec)

84

1029.
1212.
1367.
1170.
1170.
1189,
1422 .
1198
2140.

1372

823.
713,
713.

823
1481

Direction Area Bound Radius s SBAR Radgdius v VBAR
(meters} (meters) (mrad/yr)/(uCi/sec) (meters) (mrad/yr)/{uCi/sec)

N 264 B:4 1. 192€E-06 8.99BE-07 BE4 4 094E-0S 3 .0B7E-05

NNE 1029. 1029 1. 7B5E 06 1.346E-06 1029, 2. 796E-0O5 2.108E-05

NE 1212 1212 9 T74T7TE-Q7 7.349E-07 1212. 1.639E-05 1 236E-05

ENE 1367. 1367 . 9.035¢-07 6.8B12E-07 1367 1.409E-05 1 .063E-05

E 1170 1170. 1.378¢-06 1 .Q39E-06 1170 2.602E-05 1. .962E-05

ESE 1170 1170, 1.775E-06 1_33BE-06 1170. 2.752E-05 2.075€-05

SE 1189 1189, 1.286E-06 9 .695¢-07 1189 . 1.74BE-0% 1. 318E-0S

SSE 1422. 1422 . 9.303€E-C7 7 0Y4E-0O7 1422 9.663E-06 7.286E-086

s 1198 . 1198 4 932€6-Q7 3 _.T19E-07 1198 . 8.591E-06 6.47BE-06

S5wW 1140 2140 6. 664E-07 5.025E-07 2140, S 469E-06 4 124E-06

S 1372. 1372. 6.134E-07 4 .625E-07 1372. t.17SE-O5 8.862E-08

wWSw 823 . 823. 4. 376E-07 3.300£-07 B823. 2.665E-05 2 .010E-05

w 733 TIR. 4 936E-07 3.722E-07 713.; 4 OS9E-05 2 .060F-05
whNw 713, 713. 4 839E-07 3.648BE-07 713. 5 484E-05 4. 135E-05

Nw 823. BZ3. B . O23E-07 6 _D49E-0O7 823. 3.493E-05 2 .634E-05

Niw 1481 . 1481. 9 .575¢€-07 7.220E-Q7 1481. 1.950E-05 1. .470€-05
Quad Cities Site Meteorological Data 1/78 12/87

Note: Based on References 1 and 2 of Section F.2 and the formulas

Sections BR.5 and B.6 of Appendix B.

i AR SRR . R ey S

in

G GBAR
BRSE-04 2 929F-04
.651E-04 1, 999F-04
CI6Z2E-04 1 &630FE-0D4
.373E-04 1.036€-04
L220E-04 1.674E-04
113E-04 1.593F-04
.248E-04 9 _40TE-05
648E-05 5.012E-05
1STE-05 6. 150£-05
.670E-05 2.767€-05
. 164E-04 8§ 775E-05
OY6E -4 2. 274E-04
.263F 04 3._968BE-04
.361E-04 S5 550fF -04
.TOTE-04 3 .549E-04
_B14E-04 1. 36BE-04
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Table F-7 (Continued)

Maximum Offsite Finite Plume Gamma Dose Factors Based on 1 cm Depth at the Unrestricted Area Boundary
for Rr-85m

Downwing Unrestricted Eievated(Stack) Reiease Mixed ModelvVent) Releass Ground Level Release

Direction Area Bound Radius S SBAR Radius v VRAR Radius G GBAR
(meters} (meters) {mrad/yrl)/(uCi/sec) (meters) {mrad/yr)/{uCi/sec) {(meters) (mraa/yri/(uCi/sec)
N 864 . 864 . 1.266E-04 1 225E-04 864 . 4 SOBE-04 4 728BE-0Oa 864 Z OB9E-03 2 000FE-03
NNE 1029. 1029. 1.322E-04 1 278BE-04 1029 . 4 358F 04 4 204F -04 1029 1.591E-03 1.525E-03
NE 1212 212. B_44BE-05 8 172E-0%5 1212, 2.793E-04 2 694E-04 1212 1.3RA”E -03 1.326E-03
ENE 1367 1367 5. 783E-05 5 _S83E-05 1367 2.056E-02 ' 983E-04 1367 9. .«9-04 B . BT2E-D4
£ 1170 1170 B . 11BE-05 7.850E-05 1170 3. 308E-04 3. 1B7E-04 117 1. 393E-03 1. 336EF-03
ESE 1470. 1170. 1. 067E-04 1.032E-04 1170 3.662E-04 3 _S30E-04 1170. 1.337¢-03 1.282€-03
SE 1189 1189 9 118E-05 B B20OE-O5 11835, 2.618E-04 2 52%E-04 1189 $.091E-04 7.760FE-04
SSE 1422 1422 . 5.797E-05 5._606E-05 1422 1.51BE-Q4 1 _464F -04 1422 4. 523E-04 4 _340FE-04
5 1198. 1198 5. G11E-05 5.428E-05 1198 1.469E-04 1 417E£-04 1198 5. 192E-C4 4 978k - 04
SSw 2180 2140. 3. 024E-05 2 . 924E-05 2140 7 B62E-05 7.579E-05 2130, 2.775€-04 2 663E-Q4
W 1372. 1372. 5. 402E-05 5.226£-05 1372. 1.697€E-04 1 . 636E-04 1372 7.514E-04 7 _204t-04
Wow 823, 823. 8.767E-05 B A4B4E-05 B23. 3.49%9E-04 3 _372E-04 823. 1.633€-03 { S64€-03
w 743, 733 1. 112E-04 1 O76E -4 713 4 G544E-04 4 473F -04 713, 2.573E-03 2.4861E-03
WhW 713. T3 1.000E-04 9 67BE-O5 713, 5. 046E-04 4 BS4E-04 719. 3.454E-03 3 _302£-03
Nw 823. 823. 9.794E-05 9.47€E-05 823. 3.993E-04 3.B46E-Ca 823. 2.806E-03 2.302E-03
NNW 1481 . 1481 6.223E-05 6 .01BE-05 1481 2 449E-04 2 360E-04 14814 1 1476-03 1.09%E-03
Quad Cities Site Meteorclogical Data 1/78 - 12/87

0




Maximum Offsite Finite Plume Gamma Dose Factors Based on 1 ¢m Depth at the Unrestricted Area Boundary

Downwind Unrestricted

Q‘.TAD.' I

Table F-7 (Continued)

£5

for Kr-85

flevatedi{Stack ) Release

Direction Area Bound Radius 3 SEAR
imeters) (meters) imrad/yr)/{uCi/sec)
N 864 . 864 . {.753E-06 1 _695E-06
NINE 1029, 1029 1. B34E-06 1. T73E-06
NE 1212 1212 1.185E-06 1. 146E-06
ENE 1367 . 1367 8.083E-07 7 .B1TE-O7
£ 1170. 1170. 1.116E-086 1. 079€-06
ESE 1170. 1170. t 481E-06 1 413E-06
S5E 1189 § 189 1.259E-06 1 217E-06
SSE 1422. 1422 . 8.057E-O07 7.79%E-07
S 11498 . 1198 7.916E-07 7.655€-07
S5W 2140 2140 4 230E-07 4._0S0E-07
oW V2. 1372 7 . ST2E-07 7.322€E-07
wWow 823. 823. 1.239E-06 1. 19BE-06
w 713. 13 1.8TOE-06 1 S19E-06
WhW 713, 713, 1. 414E-06 1 .36TE-06
NwW 823 823. 1.372€-06 1.2327E-06
NMW 1481 . 1481 . 8.575E-07 B.292E-07

Quad Cities

Mixed Mode(Vent) Release

Radius

v

VBAR

imeters) {(mrad/yri/{uCi/sec)

864 .
1029
1212,
1367.
1170.
1170.
1189,
1422
1198.
2140
1372.
823.
48
713
823.
1481

NHBHUTDABANTwwwhRWwO WY

S5ite Meteorological

B14E-0O6

L237E-086
. 399E-06

473E-06
908E-06
335E-06

- 11BE-06
.B29E-06
- T7T4E-O86

632€E-07

.O39E-06
.1S7E-06
.4B1E-06
. B06E-06

T34 -06

-931E-06

5
5
3
2
3
4
3
4
1
3
i
Rl
5
5
4
2

Data 1/78

.822E-06
.O64E-06
.287E-086

321E-06

.TT9E 06

192E-06

.O1S5E-06

769E -086
T16E-06

.3V4E-O7
.971E-06
.020€ -08
. 300E -06
.T11E-O6
.S78E-086
.B34E-086

~ 12/87

Ground Leve!

Radius
imeters)

B€a
1029
1212.
1367.
1170.
t170
1129,
1422 .
1198 .
2140 .
1372
823.
7143.
713.
823
1481

Revisio,()

January 1954

Release
G GBAR
(mrad/yr )/ {uCi/sec)
L 34TE~OS 2_269E-0%
TO2E-O5 1.733E <05
.S95E-05 1 S42E-05
QO72E-0%5 t QO37E-08%
STBE-O5 1. 525t -05
S10E-05 1.4860£-05
186E-06 B _883E-06
.211E-OB6 5.039%E-06
.956E-08 S TEOE-06
.37%5E-06 3.264E-08
T4A43E-06 8 454F 06
.B2BE-0O5 1._768Bf-0S%
.B4ATE-05 2.753€E-05
.B16E-0O5 3 .890E-05
TJOOE-05 2.610E-05
3S0E-0% 1.305E-05

- WK D WU W e -

S e e ;-3




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

Downw ind Unrestricted

ESE

{meters)

B64
1029
1212.
1367
1170.
1470,
1189
1422,
1198.
2140
1372
823
713
713
823.
1481

TR
Al
St =¥ %

Table F-7

{Centinued)

for Kr-87

ElevatediStack ) Release
Direction Arsa Bound Radius

(meters)

Be64
1029
1212,
1367 .
1170
1170.
1189
1422
1198 .
2140.
1372
823
7¥3.
713
823,
1481

S SBAR

tmrad/yr )/ (uCi/sec)
€.162E-04 5.987E-04
6 .389E-04 6 .207E-04
4 118E-04 4 OO1E-QO4
2.753E-04 2 67SE-O4
3.853E-04 3.743E-04
5.023E-04 4 _BBOE-04
4 224E-04 4 201E-04
2. 723E-04 2 . 646E-04
2.704E-04 2 62BE-04
1.354E-04 1.315E-04
2.581E-04 2 SOTE-04
4 379€E-04 4 _2S5E-04
5.802E-04 5. 443E-04
5 .039E-04 4. 896E-04
4 859E-04 4.721E-04
2.903E-04 2 B20E-04

Quad Cities

Mixed Mode({vVent) Release

Radius

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

864
1029.
1212.
1367
1170
1170.
1189
1422
1198.
2140,
1372
823
713
713
823
1481

Ot s PR D on e d ) =

Site Meteorological

v VBAR
.B98E -03 1 649¢-03
557€-03 1.512€-03
.Q07E-04 9 .622E-04
12BE-04 6 923E-04
146E-03 ¥ '13E-03
.RQ70E-03 1.234E-03
.253E-04 B8.536E-04
290€E-04 5. '37E-04
202€-04 S.)52€E-04
.615E-04 2 S40E-04
872E-04 5.702E-04
.238E-03 1.202£-03
.B32E-03 1_585£-03
.T29E-03 1.679E-03
.3BRE-Q3 1. 348E-0Q3
L192E-0f 7 .9558-04
Data /78 - 12/87

Ground Level

Radius

864 .
1029
1212
1367
1170
1170
1189,
1422
1198,
2140.
1372
B823.
133.
713.
823.

Revision 1.0
Jantuary 1994

Release
G GBAR
(meters) (mrad/yr)/(uCi/sec)
5.808E-03 5 639% 02
4 S0BE-03 4.377¢E-03
3.742E-03 3.633£-03
2 . 504E-03 2.432€-03
3.929€-03 3.815E-93
3 BOGE-03 3 695€-03
2.291E-03 2.22%5E-03
1.256E-03 1.220€-03
1.424E-03 1t 3B3E-03
7 O68E -04 6 B63E -04
2. 001E-Q3 1.943€-03
4 S8BE-Q3 4 454F-03
7.313€E-03 7. 101E-Q3
9 .B10E-03 9.525E-03
6. 654 -03 &6 .461E-03
2.955E-03 2.869E-03

148 1
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Maximum Offsite Finite Plume Gamma Dose Factors Based on 1 om Depth at the Unrestricted Area Boundary

Downwing Unrestricted
Direction Area Bound Radius

8€4
1029
1212

1367.

1170
1170

1189.
1422.

1198

2140.
1372.
B823.

713

713.
823.
1481,

864
1029

1212,

1367
170
1170
1189
1422

1198.
2140,

1372

823.
T13.
713.
823.
1481 .

QUAD ¢

8]
4
=4
(=]
{7

n

Table F-7 (Continued)

for Kr-89

Revision 1.0
January 1894

Elevated{Stack) Release Mixed Mode(Vent) Release Ground Level Release

S SBAR Radius v VBAR Radius G GBAR
(meters) {(meters) imrad/yr)/(uCi/sec) (meters) (mrad/yr)/{uCi/sec) (meters) (mrad/yr)/(uCi/sec)
7.380t-04 7.172E-04 8654 1 425E-03 1 385E-03 864 . 2 0348-03 1 976E-03
6.261€E-04 6.085E-04 1029 1.14%9E-03 1. 116E-03 1029. 1.603E-03 1 .557E-03
3. 167E-04 3 O7BE-0O4 1212. S . 0B1E-04 4 936F-04 1212 7.823E-04 7 .S98E-04
2.047E-04 1 SBIE-04 1367 . 3.701E-04 3 .595E-04 1367. S 0O59F-04 4 S14E-04
3 698 -04 3 554E-04 1170. 8. 126E-04 7 BY4E-04 1170. 1.310E-03 1 .273€E-03
5 0D46E-04 4 9C4E-04 1170 9.740E-04 9.462E-04 1170. 1. 566E-03 1 .522E-03
4. 116E-04 4 OCOE-Da 1189 6 _659E-04 6 469 -04 1189 9 _264F-04 B _998E-04
2. 003E-04 1. 946E -04 1422 . 2.810E-04 2 _T730E-04 1422 3.822E-04 3 .712E-04A
2.189E-04 2 _ i127E-04 1198. 3 _175E£-04 3.084F -04 1198 . 4 622€-04 4 4AS0E-04
5.751E-05 5.58BE-05 2140. 7.519E-05 7.304E-05 2140. 8.781E-05 8 510€E-05
1.914E-04 1 B6OE-0O4 1372 3.241E-04 3 149E-04 1372, 4 441E-04 4 _313E-04
4 790£-04 4 655F-04 823. 1.113E-02 1.081E-03 823, 2.203E-03 2.140£-03
6. 760E-04 € .569E-04 713. 1 .569E-03 1 .524E-03 713. 2 460E-03 3.361E-03
6. 075E-04 5. 904E-04 713. 1.S13£-03 1.470£-02 713. 4 161E-03 4 . 041E-03
5.447E-04 5.293E-04 823. 1.114E-03 1 .082E-02 823. 2.198E-03 2. 135E-03
2.270E-04 2 206E-04 1481. 3.806E-04 3 697E-04 1481 3. 958E-04 3 B44E-O4
Quad Cities Site Metecorological Data 1/78 - 12/87




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

Dowriw ing Unrestricted
Cirection Area Bound Radius

{meters)

864 .
1029.
1212.
1367
1170,
1170.
1189.
1422 .
1198
2140
1372.

823.

T3,

713,

823
1481

Table F-7 (Continued)

for EKr-90

Elavated(Stack } Release

8€4
1029,
1212.
1367 .
1170.
1170.

1189

1222
1188.
2140.

1372
823
713

713,
823.

S SBAR
{meters) (mrad/yr)/(uCi/sec}
1.025E-04 S 947E-05
4 953E-05 4 _BOTE-O5
1.210E-05 1. 174E-05
8 .572€-06 8.320€E-086
2.8B76E-05 2.792E-05
4 141E-05% 4 O19E-0OS
2 68BSE-05 2.606E-05
S . 661E-08 5. 494E-06
9. 811E-068 3.523£-06
5 194E -07 5.040F-Q7
G.7BBE-06 6 588E-06
5.697€-05 5.530E-05
1.054E-04 1 023E-04
9.367E-05 9.092E-05
6.316E-05 6. 131E-05
B8.234E-06 7 .992E-C6

1481,

Quad Citles

Mixed Model(Vent) Release

Radius

864 .
1029,
1212.
1367.
1170,
1170.
1189
1422.
1198
2140
1372
823.
713.
13,
B23.
1481,

v VBAR
{meters) (mraa/yr)/tuCi/sec)

1.001E-O4 9 T1SE-0O5
4 JO09E-05 4 1BIE-0O5
7. 167E-06 6.953E-06
7. 121E-06 6 90BE-06
3.061E-05 2.970€-05
3.846E-05 3.731E-05
2.120E-05 2 .056£-0%
4 092E-06 2 970E-06
7.B91E-06 7 656E-06
2 .996E-Q7 2.907E-07
6. 147E-06 5. 963E-06
8 167E-05 7.923t-05
t SSQE-04 ' S04E-04
1.286E-04 1. 247E-04
6.467E-0% 6.275€E-05
6. 106E-06 5.924E-06

- 12/87

Site Meteorological Data 1/78

Ground Level

Radius

864
1029.
1212.
1367.
1170
£170.
1189
1422 .
1198
2140
1372
823.
T3
713.
823

Revisier,()

January 1394

Release
.G GBAR
(meters) (mrad/yr)/(uCi/sec)
3.226E-05 3.12BE-05
1 S49E-0% 1.502:-0S
2_958BE-06 2.869E-08
3.357E-06 3.255€E-06
1 6B7E-O5 1 .636F-05
2.748E-05 2 665E-05
1.306E-05 1.267E-05
2 .460E-086 2 385E-06
6 776E-Q€ 6 S5T1E-086
1.827E-Q7 1 .772E-07
3 .347F-06 3.246E-086
B8.406E-05 8 151E-0S
1. 486E-04 1. 441E-04
1.211E-04 1 174E-04
3.606E -05 3.497€E-05
1.127€-06 1.093E-08

1481.




FUAD CITIES Revision 1.6
January 19%4
Table F-7 (Continued)

Maximum Offgite Finite Plume Gamma Dose Factors Based on 1 om Depth at the Unrestricted Area Boundary
for Xe-131im

Downwing Unrestricted Elevated{Stack) Re ease Mixed Modelvent) Release Ground Leve! Release
Direction Area Bound Radius S SBAR Radius v VBAR Radius G GBRAR
(meters) (meters) (mrad/yr)/(uCifsec) (meters) (mrad/yr}/(uCi/sec}) (meters) (mraa/yr)/{uCi/sec)
N 86a 864 3.647E-06 3 .327E-06 264 4 40TE-0O5 3.5448-05 864 2 B834E-04 2 9BSE -04
NNE 1029. 1029 4 237€-06 3.79BE-06 1029. 3.179E-05 2.535£-05 1029 2.633E-04 2.057E-04
NE 1212. 1212 2. 587E-06 2.338E-06 1212 1 S47E-05 1.596E-05 1212, 2 279E-04 1.T7RIE-O4
ENE 1367 . 1367 1.965E-06 1. TATE-0O6 1367 . 1. 6U2E-05 1t _302¢€-05 1367. 1 466E-04 1. 149E-04
2 1170. 1170 2.839E-06 2 S511E-06 1170 2_BOBE-O5 2.266E-05 1170 2 237E-04 1 _T7S0E-O4
ESE 1170. 1170. 3.68B0E-06 3.262E-06 1170. 2.997€E-05 2.426E-05 1170. 2.11BE-04 1.657E-04
SE 1189 §189 2.967E-06 2.554E-06 1189 1.963E-05 1.599E-0% 1169. 1.267E-04 9 .S13£-08
SSE 1422 1422 1.993E-06 1 _76SE-06 1422 1.114€E-05 S .0S5E-06 1422, 6.993E-05 5 .4BZE-05
S {198, 1198 . 1 _S99E-06 1.463E-06 1198 . 1. 013E-05 8 _309E-06 1188 . B.492E-05 6 6G42E-05
55W 2140 2140 1.206E-06 1.050€E-06 2140. 6.337E-06 5. 144E-06 2140. 4 359E-0% 3.422€-0S
SW 1372. 1372. 1.6S0E-06 1.493E-06 1372. 1.332E-05 1.082E-05 1372 1.252E-04 9.792E-05
WEW 823. 823 2.220€-06 2 .075€E-06 823 2.888BE-05 2,.335E-05 823 2.959E-04 2 3C4E-0O4
w 713 713 2.761E-08 2.589E-06 713. 4_243E-05 3.407E-0S5 T13. 4.991F-04 3 .877E-04
wWhw 719. 713, 2.521€6-06 2.357E-08 T7$3. 5.524E-05 4 _291E-05 713 6.941E 04 S5 _3B6E-0O4
Nw 823. 823 2.732E-06 2.507E-C6 823. 3.710€E-05 2.977E-05 823 4 €22E-04 3 SS3E-04
N 1481. 1481. 2.099E-06 1 B68BE-06 1481 2. 184E-05 1.759E-05 1481 1 999E-04 1 SE1E-0O4

Quad Cities Site Meteorological Data 1/78 - 12/87
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Table F-7 (Continued)

Maximum Offgite Finite Plume Gamma Dose Factors Based on 1 ¢m Depth at the

Downw ind Unrestricted
Direction Area Bound Radius

NNE

ENE

ESE

S5E

SSw

wow

WNW

imeters)

264 .
1029.
1212.
1367.
1170
1170.
1189
1422.
1198
2140,
i372.

823.

T13.

713.
823.
1481,

for Xe-133m

Eievated{Stack ) Release

864
1029
1212

1367.
1170.

1170
1189

1422.
1198.
2140.
1372.
823.
713.
713.
823.

S SEAR
imeters) (mrag/yr)/(uCi/sec)
1. 894E-05 t.BI12E-05
2.025E-0% 1.92BE-05
1.2B5E-0%5 1.226E-05
9.011E-06 8.562€-06
1.267E-05 1.202£-05
1.660E-05 1.576E-05
1.402E-05 1.334E-05
9 0S1E-06 8. 594E-086
B .431E-06 B.Q74E-06
4 938E-06 4 65BE-06
8. 224E-06 7.852E-06
1.283E-05 1.234E-C5
1.619€E-05 1.55BE-05
1 461E-05 1 405E-05
1.457E-05 1.396E-05
9.664E-06 9. 1B4E-06

1481 .

Quad Citfies

Mixed Mode(Vent) Release

Radius

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

8BB4 .
1029
1212.
1367
1170.
1170
1189
1422.
1198.
2140
1372.
823
712,
713.
B823.
1481,

DD =D AR« NRNU LD EDD -

Site Meteorclogical

gt ¢

v VBAR
.O39E-04 9.305%E-05
483E-05 7.T10E-O5
.369E-05 4.897€-05
:123E-05 3.733E-05
.B3SE-O05 6. 147E-05
.460E-05 6.727E-05
. 149E-05 4 . 6T1E-OS
LOTSE-05 2.704E-05
BOBE -05 2.563E-05
.B13E-05 1.459€-05
.413E-05 3.08BE-0S
.137E-05 6.430E-05
.B76€E-05 8.B33E-05
. 166E-D4 1.029E-0C4
.ST3E-05 7.661E-05
202E-05 4 .667E-05
Data 1/78 - 12/87

Unrestricted Area Boundary

Ground Level Release

Radius

GHAR

B
{méters) (mrad/yr)/(uCi/sec)

B64
1029
1212.
1367
1170,
1170.
1189.
1422.
1198 .
2140.
1372.
823.
713.
TE3.
823.
t481.

WNaBLBNDaarNLBONNESLD

.A41E-04

614E-04

JO33E-04

G42E-04

.977E-D4
.TEIE-D4
.278BE-04
.270E-04
. SOSE -04
LOt1€E-05
L212E-04
. 990 -04
. 170E-D4
. 121E-03
.625E-04
.480E-04

5

3
3
2
3
3
1
1
1
6.
1
4
6
e
6
2

4828 -04
957E-04

.465E-04

277€-04

.419E-09
.255€-04
.962E-04

096E -04
293€-04
832E-0%

.S00E -04
.250E-04
-S18E-04

4€5E-04

. 468E-04
.982E-04

Revisic’b

January 1994

B S R T ey —




Reviszsion 1.0
Jantary 1994

Table F-7 (Continued)

Maximum Offsite Finite Plume Gamma Dosge Factors Based on 1 cm Depth at the Unrestricted Area Boundary

for Xe-133
Downwindg Unrestricted E£levated{Stack) Release Mixed Mode(Vent) Release Ground Level Release
Direction Area Bound Radius S SBAR Radius v VBAR Radius G GBAR

(meters) (meters) {mrad/yri/{uCi/sec) (meters) (mraa/yr)/(uCi/sec) (meters) (mradiye)/(uCi/sec)

N 864. 864, 1.741E-05 1. 678BE-05 864 . 1.161E-04 1 .068BE-04 864 7.126E-04 6.308E-04
NNE 1029 1029 1 BBEE-O5 1.B10E-05 1029 9.493E-05 8.B25L-05 1029 S.171E-04 4 _609E-04
NE 1212 1212 ! 1B6E-O5 1.140E-05 1212. 5.974E-05 5.567E-05 1212. 4 . 541E-04 4 054E-04
ENE 1367, 1367 8.561€E-06 B8.203E-06 1367. 4 602E-05 4 _266E-05 1367 2.989E-04 2 675E-04
3 1170, 1170 1.214E-05 1.162E-0S 1170 7.658€-05 7 .065E-0S 1170. 4.478BE-04 4 Q00E-04
ESE 1170 1170 1.606E-05 1.538BE-05 1170 8.356E-05 7.724£-05 1170 4 .264E-04 3 .B11E-04
SE 1189 1189. 1.340E-05 1. 2B6E-0S5 1189. 5.757€-05 5.344E-05 1189, 2.572E-04 2 _301E-04
SSE 1422. 1422, B.767E-06 8 399E-06 1422 . 3.309E-05 3 .076E-05 1422. 1. 438E-04 1 289E-04
S 1198, 1198. 7.778E-06 7.503E-06 1198. 3.131E-05 2.919€-05 1198, 1.695E-04 1 .S13E-04
SSwW 2140. 2140. 4 975E-06 4 .T43E-086 2140 1.790E-05 1.657E-0S 2140 9. 115E-05 B8.184E-05
Sw 1372. 1372. 7.77BE-06 7. 4BAE-06 1372. 3.8B0O3E-05 3.523€E-05 1372 2.491E-04 2 224E-04
wow 823. 823. 1. 135E-0% 1.09%€-05 823 7.956E-05 7.348E-05 B23 5 S27E-04 4 _BY96E-04
w 7He. 713. 1.419E-05 1.375E-05 713. 1.096E-04 1 OO6GE-04 713. 8.936E-04 7.872E-04
WNW 713. 713 1.281E-05 1 241E-05 713 1.2B3E-O4 1 166E-0¢ 713, 1.218E-03 1.070E£-03
Nw 823. 823. 1.308E-05 t.262E-05 823 9.513E-05 B.731E-05 823. 8.374E-04 7 _3B9E-G4
NNW 1481, 1481. 9.317E-06 8.932E-06 1481 §.833E-05 5.372E-05 1481 3.907E-04 3 .480E-04

Quad Cities Site Meteorological Data /78 - 12/87
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Table F-7 (Continued)

Maximum Offsgite Finite Plume Gamma Dose Factors Based on 1 cm Depth at the Unrestricted Area Boundary
for Xe-135m

Downwing Unrestricted Elevated{Stack) Release Mixed Mode(Vent) Release Ground Level Relsase
Direction Area Bound Radius 5 SBAR Radius v VBAR Radius G GRAR
{meters) {meters) (mrad/yri/(uCi/sec) (meters) (mrad/yr)/{uCi/sec) (meters) (mrad/yri/iuCi/sec)
N 864 . 864 2.899¢-04 2 BO3E-04 864 8 S530FE 04 B.236E-04 864 2.453¢-03 2.363F -03
NNE 1029 1029 2.B77E-04 2 TB1E-O4 1029 7 B45E-04 7 _ 3BAE Q4 1029 1 94tE-03 1 B70E-03
NE 1212. 1212 1.756E-04 1 697E-04 1212. 4 447E-04 4 296E -04 1212. 1.382€-03 1. .3326-03
ENE 1367 1367 t 163E-04 1 125%E-04 1367 3 217E-04 3.107E-04 1367 9 117E-04 8. 7B9E -04
£ 1170 1170. 1. T41E-Q4 1 6B3IE-04 1170 5.632E-04 5.438E-04 1170 1. 862E-03 1 602E-02
ESE 11%0¢ 1170 2 _30BE-O4 2 231E-04 1170. 6.3176-04 6. 100E -04 t170. {1 6B1E-O3 1.620E-03
SE 1189 1189, 1. 959€E-04 1 B94E-04 1189, 4 536E-04 4 3B1E-C4a 1189 1.003€E-03 9.670E-04
SSE 1422. 1422, 1.166E-01 1 127E-04 1422 2.398E-04 2.316E-04 1422, 5.084E-04 4 S01E-04
5 1198 1198 1 163E-04 1. 124E-04 1198 2 A23E-04 2 340E-04 1198 5.7T14E-04 5 S07E-04
55w 2140 2140 5 {56E-05 4 984E-05 2140. 1 O2BE-O4 9 .925E-05 2140 2 160E-04 2 OB2E-0O4
SW 1372. 1372 1.099€E-04 1 .063E-04 t372. 2.6B2E-04 2 590f-04 1372 7.263E-04 7 . 000E-04
wWoW 823. 823 1.979E-04 1 .914E-04 823 6.33%E-04 6. 118BE-04 823. 2.055E-03 1.979¢E-03
w 743. 713. 2 SBSE-C4 2.499E-04 713. B.524E-04 B 229E-04 713. 3.3B1E-03 3.255€-03
whNw 713. 713 2.323€E-04 2 246E-04 713. 8 B74E-04 B .564E-04 713. 4 SCOE-03 4 332E-023
Nw 823. 823 2.227€-04 2.153E-04 B23. 65 S13E-04 6 674E-04 823. 2.77T2E-03 2.670E-03
MNNW 1481. 1481, 1.264E-0C4 1_222E-04 1481 3.575E-04 3 452€-04 1481 9 461E-04 9. 117E-0C4

Quad Cities Site Meteorological Data /78 - 12/87




Maximum Offsite Finite Plume Gamma Dose Factors Based on 1 c¢m Depth at the Unrestricted Area Boundary

Table

.‘;‘177;«‘ D

r=7

CITIES

for Xe-135

Downwind Unrestricted £levatediStack) Reiease
Direction Area Bound Raaius

NNE
ENE
ESE
5SE
S5w

SW
whw

WNw

(meters)

BG4 .
1029.
1212,
1367,
1170.
1170
1189,
1422
1198
2140
1372
823,
713.
713.
823.
1481.

(meters)

864
1029.
1212
1367 .
1170
1170
1189
1422
1196
2140.
1372
B23.
T3
713.
823.
1481.

S SBAR
(mrad/yr)/(uCi/sec)
1.7BTE-O4 1_T729E-04
1.867E-04 1 BO7E-04
1. 1965 -04 Y 158E-C4
8. 192E-05 7.92BE-05
1.14%E-04 1 10BE-04
t S04E-04 1 456E-04
1.287E-04 1 246E-04
8 204E-05 7.939E-05
7.961€E-05 7 _T705E-05
4. 304E-05 4 165%E-05
7.65%E-05 7. 409E-05
1.242E-04 1. 202E-04
1. S73E-04 | 522E-04
' 415€E-04 { 370E-04
1. 384E-04 1. 340FE-04
8.796E-05 8.512€6-05

Quada Cities

{Continued)

Mixed Model(vVent) Release

Radius
{maters)

864
1029
1212
1367.
1170
1170
$189.
1422
1198.
2140,
1372.
823.
743.
T13.
823.
148 1.

WA AN NNWOBMOWO O

v VBAR
{mrad/yr ) /(uCi/sec)
.T79E-04 6._555E-0C4
.Q45E-04 S B4TE-04
.BS4E-04 3 766E-04
B860E-04 2. 766E-04
BT1E-Q4 4 420 -04
.O87E-04 4 _900f -Ca
627€-04 3 SO0BE-04
. Y13E-04 2 044E-04
.044E-04 1.977E-04
103E-04 1.067E-04
359E-04 2, 282E-04
.B33E-04 4.674F-04
.395€-04 & 18B3E-04
923E-C4 6 . G93E-04
.S510E-04 5 32BE-04
406E-04 3 293E-04
Data 1/78 - 12/87

Site Meteorological

Ground Level

Radius

tmeters) (mrad/yr)/(uCi/sec)

364
1029
1212
1367 .
1170
1176.
1189
1422
1198,
2140
1372
823.
713

713.
823
14814 .

-~ WEEAN WYY - - weNON

Revision 1.0

af-:2 Corasnll

Jenuary 1994

Release
G GEBAR
.BS1E-03 2.753€E-03
.178E-0O3 2 103E-03
S17€E-03 1.851E-03
285E-03 1. 242E-02
913E-03 1 B4BE-0O3
B33E-03 1 . 77T1E-03
113E-03 1 . O75¢€-03
.264F 04 6.052E-04
L 175E-04 6 .931E-04
.945E-04 3 .812E-04
.046€ -03 1 . C10E-03
.225E-03 2.149€E-G3
.47BE-03 3.358E-03
.660E-03 4 49BE-03
L27T7TE-03 3 164E-03
.BOSE-03 1.550£-03
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Table F-7 (Continued)

Maximum COffsite Finite Plume Gamma Dose Factors Based on 1 cm Depth at the Unrestricted Area Boundary
for Xe-137

Downwing Unrestricted £levated(Stack) Release fixegd ModeiVent) Reiease Ground Level Release
Direction Area Bound Radius S SBAR Ragius v VBAR Radius G GBAR
{(meters) (meters) (mrad/yr)/{uCi/sec) (moters) imrad/yr); {uCi/sec! (meters) (mrad/yr)/luCi/sec)
N 864 f64 9 S5B7E-05 9 28B0OE-0S B64 2. 189E -0« 2.100E-0D4 /64 3. 6S0E-04 3 532E-04
NNE 1029, 1029 B.395E-05 B8.127E-05 1029. 1.7B9E-04 1 _T731E-04 1029 2 B83E-0a 2 7BSE-O4
NE 1212. 1212 4 406E-05 4 265E-05 1212. 8.327€-05 B .O59E-05 1212, 1 . SO6E-04 1 457E-0O4
ENE 1367. 1367 . 2.8B76E-05 2.7B4E-O5 1367 . 6 062E-0S 5 . B6GE-0S 1267 . 9.706E-05 9 _39.E-05
3 1170 1170 5.014E-05 4 _8B54E-05 1170 1.2BCE-O4 1.23%E-04 1470 2.375€-04 2 298E-04
ESE 1170. 1170. 6 B21E-O5 6.603E-05 1170 1 S17E-04 1_468E D4 1170 2.747E-04 2 658F -04
SE 1189 1189 5.604E-05 5.428E-08 1189 {.044E-04 t O10E-04 1189 1.631E-04 1 .576£-04
SSE 1422 1422, 2. 842E-05 2.751€-05 1422. 4 S591E-05 4 443€E-05 1422 6.975E-05 6 T49E-0O5
= 1198 1198 3.027E-05 2.930E-05 1198 . 5.064E-05 4 901E-05 1198 B.267E-05 7 .99%E-05
55w 2140 2140, 8 .925E-06 B.639E-06 2140 1.344E-05 1 .301€E-05 2140, 1.793E-05 1. 696E-05
Sw 1372 1372. 2.697E-05 2.611E-05 1372. $.261E-05 5S.091E-05 1372. 8 334E-05 8 064E-05
wWiw az3. 823 €.236E-0% 6.037E-05 823. 1. 6R2E-04 { 62BE-O4 823. 3.760E-04 3 .63BE-D4
- 713 713. 8.655€-05 B.278E-05 713, 2.349E-04 2 274E-04 3 §.968E-024 5 775E-04
whiw 713 713. 7.7T77E-05 7.529€-05 713. 2.298BE-04 2.224E-04 713 7.354E-04 7 115€E-04
Nw 823. 823 7.090E-0%5 6 .863E-05 823. 1.705E-04 1,.€50E6-04 823 3. 973E-04 3 B45E-04
NNW 1481 . 1481 . 3. 192E-05 3.090€-05 1481 . 6 _298E-05 6 095€-05 1481 7.935E-05 7.67BE-05

Quad Cities Site Meteoroliogical Data 1/78 - 12/8B7
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Table F-7 (Continued)

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

for Xe-138
Downwindg Unrestricted Elevated(Stack) Release Mixad Model{Vent) Release Grouna Level Reir se
Direction Area Bound Radius S SBAR Radius v VBAR Radius G GBAR
imeters) (meters} (mrad/yr)/(uCi/sec) (meters) {(mrad/yr)/{uCifsec) (meters) (mrad/yrl/tuCi/sec)
N 864 . B64 7.602E-04 7 _ 3BRE-0O4 aG4a . 1.909€-03 1 .854E-03 864 5.007€-03 4 _B60OE-0O3
NNE 1029 1029 7.527€6-04 7 _315€-04 1029, 1.728E-03 1.679E -03 1029 3 991E -03 2 _874E-03
NE 1212. 212 4 600E-0O4 4 ATIE-DA 1212 1. 0O0%E-C3 9.759€-04 1212 2 8B14E-03 2 731E-03
ENE 1367 . -387 3.014E-04 2.929E-04 1367 7.202E-04 S .995E-04 1367 1.859E-03 . BO4E-0O3
£ 1170. 1170. 4 . 505E-04 4 _378BE-04 1170 1.258E-03 1.222€E-03 1170. 3.41B£-03 3 .2318E-03
ESE 1170 t170 5 . 943FE-04 5 T75E-04 1170 1. 414E-03 1. 373E-03 1170 3.473E-03 3 371£-03
SE 1189 1189 5. 08%E-04 4 916€ 04 1189 1.022E-03 9.929€-04 1189 2.076E-03 2.015E-03
. 55¢ 1422 1422 . Z.995E-04 2.910€-04 1422 . 5. 3B4E-04 5 _229E-048 1422. { . 049%E-03 1 O1BE-03
| 5 1198 1198 3.027£-04 2.941E-04 1198, 5.469€-04 5 .312E-04 1198 . 1.174E-03 1 139E-07
' S55W 2140, 2140. 1.297E-04 1. 260E-04 21480. 2 269t -04 2 204E-04 2140 4 390E-04 4_262E-04
SW 1372. 1372. 2.B43E-04 2 763E-04 1372 6.005E-04 5 B32FE-04 1372 1.480€-03 1t _436E-03
waiw 823 823, 5 . 252E-04 5. 104E-04 823. {1 42BE-03 {.3B7E-03 823. 4 220€-03 4 095E-03
w 713. 713 6 BRSE-04 6.691E-04 T13. 1.914E-03 1.859E-03 713. 6.917E-03 6.712E-03
whNw T13. T43. 6. 188E-04 6 014E-04 713 1.974E-03 1.917E-03 713 9 182E-03 B.910E-03
NW 823. 8223 5.894E-04 5 .728BE-04 B23. 1.550E-02 1.505E-03 823. 5. 640E-03 5 .474FE-03
3.244E-04 3 _152E-04 1481 7.90%E-04 7 .681E-04 1481 1.903E-03 1.B4TE-O3

|

!

:

|

' NNW 1481 1481,
{ Quad Cities Site Meteorclogical Data 1/78 - 12/87
|
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Table F-7 (Continued)

Maximum Offsite Finite Plume Gamma Dose Factors Based on 1 ¢m Depth at the Unrestricted Area BRoundary

for Ar-41
Downw ind Unrestricted Elevated(Stack) Release Mixed Mode!{Vent) Release Ground Level Relsase
Oirection Area Bound Radius 5 SBAR Radius v VBAR Radius G GBaR
{meters) (meters) (mrad/yr)}/(uCi/sec) (meters) (mrad/yr)/{uCi/sec) I(meters) (mrad/yr}/(uCt/sec)
N B4 Bh4 9 165SE-04 8 B7S5E-0O4 864 2.639E-03 2.55%€-03 864 9.453E-03 9.150€ 03
NNE 1029. 1029 9 S534E-04 9 229 -04 1029 2.410E-03 2 233E-03 1029 7.295E-03 7 . 06VE-G3
NE 1212. 1212 6. 143E-04 5 _847E-04 1212 1.545€E-03 1.496E-03 1212 6. t70€-03 5.973€-03
ENE 1367 1367. 4. 130E-04 3 99BE-04 1367. 1. 116E-C3 1.080E-03 1367 4 131€-03 3.999%E-03
3 1170 1170 5.748BE-04 5 564E-04 1170 1.78B2E-03 1.725E-03 1170 6. 371E-03 6_167E-03
ESE 1170 1170. 7 A94E-04 7 . 254E-04 1170 1.976E -03 1. 913E-03 1170 6. 148E-03 S 9%1E-03
SE 1189 11689 6. 447E-04 & 241E-04 1189 1 435E-03 1t 389E-03 1189, 3.710€-03 3.891%¢-02
SSE 1422 1422 4 090E-04 3 959E-04 1422 B.2B2E-04 B.017E-04 1422. 2.052E-03 1.986E-03
S 1198 1198 4 Qa0E-D4 3 910E-0O4 1198 B.103E-04 7 _R43E-04 1198 . 2 _334E-03 2 .259E-03
S5w 2140, 2140. 2.070E-04 2 0O04E-04 2140. 4 157E-04 4 D24E-0O4 2140 1. 195E-03 1. 157€-03
SwW 1372. 1372. 2 BG4E-04 3. 740E-04 1372. 9. 192E-04 B . BORE-04 1372 3.3186-03 3.2126-03
wow 823. 823 6. 504E -04 & _296E-04 B823. 1 917E-03 1.856E-03 B23 7.433E-03 7.196E-03
w 713. 7193. R.303£-04 B .O37E-04 713 2.525E-03 2 .445E-03 713. 1.179€-02 1 141 E-02
Whw 713. 713 7.474E-04 7 235E-04 T3 2.6B9E-03 2 603E-03 7. 1.583E-02 1.532€-02
Nw 823. 823. 7.219€-04 6. 988F -04 823. 2.1STE-03 2.088E-03 B23 1t OBSE-02 1 .050E-02
NNW 1481 1481, 4 362E-04 & 222E-04 1481 1.291E-03 1.249€-03 1481 4 . 963E-03 4 BOSE-0O3

Quad Cities Site Meteorological Data /78 - 12/8B7
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Table F-7a

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

Kr-83m
Downwing Controllag Elevated(Stack) Release Mixed Modelvent) Reiease Ground Leve! Release
Direction Area Bound Radius S SBAR Radius v VBAR Radius G GBRAR
{meters) I(meters) (mrad/yr)/iuCi/sec) (meters) {(mrad/yr)/luCi/sec) (meters) (mrad/yr)/tuCi/sec)
N 300 . 300 . 7 9S3E-07 5.996E-07 300. 1.795%E-04 . 353E-04 300 1 89388 -03 t.461F-02
NNE 300 300 1.313E-06 9.897E-07 300 1 448E-04 {1 092E-04 300 {1 BOSE-Q3 1 J64F -03
NE 328, 325 7.351E-07 5.543E-07 325 B.BO9E-05 & 6G42E-05 325. 1.740€-03 Y. 312E-03
ENE 1210 1210 9 _009E-O7 6.793E-07 1210 1.602E-05 1.208E-05 1210. t 6BBE-Q4 1 273E-04
E 1170. $1170. 1.378E-06 1 03%E-06 1170. 2.602E-05 1.962E-05% 1170. 2.220E-04 1 674€-04
ESE 112% 1125, 1.778E-06 { 340E-726 1125 2.B74E-05 2 . 167E-05 1125. 2.255€-04 1.700E-04
SE 47% 475, 1.799E-06 1. 357E-06 475. 5.328E-05 4.017E-0G5 478 5. 475E-04 4 128€E-04
SS¢E 475, 475. 9 937E-07 7.492E-07 475 3.379€E-05 2.547E-05 475, J.931E 04 2 964E-04
S 32% 326. 3.591€E-07 2.70TE-0O7 325. 4 _296E-05 3 .239E-05 325. 6.418E-04 4 B39E -04
StwW 325 32 3.03BE-07 2.291E-07 325. 4 B855E-05 3.661E-05 32% 7.603E-04 5 733E-04
SW 250. 250. 3.014E-07 2.273E-07 250. 1. 026E-04 7 T733E-05 250. 1.652£-03 1.24%E-03
WSW 200 . 200. 3.517E-07 2.652E-07 200. 1.B42E-04 1 _3B9E-04 200. 2.503E-03 1 B87E-03
w 200. 200 4. 13%E-07 3. 118E-07 200. 2 314E-04 1.745E-04 200. 3.341E-03 2 519E-03
Whiw 200. 200. 3.679E-07 2.774E-07 200. 3.1S7E-04 2 _3B1E-0O4 200, 4 .573E-03 3 44BE-0O3
Nw 200. 200 4 282E-07 3.229€-07 200. 2. 468BE-04 1 BREIE-O4 200. 3.784E-03 2.853E-03
NNW 200. 200. 5.028E-07 3.791£-07 200. 3.009E-04 2 269€-04 200 . 3.901E-03 2.941E-03
Quad Cities Site Meteorological Data 1/78 - 12/87
Note: Based on Reference 1 of Section F.2 and the formulas in Sections B.5

and B.6 of Appendix B.
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Table F-7a {(Continued)

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

Kr-85m
Downwind Controlled Elevated{Stack) Release Mixed ModelVent) Release Ground Leve)l Release
Direction Area Bound Radius S SBAR Radius v VBAR Rad‘us G GBAR
{meters) (meters) (mrad/yr)/(uCi/sec) i(meters) {mraa/yr}/{(uCi/sec) (meters) (mrad/yr )/ (uC)/sec)
L] 300 . 300 3. 440E-04 3.330E-04 300 1.56%E-03 1.505E-03 300 . 7.885E-03 7.526£-03
NNE 300. 300. 4 237€E-04 4 100E-04 300. 1.663E-03 1.€02E-03 300 7.79%E-03 7. 450E-03
NE 325 325. 2.890E-04 2 797E-04 325. t.104E-03 {1 .064E-03 325 7.549E-03 7 .211£-03
ENE 1210. 1210, 6. 453E-05 6.242E-05 1210. 2.333E-04 2.249E-04 1210. 1.091E-03 . .046E-03
E 1170. 1170 £.118E-05 7 .850E-0%5 1170. 3.30BE-04 3.187E-04 1170. $.393€E-03 1.336E-03
ESE 1125, 1125. 1.106€E-04 1 .07T0E-04 1125. 3.B17E-04 3.679E-04 1125 1.409E-03 1 _3%51E-03
SE 475 . 47%. 2. 157E-04 2.08B7E-04 475. 6.976E-04 6.724E-04 475 . 2.7T02E-03 2.555E-03
SSE 475 475. 1.584E-C4 1.532¢-04 475 . 4 768E-04 4 .597£-04 475 1.918E-03 1.835E-03
S 325 325. 1.887E-04 1.826E-04 325 5.731E-04 5.524E-04 325. 2.792€E-03 2.667E-03
SSw 325. 325. 1.661E-04 1 _60BE-04 325. 5. 652E-C4 5.445E-04 32% 3.247E-03 3.101E-03
SW 250. 250. 2.612E-04 2.529€-04 250. 1.0208-03 9.822E-04 250. 6 S63E-03 6 _262E-03
wWow 200. 200 . 3.394E-04 3.285E-04 200. 1.593E-03 1.532E-03 200 9 455E-03 9.015€-03
w 200. 200 3.79%E-04 3.673E-04 200 1.B23E-03 1.752E-03 200. 1.215€E-02 1. 158E-02
whin 200. 200. 3.4126-04 3.303E-04 200. 2.037E-03 1.95%E-03 200. $.61BE-02 1 S541E-02
Nw 200. 200 . 3.796E-04 3 .674E-04 200. 1 .B63E-03 ).790E-03 200 1.375€-02 1.310€E-02
NNW 200. 200. 4 103E-04 3 972E-04 200. 2 1B7E-03 2.100E-03 200 1.432€E-02 1. _365E-02

Quad Cities Site Metecrological Data /78 - 12/87




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

Downw i nd

Controlled
Direction Area Bound
{meters)

300
300
32%
1210

flevated{Stack) Release
Radius
imeters)

300
300
325
1210

Table F-7a

QUAD CITIES

Rr-85%

5 SEAR Radius

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

4 B4{E-0O6 4 G6B2E-06 300 1
6 D16E-06 5 .B17E-06 300 1
4.147E-06 4 010£-06 325. 1
9 .034E-Q7 B 736E-07 1210 2
1.116E-06 1.072E-06 1170, 3
1 5156E-06 1.465E-06 1125 4
3.013E-06 2 914E-06 475 8
2. 23BE-06 2 164E-06 475 5
2. 703E-06 2 .614E-06 325. 6
2. 389E-06 2 310E-06 325. 6
3. TABE-0O6 3 624E-06 250 1
4 BE3E-06 4. TO3E-06 200. 1
5.424E-06 5.245E-06 200. 2
4 B77E-06 4 _T16E-06 200 2
& 41%9E-06 5.237E-06 209. 2
5 BIGE-06 5 .624E-06 200 2

Quad Ciiies

Site Meteocroclogical

Mixed Modelvent!

.BOYE-08

.26BE -06

. T1SE -06
. 202E-05
.BGAE-05
. 11BE-QS
.340E-05
. 162E-05

(Continued)

v

(maeters) (mrad/yr)/

820t -05
965E -08
3228-05

S08E - 06
S18€-06

695E-06
B4SE-06

MNMAURON-esDOO DL WA - -

526€-05

Data 1/78

ase
/BAR
1/sec)

T60E - 05
200E -05
27BE-05

. TOBE -06
. T79E -06

368E - 06
995€ - 06
SO7E-06

.619E - 086

493E-06

. 163t -05
.BOOE -05
.O4BE-0S5
L 263K - 05

090k -08

.443E-05

- 12/87

Ground Level

Radius
(meters)

300
300.
325.
1210.
1170
1125,
475
475
325.
328.
250
200.
200.
200.
200.
200

Revisicn 1.0

January

welease
G GRAR
(mrad/yrf)/{uCi/sec)
527E-0% B 246E-08
415 -05 B8.137E-05
181E-Q5 7 911E-05
.252E-05 1. 210t -05
S7BE-05 1.525E-05
SB7E-O5 1. .535E-05
.946F -05 2 B4BE-O5
092€-05 2.023E-05
022E-0% 2 923E-05
.S16E€ -05 3.400FE-05
.O75E-05 6.8B41E-05
.O1SE-04 9. .B20E-05
.304F -04 1.261F-04
737€-04 1 6BOE-04
&479E -04 1 430 -04
S40FE-04 1 _490F-04

- oam e A WUNN @ wdd®

1994
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Table F-7a (Continued)

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

Kr-87
Doanw ind Control led Eievated{Stack ) Reiease Mixed Model(Vent) Re'ease Ground Level Release
Direction Area Bound Radius S SBAR Radius v VBAR Radius G GBAR
Imeters) (meters) (mrad/yr)/(uCi/sec) (meters) (mrad/yri/(uCi/sec! (meters) (mrad’yr)/(uCi/sec)
N 300 300 1 764E-03 1. 713E-03 300 5.505E-03 S.347¢E-03 300 2.3338-02 2.2€65E-02
NNE 300 300 . 2. 207E-03 2.144E-03 300 . 6. 066E-03 5 RS1F-03 300. 2.334E-02 2 266E-02
NE 325 325% 1 .538E-03 1 495E-03 325. 4 104F-03 3. 985€-03 325 2.228E-02 2 162E-02
ENE 1210 1210 3. 112E-04 3.024€ -04 1210, B 155E-C4 7 .920F -04 1210. 2.980E-03 2.903E-03
£ 1170 1170. 3 853€E-04 3.743E-04 1170. 1. 146E-03 1. 113E-03 1170. 3 .929€-03 3.B815E-03
ESE 1¢25 1125 5.225E-04 5 .076E-04 1125 1.327£-03 1 289¢-03 1125 4 D21E-03 3.904E-03
SE 475 47% 1 . OB7E-O3 1._056F-02 47% 2 53%E-03 2 466E-03 475. 8 OCOE -03 7.768BF-03
SSE 475 475 8 111€-04 7 8BOE-04 475 1.747E-03 1 697E-03 47% 5.666E-03 5.501€-03
s 325 325 9.932¢8 -04 9 650E-04 328 2.122E-03 2 .0B0OE-03 325 8 268BE-03 8 027E-03
55w 325 325 8.B13E-04 B S63E-04 325 2.067E-03 2.00BE-0O2 325 9.605E 03 9. 326E-03
SwW 250 250 1.392€-03 1.352€E-03 250 3.712E-03 3.605E-03 250. 1.953E-02 1 BS7E-G2
wEW 200 200 1.BO2E-03 1.751E-03 200 5.733E-03 S.567E-03 200. 2.8B37€-02 2.7S4E-0Q2
w 200 200 2 0OICE-Q3 1.953E-02 200 . 6.4B7E-03 6.300£-03 200 3 . 652E-02 3.546E-02
wWhNW 200 200 1.805€-03 1.754E-03 200. 7.089E-03 6_BBS5E-03 200. 4 B69E-02 4 T2BE-02
N 200 200 2.004E-03 1 94T7E-03 200. 6.600f -03 6 409E-03 200 4 117E-02 3 997E-C2
NNW 200 200 Z2.139E-03 2.078BE-02 200. 7.684E-03 7.463E-03 200 4.28B4E-02 4 {159F-02

Quad Cities Site Metecrological Data 1/78 - 12/87
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Maximum Offsite Finite Plume Gamma Dose Factors Based on 1 cm Depth at the Restricted Area Boundary for

Downwing Controlied

NNE
NE
ENE
ESE
SE
55E
SSW
Wow
Whw

NHW

{meters)

300.
300.
325
1210
1170
11286
475.
47% .
329 ;
325

Table

QUAD

ElevatediStack) Relaase
Direction Area Bound Razius

300
300
32%
1210
1170
1125
47%
475
325
328.

F-T7a

Rr-%0

CITIES

(Continued)

Mixed Mode(Vent ) Release

= SBAR Radius

imeters) (mrad/yr)/tuCi/sec) (meters)
1. 5%BE-03 1.5128-03 300 .
1.673E-03 1.624E-03 300.
B.837E-04 B .57BE-DO4 32%.
1. 434E-05 1.392E-05 1210.
2. B76E-05 2.792¢-05 1170
4 _BOGE-O5 4.665%E-05 1125
5 OS7E-04 4 947E-04 475
3.075¢-04 2.985E-04 475
6 02BE-04 5.852€-04 325
5. 150F -04 4 G999E-04 325.
1. 184E-03 1. 150€-03 2%50.
1.907¢-03 1.852€-03 200
2.179€-03 2. 115€-03 200
1.957E-03 1.8B99E-03 200 .
2. 194E-03 2 _130E-03 200.
2 522E-03 2 44BE-02 200

Quad Cities

v

VBAR

{mrad/yr)/(uCi/sec)

ALV BEND®DW LW -—wWN

Site Meteorological

.Q00E -03
.302E-0C3

.598E -05

.B26E-04
.311E-03

.BATE-O3
.603E -03
. 495E-03

634K -03

294E-05
OB1E-05

089E -04
993E -04
849E-04

T42E-03
116E-023

VELIaNDDLWIAEN -« 2NN

Data 1/78

. BOQE -
JOYYE -
.263E -
. 255
970k -
. 460E -

878E
B74E
SBSE

. 268E

242€

600¢ -
.963E -
. TO2E
. 465E
.3JE

03
03
03
05
0s
a5
04
04

-04
-04

03
a3
03

“03
-03
-03

12/87

Ground Leve!

Radius

Revision 1.0
January 1994

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

300

300.

325.
1210

-l o s B A DNBY - D W

Release
G GHAR
025 -03 2 .933E-03
213€-03 4 _CBAE-03
.1B2E-03 2. 115E-03
€97E-06 6 _49%4E-06
GB7E-0% 1.638E-05
402€E-0% 3.299E-05
952E-04 B . 679E-04
T64E 04 5 SBBE-0O4
S6SE-03 1.517€-03
.BR3E-Q3 1t 631E-03
598 -03 4 _457€-03
108€ -02 1. 074E-02
147€E-02 1.112E-02
.265E-02 1.226E-02
S815E-03 9 .513E-03
032¢-02 1.001£-02




. QU “QIES Revis ion.. 0

January 19924

Table F-7a (Continued)

Maximum Offsite Finite Plume Gamma Dosa Factore Based on 1 cm Depth at the Restricted Area Boundary for

Xe-131m
Pownwing Controlled Elevated(Stack) Release Mixeu Model(vent) Release Ground Level Relsase
Direction Area Bound Radius 5 SBAR Radtius v VBAR Ragdius G GBAR
(meters) imeters) (mrad/yr)/(uCi/sec) I(meters) (mrad/yr)/(uCi/sec) (meters) (mragiye)/{uCi/sec)
N 300 300 7.919E-06 7 S33E-06 300. 1. 746E-04 1 386E-04 300 1t _T25E-03 ¢ J33SE-GT
NNE 300 . 300 1 . 002E-05 9.476E-06 300 1 482€-04 1. 192E-04 300 1. 60%SE-03 1. 244E-03
NE 325. 326 6. 7T11E-06 6 _373E-06 32%. 9. .259E-05 7 .474E-05 325 1.564E-03 1.212€-03
ENE 1210 1210 2. 1C1E-O6 1 .BBIE-06 1210. 1. B11E-05 1.471-05 1210, 1.761E-04 1 3I7BE-04
£ 1170. 1170 2.B39E-06 2.5t11E-06 1170. 2.BOBE-O5 2.266E-05 1170 2.237E-04 1 7S0E-04
ESE 1125 1125 3. TE4E-O6 3 342E-0€ 1125. 3.124€-05 2.528E-05 1125, 2 24BE-04 1 T5BE-0Q4
SE 47% 475 5. 987E-06 5. 4%4E-06 475 . 5.65BE-05 4 S78E -05 475 . 5.013E-04 3 .898E-04
SSE 475 475 4 145E-06 3 B4GE-06 47S. 3.671€E-05 2.9B2E-05 475 . 3 604E-04 2 80O1E-04
S 325 32% 4 292€-06 4 095E-06 325. 4 S79E-0% 3.709E-05 32% 5 7S4E-04 4 460E-04
55w 32% 325 3.771E-06 3.599%E-06 325, 5. 003E-05 4 .024E-05 325. 6. B11E-04 5 276£-04
SwW 250. 250 5.781E-06 5.546F -0& 250 1.017€-04 B. 122E-05 2%0. 1.457E-03 1.127€-03
wWhwW 200. 200 7.477E-06 7.179E-06 200. 1 . 771E-04 1 _406E-04 200 2 _181E-03 1.68%E-02
- 200. 200 8.374E-06 B.O37E-06 200. 2.18BE-04 1.730E-04 200 . 2.896E-03 2 235E-03
WNW 200. 200 7.527€-06 7.225E-06 200. 2. 89BE-04 2.274E-04 200. 3.952€-03 3 .049E-03
Nw 200. 200 8 385E-06 B.O46E-06 200. 2. 324E-04 1.834E-04 200 3_293E-03 2 .5428-03
NEW 200. 200 9. 083F-06 B.719E-06 200 2 .B14E 04 2 21BE-04 200 3 400CE-03 2 625E-03

Quad Cities Site Metecrological Data /78 - 12/87
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Table

QUAD CITIES

F-7a {Continued)

Revisiun

1.0

Jaruary 1994 :

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

Downwing Controlled

NE
ENE

ESE

SSE

wiw

whiw

imeters)

ElevatediStack ) w2leuse
Direction Area Bound Radius
imeters)

300

300.

325
1210

1170.
1125.
475.

47%

32%.
325.
250.

200
200
200
200
200

S SBAR

{mrad/yri/(uCi/sec)
4 925E-0%5 A4 .7S3E-05
6.093E-05 5.876E-05
4 145E-05 4 _000E-05
2 .950F 06 9 4T1E-08
1.267E-05 1.202E-05
1.715E-05 1 .B2BE-0O5
3.185€-05 3.061E-05
2.322E-05 2.230E-08
2.700E-05 2 607TE-0O5
2.377€-05 2.296E-05
3.7Y7E-08 3 _993€E-05
4 824E-05 4 664E-05
5.395E-05 5 215E-05
4 BS1E-0%S 4 689E-05
5.396E-05 5.216E-05
5.83%€E-05 5.639E-05

Quad Cities

Site Metecrciogical

Xe-133m

Mixed Modei{vent) Release

Radius v

VBAR

{meters) {mrad/yr)}/tuCi/sec}

300 3 633E-04 2
300. 3. 485E-04 3
325 2.257€-04 2
1210 4 _654E-05 4
1170 6 83ISE-05 &
1128 7.7726-05 7
475 1. 407€-04 1
475 9.430E-05 8.
325. 1. 149E-04
325. 1. 1B2E-04 1
250 2.248E-D04 1
200. 3.688E-04 3
200 4 3B1E-04 3
200, 5.352E-04 4
2006. 4 S56T7E-04 3
<00 5 447¢E-04 4

Data 1/78

121E
030K

.222E
.147E
.O08E
. 268¢

534F%

.037¢€
.O59€

995t

. 249E
.837E
.628BE
.9B89E

T4TE

. 201E-04
-04
-04
-05
~05
-05
-0
05

Oa

~04
-04
-04
-04
04
-04
~04

- 1%4/87

Ground Level Release
Raagius - GBAR
{meters) {mrad/yr)/(uCi/sec)
300 2 GB4E-03 2.250€-03
e : 2. 551E-03 2. 148E-03
S, 2 _483E-03 2 . 090¢-03
1210 3 13P.-04 2 .699t-04
1170. 3.97 .-0a 3 419E-04
1125 4 ¢ €-04 3. 439E 04
475 B 30%E-04 7. .051E-04
475 5.945E-04 5 _(41E-04
32%5. 9 151E-04 7.704E-04
32% 1. O76E-02 9 .048E-04
250. 2. 254E-03 1.BRTE-O3
200. 3.726E-03 2.776E-03
200. 4. 368E-03 3.636E-03
200 5.911£-03 4 914E-03
20M 4 960F -03 4 129E-03
200 5 137E-03 4 279 -02

BN Y ST T — |
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Maximum Offgite Finite Plume Gamma Dose Factors Based on 1 cm Depth at the Restricted Area Boundary for

Downwind Controlled

Table F-7a (Continued)

Flevated(Stack ) Release

Direction Area Bound Redius

{metars)

300

300.

325
1210
1170

(maters)

300
300
325
1210

S SBAR

(mrad/yr)/tuli/sec)
4 _2T0E-O5 4 147E-05
5. 247E-05 S5.0%1E-05
3.494E-05 3.393E-05
9.307E-06 8.931E-06
1.214E-05 1.162€E-05
1 .650F -0% 1.581E-05
2 856E-05 2.755E-05
2. 032E-05 1.965E-05
2.272€-05 2.207E-05
1 9BRE-05 1.932E-05
3.098E-05 3.013E-05
4 O1BE-05 3.90%E-05
4 _5156-05 4,392E-05
4 _OSBE-05 3 94BE-05
4_5298-05 4 .405E-08
4 951E-05 4 815E-058

Quag Cities

Xe-133

Mixed Mode(vent) Release

Radius

v

VBAR

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

300
300
325
1210,
1170
112%
475
47%
32%5.
325.
250
200.
200.
200
200.
200

NN E WK - o wa®R0 W

Site Metaorologica’

950¢
BOSE

562EF

042t

256E
288E

.427E
963k -
6BSE -
668E -
.B74E-
.B23E~

Data 1/78 -

-D4
-04
. 450¢ -
2086E -
658E -
.707E

04
0%
0s

-05
04

04

-04
-04
-04

o4
04
04
04
04

DHENBWUN - wPDuOEBENUW

S82E -
~04

498E

257E -
-05
08
-05

82SE

.O6S5E

O48E

443E -
-05

655¢€

. 160K -
183¢ -
.214E -
OSE~
229€E-
.O5TE-
385E -
230€E -

04

04

04

04
04
Ga
04
04
04
04
04

12/87

Revis io!(}

January

Ground Level Release

Radius

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

300
300.
328
1210
1170
1125.
478
47%
325

VADBEBUN «~QOCBALNON

G GEAR
BS9E-03 2 493E-03
T46E-03 2 404E-03
674E-02 2 341E-03
S40E-04 3 163E-04
47BE-O4 4 OOOE 04
SO4E-04 4 _023E-04
121E-04 8 .051E-04
S13E-04 5. 745E -04
860F-04 8 636E-04
.1S6E-Q3 1.011E-03
.393E-03 2 .083E-03
.B01E-03 3.03BE-C3

.563£-03 3.94%9E-03
.143E-03 5.208E-03
.179E-03 4 4B1E-O3
,375E-03 4 .654E-03

1294
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Maximum Offsite Finite Plume Gamma Dose Factors Based on 1 cm Depth at the Restricted Area Boundary for

Downwind Controiled
Cirection Area Boundg

{meters)
N 300
NME 300
NE 32%
ENE 1210.
3 1170,
ESE 1425
SE 475%
SSE 2475
S 325.
S5w 325
SW 250
w5W 200.
w 200.
wWhw 200
Nw 200
AN 200

=Q‘.T?.EQIES

Table F-7a (Continued)

Flevatedi{Stack ) Release

Radius
imeters)

300
320G
325.
1210
1170
1425
475

S SBAR

(mead/yr )/ (uCi/sec)
4 BSS5€E-04 4. 700E-04
S . 984E-04 5 792E-04
4 0OBGE-04 3 955E-04
S 137E-05 8 BA2E-0O5
i 145E-04 1. t0OBE-D4
1.559E-04 1 509€E-04
3.041E-04 2 _944£-04
2_237E-04 2.165E-04
2. 669E-04 2 SBAE-04
2.351E-04 2 276E-04
3 694E-04 3.575E-04
4 798E-0O4 4 644E-D4
5. 363E-04 5. 19VE-04
4 B23E-04 4 66BE-04
5.363E-04 5.191E-04
5.794E-04 5 608E-04

Quad Cilties

Xe-135

Mixed Mogei{Vent ) Release

Radius
{meters)

300.
300
328.
1210
1170
1125.
475.
475.
325.
325.
250.
200.
200.
200
200
200.

NRNRNNN«ddO 00U e W= N

v VBAR
fmrad/yri/fuCi/sec)
135€-03 2 .064E-03
.283E-03 2 .207E-03
S18E-03 1.469E-03
240€ -04 3 134E-04
571E-04 4 420E-04
.278BE-04 5. 104E-04
601E-04 9.285k-04
S78BE-04 6.362E-04
.892E-04 7 .632E-04
.T6BE-Q4 7 S511E-04
.396E-03 1.350£-03
Y72E-03 2.099€-03
.479E-03 2,396k -03
.754E-03 2.661E-03
.531E-03 2. 446E-02
.967€-03 2 . B67E-O3
Data 1/78 - 12/87

Site Meteorological

Ground Leve!

Radius

mieea.'

. n L
Revis 10’0 ;

January 1994

{maters) (mrad/yr i/ (uCi/sec)

300 .
300
328
1210,
1170
1125
475.
475
375
325.
250.
200
200.
200.
200
200

- A e OB W) e e e s e

Release
G GBAR
O4BE-0O2 1, 0%11E-02
.O38E-02 t OD2E-02
LO0TE-C2 9.71BE-O3
SOBE-0O3 1 48TE-0O3
.S13E-03 1 B4BE-03
-B30E-03 1 8B64£-03
628€-03 3.503€-03
375£-03 2.486E-03
«T22€E-03 3.593E-03
.326E-03 4 175E-03
TOVE-03 B.396E-03
.249E-02 1.205E-02
.BOTE-02 1.548E-02
.12BE-02 2.083E-02
.B13E-02 1.749E-02
889E-02 1.B23E-02
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Max imum

Offsite Finite Plume Gamma Dose Factors Based on 1 ¢m Depth at the Restricted Area Boundary for

Downhwirdd Controlled
flirection Area Bound

(metars)
N 300
NNE 300
NE 325
ENE 1210
] 1170.
ESE 1125
SE 475
SSE 47%
5 azs
S5wW 325
SW 250
wiw 200 .
w 200
whw 200.
Nw 200
NNW 200

A L TR N

QUAD

CITIES

Table F-7a (Continued)

Elevated(Stack ) Reliease
Radius S SBAR
{meters) (mrad/yr)/(uCi/sec)

300. 2.802E-03 2. .519E-02
300 3.254E-03 3 150E-03
325 2.263E-03 2 190E-03
1210 4 650E-04 4 S01E-O4
1170 5.T48E-04 S5 .564E-04
1125 7.790E-04 7.541E-04
475 1.609€-02 t.557€-03
475 $1.199€-03 1. 161E-03
325 1.464E-03 { 417E-03
325 1.298E-03 1.257€-03
250 2.046E-03 1.981E-03
200 2 . 652E-03 2.567€E-03
200. 2.955E-03 2 B60E-02
200 2.656E-03 2.571E-02
200. 2.947E-03 2.853E-03
200 3.150£-03 3.049€-03

Juad Cities

Site Meteorological

Ar-41

Mised Model(Vent ) Relsase
Radius v VBAR

{meters) (mrad/yr)/tuCi/sec)
300 8 4BOE-03 8 209t -03
300. 9 29BE-03 9. 0CO0OE-03
325, 6 2B8E-03 6 _087E-03
1210 1.272E-03 1.231E-03
1170 1.782E-03 1.725€£-03
1125. 2.062E-03 1.996E£-03
475 3.895E-03 3.770E-03
475 2 6B4E-03 2 _59BE-03
325 3.250E-03 3. 146£-03
3285. 3. tTIE-0I 3. O7TZ2E-03
250. 5.695E-03 S.513E-03
200. B.799€-03 B8 S18E-03
200 . 9 .9726-03 9.652E-03
200 . 1 0O%4E-02 1 0O59¢-02
200 1.016E-02 9.831E-03
200 . 1.183E-02 1. 145E-02

Data (/78 12/87

Revision 1.0

January

Ground Level Release
Radius G GEAR
{meters) imrad/yerd}/(uCt/sec)

300 3.703E-02 3 585t -02
300 3.685E-02 3.567¢-02
325 3 . S3BE-02 3 . 424E-02
1210 4 905E-03 4 748E-03
1170 6.371E-03 6.167E-03
1125 6 487E-03 6.2B0E-C3
475 1.269E-02 1.228BE-02
475 8 994E-03 B.706£E-03
325. 1.311E-02 1 269E-02
a8 . 1.524E-02 1.475E-02
250. 3.093E-02 2 .994E-02
200. 4 4B0OE-02 4.337E-02
200 . §5.769E-02 5.584E-02
200 . T . 694E-02 7 .44BE-Q2
200 6.515€-02 6§ 306F-02
200. 6.780E-02 6 563E-02

1253
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Table F-8
Parameters for Calculations of N-16 Skyshine Radiation

QUAD CITIES

From Quad Cities

Revision 1.0
January 1994

a

K = 3.80E-05 mrem/({MWe-hr)

Es*mated from a drawing of the site

Distance to nearest residence (See Table F-3)

F-39

This yields an estimate of.

The remaining time s assumed 10 be spent at the nearest residence.

[12 hours/week] [(B monthe/yrj/(12 months/yr)] x [52 weeks/yr] = 416 hours/yr

W
Location Activity Occupancy
Number Hours
k o’
1 Living at home 8160 0.93 0.7 800° |
{neares! resident) :
2 Fishing §0 0.005 1.0 140°
3 Fishing 50 0.005 1.0 170°
4 Fishing 100 0.01 1.0 200°
5 Fishing 400 0.05 1.0 400° J
S =S

These parameters are used to obtain an initial estimate of skyshine dose 1o the maximally exposed member of
the public using Equation A-34 in Appendix A, |If desired, more realistic parameters could be used in place of
these to refine the estimate. For example, one could determine whether the nearest resident really fishes the
specified number of hours at the specified locatior

The amount of time in & year that a maximally exposed fisherman would spend fishing near the site is
estimated as 12 hours per week for 8 months per year

The OF, is the quotient of the number of hours a location is occupied and the number of hours in a year.
Thus OH,/B760 hours = OF, rounwed to the 0.01 digit




QUAD CITIES Revision 1.0

January 19394
Supplemental Table A
Elevated Level Joint Frequency Distribution Table Summary
296 Foot Elevation Data
Summary Table of Percent by Direction and Class
Class N NME NE ENE E ESE SE SSE s 55w W WiwW w WNw Nw NuW Total

A 076 064 045 031 086 064 164 .192 236 574 214 229 . 457 571 360 179 3.541
B .060  .07S 073 060 050  .064 .129 189 249 IS 182 199 .273 . 324 218 158 2.620
[ 147 138 185 . 158 151 151 168 343 391 529 312 281 .478 658 440  .30% 4. 832
D 2.472 2. 105 2.729 2.803 2.669 2.152 2.062 2.103 2.755 3.314 2.630 2.527 3.654 5.503 4.501 23.027 47.00€
E 1.176 1.004 1.363 1.533 1.992 1.659 1.77% 2.13%1 3.111 3.193 2.229 1.520 1.773 1.916 1.871 1.219 29.457
F 287 287 324 . 324 601 .B15 . 938 879 4.128 1.010 593 365 . 382 469 397 .353 9.200
G 042 069 080  .083 117 . 168 400 517 574 482 294 138 AL 097 L0786 0as 3.273

u

Total 4 260 2.720 A4.778 4 289 5. 666 5. 066 S5.634 6. 454 B 445 9. 487 6.453 258 7.087 9.528 7.864 S5.29%1 100.000

Summary Table of Perce..t by Dirsction and Speed

Speed N NNE NE ENE E ESE SE SSE S SSwW S wow w WNW NW NNW Total
.45 oos .09 010 . 005 013 007 .00% .002 . 004 .00% . 000 . 0086 . 001 . GO0 .003 . 005 .082
.05 .021 . 028 .025 035 .029 .02 .029 .028 .022 .032 .38 .038 041 .038 .G31 031 .48%

1

2.08 . 182 . 182 . 1986 . 192 .218 - 199 .220 . 190 .208 . 325 .397 . 298 .221 .239 - 193 . 188 3.650
3.05 .428 , 366 . 451 . 407 .44 . 4086 . 452 .384 .A34 .T87 . 752 .473 .478 .S00 .48 1 .393 7.632
4 .05 . 552 .561 .627 . 643 .624 . 596 .598 . 608 .643
S
L
8

1.138 837 .589 . 563 .636 -6BO .681 10.634

.05 .684 €49 . 752 .722 .80O3 664 . 7986 . 799 .831 1.264 1 130 .674 .692 .88s 977 -BOHA 13.043
.05 T2 .602 . 725 .T749 - 939 712 <913 .967 1.229 t.4a8 1.130 .B812 .948 1.248 1.199 1.029 15.3¢61
.05 1.143 796 1.190 1.247 1.481 1.515 1.714 2.013 2.538 2.516 1.459 1,341 2.022 2.883 2.324 1. 424 27.678
10.05 . 363 .34 .548 811 .653 .871 .793 979 1.544 1.250 .464 .588 1.254 1.804 1.347 .S1a 13.697
13.05 . 149 172 .218 .324 .375 .245 .14 .440 .866 .596 . 144 321 .8%3 1.078 .568 . 136 6.428
18.00 018 042 .03% .054 .088 .028 013 .04 .123 . 125 .042 L1186 .212 .218 .082 .019 1.276

99.00 001 . 001 . 000 . 000 004 .000 .000 .00t .003 -004 . 000 .003 .012 . 009 . 000 . 000 .037
fotal 4.260 2.720 4.778 4.989 5 666 5.066 5.634 €.454 B 445 9.487 6.453 5.258 7.097 9.538 7.864 5.291 100.000

NOTE: Wind directions in iables are presented in "wind from” and no! “wind to" direction.

F-40




QUAQHES

Supplemental Table A -Continued

Elevated Level Joint Frequency Distrixtion Table Summary

296 Foot Eilevation Data

Summary Table of Percent by Speed and Ciass

Class
Speed

000

.003
.066
. 178
.289%
. 369
.571
. 998
.588
. 391
.085
. 006

.008
.006
04s
. 185
. 299
.362
. 400
.718
. 391
.214
. 056
.009

c

003
-008
. 118
. 308
522
.718
.736
.272
.66 1
.38%
101
. D04

-
WNNDDNW -

o

.016
. 158
.692
.840
.012
. 799
.691
.230
.034
767
. 753
012

F-41

- B s WA e

E

031
.170
012
. 925
.924
931
.83S
. 7598
.032
.557
274

A) o b -

019

.478
o
. 105
. 367

859

. B804
. 100

007

007

083

. 237

422
484
498
532
B4
186

.03

.Revision 10

January 1994




Summary Table

Class

MmO OD >

Total

Summary Table

N

. 158
.049
. 130

342
125

3.22%

N

. 006
.046
. 305
.820
.761
. 607
.426
. 412
. 113
.028
009
. 000

3.22%

NNE

151
.Dasg
135
1.290

319
127

2.970

NNE

015
.038
. 265
477
. 665
.61
.372
. 399
.086
.045
. 000
. 000

2.970

NE

. 168
070
172
1.856
1.9323
. 433
- 187

4.200

of Percent

NE

. 0086
. 064
.258
.702
. 769
.848
. 645
.650
.226
.034
. 002
. 000

of Percent by

-

by

4.200 4.922

5w

. 187
.CBO
. 269

5086
306

SW

.08
.097
L7198
1.295
1.389
.991
.563
.4%3
.056
014
001
.000

5.8596

Wind directions in tables are presented in "wind from™ and not "wind to” direction.

In order to determine the final mixed mode values, 88.234% of the elevated value (presented in the 296 FT Mixed Mode table) and 11.766%

wsw

212
242

t.841
. 337
174

4_765

WSW

. 499
. 769

.912
.8631
.603
.220
-053
. 005

QUAD CITIES
Supplementa! Table B
Mixed Mode Joint Frequency Distribution Table Summaries
Direction and Class 196 Foot Elevation Data
ENE 13 ESE SE SSE S SSW
A 107 . 181 . 192 . 324 . 365 741
046 043 087 073 068 . 100 .212
194 185 164 . 170 211 .283 494
073 1.889 1.508 1 388 441 1.735 2.308
.778 2.029 1.55% 1 €43 .847 2.558 3.048
501 .726 .B63 776 .836 1.291 1.0S51
, 203 380 598 .B43 . 98B0 .95% 767
922 5.359 4,932 5.086 5.907 7.28B7 8.620
Direction and Speed

ENE E ESE SE SSE S S5w
. 006 . 006 . 0086 . 008 010 012 . 008
.050 .048 . 062 .058 .079 . 060 .07%
. 356 . 348 .342 . 367 . 391 . 385 .621
. 880 787 767 . 629 LT ,744 1.289
981 .975% .BBS 1.081 ;%72 1.238 1.728
963 1.069 1.014 1{1.116 .138 1.378 1.673
.684 . 801 . 760 850 .899 1.266 1.303
.832 .821 .782 721 .953 1.406 1.337
. 302 . 389 .249 147 . 417 8661 .520
.068 SRR .064 .03€ . 133 . 144 .068
001 .003 . 000 . 000 004 .004 .001
. 000 .00 .00 . 000 . 000 .000 000
5.359 4.932 S.086 5.907 7.287 8.620

4.765

- .

4186
117

. 395

881
437
415

. 203

. 8685

02

.0%54
. 445

217
099
272

.509
. 160

. 865

- -

. 453
AT7
.421
. 767
. 6586

475 -
. 148

.018

of the ground level value (presented in the 33 FT Mixed Mode table) are used to calculate the final vaiues.

F-42

- -

. 539
. 156

. 712
102
.374
.02

.334

.052
. 362
.810
. 132
. 240
.024
.208
412
.094

.334

. 252
078
. 247

KRR
.118

4.07¢%

050
.33
.807

.798
.656
.643
- 156
018
001

4.07¢

Revision 1.0
January 1994

Total

582
.459
. 0863
.028
.281
. 655
. 196

a“ggﬂ-‘.

88.234

Total

. 1314

.959
6.372
12 440
16.983
17.2€8
13.418
14 237
5. 165
1.232

-03a

BB 234

1 T e



Mixed Mode Joint Frequency Distribution Table Summaries

Summary Tabile of Percent by

Ciass
peed

10.
13.

99

WA EWN -

45
08
.08
.05
.08

A

.002

. 358
.794
.88%

.026
. 459
.089

OUA’WES

Supplemental Tabie B - Continued

196 Foot Elevation Data

B

. 000
. 002
. 050
. 180

a3

309
. 190
.281
. 102
.014

000
. 000

. D00
. 008
. 184
- 684

869

.T724
. 640
.610
. 287
07

-000
. 000

o

. 023
.249
. 680
451
. 305
544
731
969
423
. 6386
o1t8

N s N

F-43

- NN -

E

. 056
. 307
. 748
. 666

822

. 119

847
482
798
411

018

- -

Speed and Class

D14

039

.224
.B37

378

. 466

317
699
218

.020

. Revision 1.0

"spary 1984
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QUAD CITIES Revision 1.0

January 1994
Supplemental Table C
Ground Level Joint Frequency Distribution Table Summary
Summary Table of Percent by Direction and Class
Class N NNE NE ENE £ ESE SE SSE S SSw SwW wSw w WNW Nw NNW Total
L . 18O 185 133 155 . 133 .224 , 243 . 352 . 363 . 856 .294 247 . 556 .539 518 303 5.280
8 058 088 071 048 0244 095 093 079 .087 .222 .122 .083 164 180 158 085 i 658
c 151 189 . 18§ . 201 . 187 . 195 211 . 220 . 267 527 . 3%0 312 . 454 -527 . 342 253 4 582
D 1.6914 1.666 1.966 2.403 2.044 1.814 1.586 1.537 1.562 2. 410 2.476 2.451 3.540 4.726 2.898 2.12a 36.786
E  .946 1.0%t! 1.561 2.128 2.275 2.128 1,985 2.335 2.585 3.085 2.739 2.277 3.197 3I.168. 1.953 1.169 34 .543
3 255 .383 .631 574 . B63 1.222 4{.0B5 1.175 1.016 718 .491 403 .619 .564 296 - .227 10.%23
(] 088 154 . 205 .279 .BRS 1 B4 .863 691 .45%7 212 24, 126 .285% 578 .082 . 068 6.628

Total 3.291 35.6424 4.763 S$.788 6.402 7.%19 6.065 6.389 6.337 R.0O30 6.712 5. 900 B.795 9.878 6.255 4.229 100.000

Summary Table of Percent by Direction and Speed
Speed N NNE NE ENE E ESE SE SSE S SSW SW WoW w whiw NW NNW Total

.45 .047 . 055 .08as .0ag . 083 .09% - 132 . 146 - 118 .70 . 123 .083 .073 .068 . 054 .039 1.358

1.0% .214 .257 . 417 .419 . 723 . 991 .860 .838 .730 -593 .782 .583 .504 . 394 214 - 473 8.753
2.05 .812 .73 1.138 1.109 1.629 2.537 1.90f 1.965 1.826 1.789 2.096 1.700 1.967 1.611 .987 .663 24 241
3.0% 743 .B25 1.06¢ 1.281 1.34%' 1.609 . 443 1.478 1.8601 2.434 2,038 1,534 2.336 2.005 1.285 . 338 23.916
4.05 .624 701 .B75 1.103 .983 .881 .925% Q8% 1.051 {1.814 1. 041 974 1.629 1.905 1.395 874 17.860
§.05 .489 .473 .57€ .719 . 807 .59% .429 .48 ¢ -876 .881 . 452 .493 1.088 1.617 1.034 . 751 11.259
6.05 . 265 .322 .317 AT .454 . 448 . 287 .278 . 305 .299 .124 .296 .632 1.188 JT¥7 437 €.808
8.05 . 263 . 205 .238 . 504 .481 . 296 . 102 . 153 . 124 . 133 .037 . 133 .413 .910 . 504 .228 4. 723
10.05 .056 . 085 . 056 091 073 .064 012 .008B .010 .015 019 091 .11a . 170 . 066 .027 . 956
13.05 .008 .008 . 000 . 002 .02% . 008 .004 . 000 . 000 .000 000 O1a .03s .012 . 000 . 004 . 120
i8 .00 .000 .000 . 000 . 000 . 000 . 000 .000 000 .000 . 000 . 000 .000 .008 .000 .000 000 . 008
99 .00 - 000 . 000 . 000 . 000 . 000 . 000 .000 . 000 . 000 . 000 - 000 . 000 . 000 .C00 . 000 . 000 . 000

Total! 3.291 3.644 4.763 5.788 6.402 7.519 6.065 6.389 6.337 8.030 6.712 S5.%900 8.795 9.879 6.255 4.229 100.000

NOTE: Wind directions in tables are presented in “wind from” and not "wind to" direction.
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Ground Level Joint Frequency Distribution Table Summary

OUA’HES

Supplemental Tabie C - Continued

33 Foot Elevation Data

Summary Table of Percent by Speed and Class

Class
Speed

DAY G RN -
Q
wn

10.05
13.05

82.00

000

.041
. 439
. 285

544

012
.618
. 313

027

.002
. 000
. 000

B

000
012
. 158
.481
462
.25%
. 182
.089
017
. 002
. 000
. 000

c

002
. 054
.553
1.3
t.109
.765
-388
.328
.C58
. 004
. 000
. 000

LU

o

056

. 902
.B44

821

. 235

682
856

. 755
.558
.077

F-47

-_—lgMdOON

435
721

215
.294
. 035

- 378
. 569

363
773

. 307
.097

017

.07

004

‘ Revision 1.0
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