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INTRODUCTION

Units 1 and 2 of the Quad Cities Station located near Cordova, I1l1inois next
to the Mississippi River, are 800 MWe boiling water reactors, similar in
design to Dresden Units 2 and 3. The plant has been designed to keep releases
to the environment at levels below those specified in the regulations.

Liquid effluents from Quad Cities are released to the Mississippi River in
controlled batches after radioassay of each batch. Gaseous effluents are
released to the atmosphere after delay to permit decay of short half-life
gases. Releases to the atmosphere are calculated on the basis of analyses of
daily grab samples of noble gases and continuously collected composite samples
of iodine and particulate matter. The results of effluent analyses are
summarized on a monthly basis and reported to the Nuclear Regulatory Commis-
sion as required per Technical Specifications. Airborne concentrations of
noble gases, 1-131 and particulate radioactivity in off-site areas are calcu-
layfd using effluent and meteorological data on isotopic composition of
effluents.

Environmental monitoring is conducted by sampling at indicator and reference
(background) locations in the vicinity of the Quad Cities plant to measure
changes in radiation or radioactivity levels that may be attributable to plant
operations. If significant changes attributable to Quad Cities are measured,
these changes are correlated with effluent releases. External gamma radiation
exposure from noble gases and I-131 in milk are the most critical pathways at
this site; however, an environmental monitoring program is conducted which
includes other pathways of less importance.



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 meteorological data for the
period indicate that consumption by the public of radionuclides attributable
to the plant are unlikely to exceed the regulatory limits. Gamma radiation
exposure from noble gases released to the atmosphere represented the critical
pathway for the period with a maximum individual dose estimated to be 0.18
mrem for the year, when a shielding and occupancy factor of 0.7 is assumed.
Environmental monitoring results confirm that dose via other pathways was not
significant.



1.0 EFFLUENTS

2.0

3.0

1.1

3.2

Gaseous Effluents to the Atmosphere

Measured concentrations and isotopic composition of noble gases,
ragiciodine, and particulate radioactivity released to the atmos-
phere during the year, are listed in Table 1.1-1. A total of 1.20
E+04 curies of fission and activation gases was released with an
average release rate of 3.82E+02 pCi/sec.

A total of 0.18 curies of I-131 was released during the year with
an average release rate of 2.94E-01 pCi/sec.

A total of 0.25 curies of beta-gamma emitters and 3.74E-05 curies
of alpha emitters was released as airborne particulate matter, with
an average release rate of 8.04E-03 pCi/sec.

A total of 5.04E+02 curies of tritium was released, with an average
release rate of 1.59E+01 uCi/sec.

Liquids Released to the Mississippi

A total of 2.69E+06 liters of radioactive liguid waste (prior to
dilution) containing 0.14 curies (excluding tritium, gases, and
alpha) were discharqed after dilution with a total of 1.94E+09
liters of water. These wastes were released at a quarterly average
concentration of 3.51E-07 uCi/ml during the first and second quar-
ters, dicharged on an unidentified nuclide basis; and 5.39E-08
pCi/ml during the third and fourth quarters, which is 4.0% of the
Technical Specification release limits for unidentified radioac-
tivity. A total of 2.80E-05 curies of alpha radioactivity and 3.88
curies of tritium were released. Quarterly release estimates and
priniipal radio-nuclides in liquid effluents are given in Table
1.2-1.

SOLID RADIOACTIVE WASTE

Solid radioactive wastes were shipped to Richland, Washington;
Beatty, Nevada; and Barnwell Nuclear Center, South Carolina. The
record of waste shipments is summarized in Table 2.0-1.

DOSE_TO MAN

3.1 Gaseous Effluent Pathways

Gamma Dose Rates

Gamma air and whole body dose rates off-site were calculated based
on measured release rates, isotopic composition of the noble gases,
and meteorological data for the period (Table 3.1-1). Isodose
contours of whole body dose are shown in Figure 3.1-1 for the
year. Based on measured effluents and meteorological data, the



maximum dose to an individual would be 0.18 mrem for the year, with
an occupancy or shielding factor of 0.7 included. The maximum
gamma air dose was 0.30 mrad.

Beta Air and Skin Rates

The range of beta particles in air is relatively small (on the order
of a few meters or less): consequently, plumes of gaseous effluents
may be considered "infinite" for purpose of calculating the dose
from beta radiation incident on the skin. However, the actual dose
to sensitive skin tissues is difficult to calculate because this
depends on the beta particle energies, thickness of inert skin, and
clothing covering sensitive tissues. For purposes of this report
the skin is taken to have a thickness of 7 mg/cm¢ and an occupancy
factor of 1.0 is used. The skin dose from beta and gamma radiation
for the year was 0.27 mrem.

The air concentrations of radioactive noble gases at the off-site
receptor locations are given in Figure 3.1-2. The maximum off-site
beta air dose for the year was 0.08 mrad.

Radioactive lodine

The human thyroid exhibits a significant capacity to concentrate
ingested or inhaled iodine, and the radioiodine, I-131, released
during routine operation of the plant, may be made available to man
thus resulting in a dose to the thyroid. The principal pathway of
interest for this radionuclide is ingestion of radioiodine in milk
by an infant. Calculation made in previous years indicate that
contritutions to doses from inhalation of I-131 and 1-133, and 1-133
in milk are negligible.

lodine-131 Concentrations in Air

The calculated concentration contours for [-131 in air are shown in
Figure 3.1-3. Included in these calculations is an iodine cloud
depletion factor which accounts for the phenomenon of elemental
iodine deposition on the ground. The maximum off-site average
concentration is estimated to be 1.58E-01 pCi/m° for the year.

Dose to Infant's Thyroid

The hypothetical thyroid dose to an infant living near the plant via
ingestion of milk was calculated. The radionuclide considered was
1-131 and the source of milk was taken to be the nearest dairy farm
with the cows pastured from May to Octover. The maximum infant's
thyroid dose was 0.05 mrem during the year (Table 3.1-1).

Concentrations of Particulates in Air

Concentration contours of radioactive airborne particulates are
shown in Figure 3.1-4. The_maximum off-site average level is
estimated to be 8.98E-01 pCi/m3.



3.2

4.0 SITE

Sumrary cof Doses

Table 3.1-1 summarizes the doses resulting from releases of airborne
radioactivity via the different expnsure pathways.

Liquid Effluent Pathways

The three principal pathways through the aquatic environment for
potential doses to man from liquid waste are ingestion of potable
water, eating aquatic foods, and exposure while walking on the
shoreline. Not all of these pathways are applicable at a given
time or station but a reasonabie approximation of the dose can be
made by adjusting the dose formula for season of the year or type
and degree of use of the aquatic environment. NRC* developed
equations were used to calculate the doses to the whole body, lower
Gl tract, thyroid, bone and skin; specific parameters for use in the
equations are given in the Commonwealth Edison Off-site Dose Calcu-
lation Manual. The maxinum whole body dose for the year was 0.01
mrem and no organ dose exce>ded 0.02 mrem.

METEOROLOGY

A summary of the site meteorolugical measurements taken during each
quarter of the year is given in Appendix II. The data are pres-
ented as cumulative joint frequency distributions of 296' Jlevel
wind direction and wind speed class by atmospheric stability class
determined from the temperature difference between the 296' and 33'
levels. Data recovery for all measurements on the tower was about
98.4%.

5.0 ENVIRONMENTAL MONITORING

Table 5.0-1 provides an outline of the radiological environmental
monitoring program as required in current Technical Specifications.
This program went into effect in November 1977 and differs from
previous programs in the number and types of analyses performed.
Tables 5.0-2 to 5.0-5 summarize data for the year.

Except for tables of special interest, tables listing all data are
no longer included in the annual report. All data tables are
available for inspection at the Station or in the Corporate offices.

Specific findings for various environmental media are discussed
below.

* Nuclear

Requlatory Commission, Requlatory Guide 1.109 (Rev. 1).



5.1

5.2

5.3

Gamma Radiation

External radiation dose from on-site sources and noble gases re-
leased to the atmosphere was measured at six indicator and ten
reference (background) locations using solid lithium fluoride
thermoluminescent dosimeters (TLD). A comparison of the TLD results
for reference stations with on-site and off-site indicator stations
is included in Table 5.1-1. Additional TLDs, a total of 61 were
installed on June 1, 1980 such that each sector was covered at both
five miles and the site boundary.

Airborne 1-131 and Particulate Radioactivity

Concentrations of airborne 1-131 and particulate radioactivity at
monitoring locations are summarized in Tables 5.0-2 through 5.0-5.
Locations of the samplers are shown _in figure 5.0-1. Airborne [-131
remained below the LLD of 0.1 pCi/m3 throughout the year.

Gross beta concentrations ranged from 0.010 to 0.118 pCi/m3 at
indicator locations with an average concentration of 0.031 pCi/m3
for the year. No radioactivity attributable to station operation
was detected in any sample.

Aquatic Radioactivity

Surface water samples were collected daily and composited for
analysis weekly from the Inlet Canal, Blowdown Diffuser Pipe, Spray
Canal Blowdown Pipe, East Moline Water Works, and Davenport Water
Works. The cooling water samples were analyzed weekly for gross
beta concentrations. A composite sample from each quarter from the
blowdown diffuser pipe did not indicate measurable radioactivity
attributable to station operation. Exclusive of one sample, annual
mean gross beta concentration in the blowdown diffuser pipe water
sample measured 4.6 »Ci/1 while annual mean beta concentration in
water collected at inlet canal measured 4.2 pCi/1 indicating that
there was no measurable amount of radioactivity at‘ributable to the
station releases, except in one sample.

The sample collected on 28 October 1983 from Spray Canal Blowdown
yielded 1586428 pCi/1 of gross beta activity. Gamma scanning of the
sample yielded the following results: Mn-54 48t11 pCi/1; Co-58
36+11 pCi/1; Co-60 1160+¢26 pCi/1; Nb-95 28410 pCi/1 and Ru-106
43?194 pCi/1. Presence of these isotopes in the sample is station
related.

Samples from the two water works were composited monthly and ana-
lyzed for gamma emmiters. All samples analyzed were below the
limits of detection for the program indicating that there was no
measurable amount of rad-~ ‘tivity due to station operation present.

Levels of gamma radioactivity in fish collected were measured and
found in all cases to be below the lower limits of detection for the

program.




A sediment sample was analyzed by gamma spectrometry. Gamma-
emitters were either below the limits of detection or at the level
usually encountered in the environment (Cs-137, 0.35 pCi/g dry
weight) indicating the presence of no radioactivity due to station
operation.

5.4 Milk

Milk samples were collected monthly from November through April and
weekly from May through October and analyzed for iodine-131.
Sampled locations were the Hansen Dairy Farm located about 5.5 miles
northeast of the Station, and Musal Dairy Farm located 5.5 miles
southwest of the Station. Radioiodine was below the limits of
detection of 0.5 pCi/1 during the grazing period (May to October)
and 5.0 pCi/1 during the non-grazing period (November to April).

5.5 Special Collection

No special collections were made during the peried.

6.0 ANALYTICAL PROCEDURES

A description of the procedures used for analyzing radioactivity in
environmental samples is given in Appendix III.

7.0 MILCH ANIMAL CENSUS

A census of milch animals was conducted within five miles of the
Station and the finding is presented below. The survey was conduc-
ted by "door-to-door" canvas and by information from Il1linois and
Iowa Agricultural Agents. The census was conducted by G. Kreuder on
August 2, 1983.

There were no dairy farms within a five mile radius of the Quad
Cities Nuclear Power Station.

8.0 NEAREST RESIDENT CENSUS

A census of the rearest residents was conducted by G. Kreuder on
August 2, 1983. The location of residences remained unchanged from
the previous census.
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Table 1.1-1

QUAD CITIES NUCLEAR PCWER STATION

 QCP 100-82%
! Revision 1|
ID/13B EFFLUENT AND WASTE DISPOSAL May 1983
SEMI-ANNUAL REPORT (o). 19¢3
GASEOUS EFFLUENTS - SUMMAIION
Quarter r | Est. Total
' Unit Ist 2nd | Error
A. TISSION & ACTIVATION GASES
1. Total Release ci 2.25E03 4.02€03 ] ,
2. _Average ease rate for period pCi/sec 2.90E 02 15.11E02
3. . f!reut of Tech Spec
img Chimney 3 7.7€-02 9.42€-02
' 1:.-1“:‘;:::: eyt i g |3-0601  |3.166-01
B. IODINES
1. Total lodise-131 TR e ieedE et T
(uCi/sec 3.46E-01 8.17E-01
limit station. g |2.98e-01 I1453£-01 |
C. PARTICULATES
T TParticulates vith Balf-1ives ‘
} > 8 dayl. ci 3.66E-02 1.77€-01 I
i 1
2. Average release rate for period yCi/sec h.71E-03 2.25€-02
3. Gross alpba radiocsctivity 3.436-05 | 1.16E-06
D. TRITIIM
{1. Total Release ci 1.1,E00 8.75€00 |
2. Average release rate for period i/sec 1.43E-01 1.11€00




Table 1.1-1 (continued)

QUAD CITIES NUCLEAR POWER STATION

10

ID/13B EFFLUENT AND WASTE DISPOSAL
SEMI~ANNUAL REPORT July - December, 1983
GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES
: Quarter Quarter | Est. Total
UEEig Third Fourth l Erro
A. H & ACTIVATION
1. Total Release ci 3.58€03 2.20€03 3
pCi/sec| 4. S1E02 ! 2.77€02
b. Percent of Tech Spec
limit Stack 4 % 13.786-01 | 2.14€-01
B. IODINES
. !
1. Total lodine-131 ci 5.776-02 | 3.416-02
Avcrn.c release rate for period uCi/sec | 7.26E-03 4.28E-03
Perceat of Tech Spec
limit statiom. 2 4.076-01 | 1.8LE-01
€. PARTICULATES
[T. Particulates with Baif-1ives
> § daws ci 3.116-02 | 8.156-03 | .
- .
2. Avera release rate for period i/sec 3.91€-03 1.03E-03
3. Gross alpha radioactivity 5.80E-07 1.40E-06
D. TRITIUM
H :
{1. Total Release Ci_ 6.61E00 4.88E02 |
2. Average release rate for period uCi/sec | 8.326-01 | 6.14E0!



Table 1.1-1 (continued)

QUAD CITIES NUCLEAR POWER STATION

GASEOUS EFFLUENTS, 1983

Elevated Release

Continuous Mode Batch Mode
Nuclides Released Unit Qua:::x Q“;::" Quarter ' Quarter !
1. TFission gases P
L] ci <LLD <LLD :
8 ci 8.20€C" 1.88£02
Kr-87 gy | 2.24e01 2.22€02 j
r-88 ci 4.59€01 2.64E02
=133 cr 2.69E02 1.06E03
ﬁ:'IJS : L. 36E02 6.80E02
;c-l;.'ol ¢y | 29302 3.36€02 |
Xe-138 i 5.B87€02 7.01E02 l
s . |
ci ]
ci !
identified ci <LLD <LLD ‘
otal for Period ci 1.73E03 3.45€03
2. ledines
1-131 e | 225602 | b.B7E-02 | 1
- ci 1.01E-01 2.72E-01 :
-:.—:-‘3 c; 1.50E-01 | 1.46E-01
Eoul for Period 8t 3. 7-01 4,67¢-01

11



Table 1.1-1 (continued)

QUAD CITIES NUCLEAR POWER STATION

GASEOUS EFFLUENTS - Elevated Release, 1983

Continuous Mode Batch Mode
rter Quarter Quarter | Quarter
Nuclides Released Unit hird Fourth [ J!
1. Fission gases
Ci <LLD <LLD l
cL 2.59€02 2.69£02 1
Kr-87 ¢t 1.25€02 5.08E01 '
88 ci 3.81£02 3.80€02
133 ci 9.84E02 9.09£02
Xe-135 i 1.88£02 1.43€02
e ci 1.72€02 6.5€00 |
ﬁ ci 8.71E02 1.8BE01 ‘
[} , !
" |
Ci ’
Ci <LLD <LLD
ci 2.98£03 1.78E03 |
1-131 i 4.4BE-02 £-02 |
1-133 ci 2.5 ' | 9.386-02 |
{1-135 ci 1.53E00 1.21E-01
Total for Period ¢4 1.83E00 2.47€-01 |

12



Table 1.1-1 (continued)

QUAD CITIES NUCLEAR POWER STATION

GASEOUS EFFLUENTS K 1983

Continuous Mode Batch Mode
Nuclides Released Unit o l Q!:stlt Quarter QﬂlrtcrgJ
3. Particulates 3
Sr-89 gy | 10103 | 42560 :
$c-90 gy | 152604 |550€-05
Cs-134 o <LLD ====- >
Cs~-137 i 2.11E-04 2.53E-04 ‘
1.43€-02 1.75€-02 -
i less than 8 day S
La-140 halif-1ife Ci <LLD <LLD :
Cr-351 ci
Mn-34 _ci
zo=38 ci : ,l
Co-60 ey | 9-456-03 | 2.14E-0k |
1-131 ci 2.85¢-03 2.06E-03 j
Ag-110m e <LLD<=mente> |
Ce 141 ¢l 5.0E-05 2.77E-05 I
ci !
-
€L
o :
Uoidentified ci |

13



Table 1.1-1 (continued)

QUAD CITIES NUCLEAR POWER STATION

GASEOUS EFFLUENTS- Elevated Release , 1983

Continuous Mode Batch Mode

Nuclides Released Unit mﬁ“ mﬁ" p—— i
3. Particulates
Sr-89 et 6.526-04 5. 74€-04
Sr-90 _Ci 3.8E-05 1.50€E-05
Cs=134 o 3.35€-05 2.00E-05
Cs-137 ci 3.68E-04 3.30E-04
Ba-140 ci 7.91€E-03 2.31E-03
A Less than 8 Day C: <LLD <LLD
Cr=51 ci <LLD <LLD
Mn-54 C; <LLD <LLD
;-sa ci <LLD <LLD
C:=60 Ci 4.17€-04 6.17€-04
1-131 ci 7.72E-04 1.76£-03
Ag-110m ci <LLD <LLD
Ce-141 ci <LLD 2.58E-05

ci

Ci
- Ci

Ci
Unidentified Ci <LLD <LLD

14




Table 1.1-1 (continued)

QUAD CITIES NUCLEAR POWER STATION

GASEQUS EFFLUENTS, 1983

Continuous Mode Batch Mode
| Quarter Quarter | Quarter | Quarter |
‘Nuclides Released Unit Ist 2nd | |
1. Fission Gases "
| <iLD T
» '
Kr-85 ¢ ! ~LL)
| : :
;b..!. : 'c—‘ &Lm
Kr~87 t e 1.20€01
Kz-88 e et 3
Xe-133 | ey | 5.86E01 | 2.84E02 !
Xe-135 i i 1.20£02 1.12€02 | g
Ye-1352 i 3.40E02 ' 1.56E02
u-l:. { gi ) (LLD ----.?-)
! Ci ! ' '
‘Unidentified |  <LLD | <LLD !
nidentifie I ci 41 | 1
i ]
iTotal for Period I Ci ' 5.18602 , 5.63E02
2. Ilodines
1-131 ¢4 4.25€-03 1.55E-02
1-13 ci 2.13€-02 k. 72€-02 i
- 1
1-135 ci 3.66£-02 1.14E-01 |
Eou; for Period g o L SESNS L T AR : !

15



Table 1.1-1 (continued)

QUAD CITIES NUCLEAR POWER STATION

QCP 100-825
Revisica 1

GASEOUS EFFLUENTS - Ground Release, 1983

Continuous Mode Batch Mode
| Quarter Quarter Quarter Quarter |
Nuclides Released _Upit Third Fourth =
1. Fission Gases
| | <LLD <LLD }
Kr-85 Ci _
! !
|Kr-85m ci 9.50E00 <t | l
Kr-87 Ci | <LLD <LLD '
Kr-88 i 1.30601 | <LLD |
1 1
Xe-1 | ed 1.94602 |  2.06€02
|
Xe-135 I eq 2.02602 :  2.21E02 \ [
x‘olaa Ci 1.86E02 ' <LLD x
Xe-138 ¢4 |, <L i <LLD |
(- ]
i |
Unidentified ci <LLD } <LLD 1
e Al s o 6.04£02 |  4.27€02
|
- 1.28£-02 2.18E-03 |
ci 3.36€-02 |  7.14E-03 | i
| |
ci 8.38E-01 2.64E-02 | i
cs | B8.856-01 ! 3.57€-03 '

16



Table 1.1-1 (continued)

QUAD CITIES NUCLEAR POWER STATION

GASEOUS EFFLUENTS | 1983

" Continuous Mode Ratch Mode
Iiue1ides Relessed W A ndd B~ ol Bouriacll Bl
3. Particulates
-89 e | 2.m6-05 | (V3E05
£=90 o 2.356-06 | 786
-1 i g 5.90E-05 3.71€-05
|cs=137 | P 3.96E-04 § 3.04E-04 '
Ba-140 g | b.B1E-03 | 2.59E-03 4
La=140less than 8 day n.\f-lnf-csl i SLLP ===== = i
Cr-51 Y 2.10E-04 1.01E-03 ’
54 e | 1.38E-04 | 1.19E-04 |
Co-58 € ! 7.30E-06 | 1.5BE-0k i
Co=60 Ci | b.hoE-03 | 2.42E-03
1-131 ci : 1.43E-03 2.50E-03 !
Ag-1108 i | 7.106-06 | <LLD ! |
Tc99m ci l 3.63E-04 1.37€-03 §
Zn65 et <LLD L.62E-0k |
Ce 141 ci 3 9.02E-06 :
.
Ci 9
Ci_ :
[Unidentified Ci !

17



Table 1.1-1 (continued)

QUAD CITIES NUCLEAR POWER STATION

QCP 100-52%

Revision 1

GASEOUS EFFLUENTS - Ground Release , 1983

Continuous Mode Batch Mode
Quarter Quarter Quarter Quarter
Nuclides Released Unit Third Fourth : |
3. Particulates 3
Sr-89 ci 6.59€-05 6.0E-05
Sr-90 i 5.12E-06 1.35€-05
dc..ug ci 5.26E-05 8.38E-05
Cs-137 | eg ! Wb.776-04 |  5.54E-04 ;
Ba-140 ci | 2.306-03 ' 3.5LE-04 j
ess Ihan O Uay ! !
La-140 Half Life €i = <LLD <LLD !
o : .
Cr-51 ci 5.69E00 9.12E-05
"@L“ ¢4 | 1.996-04 |  2.56E-0k |
Co-58 ci | 7.926-05 |  2.WLE-05 ;
Co=60 Ci J 4.98E-03 ' 5.53E-03
1-131 g | 1-68E-03 | 5.13E-04 |
jAg-1108 e | 1.93e-05 | 2.11E-05
. 99m cg | 6.126°04 | <LLD : J
g — i o
Cs 136 PO 3.00€E-05 <LLD | i
e cs 6.416-04 |  1.47€-05 ;
A4 g
oo Ci <LLD 1.4E-05 |
ci !
g <LLD <LLD
Unidentified l Ci \

18



Table 1.2-1

QUAD CITIES NUCLEAR POWER STATION
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES , 1933

s rter rter | Est. Total
: ] Unit l st | Qﬂtnj l Ecror, %
A. FISSION AND ACTIVATION PRODUCTS .
3. Total release (oot includin }
tritium, gases, alpha) y Ci 6.79€E-02 224E0Z '
2-—:-;-:;:',::1:‘“4 concentration a1 |5-07E-07 | 95607
3. Percent of applicable limit . {4.61€00 5L LC0
= :::::un 9:1::.‘ concentration e 2.70E-07 2.3E-06
B. TRITIMM
1. Total release Ci 1.77€00 4.69E-01
2. Average diluted concentration
: during period pCi/al 1.34E-05 L .0BE-06
'3. Percent of spplicable liait 2 L. 46E-01 1 36E-01
C. DISSOLVED AND ENTRAINED GASES
'A- Total release ci |2-25E-03 17.51€-04
2. :::::.c d::::ud concentration i/l 1.70E-08 6.53E-09
3. Percent of applicable limit 2 5.68£-04  |2.18¢-04
D. GROSS ALPHA RADICACTIVITY
{1. Total release Ci !"525-'3 "‘OBE"“ !
{1.156-18 . 36E-
2. Average concentration relessed pCi/ml | 5 !9 3%¢-20
. VOLUME prior | : l
to dilution) Liters |7.10E05  |3.31E05
% ON ] |
|____DURING PERIOD Liters 132608 i1.15€08 ] l
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Table 1.2-1 (continued)

QCP 100-825
QUAD CITIES NUCLEAR POWER STATION Revision 1

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES, 1983

T 7 Quarter = Quarter Est. Tota.
: ;. Unit [ Third L Fourth l_m

A. FISSION AND ACTIVATION PRODUCTS

3. 7Total release (bot including i

tritium, gases, alpha) ci 2.40€-02 2.27€-02
2. Average diluted concentration

during period yCi/ml | 1.676-08 | 9.1€-08
%. Percent of applicable limit A a 4.4OE-O1 1.3GE00
| . :::::ulp::i::cd concentration i 4. LE-05 " 6E-05
B. TRITIOM

—

[+ -]

1. Total release ci 8.08E-01 .35e-01
2. Average diluted concentration » .
|___during period siiaan | 5-598°07 4 3 2%-0

3. Percent of applicable limit s
C. DISSOLVED AND ENTRAINED GASES

1.88€-02 1.12E-01

1. Total release ci | 1.40e-02 | 1.67€-03
2. Average diluted concentration
‘ntin:.pcriod yCi/ml 9.7€-09 6.71E-09

3. Percent of applicable limit . 3.24E-04 | 2.24E-04
D. GROSS ALPHA RADIOACTIVITY

5.90€-07 i 5.75€-06

1. Total release Ci |

. - 2.31E-11
Average concentration released 4. 10E=13 ' 2.318-1

gCi/.l‘

! . VOLUME OF W (ptior : {
l to dilutios) Liters | 6.726405 | 9.74E05 |

F. VOLUME OF DILUTION WATER USED :
|___ DURING PERIOD sze:s' 1,44609 . 2.49E08 '
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QCP 100-52%

Table 1.2-1 (continued) Revision ]
QUAD CITIES NUCLEAR POWER STATION
LIQUID EFFLUENTS, 1983
Continuous Mode Batch Mode
1 Quarter Quarter . Quarter Quarter
Nuclides Released Unit Ist 2nd |
Sr-89 ci 1.986-c2 | 585¢C-oH . |
$r-90 ci 7.026-03 |JAS€-c5 }
Tc9?m . 3.6E-04 7.7€E=04
Cs~134 Ci - -0k
Ce 141 2.8E-05 7.7€-06
Cs-137 ci | 1.76-03 2.3€-03
1-133 5.3E-04 1.9€-03
1-131 ci | 4. 8e-o4 6. 34E-0k
Sr=91 ; 1.3£-03 7. 7E-04 -
Co-$8 €L | 3.1E-0k 2. BE-04
=135 2.0E-0% 5.BE-0% .
Co=60 Ci 2.7€E-02 L, 2E-03
Sr-92 1.2E=0% -LLi
Fe=59 Ci_ <LLD il
Na 24 2.28-U% B.TE=Us
22-65 cs | 5.7€-05 6. 4E-05
LLE-O4 L. 6E-04 |
Mn-54 Ci s
B.7E-04 .0E-04
Cr-81 Ci ’ ’ [
2r-9% Ci <LLD LD |
-
Nb-35 Ci <LLD ATy .4
Mo=99 Ci 5.0E-04 6.0E-04 { ;
Ag-110m ci 1.5€-05 3.7€-05 ‘
Ba=140 ci 3.1E-03 9.7E-04 : |
Cs-136 ci 449 55555 '
Less than B day |
La-140 half-life ci ,
{
ci |
Unidentified i |
|
Total for Period (above) Ci 6.7€-02 | 22¥cva '
Xe-132 ci 1.76-03 1.8E-04 :
Xe=113% !. Ci 5.35'0“ 5-7E‘O‘i -~
e -

Prepared by {/¥ ;M
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QCP 100-52%

Table 1.2-1 (continued) Revision 1
QUAD CITIES NUCLEAR POWER STATION
LIQUID EFFLVENTS, 1292
Continuous Mode Batch Mode
: Quarter uarter . Quarter Quarter i
[Nuclides Released Unit Third ourth |
Sr-89 ci 1.02£-03 1.43E-04 [
S$r-90 ¢4 2.936-05 | 6.9€-05 | |
Ce 141 2.9€-05 7.34E-05 :
Cs=136 ci 2, G3E-08 L O1E-04 |
Cs-137 ¢t 2.24E-03 3.656-03 ;
1-131 ci 4.13e-03 1.35€-03
=133 . 2.52£-03 2.27E-0h Ny
Co-58 Ci 5.47E-04 .25€-04 |
sr 91 5.30E~-04 .I5E-05 | |
Co=60 ci 5,88E-03 1.20E-03 | l
=135 B.2E~04& 1.45c -0k '
Fe-59 i <LLD <LLD |
Ra-<% T.0L-0% T.G1E-08 | :
Zn=65 Ci L. S3E-04 6.20E-04
Wi o> T B%c-un a
Mne-54 Ci 7.21E-04 8.00E-04
“Ru U3 o T
Cre51 ci 4. 7E-0k 3:89E-83 | |
Ce 144 3, 45E-05 ; i
2r-95 Ci <LLD 2.26E-0k
Sr 92 2.965"05 I !
Nb-3% _Ci <LLD 5,72E-05 . |
! a
Mo=338 Ci 1.4€-03 3.96E-04 ' | }
- L42E-0k4 '
PO o 1.41E-04 | 2.42E-0 E ! :
.09¢~- .23E-0 .
Bsr1a0 . &t 8.09E-04 7.23€ sl | |
.BE-0
Cs-136 ci s “ia T |
Less Than & Uay Half |
La=-140 Life ci <LLD <LLD !
Tc 99m ci 1.28E-03 1.28E-04 !
ol ! l
Unidentified ' Ci “LLD <LLD i |
{ |
- - | 1]
iTotal for Period (above) J Ci 2.408-02 7.13k-02 ; :
i 1 !
- - 6.6E-0k 1. 16€-03 ’ |
| e - |
128 . 6.5E-0k 1.24E-04 :
Kr-58 ¥ 7.3E-02 3. 79E-0k
Prepared by gZ [/ ts’ Approved
7/




Table 1.2-1 (continued)
QUAD CITIES NUCLEAR POWER STATION

ERRATA FOR LIQUID ALPHA RADIOACTIViTY, 1983

Ist Q:r 1983 2nd Qtr. 1983
TOTAL RELEASE IN CURIES 2.08E-05 . 8.39€-07

AVERAGE CONCENTRATION IN uci/mi 1.58€-10 7.29€-12
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Table 2.0-1
QUAD CITIES NUCLEAR POWER STATION
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Readable copies of these data points will follow as soon as they are received
from Quad Cities Station, as per discussion between C. Bennett, L. Duchek of

CECo and M.C. Schumacher of NRC, Region III, on March 28, 1984,
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Table 2.0-1 (continued)
QUAD CITIES NUCLEAR POWER STATION
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Readable-copies of these data points will follow as soon as they are received
from Quad Cities Station, as per discussion between C. Bennett, L. Duchek of
CECo and M.C. Schumacher of NRC, Region III, on March 28, 1984.
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Table 2.0-1 (continued)
QUAD CITIES NUCLEAR POWER STATION
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Readable-copies of these data points will follow as soon as they are received
from Quad Cities Station, as per discussion between C. Bennett, L. Duchek of
CECo and M.C. Schumacher of NRC, Region III, on March 28, 1984,



Table 2.0-1 (continued)

QUAD CITIES NUCLEAR POWER STATION
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Readable-copies of these data points will follow as soon as they are received

from Quad Cities Station, as per discussion between C. Bennett, L. Duchek of
CECo and M.C. Schumacher of NRC, Region III, on March 28, 1984.




Table 2..-1 (continued)

QUAD CITIES NUCLEAR POWER STATION
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Readable-copies of these data points will follow as soon as they are received

from Quad Cities Station, as per discussion between C. Bennett, L. Duchek of
CECo and M.C. Schumacher of NRC, Region III, on March 28, 1984.




Table 2.0-1 (continued)
QUAD CITIES NUCLEAR POWER STATION
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Readable-copies of these data points will follow as soon as they are received
from Quad Cities Station, as per discussion between C. Bennett, L. Duchek of
CECo and M.C. Schumacher of NRC, Region III, on March 28, 1984.
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Table 2.0-1 (continued)

SULID WAPJUACTIVE WASTE SUMMARY
urITS 172

JUAD=CITTIFE STATION

771983
DATE Cti TwANSE HUR DAL VULIUIME MILLICURIES
SITE

07/u6/6% CN £ SC BS,00 40540,00
07/07/83 Gl asc 105,00 S40%,77
07708783 Ci t5C 10s,00 10411,79
07/06/783 Cn r5C 105,00 166RS, 20
07/11/83% Cn K5C 105,00 10553,3¢C
07711783 Cw nsC 105,00 10885,30
07712/863 (] AscC 6S,.00 40540 ,00
07/14/83 AACKE U3E 1210,50 42,50
07715783 Cw bsC 105,00 11184, 4y
07/718/83 Cw P 105,00 10785,.68
07/18/83 Cwn uUSF 105,00 6115,0¢
07719783 Cie kSsC 65,00 40%40,00
07/21/83% rt r5C 108,00 10361,%4
077227863 L nst 105,uu0 16264 ,04
07/25/03 £ vag 105,00 Enub , 20
07725783 Ct nul 105,00 18Gb, 04
07/26/83 N 15C ES,00 40540,00
07/28/83 Civ uSFk 105,00 7280,248
07729753 Cw I'SE 105,00 12401,35

® Rk R X & R R K K K F X KR X R K AR K R P R R K KK KK R R E R R

MONTHLY TOTALS 3020,50 293130,80

"USE = U,S, ECOLOGY
BSC = HARNWELL SNUTH CAROLINA
CN = CHEM NUCLEAR (O,



Table 2.0-1 (continued)
Q L2 \l A 71’\ NASTH SlLiIMMALY
UNITS 172
Ai=CITTES SYATION
b/1YHS
DATE co TR R 1Al VOLUME MILLICUKRIES
STTE

087017084 C TRl 105,00 Bn72,.27
ne/01/6% Lis ISF 105,00 Was3, 52
0B8/ue/k3 Ci FSC 85,00 Iunge, 048
OBZ704/83 HACrE USE 1203,00 26,03
06705783 C 8S§C 105,00 2401,70
08708 ,8% C» RsC 105,00 5615,.58
OB /uB /RS { uUSt 105,0¢ 5909 .5S
DB/09/7E3% Cr SC 8S .00 1N“33).,43%
08711783 € USE 105,00 1668 .54
08/715,83 ( LSE 105,00 718,29
08/712/783 Cs BSC 10,00 L23s .25
06715/83 Co U5E 105,00 S574,13
nB/z1c/B% C SC 8BS ,00 109331 .43
0B8/18/7%3 HATKE USFE 1101,.25 36,38
NB8/19783 & A5C 105,00 5197.20
0s/2c/b3 C “5C 105,00 297,05
nBs22/85 C RSC 105,00 3049 ,34
08/23/,83 Civ BSC 85,00 109331,43
06725783 ce LiSF 105,00 330,37
06726783 4, 1S¢ 105,0¢ AGOK,D3
08/29/62 C o #3C 105,00 5305,03
oB/72%/83% i BsC 105,00 5507.74
08/30/%3 Ch FSC 85,00 109331 .43

'S SR R O T A T T I I I T T TN N SN D B S TN R DN S BN N SN B R

MOMTHLY TUZALS 4409,25% 553764,76

HSE = 11,8« ECOLONY
ASC = BARNWELL SHUTH LaARDLINA
CN = CFEM HUCLERN (O,
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Table 2.0-1 (continued)

SULID #ADJUACTIVFE WASTF SUMMARY
UNITS 1/2

UA=CITIES STATIONM

AL L
DATE Cii TRANS BUP T AL VOLUME MILLICUKRIES
SITE
09/01/85% Cn USE 165,00 7481,27
N9/07/83 Ch ust B“E, 00 109331 ,43
09/70b6/83% Ch usE 105,00 9852,80
09708/83% CN U'SF 105,00 13765,.81
09/09/83 Cn LSE 105,006 15691,2%
09712783 CN HsC 1¢5,00 15246 K0
09712783 (W " h&C 108,00 15436 ,94
09/713/83 Cin BSC BS.,00 14010,16
09715783 cr 113F 105,00 10220,77
. 09/16/83 Cn bsC 105,00 14398,70
09719783 (o £SC 105,00 14338,01
09719/83 Cre RSC 105,00 14884 ,7¢
09/21/83% naCKE HsF L 128%,75 212,94
09722783 Cr nsC 105,00 471,93
o 09/723/83 tn kst 105,00 14678 40
09/726/863 e ¢sC 105,00 15613,68
09/726/53 cn nel 105,00 14125,60
09/29/63 Cwn U'SE 105,00 7645 .52
09/30/83 Cw £sC 105,00 516,70

‘ﬂ".ti'i"iit’.t!tl'!i!ﬁi.tﬁltﬂﬁ.ii..

MONJHLY TOTALS 3136,75 307955,95

USE - Ui,S, ECCLNGY
_BSC = BARNWELL SGUTh CAMNLTNA
CN = CHEM NUCLEAx LOL



Table 2.0-1 (continued)

SOLID RADIOACTIVE WASTE SLMrARY
UNITS 172

CLALD=CTTTES STATUA

10/19R3
DATE CO TRANS RUFIAL VOLUIME MILLICURIES
SITE

10703783 Ch 1ISF 105,00 16521 ,45
10/05/83 Civ Y o 105,00 23543 64
10/06/83 HACKE hWSE 1789 .75 356,11
10207783 Cw AsC 105,00 29934 ,80
10/07/83 Cn "1SE 105,00 1619,06
10711783 N KSC 85,00 32100,59
10/711/85% Chn H3F KS,00 {S3800,00
10712763 Cr rsC 105,00 576G.5¢
10713/83 HACKE USE 1105,.50 50,.73%
10/13/83 Ccr escC 65,00 312100,59
10714783 Cw BsC 105,00 2240%,29
10/714/+3% Cw Lok 105,00 5935,.63

. 10717783 Cw 154 4 105,.0v 22089,93
10/718/83 Cwn LsC 65,00 321060,59

RN § Y CH Sk 1uS, 00 nudl1,79
10720743 (] #5C 1S5, 00 21050,61

, 10/721/83 € Rrs5C 105,00 21R23.70
cu - S0 ERYIES Ch BSC 105,00 21823 .79
1u/24/863 Cwn 5l 105,00 19907,00
10/724/43 Ci. #8C 105,00 20847 ,69
__10/2%5/83 Crs ral 88,00 32100,59
10/26/83 CN BSC 105,00 22533,60
10726/83 Cn USE 105,00 2R0v,92

—— 3R 05 HACKE UoF 1289,75 239,48
10728783 Cw kSC 165,00 22569,10

: 10/28/83 Cw 8scC 105,00 £76,.60
— 10431403 Cwn USE 105,00 1776,.50
10731783 CN USE 105,00 621,51

X R X A R K R & R R R A R RA R R AR e " B F % % 2 % % % %99 %R
MONMTHLY TOTALS 210,00 S61E6l .25

USE g U.s. ECULORY
BSC = HARNWELL SOUTH CAROLTNA
CN = CHENM NUCLEAK €O,
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Table 2.0-1 (continued)

SOLIN RADIOACTIVE WASTE SUMMARY
URjTEs 1/2

NUAL=CTITES STATTON

11719283
DuTE CO TRaAMNS RUP] AL VOLIIME MILLICUKIES
SITE

11/01/R3 co nec RS, 00 32100,50
11/7v2/83<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>