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QUAD CITIES POWER STATION

RADI0 ACTIVE WASTE, ENVIRONMENTAL MONITORING AND
OCCUPATIONAL PERSONNEL RADIATION EXPOSURE

JULY THROUGH DECEMBER 1975
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SUMMARY

,

Gaseous and liquid effluents for the period remained at a fraction of
the Technical Specification limits. Calculations of environmental
concentrations based on effluent, Mississippi River flow, and meteor-

-

logical data for the period indicate that consumption by the public of
radionuclides attributable to the plant will not exceed the quantity of
those radionuclides that result from continuous exposure to the concen-
tration values listed in Appendix B. Table II, of 10CFR20. Ga=ma rad-
istion exposure from noble gases released to the atmosphere represented
the critical pathway for the period with a maximum individual dose es-
timated to be 0.03 mrem for the six-month period, and 0.6 mrem for the

Environ-year, when a shielding and occupancy factor of two is assumed.
mental monitoring results confirm that dose via other pathways was not
significant.

.
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1.0 EFFLUENTS

1.1 GASEOUS EFFLUENTS TO THE ATHOSPHERE

Measured concentrations ar.d isotopic composition of noble gases,
radiciodine, and particulate radioactivity released to the atmosphere dur-
ing the period 1 July through 31 December 1975, 3re listed in Table 1:1-1.
A six-month total of 2.8E+04 curies of noble gases was released during the ~'
period with a maximum release rate duriug any one-hour period of 4.7E+04
pCi/sec. Release rates during any quarter of the period did not exceed 0.2%
of the Technical Specification limit.

.

A total of 0.6 curies of I-131 and 0.7 curies of I-133 were released during
the six-=onth period. The highest quarterly radioiodine release was -74% of
the Technical Specification limit.

.

Six-month totals of 0.3 curies of beta-gamma emitters and 6.0E-06 curies
of alpha emitters were released as airborne particulate matter. The highest
quarterly release of beta-ga=ma particulate activity did not exceed 9% of the
Technical Specification limit.

1.2 LIQUIDS RELEASED TO MISSISSIPPI RIVER -- - -

A total of 2.3 E+07 liters of radioactive liquid wastes contain-

ing 5.2 curies (excluding tritium) were discharged from the station. These
vastes were released at an average concentration of 1.3 E-08 pC1/ml which is
13% of the Technical Specification releases limit for unidentified radioacti-

.

vity. During the same period, 38 curies of tritium and 4.4E-04 curies of alpha
radioactivity were released. Quarterly release estimates and_ principal radio-
nuclides in liquid effluents are given in Table 1.2-1.

~ The maximum concentration of radioactivity, above background, in the Quad -
Cities Unit 1/2 discharge canal during the period was computed to be 4.4 E-07
uCi/ml.

.

2.0 SOLID RADI0 ACTIVE WASTE ,

The total amount of solid vaste packaged for disposal was 2.7 E+04-cubic -
feet during the last six-month period. The total amount of radioactivity
involved was calculated to be 1.7 E+03 curies. Solid radioactive vastes were
shipped to either Nuclear Engineering Co=pany, Sheffield, Illineis or Chem-
ical Nuclear Services, Bellevue, Washington. Date, volume and radioactivity
of each shipment are shown in Table 2.0-1.

.
-
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QUAD CITIES NUCLEAR POVER STATION
.

TABLE 1.1-1
.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 1978;

.

GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES

quarter quarter Est. Total'
Unit 3rd 4th Error. %

*

A. Fission & Activation Gases

1. Total release CI 2.01 E+o4 7.65 E+03

2. Averaos release rate for period uCi/sec 2.53 E+03 9.60 E+02

3. a. Percent of Tech. Spec. limit
Chimney % 1.88 E-01 3.31 E-02

b. Percent of Tech. Spec. Ilmit
Stack % 4 LDL 4 LDL

>

8 todines

1. Total iodine-131 C1 4.74 E-01 1.34 E-01

2. Averace release rate for oeriod uC1/sec 5.96 E-02 1,69 E-02

.

3. a. Percent of Tech. Spec. Ilmit
Chimney % 9.97 E-01 2.15 E-01

b. Percent of Tech. Spec. limit
Stack % 7.30 E+01 4.47 E+01

C. Particulates

1. Parti culates with half-lives > B d3vs Ci 2.17 E-01 5.79 E-02

2. Averace release rate for eeriod uCi/sec 2.73 E-02 7.28 E-03
-.

3. a. Percent of Tech. Spec. limit
chimnev % 7.97 E-02 4.30 E-02

; -

b. Percent of Tech. Spec. Ilmit
Stack % 8.90 E+00 4.65 E+00

4. Grc<s nioha radionceivity Cl 8.04 E-07 5.14 E-06

.
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TABLE 1.1-1 (Cont'd)*

.

.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1975

GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES
.

,

Quarter Quarter Est. Total
Unit 3rd 4th Error, %

0 Tri titan

1. Total release C1 2.37 E+02 2.24 E+01

2. Averaoe release rate for oeriod uCi/see 2.98 E+01 2.82 E+00

,

&

*
.
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TABLE 1.1-1 (Cont'd)
'

QUAD CITIES NUCLEAR POWER STATION
.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1975

GASEOUS EFFLUENTS- Elevated Release

Continuous Mode Batch Mode
Quarter Quarter quarter QuarterNuclides Released Unit 3rd 4th

-

I. Fission gases .

Kr-8g Ci 3.28 E+03 2.65 E+03
'

Kr-85m Ci 1.13 E+03 7.85 E+02_

K r-87 CI 2.41 E+02 1.00 E+01

C1 4.75 E+02 7 00 E+00K r-88
,

Xe-133 Ci 1.22 E+04 2.85 E+03
*

Xe-139 C1 1.91 E+03 1.15 E+03

X e-13 c;m Ci < LDL <-LDL

Xe-138 C1 9.02 E+02 <.LDL

Ci

Ci

Maximum Release Rate vCl/see 4.65 E+04 2.21 E+04

Uni denti fi ed C1 < LDL .( LDL

Total for Period C1 2.01 E+04 7.45 E+03

2. lodines

4.0 E-01 8.09 E-02_ili CI '

.

1-133 C1 3.32 E-01 1.14 E-01

1-13s C1 2.55 E-01 1.57 E-01
*

Total for Period Ci 9.87 E-01 3.52 E-01

_
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TABLE 1.1-1 (Cont'd)

EFFLUENT AND WASTE DISPOSAL SEMI ANNUAL REPORT 1975

GASEOUS EFFLUENTS. Elevated Release

Continuous Mode Batch Mode
Quarter Quarter Quarter quarter

Nuclides Released Unit 3rd 4th

3. Particulates

Sr-8o ci 1.30 E-02

Sr-40 CI 2.55 E-05

Cs-i% CI 5.30 E-05 8.58 E-05

Cs-137 Cl 1.52 E-03 2.40 E-04

Sa-140 Cl 5.06 E-03 2.78 E-03

La-iho > C1 3.35 E-03 4.23 E-03

Mn-54 CI 3.71 E-06 1.22 E-05

Co-60 Cl 9.67 E-05 1.39 E-04

2n-65 C1 4.16 E-03 < LDL

I-131 Cl 5.69 E-03 2.05 E-03

Cs-136 CI 8.82 E-05 < LDL

Ce-141 C1 < LDL 1.80 E-05

CI

CT

Ci

Cl .

CI

Unidenti'ied CI 5.20 E-02

.

1625 232
.

7

5,



a

*

TABLE 1.1-1 (Cont'd)
*

QUAD CITIES NUCLEAR POWER STATION
!
:

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1975

GASEQUS EFFLUENTS. Ground Level Release

Continuous Mode Batch Mode

Nuclides Released Unit 3h 4h
"

1. Fission gases -

Kr-85 CI .c LDL eLDL

Kr-85m Cl < tDL < tDL

Kr-87 Ci <LDL 4.LDL

K r-88 CI .c LDL e.LDL

Xe-133 C1 2.74 E-01 1.03 E-01
^

Xe-135 CI 5.79 E-01 1.87 E-01

Xe-135m CI 2.45 E+00 5.91 E-01

Xe-138 Ci <LDL 4LDL

CI

Ci

Unidentifled Ci 4 LDL 4 LDL

Total for Period C1 3.30 E+00 8.81 E-01

2. lodines
.

1-131 CI 7.37 E-02 5.34 E-02

1-133 CI 1.12 E-01 6.60 E-02
.

1-13g C1 1.34 E-Ol 2.96 E-02
*

Total for Period C1 3.20 E-01 1.49 E-01
.

-
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TABLE 1.1-1 (Cont'd)*

EFFLUENT AND WASTE DISPOSAL SEMI ANNUAL REPORT 1975

GASEOUS EFFLUENTS. Ground Level Reinase

Continuous Mode Batch Mode
Quarter quarter QJarter QuarterNuclides Released Unit 3rd 4th

3. Particulates

Sr-89 ,__ CI 6.83 E-04

Sr-40 Ci 1.59 E-05

Cs.igh Ci 1.06 E-03 3.96 E-04

Cs-137 CI 1.80 E-03 7.00 E-04
,

Ba-140 Ci 4.79 E-04 1,76 E-04

La-140 Ci 1.61 E-03 2.46 E-04'

Cr-51 Ci 1.40 E-03 3.00 E-04 -

Mn-54 C1 1.50 E-04 6.11 E-05

Co-58 Ci 6.34 E-04 5.10 E-05

Co-60 Ci 1.04 E-04 6.90 E-04

Z n-65 Ci 9.35 E-05 6.84 E-05

1-131 Ci 5.13 E-03 1.23 E-03

Cs-136 CI 2.19 E-04 4LDL

Fe-59 C1 2.87 E-05 < LDL

An-110m c; 3.56 E-06 < LDL

C1 .

Ci

Unidentified Ci 1.65 E-02
.

.

.
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QUAD CITIES NUCLEAR POWER STATION
.

TABLE 1.2-1

EFFLUENT AND WASTE DISPOSAL SEMI ANNUAL REPORT 1974

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

quarter quarter Est. Total .

Unit 3rd 4th Error, %

A. Fission and Activation Products -
,

'

1. Total release (not including
tritium. cases alpha) C1 4.59 5.50 E-01

2 Average diluted cencentration
durina eeriod uCI /ml 1.74 E-08 7.15 E-09

3. Percent of ano11 cable limit % 1.74 E+01 7.15 E+00
4. Maximum diluted concentration

durinn eeriod uti/ml 8.53 E-08 4.42 E-07-

8 Tri tium

1. Total release CT 2.10 E+01 1.67 E+01
2 Average diluted concentration

durina ceriod uCI /mi 7.98 E-08 2.18 E-07

3. Percent of aoolicable limit % 2.58 E-03 7.28 E-03

C. Dissolved and Entrained Gases
.

1. Total release Ci < LDL < LDL
2 Average diluted concentration

durine oeriod uti /mi <LDL <.LDL

3. Percent of aeolicable limit % < LDL < LDL

D. Gross Alpha Radie,.,ctivity

1. Total release CI 8.98 E-05 3.52 E-04

2. Averace concentration reless-d uCl /mi 3.41 E-13 4.57 E-12
.

E. Volume of waste released (prior
to dilution) Liters 1.84 E+07 4.89 E+06

F. Volume of dilution water used
durino neriod Liters 2.64 E+11 7.69 E+10

-
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QUAD CITIES NUCLEAR POWER STATION

TABLE 1.2-1 (Cont'd)

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1975

LIQUID EFFLUENTS

Continuous Mode Batch Mode
__

quarter Quarter Quarter Quarter
Unit 3rd 4th

Sr-89 C1 1.01 E-01

Sr-90 C1 3.30 E-03

_Cs-134 Ci 5.27 E-01 5.75 E-03

Cs-137 Ci 9.96 E-01 1.00 E-01

1-131 C1 1.39 E-01 1.00 E-02

Co-58 C1 1.18 E-02 1.28 E-03

Co-60 CI 1.46 E-01 6.63 E-02
,

Fe-so ci 1.21 E-02 < LDL

Zn-6s CI 2.85 E-03 9.87 E-04

Mn-s4 C1 1.57 E-02 2.95 E-03

Cr-51 CI 6.04 E-02 9.34 E-03

Zr-os Cl 6.21 E-04 < LDL

Nb-95 C1 4.68 E-04 < LDL

Mo og Ci < LDL (LDL

Te-omm Ci < LDL 9.70 E-04

Ba-140 Ci (LDL < LDL

Ce-14: Ci < LDL < LDL

' a-140 CI l'.52 E-02 9.70 E-04

Ag-110m Ci 3.11 E-03 6.45 E-04

Unidentified Ci 2.56 E+00

Total for Period (above) Ci 4.59 E+00 5.50 E-01
-

-

xe-133 Ci < LDL 4 LDL

x -- 13 5 Cl < LDL 'LDL
_
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TABLE 2.0-1 (Cont'd)

Solid Radioactive Waste Summary
* Units 1/2

.

Quad Cities Station
N.E. - Nuclear Engineering July-December 1975
C.H. - Chem Nuclear

Volume (ft3) Volume (ft3) HLLlicuries CuriesDate Disposition of Material Per Shipment Per Month Per Shipment Per Month
9-17 N.E. 102.9 7047.49-17 N .E . 58.8 12024.09-17

' "'
N.E. 3s.45 2955.19-17 C .M . W.1 12491.69-18 N.E. 58.8 20895.09-19 N.E. 102.9 4218.99-19 N.E. 58.8 13054.79-22 C .M . M.1 12 %2.39-22 N.E. 102.9 6830.29-22 H.E. 58.8 10859.69-23 N.E. M. I 18370.09-23 N.E. 58.8 4910.09-24 N.E. 58.8 11690.89-24 M.E. 58.8 8750.85 9-24 N.E. 102.9 4323.69-25 N.E. 102.9 5127.3

.

9-25 N.E. 58.8 18418.09-26 C.H. W.1 18547.09-26 N.E. 102.9 8684.0
.

9-26 N.E. 374.85 200.089-29 N.E. 102 9 8336.3
*

9-29 C.H. W.1 10855.09-30 H.E. 102.9 10179.9.

9-30 N.E. 58.8 6466.7
M 98.2 434.1

10-1 & M.E. 58.8 11020.010-1 N H.E. 102.9 5077.010-1 W
C.N. %. I 7682.3

N
->.
_
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TABLE 2.0-1 (Cont'd)

Solid Radioactive Waste Summary
Units 1/2

Quad Cities Station
N.E. = Nuclear Engineering July-December 1975
C.N. = Cham Nuclear -

Volume (ft3) Volume (ft3) Mil 11 curies CuriesDate Disposition of Material Per Shipment Per Month Per Shipment Per Month10-2 N.E. 102.9 7211.010-2 C.H. %.1 6012.010-3 C.N. %. I 6262.5'' "-10-3 H.E. 102.9 7188.410-3 N.E. 58.8 7264.510-4 C.N. W. I 16999.310-6 N.E. 58.8 15311.010-6 N.E. 102.9 5127.810-7 N.E. 102 9 4159.010-7 N.E. 58.8 7719.710-8 N.E. 102 9 4259.610-8 N.E. 58.8 32064.010-9 C.H. M. I 19833.010-9 N.E. 102.9 2113.60 10-9 N.E. 58.8 2l02.710-10 N.E. 58.8 5761.210-10 N.E. 102 9 5761 510-13 N.E. 58.8 1185 710-13 N.E. 102.9 2129.0 .10-13 C.H. %.1 25935.310-14 N.E. 58.8 2338.010-14 M.E. 102.9 1845.610-15 N.E. 58.8 6179.010-15 N.E. 102.9 739 9-

10-16 N.E. 102.9 516.510-16 N.E. 58.8 387.010-17 N.E. 102.9 899.2
_

10-17 m N.E. 58.8 435.0N
Ln

N
A
N

i

i4* ll



.

TABIE 2.0-1 (Cont'd)

Solid Radioactive Waste Summary
Units 1/2

Quad Cities Station
N.E. = Nuclear Engineering July-December 1975
C.H. = Chem Nuclear

.

Volume (ft3) volume (ft3) H1111 curies Curies
_Date Disposition of Haterini Per Shipment. Per Month Per Shipment Per Month

10-17 N.E. 102.9 432.1
10-20 C.H. %.I 26030.0
10-20 H.E. 102.9 4928.2
10-20 N.E. 58.8 2621.9
10-21 H.E. 58.8 18287.7

'

10-21 N.E. 102.9 1860.6
10-21 M.E. 102.9 19I6.8
10-22 N.E. 51.45 2369 7
10-22 N.E. MI .0 384.49
10-22 C.H. 44.1 32584.5.

10-23 N.E. 102.9 8718.0
10-24 N.E. 102.9 7239.2
10-24 N.E. 58.8 10187.05 10-24 N.E. 58.8 14096.0
10-27 N.E. 44.1 29486.8
10-27 N.E. 120.0 27I8.8
10-27 H.E. 102.9 3639.5,

10-28 N.E. 102.9 4200.6
10-28 N.E. 58.8 10190.0
10-29 N.E. 102.9 11812.3
10-29 N.E. 102 9 53 % .0
10-30 N.E. 102.9 5969.3
10-31 N.E. 102.9 9769.5-

10-31 N.E. 58.8 13193.0
4640.2 M9.4

~
Il-1 M.E. 58.8 5511.0

'

11-1 H.E. 102.9 8183.0
11-3 N.E. 102.9 94 % .3m

rv
4
u

. .

1

. s. u
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TABLE 2.0-1 (Cont'd)
.

Solid Radioactive Waste Sumnary
Unita 1/2

Quad Cities Station
July-Decen6er 1975N.E. = Nuclear Engineering

C.M. - Chese Nuclear
Volume (ft3) Volume (ft3) HLLLicuries Curies

Disposition of Material Per Shipment Per Month Per Shipment Per Month _

Date
4377 3

lI4 N.E. 95 55 3%C2.044.1 127.%11-6 C .H .

11 4 N.E. 213.15 1955.5
N.E. 58.8 6051.611-7 58.8H.E. I545.511-7 102.9H .E . 954.9Il-10 102.9N.E. 1920.511-10 58.8 1566.0N .E .11-12 102.9M.E. 627.711-12 58.8 4175.7ll-12 N .E .

11-14 M.E. 102.9 3904.4
11-14 N.E. 102.9 5.8
11-14 M.E. 120.0 4843.3

N.E. 102.9 6229.1e 11-17* N.E. 102.9
3557.111-19 102.9

11-19 N.E. 327 36
N.E. 441.0

5594.5Il-19 10' 'IN.E. 4024.911-20 I C- 9H .E . 6128.711-20 104.9
11-24 M.E. 3874.4
11-24 N.E. 102.9

1528.1
N.E. 102.9 3457.311-25 102.9 .

N.E. 6078.811-25 102.9N.E. 1028.6Il-25 102.9N .E . %53.611-26 -

II-26 m N.E. 102.9
1089.63

Il-26 N, N.E. 120.0 2206.0
* M.E. 58.8 140.411-26 3341.6
N
A
.b.

.

h

I0' ll



cac ive Waste Summaryoo a
*

Units 1/2
Quad Cities Station

N.E. = Nuclear Engineering July-December 1975 -

C.M. = Chee Nuclear

Volume (ft3) Volume (ft3) Hiiiicuries CuriesDate Disposition of Material Per Shipment Per Month Per Shipment Per Month
12-1 N.E. 102.9 5076.812-1 N.E. 58.8 877 312-1 . - N.E. 102 9 2364.512-2 H.E. 102 9 6479.512-2 N.E. 58.8 3957.512-2 N.E. 102 9 3291.4

'

12-3 N.E. 102.9 10474.212-3 N.Z. 58.8 6179.012-3 N.E. 102.9 5043.312-4 M.E. 102.9 6493.212-5 N.E. 286.65 %9. 512-8 N .E . 58.8 8558.712-8 N.E. 88.2 7360.012-8 N.E. 102.9 3245.012-9 N.E. 102.9 6043.7
m
o 12-9 N.E. 58.8 336.412-9 N.E. 102.9 5327.7I2-10 N.E. 102.9 4010.612-1I N.E. 102.9 5404.6

,

12-12 N.E. 102.9 1803.712-15 C .N . M. I 16802.3
'

12-15 N.E. 58.8 3298.I12-15 H.E. 102.9 I188.812-16 N.E. 58.8 6036.9
.

12 a6 N.E. 58.8 15180.512-16 N.E. 883.4 308.1
_

12-17 m H.E. 102.9 11022.012-17 N C.M. W.1 17869.012-17 Ln N .E . 80.85 8016.0
N
4
L71

'

.

I

'W il
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TABLE 2.0-1 (Cont'd)
v.

Solid Radioactive Waste Sunnary
Units 1/2

Quad Cities Station

N.E. = Nuclear Engineering July-December 1975
-

C.H. = Chem Nuclear
Volume (ft3) Volume (ft3) Hiilicuries Curies

Date Disposition of Haterial Per Shipment Per Month Per Shipment Per Month

12-18 N.E. 58.8 177 % .0
12961.4

12-18 N.E. 102.9
C .N . M. I 15197.0

12-18 2438.2
-

12-19 N .E . 120.0

12-22 C .M . M. I 2505.0

12-22 N.E. 58.8 1954.4

12-22 N.E. 58.8 8015.0

12-23 C .N . %. I 6095.0

12-23 C .N . 4.1 58 % .5

12-23 N.E. 58.8 7597.5

12-23 N.E. 58.8 6680.0

12-24 C.M. M. I 4342.0

12-24 N.E. 58.8 5093.5

12-29 N.E. 102.9 6337 7
y N.E. 102.9 8717.6
e 12-29 M66.7

12-30 H.E. 102.9

12-30 N.E. 120.0 2012.3

12-31 N.E. 227.85 106.4

12-31 N.E. 102.9 3056.7 -

4864.3 293.9

.

M

N
Ln

N
A
Ch

.

'
' $1 Le'


