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CHAPTER 10

RADIOACTIVE EFFLUENT TREATMENT AND MONITORING

AIRBORNE 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 effiluents and their classifications are as
follows:

‘The ventilation chimney (a 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 radioactive
gaseous effiuents by collecting non-condensable off-gases from the condenser and
providing for holdup to reduce the total radioactivity by radiodecay prior to release o 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
radiolodine or radioactive material in particulate form in selected effluent streams by
passing ventilation or vent exhaust gases through charcoal adsorbers and/or HEPA fiters
prior to release to the environment. Such a system is not considered to have any effect

on noble gas effiuents. The ventilation exhaust treatment systems are shown in F igure
10-1.

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

Radiation Monitors
Plant Chimney Monitor
Monitors 1(2)-1730A/B continuously monitor the final effiuent 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 also 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 system automatically begins taking samples after a high signal
has been received on the SPING-4 low range noble gas monitor. Output from the
SPINGNictoreen system is obtainable in the control room.

No automatic isolation or control functions are performed by these monitors. Pertinent
information on these monitors is provided in the Quad Cities UFSAR Section 1152 3

Reactor Building Vent Stack Effluent Monitor

The combined re xctor building ventilation is aisc 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 enveiope the range for the reactor building vent effluent trip
point.

The vent stack monitor has isokinetic sampling and iodine and particulate sampling
capability.

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

t r ~atinformation on this monitor is provided in the Quad Cities UFSAR Section
1428,

Reactor Building Ventilation Monitors

Monitors 1(2)-1735A/B continuously monitor the effluent from the Unit 1(2) reactor
building. On high high alarm, the monitors automatically initiate closure of valves
AD1(2)A-5741, AD1(2)B-5741, AD1(2)A-5742, and AD1(2)B-5742 thus isolating the Unit
1(2) reactor building, and initiate startup of the Unit 1(2) standby gas treatment system
and isolates 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
11524

Condenser Air Ejector Monitors

Monitors 1(2)-1733A/B continuously monitor gross gamma activity downstream of the
steam jet air ejector and prior to release to the main chimney.

On high high alarm the monitors automatically activate an interval timer which in turn
initiates closure of air operated valve A01(2)-5408, thus terminating the release.

in addition, monitors 1(2)-1741 continuously monitor the final offgas effluent prior to

entering the chimney, and monitors 1(2)-1738 continuously monitor gross gamma activity
downstream of the steam jet air ejector No control device is initiated by these monitors

10-2
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Pertinent information on these manitors is feund in Quad Cities UFSAR Sections 11 52 1
and 11522

Alarm and Trip Setpoints

Setpoint Calculations

Reactor Building Veiit Stack Monitors

The sstpoint for th e reactor building vent stack monitor is conservatively set at 2 mr/hr
above backgrouna The reactor building ventilation stack release rate, Q,,, at = mr/hr is
calculated to be 14 400 uCi'sec. Q., is then substituted into Equations 10-1 and 10-2 to
determine Q,,.

Condenser Air Ejector Monitors

The high-high trip setpoint is established 2t <100 uCi/sec per MWt (=2 S5E5 uCi/sec) and
the high alarm is established at <50 uCi/sec per Mwt (=1 25ES uCi/sec).

Plant Chimney " adiation Monitor

The setpoints for the plant chimney radiation monitor are conservatively set at 10,000 :
nCvsec and 20,000 uCi/sac (high and high-high alarms respectively).

At this level the combined release from chimney and vent is approximately 10% of the
RETS limit. This is determined b\ solving Equations 10-1 and 10-2 below.

Release Limits

Alarm and trip setpoints of gaseous effluent monitors are established to ensure that the
release rate limits of RETS are not exceeded. The release limit Q,, is found by solving
Equations 10-1 and 10-2

(111) {1 [Qu S, + Q, V] )} <500 mremiyr (10

£ (L f,[ (Q), Qq exp (-LR/3B00u,) + (X/Q),Qy exp (-AR/IB00u,)] (10 -2
+(1.11) ()[Q,S, + Q,V]} < 3000 mremvyr

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

The release rate of noble gas radionuclide i divided by the toial release rate of ail
roble gas radionuclides.
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Total Allowed Release Rate, Stack Release (uCi/sec]

The total Allowed release rate of ail noble gas radionuclides released as stack
releases

Total Allowed Release Rate, Vent Release [uCi/sec)

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

Equation 10-1 is based on Equation A-8 of Appendix A and the RETS restriction on whole
body dose rate (500 mrem/yr) due to noble gases released in gaseous effluents (see
Section A.1.3.1 of Appendix A). Equation 10-2 is based on Equation A-9 of Appendix A
and the RETS restriction on skin dose rate (3000 mrem/yr) due to noble gases released in
gaseous effluents (see Section A 1 3.2 of Appendix A)

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

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

Release Mixture

in the determination of alarm and trip set points the radiocactivity mixture in the exhaust ar
Is assumed to be the same as the analysis of a representative sample of nobie gases
coliected at the recombiner during the calendar quarter in which the monitor is
recalibrated

Conversion Factors

The conversion factors used to establish gaseous effiuent monitor setpoints are obtares
as follows

Reactor building vent effiuent monitor

The monitor setpoint is established at 2 mr/hr above background. For the
purpose of setpont determination it is assumed that the background is 1 mr *
There is sufficient conservatism in the setpoint calculation to accommocate
routine vanations in the background. However, the Isotopic analysis in Sect on
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 anzlysis are used to establish the conversion factor
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Plant chimney monitor

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 Marinelii 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 of the off-gas sample and net monitor readings

HVAC Fiow Rates
The HVAC exhaust flow rates may be obtained from the process computers,

indication in the control room, or fan combinations. Setpoints were caliculated using
the following values:

Chimney Air Flow ... PR S, L SO v 350,000 cfm
Combined Reactor Vent* (1fan) ... ... ... 48000ctm
Combined Reactor Vent* (2 fans) ....... VR N, 96,000 cfm
* per unit

Allocation of Effluents from Common Release Points

Radioactive gaseous effluents released from the main chimney are comprised of

contributions from both units. Under normal operating conditions, it is difficult to

aliocate the radioactivity between units due to fuei performance, in-plant leakage,

power history, and other vanables. Consequently, 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. .

Dose Projections

Because the gaseous releases are continuous, the doses are routinely calculated »
accordance with the RETS

10-5
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LIQUID RELEASES
System Description

Simplified liquid radwaste and liquid effluent tiow diagrams are provided in Figures 10-
2 and 10-3.

The liquid radwaste treatment system is designed and installed to reduce radioactive
liquid effluents by collecting the liquids, providing for retention or holdup, and
providing for treatment by demineralizer for the purpose of reducing the total
radioactivity prior to release to the environment. The system is described in Section
11.2 of the Quad Cities UFSAR.

River Discharge Tank

There is one river discharge tank (65,000 galions capacity) which receives water for
discharge to the Mississippi River. This is the only release path in use.

Radiation Monitors
Liquid 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 1152 and 11.5.3.

Service Water Effluent Monitors

Monitors 1(2)-1799-01 continuously monitor the service water efluent. No control
device is initiated by these monitors.

Pertinent information on these monitors is provided in Quad Cities UFSAR 11 5 2
Alarm and Trip Setpoints

Setpoint Calculations

Alarm and trip setpoints of liquid efluent monitors at the principal release points are
established to ensure that the limits of RETS are not exceeded in the unrestricted
area.

Currently these setpoints are based on the most conservative releases during the
previous 18 months. If it is determined that this is no longer conservative, the
setpoints are reevaluated.

Liguid Radwaste Effluent Monitor

The monitor setpoint is found by solving equation 10-3 for the total isotopic activity
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P<(K)X[ZC /Z(C 10°DWE)] X [(0.5 Foavg * F'max) /Fmasd + B (10-3)
P Release Setpoint [cpm)
o) Coricentration of radionuclide i in (uCi/mi]
the release tank.
Fa Maximum Release Tank Discharge Flow Rate [gpm)
The flow rate from the radwaste discharge tank.

K Calibration constant [ecpm/uCuml]
DWC,  Derived Water Concentration of radionuclide i [uCimi)
From Appendix B, Table 2, Column 2 to 10CFR20.1001-20.2402.

10* Multiplier granted in Technical Specifications applied to the DWC
P Average dilution flow of initial dilution (gpm)
stream
B Background Count Rate [epm])
102312 Service Water Effluent Monitors y

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

P<(K)x[ZC,/Z(C//10°DWC)] X [(F'ave * F'max) / F'mad *+ B (10-4)

C, Concentration of radionuclide i in service water

If there is no detectable activity then ZC/L (C/10°DWC, ) is assumed

to be 1 x 10® uCiimi.

F'mae Maximum discharge rate of service water for one unit.

All other terms are as defined in equation 10-3.

*The 10 multiplier may not be used prior to Technical Specification approval.
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10232 Discharge Flow Rates

102321 Release Tank Discharge Fiow 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:
Fimax=0.1 (05 F'/Z (C,/ 10°DWC)) (10-5)
The summation is over radionuclides i.
01 Reduction factor for conservatism .
F'nax Maximum Permitted Discharge Flow Rate (gpm)
The maximum permitted flow rate from the radwaste discharge tank.
. Dilution Flow [gpm]
C Concentration of Radionuclide i in the Reiease Tank (uCvmi)
The concentration of radioactivity in
the radwaste discharge tank based on
measurements of a sample drawn from the
tank.
DWC, Derived Water Concentration of radionuclide i (uCi/mi)

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

10* Muitiplier granted in Technical Specifications applied to the DWC
10233 Release Limits

Release limits are determined from RETS. Calculated maximum permissible

discharge rates are divided by 10 and dilution flows are divided by 2 to ensure that

releases are well below applicable limits. (The factor of 2 used in the dilution flows
accounts for discharging the ROT tank to the south diffuser pipe).

*The 10 multiplier may not be used prior to Technical Specification approval.

10-8
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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-89
and Sr-80. The quantities 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 detector sensitivity to Cs-137.

Liquid Dilution Fiow Rates

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

FO = (N™xF™+N™xF™.F°E (10-6)
F® = Dilution flow (gpm]
N™ = Number of 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

Radioactive liquid effluent released from the release tank is comprised of
contributions from both units.

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

Projected Concentrations for Releases
If total DWC is greater than 25, the projected dose due to liquid effluent releases 's
calculated. Otherwise, the releases from the previous month are used to estimate ne

prcjected dose for the coming month using the methodology in Section A 2 of
Appendix A. (See Section A 2.1 of Appendix A).
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SOLIDIFICATION OF WASTE/PROCESS CONTROL PROGRAM

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

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

10-10
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CHAPTER 11
Radiological Environmental Monitoring Program

The radiological environmental monitoring program for the environs around Quad Cities Station is
presented in Table 11-1. Figures 11-1 through 11-3 show sampling locations and monitoring locations
The reporting levels for radioactivity concentrations in environmental samples are given in Table 11-2
The practical lower limits of detection for this program are given in Table 11-3.

The Quad Cities Technical Specification are currently in the process of being upgraded. And, as part of
the upgrade, the specifications which govern the Quad Cities Radiological Environmental Monitoring
Program (REMP) are being removed from the Technical Specifications and relocated within the Quad
Cities Chapter 11 and 12 of the ODCM. After this approval, Quad Clties Station will simply determine
the date to begin implementation of the Uniform Radiological Environmental Monitoring Program which
is specifically described in Chapter 9 of ODCM and detailed in this Chapter within Table 11-1a. Similar
to the existing REMP, UREMP utilizes supplemental tables which describe reporting levels and LLDs
that are located in Chapter § and figures generally denoting Quad Cities Station sample locations are
contained herein.



Exposure Pathway

Table 11-1

Radiological Environmenta! Monitoring Program

— " . =
a.  Onsite and Near Field®

Q-010Onsite No. 1 0O5miN (08 km A)
Q-02 Onsite No. 2 05 mi ENE (0.8 km D)
Q-03 Onsite No. 3 06 mi S (1.0 km J)
Q-04 Nitrin 1.5 mi NE (24 km C)
Q-05 Saddie Club 18 mi S (29 km J)
Q-06 Fairbanks 18 miNNW (29 km R)

b FarField®

Q-07 Clinton 9.0 mi NE (145 km C)
Q-08 Sikkema Farm 70 mi ENE (113 km D)
Q-09 Ene 13.0 mi ESE (209 km F)

Sampling or
Collection Frequency

Continuous sampier
late filter collection
weekly and radioiodine
canister collection
biweekly“

Continuous sampler
operation with particu-
late filter exchange
weekly and radiolodine
canister exchange




Exposure Pathway

.

Table 11-1 (Cont'd)
Radiological Envircnmental Monitoring Program

Sampling or
Collection Frequency

Samphling or Monitoring Locations®

Q-10 Hilisdale 10.0 mi SE {(16.1 km G)
Q-11 Port Byron 80 mi S {129 km J)
Q-12 Bettendorf 13.0 mi SW (209 km L)
Q-13 Princeton 4 8 mi SW (77 kmb)
Q-14 Pioneer Village 110 miW (17.7 km N)
Q-15 DeWitt 13.0 mi WNW {208 km P)

Q-16 Low Moor 6.0 mi NNW (9.7 km R)

a At Ar Sampler Sites®

Same location as fixed air sanpling locations
in ltem 1

b Inner Ring'

Q-101-1, 07 miN (1.1 km A)
Q-101-2, 07 miN (11 kmA)
Q-102-1, 1.7 mi NNE (2.7 km B)
Q-102-2, 1.7 mi NNE (2.7 km B)
Q-103-1, 1.2 mi NE (19 kmC)
Q-103-2, 12 mi NE (19km C)
Q-104-1, 1.1 mi ENE (1.8 km D)
Q-104-2, 1.0 mi ENE (16 km D)
Q-105-1, 08mi E (1.3 kmE)
Q-105-2, 08miE (13 kmE)

i1-3

Rewvision 1.8
June 1996

Type and Frequency
_of Analysis

Radiciodine Canister:

1-131 when analyses
are made"

Test and maintenance

Gamma dose quarterly

Gamma dose quarterly
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Table 11-1 (Cont'd)
Radiological Environmental Monitoring Program

Exposure Pathway Samphng or Type and Frequency

_and/or Sample Samgpling or Monitoring Locations® Coilection Frequency _of Anaiysis

2 Direct Q-106-1, 0.7 mi ESE (1.1 km F)
Radiation Q-106-2, 0.7 mi ESE (1.1 kmF)
(Contd) Q-107-1, 0.7 mi SE (1.1kmG)
Q-107-2, 0.7 mi SE (1.2 km G)
Q-108-1, 0.9 mi SSE (14 km H)
Q-108-2, 09 mi SSE (14 km H)
Q-109-1, 09miS (14 km J)
Q-109-2, 09mi S (14 kmJ)
Q-111-1, 26 mi SW (42 kmi)
Q-111-2, 26 mi SW (42 kmL)
Q-112-1, 24 mi WSW (39 km M)
Q-112-2, 2.4 mi WSW (39 km M)
Q-113-1, 25miW (40 km N)
Q-113-2, 25miW {40 km N)
Q-114-1, 26 mi WNW (42 km P)
Q-114-2, 26 mi WNW (42 kmP)
Q-115-1, 2.0 mi NW (32kmQ)
Q-115-2, 2.3 mi NW (3.7 km Q)
Q-116-1, 2.2 mi NNW (35kmR)
Q-116-2, 2.2 mi NNW (35kmR)

¢ Quter Ring" Gamma dose quarterly
Q-201-1, 40miN (6.4 km A)
Q-201-2, 40miN {64 km A)
Q-202-1, 44 mi NNE (7.1 km B)
Q-202-2, 5.0 mi NNE (8.0 km B)
Q-203-1, 4.5 mi NE (7.2 km C)
Q-203-2, 50 mi NE (80 km C)

¢




QUAD CITIES Rewvision 18
June 1996

Tabile 11-1 {(Cont'd)
Radiological Environmental Monitoring Program

Exposure Pathway Sampling or
and/or Sample Sampling or Monitonng Locations*

Type and Freguency

Collection Frequency of Analysis

2

Direct
Radiation
(Cont'd)

Q-204-1,
Q-204-2,
Q-205-1,
Q-205-4,
Q-206-1,
Q-206-2,
Q-207-1,
Q-207-4,
Q-208-1,
Q-208-2,
Q-209-1

Q-2094,
Q-210-1

Q-2104

Q-211-1,
Q-211-2,
Q-212-1,
Q-212-2,
Q-213-1,
Q-213-2,
Q-214-1,
Q-214-2,
Q-215-1,
Q-215-2,
Q-216-1,
Q-216-2,

4.5 mi ENE
4 0 mi ENE
45m E
45mi E
48 mi ESE
48 mi ESE
48 mi SE
48 mi SE
44 mi SSE
50 mi SSE
48mi S
48m S
44 mi SSW
44 mi SSW
45 mi SW
45 mi SW
51 mi WSW
45 mi WSW
43 miW
52miW
4.8 mi NW
48miW
48 miW
40 mi NW
4 5 mi NNW
45 mi NNW

{72 km D)
(6.4 km D)
(7.2 km E)
(72 km E)
(7.7 km F)
(7.7 km F)
(77 km G)
(7.7 km G)
(71 kmH)
(8.0 km H)
(7.7 km J)
(7.7 km J)
(7.1 km K)
(7.1 km K)
(7.2 km L)
(72kml)
(82 km M)
(7.2 km M)
(69 km N)
(84 km N)
(7.7 km P)
(7.7 km P)
(7.7 km Q)
(6.4 km Q)
(7.2 km R)
(7.2 km R)




Exposure Pathway

3 Waterbormne®
a Public Water

b Eish'

5 Land Use Census
a  Mich Ammals

Table 11-1 (Cont'd)
Radiological Environmental Monitoring Program

o .

Q-19 East Moline Water Works, 16 0 mi SSW
(258 km K)

Q-20 Davenport Water Works, 18 0 mi SSW
(290 km L)

Q-21 Intake Canal, 0.1 mi W (0.2 km N)
Q-22 Discharge Canal, 0.1 mi SW (02 km L)

Q-27 Albany, Upstream on Mississippi River,

55 mi NE (88 kmC)
Q-28 Cordova, Downstream on Mississippi River,

3.3 mi SSW (5.3 km K)
Q-18 Musal Dairy, 6.0 mi WSW (96 km M)

Q-26 Bill Stanley Dairy, 35 mi ESE
(7.7 km F)

Q-24 Pool #14 of Miss. River,

0.5 mi SW (08 Km L)

2 Site boundary to 2 miles

Sampling or
Collection Frequency

Weekly collection
composited monthly

Annually

Weekly: May to October
Monthiy. November to Apnil

Semiannually

Annually dunng grazing

Rewision 18
June 1996

Type and Frequency

Gamma sotopic
analysis monthly

Gross beta analysis

Gamma isotopic
analysis annually

1-131 analysis on

Gamma isotopic on
edible portions of

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




Exposure Pathway

5 Land Use Census

..

Table 11-1 (Cont'd)
Radiologicai Environmental Monitoring Program

Sampling or
{ Coliection Frequency
2. 2105 mies Annually dunng grazing season
3. At daines listed in item 4 a Annually during grazing season

practices

Re«ga

June 1996

Type and Frequency
—of Analysts

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

Inquire as to feeding
a Pasture only

b Feed and chop only
c 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 Sampiing or Type and Freguenoy
and/or Sample ~Sampling or Monitoring Locations® Collection Frequency of Analysis

b. Nearest Resident In all 16 sectors up to 5 miles Annuailly Door4p-door aunvey
or other reliabie
method

7See 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 isotopic analysis shall be performed wherever the gross beta concentration in a sample exceeds by five times (5x) the average
concentration of the preceding calendar quarter for the sampie location

Far field samples are analyzed when near field results are inconsistent with previous measurements and radioactivity is confirmed as having
its ongin in arbome effluents released from the station or at the discretion of the Health Physics Support Director

See Figure 11-2

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

Milk samples are required from two monitoring locations only

The fish monitoring location s not identified exactly on the map_ the point, Q-24, represents the area of the station discharge Pool #14
] p
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Table 11-1a
Uniform Radiological Environmental Monitoring Program
Exposure Pathway Sampling or Type and Frequency
and/or Sample Collection Frequency of Analysis
1. Airbome Continuous sampler Radioiodine Canisters.
operation with sample
Radwiodine and indicators-Near Field collection weekly, or more | I-131 analysis weekly on
Particulates frequently if required by near fieid and control
Q010nsiteNo. 1 05mi N (08 km A) dust loading. samples’
Q-02 Onsite No. 2 0.5 mi ENE (0.8 km D)
Q03 Onsite No. 3 06 mi S (1.0 km J) Particulate Sampler.
*Q-04 Nitrin 1.5 mi NE (24 km C)
Gross beta analysis
following weekly filter
change’ and gamma
Indicators-Far Field isotopic analysis® quarterly
on composite filters by
*Q-05 Saddie Ciub 18 mi S (2.9 km J) location on near field and
*Q-06 Farbanks 1.8 mi NNW (29 km R) control samples
0Q-13 Princeton 4 8 mi SW (77km L)
Q-16 Low Moor 6 0 mi NNW (8.7 km R)
Control
Q-7 Ciinton 9.0 mi NE (145km C)

These air samplers are planned for relocation = The relocation of air samples wili be implemented to minimize missed sample time
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Tab's 11-1a (Con't)
Uniform Radiological Environmental Monitoring Program

Revision 18
June 1996

Q-101-1, 07 miN
Q-101-2, 07 miN
Q-102-1, 1.7 mi NNE
Q-102-2, 1.7 mi NNE
Q-103-1, 1.2 mi NE
Q-103-2, 12 mi NE
Q-104-1, 1.1 mi ENE
Q-104-2, 1.0 mi ENE
Q-105-1, Gomi E
Q-105-2, U8mE
Q-106-1, 0.7 mi ESE
Q-106-2, 0.7 mi ESE
Q-107-1, 0.7 ma SE
Q-107-2, 0.7 mi SE
Q-108-1, 0.9 mu SSE
Q-108-2, 09 mi SSE
Q-109-1, 09mi S
Q-109-2, 09 m S
Q-111-1, 26 mi SW
Q-111-2, 26 mi SW
Q-112-1, 2.4 mi WSW
Q-112-2, 2.4 mi WSW
Q-113-1, 25miW
Q-113-2, 25miW
Q-114-1, 26 mi WNW
Q-114-2, 2.6 mi WNW
Q-115-1, 2.3 mi NW
Q-115-2, 20 mi NW

Q-116-1, 2.2 mi NNW
Q-116-2, 22 mi NNW

because Ol the fivenr dt this range

(1.1 km A)
(1.1 km A)
(27 km B)
(2.7 km B)
(1.9 km C)
(1.9 km C)
(18kmD)
(16 km D)
(13 kmE)
(13 kmE)
(1.1 km F)
(1.1 kmF)
(1.1 km G)
(12 km G)
(1.4 km H)
(14 km H)
(1.4 km J)
(1.4 km J)
{(42kmi)
(42 km L}
(39 km M)
(38 km M)
(4.0 km N)
(4.0 km N)
(4.2 km P)
(42 km P)
(3.7 kmQ)
(32kmQ)
(35 kmR)
(35 kmR)

i * = Inner Ring TLDs are not placed within sector K

Exposure Pathway Sampling or TypeandvFrequency
e _ . on F ‘ 2
2. Direct Radiation a Indicators-Inner Ring* Quarterly Gamma dose on each TLD

é
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Tabie 11-1a (Con't)
Uniform Radiologicai Environmental Monitoring Program
Exposure Pathway Sampling or Type and Frequency
and/or Sample Sample or Monitoring Location Collecticn Frequency of Analysis
2. Dwect Radiation b. Indicators-Outer Ring

{Cont'd) Q-201-1, 40miN (6.4 km A)
Q-201-2, 40miN (64 km A)
Q-202-1, 4.4 mi NNE (7.1 km B)
Q-202-2, 5.0 mi NNE (8.0 km B)
Q-203-1, 45 mi NE (72 km C)
Q-203-2, 50 mi NE (8.0 km C)
Q-204-1, 4.5 mi ENE (7.2 km D)
Q-204-2, 4.0 mi ENE (6.4 km D)
Q-205-1, 45miE (7.2 km E)
Q-2054, 45miE (7.2 km E)
Q-206-1, 48 mi ESE (7.7 km F)
Q-206-2, 48 mi ESE (7.7 km F)
Q-207-1, 48 mi SE (7.7 km G)
Q-2074, 48 mi SE (7.7 km G)
Q-208-1, 44 mi SSE (7.1 km H)
Q-208-2, 50 mi SSE (8.0 km H)
Q-209-1, 48mi S (7.7 km J)
Q-2094, 48mi S (7.7 km J)
Q-210-1, 4.4 mi SSW (7.1 km K)
Q-2104, 4.4 mi SSW (7.1 km K)
Q-211-1, 45 mi SW (72kmL)
Q-211-2, 45 mi SW (F2kmL)
Q-212-1, 51 mi WSW (8.2 km M)
Q-212-2, 4.5 mi WSW (7.2 km M)
Q-213-1, 43 miW (6.9 km N)
Q-213-2, 52miW (84 km N)
Q-214-1, 48 mi NW (7.7 km P)

! Q2142 48BmiW (7.7 km P) :

E Q2151 48miW (77 km Q) ; E

- @ J1 e 4 0 mu NVY 164 km Q) - :

. 4" Pala's S e R : :

v R ; i

- .

4 feless

11-11




Quad Cities

Tabile 11-12 (Con't)

Uniform Radiological Environmental Monitoring Program

Revision 18
June 1996

Exposure Pathway

2. Direct Radiation
(Cont'd)

3. Waterborne

a

Ground/Well

. - - - - --...---—----—a—--—-—————---—-+---—-.4

Sample or Monitoring Location

One at each of the arborne location given in part 1.a
and 1b

Q-301-1, Public Observation Tower

Controls

One at each airborne control location given in part 1¢

Indicators

Q-35, McMillan Well 15 mi S (2.4 km J)
Q-36, Cordova Weill 3.3 mi SSW (5.3 km K)

indicator

There are no drinking water pathways within 6 2 mi
downstream of Station

a Indicator

Q-33 Cordova, 4 0 mi SSW {64 km K)

Sampling or

Quarterly

Weekly grab sample

Weekly grab sample

- - - - - - - - - - - - -

r
|

ﬁ

O O . .

Type and Frequency

Gamma isotopic’ and
tritum analysis quarterly

Gross beta and gamma
isotopic analysis’ on
monthly composite, tritum
analysis on quarterty
composite

Gross beta and gamma
isotopic analysis’ on
monthly compaosite, tritium
analysis on quarterly

composite
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Table 11-1a (Con't)
Uniform Radiological Environm.ental Monitoring Program

Rewvision 18
June 1996

Exposure Pathway

Sampie or Monitoning Location

3. Waterbome (Con't)
d Control

- Control

Q-34 Camanche 4 6 NNE (7.4 km C)

indicators

Q-28 Cordova, Downstream on Mississippi
River 3.3 mi SSW (53 km K)

Indicators

Q-18 Musal Dairy, 6 0 mi WSW (8.9 km M)
Q-26 Bill Stanley Dairy, 3 5 mi ESE (4.8 km F)

There are no other daines within 6.2 miles.

. Controls

There are no control dairies within 93 to 18 6
miles.

11-13




Tabie 11-1a (Con't)

Uniform Radioiogical Environmental Monitoring Program

Exposure Pathway Sampling or Type and Frequency
b Fish a  Indicator Two times annually Gamma isotopic analysis’
on edibie portions
Q-24 Pool #14 of Miss. River, €5 mi SW(0.8 km L)
b. Control
Q-29 Missippi River-Upstream 1.0 mi N (16 km A)
¢ Food Products ! 2 Indicators Three times annually Gamma isotopic analysis’
on edidie portions.

Two sample locations from each of the four major
quandrants within 6.2 mi

Sample locations for food products may vary based
on availability and therefore are not required to be
dentified here but shall be taken.

Controls
Two samples grown within 93 to 186 mi
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Table 11-1a (Con't)
Uniform Radiological Environmental Munitoring Program

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

Airborne paniculate sample filters shall be analyzed for gross beta radioactivity 24 hours or more
after sampling to allow for radon and thoron daughter decay. If gross beta activity in air particulate
samples is greater than 10 times the yearly mean of control samples, gamma isotopic analysis shall
be performed on the individual samples.

Gamma isotopic analysis means the identification and quantification of gamma emitting
radionuclides that may be attributable to the effluents from the station.

I-131 analysis means the analytical separation and counting procedure are specific for this
radionuclide.

No drinking water pathway exists within 6 2 miles downstream of station discharge; therefore, na
sampling is required.

11-15
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TABLE 11-2

NOTE: This table is superceded upon UREMP implementation. See Chapter 9 for UREMP
reporting levels.

REPORTING LEVELS FOR RADIOACTIVITY
CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

Reporting Levels

Analysis Water Airborne Particulate Fish Milk Food Products
(pCiN) or Gases (pCi/m3) (pCi/kg, wet) (pCill) (pCi/kg, wet)

10%a)
10°

10°

Cs-134
Cs-137 50

Ba-La-140 2 x " J(b)

(a) For dninking water samples. This is 40CFR Part 141 value

(b) Total for parent and daughter
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TABLE 11-3

NOTE: This table is superceded upon UREMP impiementation. See Chapter 9 for UREMP LLDs.

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

Sample Media Analysis

Airborne "Particulate” Gross Beta +
Gamma Isotopic

Airborne 1-131 lodine 131

Milk/Public Water 1131
Cs-134
Cs-137
Tritium
Gross Beta +
Gamma Isotopic

Sediment Gross Beta +
Gamma Isotopic

Fish Tissue I-131 Thyroid
Cs-134, 137

Gross Beta +
Gamma Isotopic

0.5 pCil on milk samples collected during the pasture season
Referenced to Cs-137

5.0 pCi/l on milk samples
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TABLE 11-3 (Cont'd)

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

General Notes:

1 Other radionuclides which are measurable and identifiable by gamma ray spectrometry, together
with the nuclides indicated in Table 11-3, 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 LL.D level for that nuclide.

2. The LLD is the smallest concentration of radioactive material in a sampie that will be detected
with 95% probability with only 5% probability of faisely concluding that a blank observation
represents a reai signal. For a particular measurement system (which may include radiochemical
separatinn).

466 (S,
LLD =

(A) - (E) . (V). (222) . (Y) . (exp (-rat)) . (1)

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

S, 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 units
of counts).

E The counting efficiency (as counts per disintegration).

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 units of mass or volume).

222 The number of disintegrations per minute per picocurie.

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

A The radioactive 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 environmental samples and for gross alpha measurements)

t The duration of the count (in units of minutes)

11-18
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Table 11-3 (Cont'd)

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

The value of S, 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 val<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>