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EXECUTIVE SUMMARY

The Semiannual Radicactive Effluent Release Report is a detailed
description of all radicactive releases (both gaseous and liquid)
from the Clinton Power Station (CPS) and the resulting radiation
doses for the period from July 1 through December 31, 1990, This
report includes a detailed meteorclogical section which provides
the weather history of the area during this period. This
information is used to calculate the dose to the public,

The report also includes a summary of the amounts of radioactive
material contained in solid waste that is packaged and shipped
for offsite disposal at federally-approved burial facilities. 1In
addition, this report notif.ies the U.8. Nuclear Regulatory
Commission (NRC) staff of changes to CPS’'’s Offsite Dose
Calculation Manual (ODCM) ard &nlid Waste Process Control Program
(PCP), and exceptions to the CPS effluent monitoring program
wh:ch must be reported per ODCM Operation Requirements 2.7.1.b

and 3.9.2.a.

The NRC requires that nuclear power stations be designed,
constructed, and operated in such a way that the amount of
radicactive material in effluent releases to unrestricted areas
is kept As Low As Reasonably jAchievable (ALARA)., To assure these
criteria are met, the NRC has established limits governing the
release of radioactivity in effluents,

CPS was operated in compliance with established limits during
this report period. The maximum radiation dose delivered to the
inhabitants of the area surrounding CPS, due to radiocactivity
released from the station, was very small. The radiation dose to
people in the vicinity of CPS was calculated for a continuous
gaseous release by using the concentration of radioactive
material and the weather conditions at the time of the release.
Radiation dose to the public was ailso calculated for liquid batch
releases using the concentration of radioactive material and the
nonradicactive dilution flow at the time of the release. These
doses were only a small fraction of the limit for the most
exposed member of the public,
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INTRORUCTION

Clinton Power Station is located in Harp Township, DeWitt County
approximately six miles east of the city of Clinton in east~
central Illinois. Clinton Power Station is a %85 megawatt gross
electrical power output boiling water reactor. The reactor and
qcnoratinz units were supplied by General Electric, Sargent and
Lundy Engineers served as architect-engineer, and Baldwin
Associates was the constructor,

Construction of CPS began in the mid 1970's. Fuel load began in
September of 1986 with initial criticality achieved on February
27, 1987, Commercial operation commenced in April 1987 and the
reacter reached 100% power for the first time on September 15,
1987,

Alrborne effluents are released from CPS via two gaseous effluent
release ints to the environment: the Common Station Heating,
Ventilating, and Alr Conditioning (HVAC) Stack and the Standby
Gas Treatment System (SGTS) Vent (see Figure 1). Each release
point is continuously monitored and a program of periodic
sampling and analysis is conducted as specified in the ODCM.
Liguid effluents from CPS are released in batch mode and are
sampled and analyzed prior to release. Liguid effluents,
variable from 10-60 gallons per minute (GPM) or 50-300 GPM,
combine with Plant Service Water flow (minimum of approximately
5000 GPM) and Plant Circulating Water flow (0~567,000 GPM) in the
Sealwell prior to entering the 3.4 mile discharge flume to Lake
Clinton (see Figure 2).



'CPS AIRBORNE EFFLUENT RELEASE POINTS

Figure 1
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CPS WATERBORNE EFFLUENTS RELEASE PATHWAY

Figure 2
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Regqulatory Limits

The NRC requires nuclear pcwer plants to be designed, constructed
and operated in such a way that the radiosr tivity in effluent
releases to unrestricted aress is kept ALAVA, To assure these
eriteria are met, each ..cense authorizin: nuclear reactor
operation includes Radiological Effluent lechnical Specifications
(RETS) governi the release of radicactive effluents (Code of
Federal Regulations, Title 10, Part 50, Appendix 1). The RETS
designate the limits for release of effluents, as well as the
limits for doses to the general public from the release of
radicactive liquids and gases. Keeping releases within these
operating limits demonstrates that the ALARA principle is being
net.

The dose to a mendber of the general public from radicactive
material in liquid effluents released to unrestricted areas is
limited to:

- less than or equal to 3 mrem per year to the total
body .
-and-
- Less than or equal to 1C mrem per year to any organ.

The dose to air due to release of noble gases in gaseous
effluents is limited to:

- Less than or equal to 10 mrad per year for gamma
radiation,
~and~-
- Less than or equal to 20 mrad per year for beta
radiation.

The dose to a member of the general public from iodine-131,
tritium and all particulate radionuclides with a half-life
greater than eight days in gaseous effluents is limited to:

- Less than or equal to 15 mrem per year to any organ.

These ALARA limits are a fraction of the dose limits established
by the Environmental Protection Agency (EPA). 1In its
Environmental Dose Standard of 40CFR190, the EPA established dose
limits for members of the public in the vicinity of a nuclear
power plant. These dose limits are:



- Less than or egqual to 25 mrem per year to the total

body.
- Less than or eqgual to 75 mrem per year to the thyroid.
-and~-
- Less than or equal to 25 mrem per year to any other
organ.

See Section 3 for more information on regulatory limits.

Erecessing and Monitoring

Effluents are strictly controlled at CPS to ensure radicactivity
released to the environment is minimal and does not exceed
release limite. Effluent controls include the operation of
radiation monitoring systems in the plant and offsite
environmental sampling and analysis programs. In-plant radiation
monitoring systems are used to provide a continuous indication of
radicactivity and are alsoc used to collect particulate and
radiciodine samples. These samples are analyzed in a laboratory
to identify the specifi. concentration of radionuclides being
released. Sampling und analysis provide a more sensitive and
precise method of determining effluent composition to complement
the informat.on provided by real-time wonitoring instruments.

Beyond the plant itself, » radiological environmental monitoring
program is maintained in accordance with Federal Regulations.

The basic purpose of the program is to assess the radiological
impact on the environment due to the operation of the Clinton
Power Station. Implicit in this purpcse is the regulatory
requicrement to trend and assests radiation exposure rates and
radicactivity concentrations that may contribute to human
radiation exposure. The program consists of two phases,
preoperational and operational. During the preoperational phase
of the program, the baseline for the local radiation environment
was established. The operational phase of the program includes
the objective of making confirmatory measurements to verify that
the in+~plant controls for the release of radiocactive material are
functioning as designed. Assessment of the operational impact of
CPS on the environment is based on data collected since the
reactor started.

10



Exposure Pathways

Radiclogical exposure pathways are the means by which people may
become exposed to radicactivity released from nuclear facilities.
The ma2jor pathways of concern are those which could cause the
highest calculated radiation dose. These pathways are determined
from the type and amount of radicactivity released, the
environmental transport mechanism and use of the environment.

The environmental transport mechaniem includes the meteorclogical
characteristics of the area which will be defined by wind speed
and wind direction at the time of the release. This information
is used to evaluate how the radionuclides will be distributed in
the area. The mest important factor in evaluating the exposure
pathway is the use of the environment by the people living around
CPS. Factore such as location of homes in the area, use of
cattle for milk and meat, and the growing of gardens for
vegetable consumption are very important considerations in
evaluating exposure pathways. Figure 3 illustrates the various
effluent exposure pathways considered.

The radioactive Iasoono effluent exposure pathways include direct
radiation, deposition on plants and soil, and inhalation by
animals and humans. The radiocactive liquid effluent exposure
pathways include drinking water, fish consumption and direct
exposure from the lake.

Rose Assessment

Whole body radiation involves the exposure of all organs in the
human body to ionizing radiation. Most background radiation
exposures consist of whole body exposure although sgpecific organs
can receive radiation exposure from distinct radionuclides.

These rad‘o>nuclides enter the body through inhalation and
ingestion and seek different organs depending on the nuclide.

For example, radicactive iodine selectively concentratez in the
thyroid, radiocactive cesium collects in muscle and liver tissue,
and radiocactive strontium in mineralized bone.

The total dose to organs from a given radionuclide also depends
on the amount of activity in the organ and tnhe amount of time
that the raidionuclide remains in the body. Some radionuclides
remain for very short periods of time due to their rapid
radicactive decay and/or elimination rate from the body, while
others may remain longer,

The radiation dose to people in the area surrounding CPS is
calculated for each release using the concentrations ot
radicactive material and the weather conditions present at the
time of the release. The dose is calculated in all sixteen
geographical sectors surrounding CPS and takes into account the
location of the nearest residents, vegetable gardens producing

11



broad leaf vegetables, dairy and meat animals in all sectors.
The calculated dose also uses the concept of a "maximum exposed
individual" and "standard man", and the maximum use factors for
the environment, such as how much milk an average person drinks
and how much air a person breathes in a year.

See Tablas 14-21 of Section 6 for more detailed information on
dose to the public.

12
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Greeou _Effluents

Gaseous effluent radicoactivity released from CPS is classified
into two categories, 1) noble gas, and 2) iodine-131, lodine-131,
tritium and all radionuclides in particulate form with half-lives
greater than eight days. Noble gases, such as xenon and krypton,
are biologically and chemically nonreactive: these radionuclides
cause external radiation exposure. lodine~131, iodine~133,
tritium and radionuclides in particulate form with half-lives
grcltor than eight days are the major contributors to internal
ose.

See Tables 1, 2, 3 and 9 of Section 4 for more detailed
information on gaseous effluents.

Liquid Effluents

Radicactivity in liquid effluents consists of radicactive fission
and activation products, tritium and entrained noble gases.

See Tablea 4, 5, 6 and 9 of Section 4 for more detailed
information on ligquid effluents,

S0lid wWeste Shipments

In order to reduce the radiation exposure to personnel and
maintain the ALARA concept, the NRC and the Department of
Transportation (DOT) have established limits on the types of
radioactive waste and the amount of radioactivity that may be
packaged and shipped offsite for burial or disposal. To ensure
that CPS is complying with these regulations, the types of waste
and the radiocactivity present are reported to the NRC,

See Table 7 of Section 4 for more detailed information on solid
waste shipments.

14
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gaseous effluents ruleased to areag at and beyond
the site boundary shall be limited *o the
following:

a. Less than or egual to 7.5 mrem to any organ,
during any calendar guarter.

b. Less than or egqual to 15 mrem to any organ,
during any calendar year,.

B. Liguid Effluents

1.

The concert.ation of radioactive material released
in liquid effluents to unrestricted areas shall be
limited to the concentrations specified in Title
10 of the Code of Federal Regulations, Part 20,
Appendix B, Table 11, Column 2, for radionuclides
other than dissolved or entrained noble gases. For
dissolved or entrained noble gases, the
concentration shall Le limited to 2.0E-04
microcuries per milliliter total activity.

The dose or dose commitment to a member of the
public from radicactive materials in liguid
effluents rele.sed to unrestricted areas shall be
limited to:

a. Less than or equal to 1.5 mrem to the total
body and less than or egual to 5 mrem to any
organ during any calendar quarter.

b. Less tnan or equal to 3 mrem to the total
body and less than or equal to 10 mrem to any
organ during any calendar year,.

I1. MAXIMUM PERMISSIBLE CONCENTRATION

A, Gaseous

1.

The maximum permissible concentrations (MPC) for
gaseous effluents are specified in Title 10 of the
Code of Federal Regulations, Part 20, Appendix B,
Table TI, Column 1. However, the MPCs of 10CFR20
are not utilized directly for limiting gaseous
effluents. The CPS ODCM establishes requirements
to limit the release rate of effluents such that
discharges of gaseous radioactive macerial will

16



I11.

not result in dose rates, to a MEMBER OF THE
PUBLIC in an UNRESTRICTER AREA , higher than those
which would occur if average annual concentrations
exceeded MPC limits., The maximum permissible dose
rates for gaseous releases are:

a. ODCM Operation Requirement 3.4.l1.a (Dose rate
at and beyond the site boundary from gaseous
effluents in the form of noble gases).

- Less than or egual to 500 mrem/year
to the total body.

. Less than or egqual to 3000
mrem/year to the skin,

b. ODCM Operation Reqguirement 3 4.1.b (Dose rate
at and beyond the site boundary from ?lloous
effluents in the form of iodine-131, ledi no~
123, tritium and all radionuclides in
particulate form with half-lives greater than
eight deys).

- Less than or equal to 1500 mrem/year to
any organ.

B. Liquids

1. The maximum permissible concerntrations (MPC) for
liguids are those listed in 10CFR20, Appendix B,
Table 11, Column 2, with the most restrictive MPC
(whether soluble or insoluble) being used in all
cases. For dissolved and entrained noble gases
the MPC of 2.0E~04 microcuries per miililiter is
applied., This MPC is based on the Xe-=135 MPC in
air (submersion dose) converted to an equivalent
concentration in water as discussed in the
International Commission on Radiological
Protection (ICRP), Publication 2.

AVERAGE ENERGY

The CPS ODCM limits the dose equivalent rates due to the
release of fission and activation gases to less than or
equal to 500 mrem per year to the total body and less than
or equal to 3000 mrem per year to_the skin, Therefore, the
average beta and gamma energies (E) for gaseous e.fluents

17



Iv.

as described in Regulatory Guide i.21, "Measuring,
Evaluating, and Reporting Radicactivity in Solid Wastes and
Relesses of Radicactive Materials in Liquid and Gaseous
Effluents from Light-Water-Cooled Nuclear Power Plants", is
not a,plicable.

MEASUREMENT AND APPROXIMATIONS OF TOTAL RADIOACTIVITY
A. Fission and Activation Gases

1. Gas samples are collected monthly and are counted
on a high purity germanium detector (HPGe) for
principal gamma emitters. The HVAC and SGTS
release points are continuously monitored, and the
average release flow rates for each release point
are used to calculate the total activity released
in a given time period.

2. Tritium is collected by passing a known volume of
the sample stream through a gas washer containing
a known quantity of demineralized water. The
collected samples are distilled and analyzed by
ligquid scintillation. The tritium released was
calculated for each release point from the
measured tritium concentration, the voluwe of the
sample, the tritium collection efficiency, and the
stack exhaust flow rates.

B. Iodines

Iodine is continuously collected on a charcoal
cartridge filter via an isokinetic sampling assembly on
each release point, Filters are normally exchanged
once per week and analyzed on arn HPGe system. The
daily average flow rates for each releise point are
averaged for the duration of the sampling period and
these results, along with isotopic concentrations, are
used to determine tot (1 activity released during the
time period in question,

e. Particulates

Particulates are continucusly collected on a f.lter

paper via an isokinetic sampling assembly on eauh

release point, Filters are normally exchanged once per

week and analyzed on an HPGe system. Flow rates and

}:;:1 activity are determined in the same manner as for
nes.
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VI.

11,

B. Gaseous
ard otr 90 4th QOtr 90
1. Number of

batch releases: 0 0
2. Total time

period for

batch re‘eases: N/A N/A
3, Maximim time

period fo1

batch release: N/A N/A
4. Avaraae time

period tor

batch release: N/A N/A
5. Minimum time

veriod for

Latch release: N/A N/A

DESCRIPTI i OF ERROR ESTIMATES
A. Gasoous ar? Livwid Effluents

Estimates of measurement and analyt.cal error for
gaseous and liquid effluents are calculated as follows:

Ep = [(E})2 + (E9)2 + ...(Ep?)"

where, Ep = total percent error
E1....Ep = percent error due to culibration
standards, laboratory analysis,
instruments, sample flow, etc.

CHANGE IN EXCESS WATER TANK VOLUME

On January 28, 1991 the CPS Nuclear Station Engineering
Department (NSED) revised the volume walculations for the
Excess Water Tanks, OWEO1TA and OWEQL1TE, based on CPS
operating exp rience. These tanks are utilized when CPS
discharges liquid effluents to Clinton Lake. The corrected
100% volumes for each tank are 26,103 gallons. The volume
utilized in calculations reported in this document was
25,670 gallons. This change in tank volume reprerents an
approximate 1.6% differential in values (i.e. total liquid
volume and curies discharged and the dose to the maximum
receptor) reported. Since the error associated with the
calibration of tank level instrumentatjion is estimated to be
about 5.5%, it is believed that ithe volume calculated
differential of 1.6% is well within the bounds of error for
<he instrument. Therefore, the impact of this circumstance
is thought to be insignificant and does not warrant any
changes to reported values.
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TABLE 1

AIRBORNE EFFLUENTS - BUMMATION OF ALL FYVLEASES
Data Period: July 1, 1990 = December .., 1990
Est

Continuous Mode Totall

Nuclide Category Unit 3rd Quarter 4th Quarter Error, %
A, Fission & Activation
Gases
1. Total Release® e 0.00E+00 | 0.00E+00 28
2. Average Release
Rate for Period uCi/sed 0.00E+00 0.00E+0QO
3. Percent of
Applicable Limit ] 0.00E+00 0.00E+00
B, lIodine~131
1. Total Release (o5 & 4.13E~05 1,18E~05 33
2. Average Release
Rate for Period uCi/sed 85.24E-06 1.50E~06
3. Percent of
Applicable Limit % 7.40E~02 2.12E-02
C., Particulates
1. Particulates Released 27
with Half-lives >8
Days ci 4.50E~03 9.16E-04*
2. Average Release
Rate for Period uCi/seq 5.71E-04 1.16E=04% |
3. Percent of
Applicable Limit 3 1.13E-03 1.63E~03+
4. Gross Alpha
Activity Released ci 3.68E~06 1.51E~06
D. Tritium
1. Total Release Ci 4.12E-01 4.05E~01 105
2. Average Release
Rate for Period uCi/seq 6.22E-02 5.14E~02
3. Percent of
Applicable Limit % 2.60E-05 2.56E~-05
1 It should be noted that the lower the actual sample activity
is with respect to background activity, the greater the
counting error. Large errors are reported for the various
components of CPS gaseous effluents because of consistently
low sample activity.
P Notation: An entry of 0.00E+00 does not represent the

absence of a radionuclide but indicates that the
concentration of the nuclide was below the Lewer Limit of
vevwwwsOn (LLD) value listed in Table 3.

Reported values include Sr-89 values based on third quarter

1990 samples analyses and fourth quarter 1990 ventilation
exhaust rates.
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TABLE 2

AIRBORNE EFFLUENTS (Curies)’
July 1, 1990 = December 31, 1990

Data Period:

Continuous Mode

Nucl ide Third Quarter Fourth Quarter
A. Gases

Kr-8%

Kr-85m

Kr 87

Kr-88

Xe=133

Ye~-135

Xe=135nm

Xe~138

Others:

Ar-41

Total 0.00E+00 0.00E+00
B. lodines

I-131 4. "E-05 1.18E-05

I=-132 0, -OE+00 0.00E+4+00

I-133 4.80E~05 4.88E~06

I-134 0.00E+00 0.00E~20

I-135% 0.00E+00 0.00E+0C

Total 8.93E~05 1.66E~05
C. Particulates

w/Half-lives

>8 Days

Sr~89 2.12E~-05 1.93E-05»

Sr-90 D,.00E+00C 0,.00E+00*

Cs-134 0.00E+00 Q.00E+00

Cs~137 0.00E+00 0.00E+00

Ba~140 0.00E+00 0.00E+00

Notation: An entry of 0.00E+00 dres not represent ‘he
absence of a radionuclide but inlicates that the
concentracion of the nuclide was below the LLD value listed
in Table 3.

Reported values are estimated based on third quarter 1990

composite analyses and fourth quarter 1990 ventilation
exhaust rates.
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TABLE 2 (Cont’d)

AIRBORNE ETFLUENTS (Curies)3
Data Period: July 1, 1990 - December 3i, 19%

Continuous Mode

Nuclide Third Quarter Fourth Quarter
Others:

Cr-51 4.46E-03 8.54E-04
Mn-54 C.00E+00 6.13E~06
Co=-58 2.04E~06 2.18E~06
Fe-59 0.00E+00 0.00E+00
Co~60 2.34E-05 3.44E~05
Zn-65% 0.00E+0Q0 0.00E+0Q0
Ag=110m 0.00E+00 0.00E+00
Ce-141 0.00E+00 0.00E+00
Ce~144 0.00E+00 0.00E+00
Total 4.50E-03 9.16E~-04

Notation: An entry of 0.00E+00 does not represent the
absence of a radionuclide but indicates that the
concentration of the nuclide was below the LLD value listed
in Table 3.
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TABLE 3
RADIOACTIVE GASEOUS WASTE LLD VALUES
LOWER LIMIT OF

TYPE OF DETECTION (LLD)®
JACTIVITY ANALYSIS (uei/ml) .
Principal Gamma EmittersP:© 1x10™4
H=3C 1x10™®
1-1319 1x10712
1-1329 1x10~10
Principal Gamma EmittersP:® 1x10711

(I-131, others)

Gross Alphaf 1x10~11

Sr-89, Sr-909 1x10"31

Table 3 Notations

AThe LLD is defined, for purposes of these specifications, as the
smallest concentration of radicactive material in a sample that
will yield a net count, above system background, that will be
detected with 95% probability with only 5% probability of
t:lluly concluding that a blank observation represents a "real"
signal.

For a particular measurement system, which may include
radiochemical separation:

4.66 sp
LLD =

ExVx2.22 x 10% x ¥ x exp (728&)

2%



Table 3 Notationg (Cont’d)
Where:

LLD is the "a priori" lower limit of detection as defined
above, as microcuries per unit mass or volume,

8p is the standard deviation of the background counting rate
or of the counting rate of a blank sample as appropriate, as
counts per minute,

E is the counting efficiency, as counts per disintegration,
V is the sample size in units of mass or volume,

2.22 x 10% ig the number of disintegrations per minute per
microcurie,

Y is the fractional radiochemical yield, when applicable,

A is the radiocactiye decay constant for the particular
radionuclide (sec™*) and

At for plant effluents is the elapsed time between the
midpoint of sample collection and the time of counting
(sec) .

It shculd be recognized that the LLD is defined as an a priori
(before the fact) lirmit representing the capability of a
measurement system and not as an g _posteriorl (after the fact)
linit for 2 particular measurement.

Prhe principal gamma emitters for which the LLD specification
applies include the following radionuclides: Kr-87, Kr-88, Xe-
133, Xe=133m, Xe~135, and Xe-138 in noble gas releases and Mn-
54, Fe-59, Co-58, Co~60, Zn-65, Mo=-99, I-131, Cs-134, Cs~137,
Ce-141 and Ce-144 in iodine and particulate releases. This list
does not mean that only these nuclides are to be considered.
Other gamma peaks that are identifiable, together with those of
the above nuclides, shall also be analyzed and reported in the
Semiannual Radicactive Effluent Release Report.

“Monthly grab sample and analysis

dContinuou': charcoal sample analyzed weekly
€continuous particulate sample analyzed weekly
chmposite part.culate sample analvzed monthly

gComposite particulate sample analyzed quarterly

26



TAELE 4

WATERBORNE EFFLUENTS ~ SUMMATION OF ALL RELEASES

Data Period: July 1, 1990 = December 131, 1590
BATCH MODE Est.Total
Nuclide Category Unit 3rd Quarterl 4th Quarter | Error, %
A. Fission & Actlvatioq
Products
1. Total Release Cci 2.08E~02 8.24E«04* 14
2. Average Diluted
Concentration uCi/mll 8.70E-08 J.94E~0B*
3. Percent of
Applicable Limnit % 1.66E+00 6.59E-02%
B. Tritium
1. Total Releuse ci 2.35E-00 1.77E~-01 5
2. Average Diluted
Concentraticn uci/mll 9.83E-06 8.46E~06
3. Parcent of
Applicable Limit 3 3.28E-)1 2.82E-01
C. Dissolved and
Entrained Gao’s
1. Total Release ci 0.00E+00 0.00E+00 11+
2. Average Diluted
Concentration uCi/ml| 0.00E+00 0.00E+00
3. Percent of
Applicable Limit . 0.00E+00 0.00E+00
0. Gross Alpha
Radiocactivity
Released Ci 0.00E+00 0.00E+00 56
E. Volume of Waste gal. 7.36E+05 9.18E+04 5.8
Released liters| 2.7BE+06 3.48E+05
F. Volume of Dilution | gal. 6.30E+07 5.52E+06 3
Water Used 1it°r1, 2.39E+08 2.09E+07
* Reported values include Fe-55 values based on third quarter
1990 sample analyses and fourth quarter discharge volumes.
Notation: An entry of 0.00E+00 does not represent the

absence of a radionuclide but indicates that the
concentration of the nuclide was below the LLD value listed

in Table 6.

This error is associated with the gamma spectroscopy systen,
even though noble gas activity is <LLD.
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TABLE §

WATERBORNE EFFLUENTS (Curies)®
Data Period: July 1, 1990 - December 31, 1990

Batch Mode

Nuclide Third Quarter Fourth Quarter
A. Tritium 2.35E+00 1,77E=01
B. Fission & Acti-

vation Products

Cr=51 2.41E-03 8,8BCE~05

Mn~54 4.35E-03 1.85E-04

Co-58 3.01E~-04 7.21E~06

Co~60 1.37E-02 5.44E~04

Fe=55 0.0CE+00 0.00E+0Q0*

Fe-59 0.00E+00 0.00E+00

Zn=65 0.00E+00 0.00E+00

Sr-89 0.00E+00 0.00E+0Q0»

Sr-90 0.00E+00 0.00E+00*

Mo=99 0.00E+00 0.00E+00

Sb-124 0.00E+00 0.00E+00

I-131 0.00E+00 0.00E+00

I-133 0.00E+00 0.00E+00

I-135 0.00E+00 0.00E+00

Cs~134 0.00E+00 0.00E+00

Cs~137 0.00E+00 0.00E+00

Ba-140 0.00E+0Q0 0.00E+00

La=140 0.00E+00 0.00E+00

Ce~141 0.00E+00 0.00E+00

Ag=110m 1.34E-04 0.00E+00

Total 2.08E~-02 8.24E-04
C. Dissolved and

Entrained Gases

Kr-85

Kr=85m

Kr-87

Kr-88

Xe~133

Xe=133m

Xe~-135

Xe~135m

Xe-138

Total 0.00E+00 0.00E+00

Notation: An entry of 0.00E+00 does not represent the
absence of a radionuclide but i1ndicates that the
concentration of the nuclide was below the LLD value listed
in Table 6.

Reportad value is estimated based on third gquarter 1990
sample analyses and fourth guarter 1990 discharge volumes.
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TARLE 6
RADIOACTIVE LIQUID WASTE LLD VALUES
LOWER LIMIT OF

TYPE OF DETECTION (LLD)?2
JACTIVITY ANALXSIS o (uCi/ml)
Principal Camma EmittersP 5%10~7
1-131 1x1078
Dissolved and Entrained Gases 1x10'5

(Gamma Emitters)

H-3 1x10”%
Gross Alpha 1x10~7
Sr-89, Sr-90 5x10™8
Fe-£5 1x10~6
Table 6 Notations

The LLD is defined, for purposes of these reguirements, as the
smallest concentration of radioactive material in a sample that
will yield a net count, above system background, that will be
detected with 95% probability with only 5% prokability of
f?lsnly concluding that a blank observation represents a "real"
signal.

For a particular measurement system, which may include
radiochemical separation:

4.66 sp
LLD =

ExVx 2.22 x 102 x ¥ x exp (=aat)
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Table ¢ Notations (Cont’d)
Where:

LLD is the "a priori" lower limit of detection as Adefined
above, as microcuries per unit mass or volume,

8p is the standard deviation of the background counting rate
or of the courting rate of a blank sample as appropriate, as
counts per minute,

E is the counting efficiency, as counts per disintegration,
V is the sample size i/ units of mass or volume,

2.22 x 10° is the number of disintegrations per minute per
microcurie,

Y is the fractional radiochemical yield, when applicable,

A is the radiocactiye decry constant for the particular
radionuclide (sec™*) and

At for plant effluents 1s the elapsed time between the
widpoint of sample collection and the time of counting
(sec).

Typical values of E, V, Y, and at should be used in the
calculation.

<t chould be recognized that the LLD is defined as an a_priori
(before the fact) limit representing the capability of a
measurerent system and not as an a posterjori (after the fact)
limit for a particular measurement.

o

The principal gamma emitters for which the LLD requirement
applies include the following radionuclides: Mn-54, Fe-59,
Co=-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, and Ce=1l41l. Ce-144
shall also be measured, but with an LLD of & x 10", This list
does not mean that only there nuclides are to be detected and
reported. Other gamma peaks that are measurable, together with
those of the above nuclides, shall also be analyzed and reported
in the Semiannual Radioactive Effluent Release Report.
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BOLID WASTE AND IRRADIATED FUEL SHIPMENTS

During this reporting period there were twenty-three (23)
radicactive waste shipments and no irradiated fuel shipments from
CPS as reported in Table 7. All waste shipped in this reporting
period was classified as Class A. In addition, the CPS OCDM
requires reporting of the following information for solid waste
shipped offsite during the report period:

1. Total curie guantity: 425.6 curies as determined by dose~
to-curie and sample concentration methodology estimates.

- 18 Prinnipal radionuclides: See Table 7, A.2 for listing of
measured radionuclides.

e Source of waste and processing employed: Resins, filter
sludges and evaporator bottoms dewatered or sclidifled in
cement. Compacted and non-compacted dry active waste.

4. Type of container: LSA, Type ?, and Strong Tight Container.

5. Solidification agent or absorbent: Cement, Bitumen (ATI),

Aquaset I and II, and Petroset I and II (no absorbents
used) .
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TABLE 7

OLID WASTE AND IRRADIATED FUEI

D WA

irradiat

Dry comg
waste, cont:
equipment,




TABLE 7 (Cont’d)
BOLID WASTE AND IRRADIATED FUEL EHIPMENTS
July 1, 1990 « December 31, 1990
3. SOLID WASTE DISPOSITION
NUMBER OF SHIPMENTS MODE OF TRANSPORTATION DESTINATION

18 Truck Richland, WA
5 Truck Barnwell, SC

IRRADIATED FUEL SHIPMENTS (Disposition)
NUMBER OF SHIPMENTS MODE OF TRANSPORTATION DESTINATICN

NONE N/A N/A
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TABLE 8§

CORRECTIONS TO DATA REPORTED 1IN
PREVIOUS SEMIANNUAL REPORTS

CORRECTION TO PERCENT OF APPLICABLE LIMIT

-

A, Parame
applica

A
Table 4, Item B.3.

CORRECTION OF OMITTED TRITIUM ACTIVITY

Parumeter
waterborn:

1.,

DELETION CF 16.

A, Parameter of Concern: First guarter 199 Kr=§ 1!
alrborne effluents, Table 1 Section A, Items 1 and &

ported Value: 2.74E+01 Curies
prrected V

vaide:

—
0O
2 ®

Value:
Value:

Parameter of Concern: First guarter 199 Kr=-85 ir

e
ailrborne effluents. Table 2, Section A Kr-85 value and
total gases.

Paramet
recept
expos




s Table 1%

Reported Value: total body I o
skir .42k o
corrected Value total body = 63F « ren
skin = 1.,97E-«05 mrem
- Table 16 and Table 17: No chang

4. Table 18

#

Reported Value: total body
skin = 1,37
orrected Value: total body
gkin = 6,7¢€

. 55E~07 mrem
-04 mrem
2.97E-06 mrem

5

¢ mren

0
™ e m

Table 19

Reported Value: total body = §5,.74E-06 mren
skin = 5.59E+05 mrem
Corrected Value: total beody 5.60E~06 mren

skin = 3.97E~05 mren
6. Table 20

Reported Value: tfotal body = 4,78E-05 mrem

skin = 2,13E~04 mrem
Corrected Value: total body = 4.76E~05 mrem

SKin = 1.85F~04 mrem




TABLE ¢

EFFLUENT DATA NOT AVAILABLE FOR
PREVIOUS BEMIANNUAL REPORT
Data Period: April 1, 19%0 - June 30, 1990

Nuclide Category Unit Second Quarter 1990
A. Airborne Effluents
l. Sr-89% Ci 2.01E~-05
2. Sr=9%0 Ci 0.00E+00
B. Waterborne Effluents
1. Fe~55 ci 4,.82E~-04
6 Notation: An entry of 0.00E+00 does not represent the

absence of a radionuclide but indicates that the
concentration was below the LLD value listed in Table 3.
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METEOROLOGICAL DATA AND DISPERSION ESTIMATES

The meteorological monitoring program began at the Clinton Power
Station site on April 13, 1972. The meteorological system
consists of a tower 199 feet high with two levels of
instrumentation, at the 1C0~meter and 60-meter levels. Wind
directions and speeds at the l10-meter and 60-meter levels are
measured by a combined cup and vane sensor. The temperature at
these levels is sensed by an aspirated dual temperature sensor.
One-half of the dual sensor at each elevation is used for ambient
temperature while the other half is used to provide a
diiferential temperature between the 10~ a4 60-meter levels.
Dew-point is measured at the 10-meter level with an aspirated
dew~point sensor. Precipitation is measured at ground level by a
tipping bucket rain gauge.

Meteorological monitoring instruments have been placed on the
Ciinten Power Station microwave tower at the 10-meter level to
act as a backup to the existing meteorological tower.

Clinton Power Station meteorcvlogical data is transmitted to the
Main Control Room via a dedicated telephone line. There the
signals are received and converted to a 4 to 20 milliamp signal
and fed individually to a microprocesror and chart recorders.

The microprocessor i3 parc of the Clinton Power Station Radiation
Monitoring System. Meteorological data is available via the
micropre tessors in the Main Control Room, Technical Support
Center and Radiation Protection office.

Dispersion moduling for effluents for normal operation of Clinton
Power Station is a straight-line, sector-averaged Gaussian plume
model designed to estimate average relative concentration at
various receptor points. The model was developed in accordance
with routine release analysis procedures specified in Regulatory
Guide 1.111. V¥or joint freguency input data, periods of calm are
distributed in accordance with a directional distribution. For
hourly input data, periods of calm are assigned the previous
hour’s wird direction. Periods of calm are assigned a wind speed
value of half the specified instrument threshold value. See
Tables 10-13 and Figures £-7 for more detailed information on
meteorology and dispersion data.
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TABLE 10

METEOROLOGICAL DATA AVAILABILITY

Data Period:

January 1,

1990 = December 31, 19980

Percent of Vvalid

Parameter Heours During Period
1. Wind Speed
a. 10-meter Sensor 98%
b. 60~neter Sensor 97%
2. Wind Direction
a. l0-meter Sensor G8%
b. 60-meter Sensor 97%
3. Temperature
a. l0o-meter 98%
b. Temperature Difference (10m-60m) 96%
4. Percent of hours for which valid 96.1%
l0-meter Wind Speed, Wind Direction,
& Delta Temperature were available
8. Percent of hours for which valid 95.1%

60~meter Wind Speed, Wind Direction,
& Delta Temperature were available
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FIGURE §

CP8 WIND ROSE: 10=-METER
Data Period: January 1, 1990 = December 31, 1590
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CPS WIND ROSBE: 60~METER

Data Pericd: January 1, 1990 - December 31,
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CLINTON POWER STATION
DISTRIBUTION OF ATMOSPHERIC STABILITY CLASS

Datc Perind: January — December 199(

{ TREME

448 Hours;




TABLE

11

CLASSIFICATION OF ATMOSPHERIC STABILITY

Stability
Classification

Extremely unstable
Moderately un~table
Slightly unsuable
Neutral

Slightly stable
Moderately stable
Extremely stable
Invalid

Pasquill
Categories

OmmoOow>

Defining
Conditions

-0.900<aT«~0,019
=0.019<AT<~0,017
=0,017«AT<~0.018
«0,015<AT<-0.005
-0.005<aT< 0.015
0.015<aT< 0.040
0.040<ATg 0,900
AT<~0.900 or AT>0.800

AT = temperature difference in Celsius de jrees per meter
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TABLE 12, Page | of 7

JOINT WIND FREQUENCY DISTRIBUTION BY BTABILITY CLASS
Jarnary 1, 1990 - December 31, 1990

Data Period:

STABILLTY CLASS A

WIND SPEED (MOK) AT 10 METER LEVEL
RIRECTION 14 &7 B8-12 13-18 19-24 »24 T10TAL
. 1,406 01 4408 01 8.606 01 4. 908 M 3.00¢ 00 0.00€-01 1.96¢ 02
NNE 1.90e 0 5.008 01 S.706 01 9.00€ 00 2.00€ 00 0,00€-01 1.28E 02
NE 6.00¢ 00 3.406 OV 3,106 01 6.00¢ 00 1.00€ 00 0.00£-01 7.806 0
ENE 6.00€ 0D 1,70 01 1.70¢ 01 1.90¢ 01 0.00€-01 0.00€ -01 5.908 0
3 1,008 3.50e 01 4. L0E O 1.108 0V 1.00¢ 00 1.00€ 00 1,028 02
ESE 1.10F 9 £.40¢ 01 3.60e 01 1.106 01 3.00€ WO 0.00€ -01 1.15€ 02
SE 4.00¢ 00 9.16e 01 4.00e O 1.30¢ 01 2.00¢ 00 0.00¢ -01 1.50F 02
SSE £.00€ GO 9.20€ 01 8.40¢ 01 3.008 OV 2.00e 00 0.00€-0% 2.14€ 02
§ 1.008 OV .40 OV 1.32¢ 02 8.00E 01 1.30e 01 7.00€ 00 3.36¢ 02
S5 1,106 01 5408 0 1.27€ 02 9.90¢ 0V 1.90€ 09 3.00€ 00 3,138 02
W 8.00¢ 00 3.00€ 01 $.10E 01 4,808 01 6,00 00 0.00€-01 1.83¢ 02
oW 4.00€ 00 3.4CE 01 5.208 0V 2.60¢ 01 8.00€ 00 3.00€ 00 1.27¢ 02
v 8.00E 00 3.50¢ 01 6,708 01 3.20e 01 1. 70E 01 2.40€ 01 1.79¢ 02
WNW 9.00€ 00 4.008 OV 4 608 01 3.50¢e 01 2.10 01 9.00€ 00 1.60€ 02
Nw 1,006 01 3.506 01 5.70¢ 01 5,406 01 1.50¢ 01 1,906 01 1.90€ 02
MW 6.00EQ0  3.706C)  S.80E 01  2.706 01 300600 _ 3.00€ 00 1368 02
TOTAL 1.33 "2 T.72¢ 02 1.03¢ 03 5.49€ 02 1,15 02 7.108 01 2.67¢ 03
PERIODS OF CALM (NOURS): 8.B00E 01

1 MP 1 1
DIRECTION 1-3 47 8-12 13-18 19-24 224 T10TAL
N 5.0CE 00 2.708 01 7.408 01 6.30€ 01 2.00€ 00 0.00€-01 1.71E 02
NNE 6.00E 00 1,908 01 & 408 01 1.80€ 01 .90 00 2.00€ 00 1.20€ 02
NE 5.00¢ 00 2.1C€ 01 3.60E O 2.20e 0 7.00€ 00 2.00¢ 00 9.30e 01
ENE 1.006 00 1.50€ 01 2.60E 0 1.90¢ 01 6.00€ 00 2.0 01 8.70€ 01
3 3.00e 00 1.50€ 01 2.6% O « 00€ 0} 3.50¢ 0" 1.30€ Li 1.12¢ 02
ESE 5.00€ 00 2.60E M 3,10 01 2.0 O 6.00€ 00 0.038-01 8,808 01
$€ 8.00¢ 00 6,208 O 5.20€ 01 1.3 01 0.00€-01 0.90¢ 00 1.35€ 02
SSE 1.10F 01 3.80¢ 01 5.90e 01 4. 0€ 01 2106 0V 3.00¢ 00 1.75€ 02
8 5.00¢ 60 5.408 DY 9.00e 0N §..0€ 01 4.508 N 4,206 O 3.22€ 02
SSW 5.00€ 80 3.20€ 01 %.02€ ¢t 9.3 1 5,008 01 4.10€ 0% 3138 2
v 3.00¢ 00 2.00e N 8.7 01 9.40E M 4,50 01 1.80E N 2.67¢ 02
WW 6.,00€ 00 2.80E M 3.90€ 0% 3.208 01 1.20€ 01 2.50E 01 H2E 02
W 4,008 00 2.50€ 01 4.20€ Ot 4.108 O 1.36c 3.408 OV 1.59€ 02
WNW 5.00€ 00 2.00€ 01 4,106 01 3.50¢ 01 1.70€ 01 2.708 01 1.45€ 02
NW 1.10€ 01 2.90¢ 01 3,40 OV 5.60€ 01 2.20E OV 2.70 01 1,728 02
NNW _7.00¢ oC 2.90€ 01 4.70€ 01 3.206 00  1.006 0V  7.006 00 1,S2€ 02
T0TAL ¢.008 01 4.60E 02 8.42€ 02 '.07¢ 02 3.00€ 02 €.54€ 02 2.65¢ 03
PERIODS OF CALM (HOuk“): 7.70E OV
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JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
Data Period: Janvary 1, 1990 - December 31, 1990

SIABLLLIY CLASS §
WIND SPEED (WPH) AT 10 METER LEVEL

13 &7 812 13:18 19:24 24 Q1AL
0. 00€ 01 1.006 00  9.006 00  7.006 00  3.006 00 000601 2.00€
1.006 00  2.006 00  0.00€<01 1.006 00  1.006 00  0,006:01  5,00€
0.006-01  4.006 00  2.00€ 00 1.20€ 01 1.006 00  0.00€-01 1.908
0.006-01  0.006-01  2.006 00  2.00¢ 00  ©0.00€-0!  0.00F-0 4.00€
0..00€ -0 1.006 00 1,006 00  0.006-01  0.006-01  0,00&-01 2,008
0.006-01  5.006 00  3.006 00  0.006-01  0.006-0Y  0.006-01  &.00€
1,006 00 3.006 00 2,006 00  OC.006-01  0.006-0)  0.006-01  6.00€
0.006-0Y  5.006 00  6.006 00  0.006-01 1,006 00  0.00€-01 1.20€
0.006-01  S.006 00  B.006 F9  S5.006 00  0.006-01 .00 00 1.90€
0.006-01  3.006 00  3.006 00  6.006 00  3.002 00  1.006 00  1,60¢
2.006 00  2.006 00 1,006 00  1.006 00  0.006-01  0.00E-01 6. 008
0.006-0Y  0.006-01  3.006 00 1,006 00  2.006 00 0,006 01 6,00
0.006-0'  3.006 00  4.006 00  4.006 00  2.006 00  &.00¢ OO 1,708 01
1.006 00  1.006 00  3.006 00  5.006 00  0.008-01 1.006 00 1.108 O
0.006-01  0.006-9  4.006 00  9.006 00  B.006 00  1.006 00 2,206 O\
0.00€:-0) 3.006 00 5.00€ 00 4,006 00 1.00€ 00 2.006 00 1.506 0\
S.006 00  3.806 01  S5.60E 01  5.706 01 2.2 01 1.006 01 1.88¢ 02

882228888=2¢8°<

g‘!'!‘!'i’l‘i"i’i‘é

PERITDS OF CALM (HOUKS): 1.00¢ O1

HIND SPEED (MPH) AT 60 METER LEVEL
DIRECTION 1:3 47 812 13-18 19-24 224 10TAL
¥ 0.00€-01  0,006-0'  4.006 00  5.006 00  2.006 00  0.00E-0 1,10€ 01
NNE 1.006 00  1.006 00  S5.006 00  2.006 00  2.00£ 00  3.00€ 00 1.,40€ 01
NE 0.00-01  0.006-0'  3.00600  3.00600  5.006 00  5.006 00  1.60€ v,
ENE 0.00€ - 01 1,006 00 ~ 1.006 00  2.006 00 3,006 00  0.006-01  7.006 00
£ 0.30€ -01 1,006 00  0.00€-01 1.006 00  0.00E-0\  0.00€-01 2.00€ 00
€€ 0.00€ 01 1,006 00  6.006 00  3.006 00  0.006-01  0.00E-01 1,008 01
SE 0.00E-0'  2.006 00  2.006 00  1.006 00  0,006-01  0.006-01  5.00€ 00
ssé 0.006-01  0.00€-0 1.006 00  3.006 00 1,006 00  1.00 00  6.00€ 00
s 0.00€-01 1.006 00  ..006 00  6.006 00  3.006 00  7.006 00  2.20¢ O
Ssw 0.00€-01 1.006 00  5.006 00  6.006 00  2.00E 00  9.006 00  2.30€ 01
sw 0.00€ 01 7.006 00 3,00 00 1.006 00  1.006 00  0.00€-01 7,008 00
wsv 0.00€-01 J0€-0Y 4,006 00  0,006-01  1.006 00 3,006 00  8.00€ 00
v 0.00€ -0 |G 00  3.006 00  1.006 00  4.006 00 6,008 00 1,50€ 01
v 0.00€-01 2,000 00  2.006 00  3.006 00  3.006 00  6.006 00  1.60¢ O
W 0.00€-01 1.006 0  2.006 00  6.006 0C  5.006 00  1.006 00  1.50€ O
NN 0.00€ -0 1,006 0 2.006 00 3.006 00 1,006 00 4,006 00 _  1.10€ O
10TAL 1.006 00  1.50€ 01  &.80E 01  &.60€ 01 3.306 01 4.50¢ 01 1.88€ 02

PERICDS OF CALM (NOURS): 8.00€ 00
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JOINT WIND FREQUENCY DISTRIBUTION BY STARILITY CLASSE

Date Perigd: Januury Y, 1990 - Dacember 31, 1990
RIARLLLOY CLASE D
MIND BPLED (MPH) AT 10 MEIER LEVEL
RIRECLAON L W— ) 3 - AR 19:2% 226 IQIAL
] 4,008 00 & 60g 05 LA &0 0 8.00§ 00 1.008 00 2.008 02
NNE ¢.00¢ 00 3808 00 sk M 08 0 §.006 00 0.0u6-01 1. 756 02
Nt 3.00¢ 00 3.5 .00t 00 .20 OV 2.006 00 0. 00% - 01 a0 0
e 5.00¢ 00 1.6 1,108 0V .00 00 OO0k - 0. 008 - 01 408 OV
] 1,008 00 1.5 00 T.00¢ 00 0.008 -0V 0.00§ 01 0.008 -0 .50 0
s $.00¢ (D Lk 0 7.008 00 0.008-00 0.006-01 0.00¢-01 3.50¢ 00
st 0.00¢ 01 2.80¢ 00 2.408 3.00¢ 00 0,00 -0 0. 00801 S.506 0
st 3.008 00 6.0 0 L2068 0 1.700 @ 0. 008 - 01 1.00¢ 0O 1048 OF
13 2.008 00 2.808 01 6.508 01 .50 0 700t W 1.008 0L 1.56¢ 02
3 4,008 00 2.30¢ 0% 7.60¢ 0V 5.00¢ 0V 9 .008 00 2.00¢ 90 1,048 02
B 4. 00F 00 1.908 0V 3.508 00 2.208 00 $.08 00 000801 8.30¢ 01
. 3.008 00 1.608 00 1408 00 2.30¢ 01 1.608 01 1.008 00 7.50¢ 01
v 2.00¢ 00 9.000 00 2.508 0 3008 00 8.00¢ 00 1.508 00 G406 OV
W 3.008 00 1,008 0 3.208 00 .80 0V 1,908 0Y 1.200 00 1.5 02
[y 1.00¢ 00 Pl W 4008 01 3.0 M 1608 S $.00¢ 00 1,19 02
e L0000 26000 TAOEOl . AA0LOL  6CC00 100000 146002
TOTAL 4.0 0 3.9 m 6. 688 02 4.0 02 V.o 0 5.7 00 1,648 03
PERICDS OF CALM (WERS): & '0F O
WIND _SPEED (MPit) AT 60 WEYER LEYEL

QURECTION .. Al LR 1338 &7 [ 224 10WAL..
L} 1.008 00 2.108 01 4608 M B8.80¢ OV 5.0 o 7.00¢ 00 1.04¢ 02
NNE 0.00¢ -01 2108 0 5,608 0V 6.208 0V .90 01 1.608 0V 1.9 02
NE 1.00¢ 0C 1.00€ 01 2.808 0Y «. 508 0 1.00¢ 0V 2.008 00 ¢.608 O
ENE 2.008 00 7.008 00 'LROE 0 7.00¢ 0O 6. 008 00 1.00¢ 00 4.0 01
t 2.00¢ 00 4.00¢ 0O 1,206 OV 1,408 0V 1.00F 00 0.00€¢ - 01 3. 508
ESE 0.00¢-01 1.50e 01 208 00 8,008 90 0,008 -0Y 0.00¢-01 4. 608 0
114 1.00¢ 00 1.506 0 3.0 00 8.00¢ 00 & 008 00 5,00 00 6,108 O
SSE 1.00¢ 00 2.00¢ 00 J.408 0 3,006 0\ 1,108 O 9.00¢ 00 8.70¢ 0V
$ 1.0C3 00 6.008 00 3.90¢ 01 4808 01 “. 8o N 3.9G¢ Ot 1.79¢ 02
§6v 2,008 00 %.00¢ 00 3.006 0 6308 0V .70t &1 2.608 01 1.73%¢ 02
1 1.00¢ 00 9.00¢ 00 1.80¢ 01 2,608 0V 1,208 OV &.00E 00 7,008 0V
Viv 1.006 00 3.00¢ 00 1.208 » 1.908 0V 1.408 0. $.00¢ 00 $.408 OV
v 2.008 00 V.00 00 1.906 0V ¢« TOE 0 1,306 0V 2. 0 v.108 M
W 0.00¢ - 01 $.00¢ 00 2.008 O .30 0 1108 0 2.700 01 9.708 M
Lo 0. 00€ -0V 8.00¢ 00 1.608 0V 4. 408 OV 1.306 01 1.10¢ 01 9.208 OV
LLT. 1.008 00 1.6CE 01 3.508 0% 3,408 O\ 1.70¢ 01 7,008 00 1.08¢ 02
TOTAL 1,606 O 1.52¢ o2 5% 02 5,78 02 2.57 02 \.78E 02 1.6 03

PLT 13 OF CALN (WOURS): &.30€ 01

46



o AR e

TABLE 12, Page 5 ot 7

JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Dote Period:  Jernwary 1, 1990 -« December 31, 1990
EIARLLLIY CLASE
RIND SPEED (M) A1 10 METER LEVEL
[FTTTSNT 5 S— 4 - 1] L8 19:26 224 JOIAL
" 8.008 00 $.90¢ 0V 4508 00 1.00¢ 00 0. 00§ - 01 0.00¢-01 1.13¢ 02
wiE 1.50¢ 01 §.408 0V .50 O 1.00¢8 00 6.00¢- 01 1.00¢ 00 V.408 0V
N 8.008 00 5.408 OV 1.908 0 1.00¢ 00 0. 00¢ - 01 0.008-09 6.208 O
EwE 1,008 0 2.80E 0 3.00¢ 00 i.00€ 00 0,008 -01 0.008 - 01 4.308 01
] 1.608 0V 2.500 01 .28 00 0008 01 0.00¢ - 01 0. 00¢ <01 .50 00
st 1.908 0V 5.608 0V 3.00¢ 00 0.00¢ -01 0. 00% - 01 0.00¢-01 7.80¢ 0%
St 1 e0E M 1.0% 0 1.608 0° 4.00¢ 00 0. 00€ - 01 0. 008 - 01 1.508 a2
S5k 1.106 01 1,288 02 9.40F Y 9,008 00 1.00¢ 00 0. 008 -01 2.43¢ 02
$ 1.608 0% .40 0 2.048 02 o B0x 0V 5.008 00 0.00¢ - 01 3.65¢ 02
sy 1.408 0V .70 00 1.53¢ 02 6.908 01 6.008 00 0.00¢-01 $.108 02
L 1.308 01 3.308 0 .70 0V 1.008 0V 1.00¢ 00 0.00F- 01 1.04F 02
Wiw o 20r 00 .70t 0 S.808 0 3,908 01 $.00¢ 00 0.008-0 1.50¢8 02
v f.008 00 2.608 0V L.008 0 3.30¢ 01 1.00¢ 0O 2.008 00 1,968 02
Ny &.008 00 S.608 0 5.708 0% 1.808 OV 3.00¢ 00 2.008 00 1.02¢ 02
Nv o 0 4608 01 h.40F Y 2.00¢ 00 1.008 00 0.008 <DV 9.708 01
M 1208 (0 01 000801 7.808 01
T AL 1.85¢ 02 L7 02 8.25¢ 02 2.5¢ 02 2.10¢ 01 §.00¢ 00 2.15¢ 03
PERIQDS OF CALM (MOUKS): 2.508 0V
WIND SPEED (MPH) AL 60 METER LEVEL

RIRECTION 13 a4 22 1318 19:08 226, JOTAL
] 4.00¢ 00 1.906 01 .60 0V 3.808 0% «.008 01 0.00¢-01 1.09¢ 02
NNE 1.00 00 1.508 0 31.508 N 2.608 0V 6.00: 0Of 0.00¢-01 8.308 OV
WE 0.00¢ - 01 6.00¢ 00 2.608 01 3.708 01 7.00¢ 01 0, 00¢ - 01 7.608 0V
ENE 1.00¢ 00 &.00¢ 00 2.90¢ 01 1.50¢ 0V n.008 OG \.00¢ 00 5.00¢ 01
£ 3.00¢ 00 7.00¢ 00 8.00F 00 1.80¢6 01 v, 00€ - 0\ 0,00 -01 3.60¢ 01
FSE 6.008 00 1.406 00 2.706 0V 6,008 00 1.00¢6 0Y 0.00¢ - 01 5,408 01
13 5.00¢ 00 3.30¢ 01 $.10¢ 01 9.00¢ 00 3,008 01 0. 00 -01 1,01 02
§S¢ 3.00¢ 00 1.806 0 8.50€ 0% 7.808 0V 2.30¢ 00 #.00¢ 00 2.15¢ 02
$ 5.00¢ 00 1.808 0V T 60 01 1.37% 02 9.30¢ 01 3.308 01 3.62¢ 02
v 3.00¢ 00 1,608 0 4. 508 01 1.98¢ 02 1.248 O 3.508 0" .19 02
1Y 0.00€ - 01 1.00¢ 01 408 O 8.00¢ 0V 5.1k 00 8.00¢ 00 1.70¢ 02
wiw 3.008 00 1.706 OV £.106 01 3.30¢ 0! 1.206 00 1.00¢ 00 8.70¢ 01
v 3.00¢ 00 1.00¢ 01 2.008 01 2.906 0 1.10c 01 1.10¢ 01 B.40E OV
whv 5.00F 00 8.00¢ 00 3.70¢ O Z.708 0V &.00€ 00 1,008 00 8,408 0V
v 1.008 00 1.208 3.306 01 3.608 0V 1.30¢ 0V 0.006-01 .50 O
M. 100K 00 930600 400801 200601  0.000:01 . 0.00E01 _ 7.50801
T0TAL 4208 00 2.208 02 6. 198 02 7.87¢ 02 3368 00 9.60¢ 01 2.10¢ 03

PERIODS OF CALM (MOURS): 4 .30 01
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TABLE 12, Page T of 7

JOINT WIND FREQUENCY DISTRIBUTION BY STARILITY CLASS
Dete Feriog: January 1, 1990 - Decesber 31, 1990

EIABLLLIY CAARS 6
LMD RPEED (MP¥) 01 30 METER LEVEL

TS TT TS W— 2 T ST W W V—

. AR 1008 0 §.008 00 0,008 - 01 0.008 -01 0.008 - 01 2.608 01
WNE 5208 0 2608 01 1.008 00 0.008 - 01 0. 00€ - 01 0.00¢ - 01 5,900 01
LU 2.408 0V 1,408 0Y .00 - 01 1. 00¢ 00 0.00¢ - 01 0,00t - 01 .00 ™
ENE 1.908 01 1.00¢ 0 0.008-0 0. 00 -0 0.008 -0 0.00¢-01 2,008 0
£ 1.508 00 v.008 00 1.00¢ 00 0,008 - 01 0. 008 01 0.00¢ 01 2.308 01
Est 1.0 0 1.508 01 §.00¢ 00 0,008 - 01 0,008 -0 0.00¢ - 0% [l
st &, 00¢ 00 1.50¢ 0 1.00¢ 00 0. 008 - 01 000801 0,008 - 01 2.00¢ 01
s8¢ 9 DoE 00 1.508 01 0,008 01 0. 008 <01 0. 008 - 01 0.00¢- 00 2,608 O
s 1.008 01 1.50¢ 01 0.008 01 0. 00€ - 01 0. 00g - 01 0.008 01 2306 0
6w 6.00¢ 00 1,608 M 0.00€ -0 0. 00€ 01 0.00¢-01 0,006 - 07 2.200 00
v 208 0 2,508 01 1.00¢ 00 0. 008 -0 0.008- 01 0. 008 - 01 3.00¢ 01
wiw 1.60€ 01 1408 00 3.008 00 0.008-01 0.00¢ - 01 0.0 -0 3.50¢ M
¥ 14008 M 7.00¢ 00 2.006 00 0, 00€ -1 0.00€- & 0.00€ - 01 2,508 0
W 1.208 01 7.00¢ 00 4,008 00 0.00€ -0 0.J0¢ -01 0, 00€ -1 2,50 0
LU 3.00¢ 00 &.00¢ 00 €008 O0 0. 008 01 AL 00K -01 0.00€-01 1,506 0

101AL 2,048 02 2.\20 02 3,006 0 2006 00  0.006-01 000601 .40 02

PERIODS OF CALN (MOURS): 5,008 00

WIN_SPRED (WP AL 60 WETER LEVEL
RIRCLION . 33 . 47 L2 e 19:24 224 e
] 3.008 00 6.008 00 1.008 0V 8.00¢ 00 0.00€ -01 0.00€ - 01 2.708 0\
NNE .00 00 8.00¢ 00 5,008 00 7.008 00 0,008 -0 0,00 -01 2.408 OV
wE 2.008 00 6.008 00 1.50¢ 0V §.00¢ 00 0.00¢ -0 0.00¢ -0V 3208 O
ENE 4. U0e 00 8.00¢ DO 1,408 DY &.006 OO 0.00€ -01 0,008 -01 3.008 01
3 4. 00E 00 6.00€ 00 2.90¢ M 8.00¢ 00 1.008 GO 0.00€ 01 W 908 O
(413 2.00¢ 0o 1.00¢ 0 1.20¢8 OV 4.008 00 0.00€-01 0. 00¢ -0 2.80¢ OV
13 2.00¢ 00 1.206 0V 4,008 00 1.00¢ 00 1,008 00 0.00€ - 01 2.008
887 9.008 00 §.00¢ 00 7.00¢ 00 1.508 0V 0. D0k -01 0. 00801 3.606 OV
s 3.00¢ 00 6.00¢ 00 1.00¢ DO 1,108 0V 1.00¢ 00 0.00¢ 01 2.208 OV
85w 1.00€ 00 6.00E 00 1.108 0V 1.708 0 2.00¢ 00 0. 00¢ - 01 3.706 01
S 3.00¢ 00 5.06¢ 00 1.30E 0V 1.30¢ 0! 0.00&-01 0,008 -0* 3.408 OV
wiW 1.00¢ 00 6.00¢ 00 1.008 01 1.70€ OV £2.00¢ 00 0.00€ - 01 3.608 0
v 0. 00¢ - 01 1.008 0 8,006 00 ©.00¢ 00 1,008 00 0. 00¢ - 01 2.808 0V
W 0.00¢ <01 $.00¢ 00 1.00¢ 00 2.00¢ 00 0.00€-01 0.00§ - 01 8.00¢ 00
N 2006 00 2,008 00 Q.00 00 1.00¢ 00 0.00€ -0 0,008 1.40¢ 0V

..
w
2
=
~

TOTAL 4,508 0 1.05¢ 02 1.54¢ 02 8.00¢ 0C 0.00€- 01 4. 480 02

PERIODS OF CALM (MOURS): 5.00¢ 0O
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THALE 13, Page 2 of &

ANNUAL AVEFAGE RELATIVE CONCENTRATIONS

Date Period:

FOR WVAC STACK

January 1, 1990 - December 31, 1990

DECA
(sec/m)

KIAOMETERS: > 0.2 0.8 L8 .0 A8 12,4 i)

N 2.35¢-08 &.28-07 1.80€-07 6. 43608 3 ong-08 ?2.00¢ - 08 1.55¢-08
NNE 2.208-06 3.om-07 1.68¢-07 6.200-08 3,00¢ - 08 2.036-08 1.57%-08
NE 1,156-08 1.908-07 8. V6E-08 3. 15¢-08 1.55¢-08 1. 0608 T 24809
Ene 1.126-06 1.988-07 8.13:-08 2.92¢-08 1.39¢-08 QA9 6.35¢-09
£ 1.09¢-06 2.2%-07 §.68¢ 08 3.668 04 1. 7808 1,206 08 8.00¢-09
Ese 8.9¢-07 1.5n-07 6.736-08 2.52¢-08 1.22¢ - 08 82909 5,586 09
SE 7.806-07 1.468- 07 6.64E-08 2.586-08 1.28¢8-08 8.71¢-0% 5. B6E 09
11 S.ore-07 1.33¢-07 6.69¢-08 4. 70808 3.14E-08 2.30¢-08 1.58€-08
§ 10606 1.90¢-07 8.69€-08 3.38¢-08 1.63¢-08 Y.1E-08 V.ASE-09
5w 1.09¢-06 2.048-07 ©.02¢-08 3.35¢-08 1.56¢-08 1. 04E-08 6.88E-09
v 6.92¢-07 1.246-07 §.46E-08 2.08E - 08 1.018-08 6.9%-09 &, 72609
wiW 49507 8.30¢ - 08 3.6%-08 1. 46E - 08 756809 S 06E-09 3.57¢-09
v 5. 74807 9.5%-08 5.97¢-08 1.55¢-08 7. 84809 554800 5.90€-09
W $.9¢t-07 1.00¢-07 &.6E-08 2.00¢ -08 1.04€-08 7.2% 09 5.00€-09
W 9. 98¢ 07 V.726-07 7.77¢-08 3.23%¢-08 1.67¢-08 1.16¢-08 B.0VE-08
NN 1.6% 08 2.88¢-07 1.24€-07 & 68E-08 2.27E-08 1.55¢-08 1.05¢-08
KIAGMETERS: > 24,15 R 025 483 36,35 p4.4 72,45

. 8. 76609 A LOE-09 4,99 09 & O6E - 09 3.40¢-09 2909 2.54E-09
NE 9.02¢-08 6,59 o9 5.12¢-9 09 5. 66E-09 2.948-09 2. 54E-00
NE & BBE-09 5.62¢-09 2.54E-09 236600 1.97¢-09 1.708-09 1.49€-09
ENE & 23609 313809 2 . 46E - Uy 2,00 -09 1.68€-09 1.456-09 1.266-09
£ 5.9 3. 75800 2.87¢-09 2.29-09 1. 88809 1.586-09 1.36€ 09
ESE 3.706-09 2.72%-09 212609 1, 7209 1,648 -09 1.25¢-09 1.0%-09
S€ 3.87¢-09 2.838-09 2.206-09 1.786-09 1.48E-09 1.266-09 1,09¢-09
$31 1.02¢-08 7.07-08 S5.15€-08 3.09-09 3.02¢-09 2.40€-09 194609
$ 4. 95E-09 3.65¢-09 ¢.856-09 2.32%-09 1.95¢-09 1,668 -09 145609
55 452609 3.30€-09 2.58€-09 2.106-09 1.75¢-09 1.50¢-09 1.30€ -09
Sw 318609 2.36E-09 1.868-09 1.526-09 1.286-07 1.10€-0¢ 9.64E- 10
v 2.45€-09 1.84€-09 147 0w 1. 21609 1,02¢-09 8.8 10 7.72-10
¥ 2.706-09 2.05¢-09 1.636-09 135609 104808 9.856-00 8.62610
Wiy 340809 2.53¢-09 2.008-09 1.64E-09 1.386-09 119609 1.03€-09
N 5. A3E-09 4. 04E-09 318600 2.6E-09 2.19%-09 1.88E-09 1.64E-00
NNV 7. 04E-09 $.23¢-09 & E-09 3.368-09 3.85E-09 2.43E-09 212209
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TABLE 14

MAXIMUM® OFFSITE DOSES AND DOSE COMMITMENTS
TO MEMBERS OF THE PUBLIC

Data Period: January 1, 1990 = December 31, 1990
DOSEs
Source ll&_ﬂit_qh_Znﬂ_Q&xﬁm_lzﬂ_ﬂix-__Aih_ﬂix__
A. Waterborne
Effluents (mrem) Organ | 0.008+00 | 3.58E-03% 2.41E-02% 1.83-033
Total Body | 0.00E+00 | 3,20E-04% 2,290E-03% 1,50E-04?
B. Alirborne Effluents
1. lodines and
Particulates Organ z.11z»o:1»5.9os¢oq* a.¢a:-ooj 3.50E-044
Total Body 7.55t-05474.96!~06d a.m-ocs‘l 2.14E-088
2. Noble Gases: Gamma | 6.B8E~04% 0.00E+400 | 0.00E+00 | 0.00E+00
Beta | 1.30E-03% 0.00E+00 | 0.00E+00 | 0.00E+00
C. Direct Radiation (mrem)| 0.007 0.00’ 0.007 0.007

THERE ARE NO OTHER URANIUM FUEL CYCLE FACILITIES WITHIN 8 KM OF CPS

Appendix 1 dose design objective,.

LA

predominant pathway(s).

54

“Maximum" means the largest fraction of the corresponding

The numbered footnotes on the tollowing page briefly explain
n

how each maximum dose was calculated, cluding the organ and
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TABLE 15

CALCULATED DOSES TO MEMBERS OF THE PUBLIC DURING
USE OF THE ROAD IN THE SOUTHEAST BECTOR
WITHIN THE CP8 BITE BOUNDARY
Data Period: January 1, 1990 - Decenmber 31, 1980

Liposure Pathway Qrgans Rese (mrem)

plume* total body 4.50E-06
skin 2.42E~05

ground plane* total body 6.01E~05
skin 7.06E~05

inhalation; four highest organ doses:

child thyroid 3.60E~06
teen thyroid 3.46E~06
adult thyroid 1.05E-06
infant thyroid 2.8BE~06
. Doses via these pathways are not dependent upon

age~group.
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TABLE 16

CALCULATED DOSES TO MEMBERS OF THE PUBLIC
DURING USE OF THE AGRICULTURAL ACREAGE
IN THE BOUTH~BOUTHWEST BECTOR WITHIN

THE CPS BITE BOUNDARY

Data Period: January 1, 1990 -« December 31, 1990

Exposure Pathway Qrgans Rese (mrem)
plume* total body 2.62E~07
skin 1.97E-05
ground plane* total body 5.50E-08
skin 6.46E-05
inhalation; four highest organ doses:
child thyroid 4,52E~05
teen thyroid 4.25E~08
infant thyroid 3.79E-05
adult thyroid J.6)E~05
* Doses via these pathways are not dependent upon

age-group.
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TABLE 17

CALCULATED DOBES TO MEMDERE OF THE FPUBLIC
DURING USE OF CLINTON LAEKE IN THE
NORTHWEST BECTOR WITHIN THE CPB

BITE BOUNDARY
\al 1990 = Decenbe:

Exposure Pathway

plume*

ground plane+ total body
BxXar

inhalation; four highest organ d¢

Doses via these pathways are not dependent up
Age~group.







TABLE 19

CALCULATED DOSES FOR THE RESIDENTS
IN THE BOUTHWEST SBECTOR WITHIN
THE CP8 BITE BOUNDARY

Data Period: January 1, 1950 =« December 311, 199
Resure _Fathway Rrgans Rose  (mrem)
b plume+ total body 2.97E-0¢
skin 65.76E~05
ground plane* total body J.34E~04
skin J.94E~04
inhalation; four highest organ doses:
¢hild thyroid ¢.39E~0¢
teen thyroid 2.24E-05
infant thyroid 2.00E~0!
adult 'L’)'l'ﬂfﬁ’ 1 Q2E~0¢
»
» Doses via these pathways aru not dependent upon
aAge~group.
62
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TABLE 20

CALCULATED DOBES FOR THE RESBIDENTS
IN THE WESV«SOUTHWEST SBECTOR WITHKIN
YHE CPS BITE BOUNDARY

Data Period: January 1, 1990 = December 31, 19%0

Exposure Pathway Qrgans Reose (mrem)

plume* total body 5.60E~06
skin 3.97E~05

ground plane* total body 9.23E~05
skin 1,09E~04

irhalation: four highest organ doses:

¢hild thyrvid 7.63E~06
teen thyroid 7.19E~06
infant thyroid 6.34E~06
adult thyroid 6.20E~06

. Doses via these pathways are not dependent upon
age-group.
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TABLE 21

CALCULATED DOBES FOR THE REBIDENTS
IN THE BOUTH~BOUTHEAST SBECTOR WITHIN
THE CP8 BITE BOUNDARY

Data Period: January 1, 1990 = Decembe:r

Exposure Patheay Qraans Rose (mrem)
plume* total body 4.76E+-05

sXin l1.85E~04

ground plane+ total body S6E-04
akin 1.83E~04

inhalation; four highest organ doses:

¢hild thyroid
teen thyroid

adult thyroid
infant thyroild

Doses via these pathways are not dependent upon
age-group.
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LIMITING CONDITION FOR OPERATION REPORTS &
ODCM_OFERATION REQVIREMENTS

Prior to October 16, 1990, the liguid and gaseous effluent
monitoring instrumentation channels that were incoperable for
greater than 30 days were reported in the Semiannual
Redicactive Effluent Release Report in accordance with
Clinton Power Station Technical Specification 3.3.7.11 and
3.3.7.12. 1Inoperative conditions for effluent
instrumentation channels entered atter October 16, 1990 are
now referred to as Offsite Dose Calcuiation Manual Operation
Regquirements (OOR), in accordance with CPS ODCM Operation
Reguirements 2.7.1 and 3.9.2.

October 16, 1990 was the effective date for implementation
of programmatic controls for Radiclogical Effluent Technical
Specifications in the administrative controls section of the
Technical l:ocitic-tionn and the relccation of procedural
details of Radiclogical Effluent Technical Specifications to
the CPS ODCM, per Nuclear Regulatory Cormission (NRC)
Generic Letter 89-01,

buring this reporting period, four inoperability conditions
occurred which require reporting, and one previously
roportod i rable condition was restored. The following

& 2= on of these conditions:
Case 1
Information:

Operability Reguirement: Technical Specification
T.bl. 3.3.1-11-1-30.

Date Entered: 5-29~90 at 1230

Date Restored. 9-14+90 at 2336

Explanation:

On May 21, 1990, the calibration of the plant
service water process radiation monitor, 1RIX=-
PRO36, was initiated. During che performance of
this calibration, problems involving acceptance
criteria and procedural deficiencies were
encountered. An action plan was initiated on July
16, 1990 to troubleshoot the monitor as well as
develop new or verify old acceptance criteria.
This condition was reported in the last Eemiannual
Radicactive Effluent Release Report.

Acceptance criteria and procedural deficiencies
vere corrected, the calibration was completed, and
the monitor was returned to service on September
14, 1990 at 2336 hours.
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Case 4

Information:

Cae §

Operability Requiremeant. Technical Specification
Table 3.3.7.12~1.!.9

Date Entered: B8~11~89 ¢t 1004

Date Restored: 12-29-80 & 2208

Explanation:

On August 3, 1989, OUIX-PROS1 Chunnel 1, the

ft indby Gas Treatment System stec. flow monitor,
wrs declared inoperable due to the instrument
r/clinz in and out of alarm statu: during periods
- f no flow. This cendition was repcrted in the

1 'st Jemiannual Radicactive Effluent Fulease

Re oxt.

8in « the last 1.port, extensive engineering

es1' Jations have been conducted. Temporary

m¢ .. fiestion 90-61 was worked during November and
Di4 mber 1090 to install the necessary electrical
g2« ynds. PFrior to restoring the moni °r to
service, a problem with the low flow a{-*m
associated with the flew transmitter hio *v be
corrected, The problem occurs during lw/ | ow
conditions, causing the monitor to cycle ;v \nd
ot of low flow annunciations. This probiem was
<4 "acted, and the monitor was restored to s»vice
on L ymber 29, 1990 at 220%.

Information;

Cperab) | ity Requirement: ODCM Takle 2.7-1.2.C

Date ¥ntered: 11-10-90 at 0000

Dete Restorsd: As of '2-31+90. the instrument »ad
not bern restored to an operable conditior,

Explanation:

e Fuel Pool Haat Exchanger "A" Service Water

s Yaution Monitor, 1RIX-PRO0O4, was declared

snd; rable on 11-10+%0 at 0000 because the

eight ‘en morth libration had not been perfo.mned.
The ca ibratic. Jid not take place because the
task war, “snsidered a lower priority than the
ongoing st aling cutage work,

Upon initiatii v calibration of the monitcr during
December 1990, “he background radiation levels
were found ty b« elevated due to contributions
from surroundin, system components., This
condition has e’ ended the time required to
cali®rate the mor {tor. The background readings
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will have to be reduced to ..cceptable levels prior
to restoring the monitor to service.

The calibration is scheduled for completion by
February 28, 1991, The information pertaining to
the restocation cf this LCO will be reported in
the next Semiannual Radioactive Effluent Release
Report.

10



SECTION 9
MAJOR GHANGES TO
RADIOACTIVE WASTE
TREATMENT SYSTEMS



MAJOR CHANGES TO RADIOACTIVE WASTE THEATHWINT BYSTEMS

In accordance wiih the C2f

changes to the liquid, gaseous ¢ ]
treatment systems shall be reported .in the Se
Radioactive Effluent Release Report. NO majc
the Waste Trextment Systems were reviewved and
during this reporting period.







NEW LOCATIONS FOR DOSE CALCULATION AND/OR
ENVIRONMENTAL MONITORING

In accordance with CPS ODCM, new locations for dose
calculations and/or environmental monitoring identified by
the Annual Land Use Census shall be reported in the
Semiannual Radiocactive Effluent Release Report. No new
environmental monitoring locations were identifivd in the
latest Annual Land Use Census completed on September 26,
1990. However, indicator sample location CL~17 was
installed and ultimately implemented on October 22, 19%0.
Clinton Lake bottom sediments are collected at this
location. CL-17 is location in the southwest sector at a
distance of 3.5 miles from the HVAC stack at CPS.

The following is a summary of the changes identified by the
1990 Annual Land Use Census.

1.0 Nearest Residence

a. Replace K. Scott residence with K. Dittman at 0.9
mile in NNE sector.

b, No response from C. Groves residence at 2.5 miles
in ENE sector.

C. Roplace R, Evans residence with Larry Jarosch and
John Funik at 1.7 miles in SSE sector.

d. Replace C. Webb residence with Riaz & Farida Baber
at 3.0 miles in SSW sector.

e. Replace J. Brias residence with Beth Burns at 1.6
mile in WNW sector.

2.0 Garden Census

a. Identified 60 gardens in the 16 sector within a 5
mile radius, of which 39 produced broad leaf
vegetation (spinach, lettuce, cabbage and chard).
Specifically broad leaf vegeta*tion was identified
for this surveillance. 1In most cases tomatoes,
sweet corn and beans were grown in all sectors.

b. Changes in census locations for the nearest garden
identified in 9 of the 16 sectors are shown in the
following table.

J 1990 Census Location
NNE 0.9 mile (K. Scc'*’ 2.0 miles (J. Spencer)
WE 1.2 miles (H. P.r.imus) 2.0 miles (T. Spencer)
E 1.1 miles (F. L. Reynolds) 1.5 miles (G. Defebaugh)
SE 4.6 miles (J. Weaver) NONE IDENTIFIED
SSE 2.7 miles (M. West) NONE IDENTIFIED
) 3.0 miles (L. Disney) NONE IDENTIFIED
SSW 3.0 miles (C. Webb) 3.2 miles (L. Sugg)
WSW 2.3 miles (J. Holland) 3.4 miles (S. Best)
NNW 1.6 miles (S. Stapleton) 2.3 miles (G. R. Cope)
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