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AN ELECTRIC SYSTEM SERVING THE HEART OF CALIFORNIA
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U. S. Nuclear Regulatory Commission

Attn: J. B. Martin, Regional Administrator
Region V

1450 Maria Lane, Suite 210

Walnut Creek, CA 94596

Docket No. 50-312

Rancho Seco Nuclear Generating Station

License No. DPR-54

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT JANUARY-JUNE 1989

Dear Mr. Martin:

The Sacramento Murnicipal Utility District hereby transmits two copies of the
Semiannual Radioactive Effluent Release Report for the period January 1
through June 30, 1989, in compliance with Technical Specification 6.9.2.3.

Members of your staff with questions reguiring additional information or
clarification may contact Mr. Peter Murphy at (209) 333-2935, extensicn 4467.

S1ncerely,

Ll J/(,z(f{ Ao

e ——— ———

Dan R. Keuter
Assistant General Manager
Nuclear

Attachment

cc w/atch: A. D'Angelo, NRC, Rancho Seco
Document-wontrot Desk, Washington DC

RANCHO SECO NUCLEAR GENERATING STATION [ 14440 Twin Cities Road, Herald, CA 95638-8798; (209) 333-2935

SR NS ke CRLAFER R MR S o SRR S o S Sl e MR SR R L it ) g bt e b AR LRI A PR St S s RS IR d e L



RANCHO SECO

r . . o e~ t .
Juclear GCenercating >Station

LICENSE NUMBER DFPR-—54

SEMIANNUAL RADIOACTIVE
EFFLUENT RELEASE REPORT

JANUARY




RSNGE SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
JANUARY . JUNE 1989

TABLE OF CONTENTS

SUPPLEMENTAL INFORMATIOM

Regulatory Limits & Guidelines for Effiuent Releases
Maximum Permissible Concentrations

Measurement Methods for Total Radioactivity

Batch Releases (via nonitored pathways)
Unplanned Feleases

Radioactive Effiuent Monitoring Instrumentation
inoperable for Greater than 30 Days

RCS Dose Equivitent lodine Special Report

CHANGES TO THE PCP, ODCM, REMP MANUAL, AND RADWASTE
TREATMENT SYSTEMS

£ Process Cortrol Program (PCP) Changes

B Offsite Dose Caiculation Manual (ODCM) Changes

C Radiological Environmental Monitoring Program (REMP)
Manual Changes

D Major Change to a Gaseous Radwaste Treatment System

ESTIMATION OF ERROR
GASEOUS EFFLUENTS

Table IV-A Gaseous Effivents - Summation ¢f All Releases

Table IV-B Gaseous Effiuents - Ground Level Releases

Table IV-C Gaseous Effiuents - Typical Lower Limits of Detection

Table IV-D Radioiogical impact on Man Due 1o Gaseous Effiuent Releases

LIQUID EFFLUENTS

Table V-A Liquid Effivents - Summatior: of All Releases

Table V-B Liguid Effivents

Table V-C Liquid Effiuents - Typical Lower Limits of Detection

Table V-D Radiologica! impact on Man Due 1o Liquid Effiuert Releases

SOLID WASTE

METEOROLOGICAL DATA




FSNGE SEMIANNUAL RADIOACTIVE EFFLUFNT RELEASE REPORT
JAMUARY - JUNE 1089

INTRODUCTION

Rancho Seco Nuclear Generating Station (RENGS) Unit Mo. 1 is located in Sacramento Courtty
Calfornia approximately 25 miles southeast of Sacramemo and 26 miles north-northeast of
Stockton. Rancho Seco Unit Nc. 1 Legan commercial operation on Aprii 17, 1876, The single
unit on the Rancho Seco site is a pressurzad water reactor supplied by Babcock and Wik x
The rated capactty i€ 963 gross megawatts electrical

This Semiannual Radioactive Efiuent Release Report (SRERR) provides a summary of gaseous
and liquid effluent releases made from Rancho Seco during the penod January 1 through June
30, 1988, Aiso presented in this report is the projected radiclogical impact from these releases
and a symmary of solid ragwaste shipments

This repont has been prepared by the Sacramento Municip ¥ Utility District to meet the
requirements of Rancho Seco Technical Specification 6.8.2.3. 1t is presented in accordance
with the format of USNRC Regulatory Guide 1.21. The radiation doses reported in this SRERR
are calculated for a hypothetical inCividual who receives the maximum possible exposure at or
beyond the Site Boundary

Releases of radioactivity in gaseous and liquid effiuents during this repon penod did not exceed
the limits of 10 CFR 20 or the numerical guidelines of 10 CFR 50, Appendix |. A 40 CFR 180
dose evaluation 1s not required because radioactive effluent releases did not exceed twice the
numerical guidelines of 10 CFR 50, Appendix |




L SUPPLEMENTAL INFORMATION
A REGULATORY LIMITS & GUIDELINES FOR EFFLUENT RELEASES

P

Gasecus Effivents
a Noble Gas dose rate limit at or beyond the Exciusion Area Boundary (Technical

Spectfication 3.18.1):

500 mrem/year to the total body
3000 miem/year to the skin

. Noble Gas air dose limit at or beyond the Site Boundary (Technical Specification

3.18.2, numerical guidelines of 10 CFR 50, Appendix ):

§ rrad per calendar quarter for gamma radiation
10 mr~d per calendar quarter for beta radiation
10 mrad per calendar year for gamma radiation
20 nrad per calendar year for beta radiation

. Dose :ate limit at or beyond the Exclusion Area Boundary for lodine-131, lodine-

133, Tritium, and radioactive material in particulate form with half-lives greater
than 8 days (Technical Specification 3.18.1):

1500 mrem/year to any organ

! Douoommnm:oammbordthopwlicatorboyondtNShWy

from lodine-131, lodine-133, Tritium, and radioactive material in particulate form
with half-lives greater than 8 days (Technical Soecffication 3.18.3, numerical
guidelines of 10 CFR 50, Appendix ):

7.6 mrem per calendar quarter to any organ
15 mrem per calendar year to any organ

Liquid Effivents
a mmmdmmmwminuquwmmmmmm

Site Boundary shall "ot exceed the limits of 10 CFR 20, Appendix B, Table I,
Column 2. This applies to all radionuclides except dissolved or entrained noble
gases (Technical Specffication 3.17.1).

. The t:tal concentration of dissolved or entrained noble gases shall not excoed

2.0E< & 4Cimi (Technical Specification 3.17.1).

. Dose commitment to @ memusr of the public a: » beyond the Site Boundary

from radioactive materials in liquid efluents shall be limited to (Technical
Specification 3.17.2, numerical guidelines of 10 CFR 50, Appendix 1):

1.5 mrem per calendar quarter to the total body
5 mrem per calendar quarter 1o any organ

3 mrem per czlendar year to the total body
10 mrem per calendar year t0 any organ
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RENCS SEMIANNUAL RADIOATTIVE EFFLUENT RELEASE REPORT
JANUARY - JUNE 1986

MAXIMUM PERMISSIBLE CONCENTRATIONS
1. Geseous Effiuents

The concentrations listed in 10 CFR 20, Appendix B, Table Il, Column 1 (air) are
not directly used in caiculations for determining permissible gaseous effiuent
release rates. The annual dose limits of 10 CFR 20 for unrestricted areas are the
doses associated with the concentrations of 10 CFR 20, Appendix B, Table I,
Column 1. Technical Specification dose rate limits (mrem/yr) for gaseous effluents
ars provided 10 ensure that the dose ratd from gaseous effiuents at any time at the
Exclusion Area Boundary will be within the annual dose limits of 10 CFR 20 for
unrestricted areas. "hese dose rate limits (listed above in part A) are used for
determining permissibie gaseous effiuert release rates.

2. Uguid EMivents
The concentration values listed in 10 CFR 20, Appendix B, Table I, Column 2 are
used in calculations to determine permissible liquid discharge flow rates. The most
conservative MPC value for each radionuclide detected in the liquid effiuent sampie
(exciuding dissolved or entrained noble gases) is used in the calculations.

For dissolved or entrained noble gases, the total allowable concentration in the
liquid at tha point of offsite discharge is limited 10 2 0E-04 4Ci/mi.

MEASUREMENT METHODS FOR TOTAL RAGIOACTIVITY
1. Fission and Activation Gases

Gamma Spectroscopy (HPGe)
Liquid Scintillation (H-3)

2. lodines
Gamma Spectroscopy (HPGe)
3 Particulstes

Gamma Spectroscopy (HPGe)
Beta Proportional (Sr-88, Sr-90, gross beta)

Alpha Proportional (gross alpha)
4 Liquid EMuents

Gamma Spectroscopy (HPGe)

Liquid Scintiliation (H-3)

3eta Proportional (Sr-89, 5r-90, gross beta)
Alpha Proportional (gross alpha)

NOTE: HPGe refers to Hyper-Pure Germanium



L.

BATCH RELEASES (vis monttored athways)

1.

NOTE:

Gaseous (Rx Bidg Purge, Rx Bidg Equalization,
Hydrogen Blower, WGDT)

& Number of batch releases

b. Total time period for batch releases (hours)

¢. Maximum time perod for a batch rataase (hours)
d. Average time period for a batch release (hours)
e. Minimum time penod for & batch release (hours)
Liyuld (RHUT Releases)

a Number of batch releases

L. Total time period for batch releases (hours)

c. Maximum time period for a batch release (hours)
d. Average time period for a batch release (hours)
e. Minimum time period for & batch release (hours)

Liquid (Retention Basin Discharges)

a Mumber of batch releases

b. Total time period “or batch releases (hours)

c. Maximum time period for a batch release (hours)
d. Average time period for a batch release (hours)
e. Minimum time period for a batch release (hours)

f. Average stream flow during periods of release
of effluent into a fic ving stream (cfs)

based on the Retention Basin discharges.

Quaner 1 Quaner 2

10
878

185

3
166

16

18

221

12

255

874

125
10

10

13

20.1

The Regenerant Holdup Tanks (RHUTs) are released to the Retention Basins.
The Retention Basins are discharged offsite. All 10 CFR 50, Appendix | dose
calculations are based on the RHUT releases. All 10 CFR 20 calculations are
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This section describes unplanned releases of radioactivity in liquid and gaseous effiuent.
Wormally, expected plant evolutions described in the Updated Safety Analysis Report

(USAR) which may happen without notice such as Main Steam Safety Relief lifts following

,

a plart p are considwred *planned” and will not be discussed.
Gaseous

On April 4, during the release of the B Waste Gas Decuy Tank (WGDT), the
isolation valve on the A WGDT failed allowing approximately 434 cubic feet of gas
(standard conditions) to be released. The tank vents into the Auxiliary Building
Stack (ABS) which is a monitored pathway. Grab sampes of the tank indicate that
the activity raleased was:

Xe-133 1.35E+00 Ci
Xe-133m SQ.05E-03 Ci
Xe-131m 2.19E-02 Ci

Kr-85 1.41E-01 Ci
H-3 8.94E~-06 Ci
131 3.46E~08 Ci

The resulting gamma air dose at the site boundary was 3.2E~04 mrem or 0.0032
percent of the appropriate annual limit given in Technical Specifications. The beta
air dose was 1.15£~03 mrem (0.0058 percent of Technical Specifications). The
worst case organ dose was 3.49E~05 mrem 1o the infant thyroid; this dose is
0.00023 percent of the annual Technical Specification limit. The action to prevent
reoccurmence was to repair the vatve.

in @ number of instances duriny the first half of 1989, ventilation samples from the
Interim Onsite Storage facility (I0S) contained radioiodine. These and other
samples taken at the Barrel Farm resulted from the segregation of contaminated
trash. The total activity released was 7.72E~05 Curies. The resulting organ dos -
to the critical receptor (infant thyroid) was 5.07E~02 mrem or 0.3 percent of the
apphcablomnudnmn Action to prevent reoccurrence will be to evaluate the I0S
as a routine discharge pathway as part of the design and modification effort to

improve the 10§ gaseous effluent radiation monftoring system.



On January 3, an in-line pH sampie probe located on the B RHUT leaked following
maintenance on that instrument. Approximately 20 gallors of the RHUT conterts
went 10 a storm drain leading directly to the plant effiuent. The amount of activity
released was conservatively estimated as:

H-3 2.04E-05 Ci
Cs-134 3.82E-10 Ci
Cs-137 1.48E~-08 Ci

The resulting exposure to the most restrictive offsite receptor (adult whole body)
was caiculated to be 6.8E~07 mrem or approximately 0.000023 percent of the
annual limit provided in Technical Specifications. The cause of the event was
personnei error in replacing the retaining ring inside the probe, and programmatic
action 10 prevent reoccurrence was not appropriate.

RADIOACTIVE EFFLUENT MONITORING INSTRUMENTATION INOPERABLE FOR
GREATER THAN 30 DAYS

During the reporting period, there were no affluent radiation monitors out of service for

longer than 30 days. However, pursuant to Licensee Evert Report 89-07, the following
discussion on a related monitor problem is provided.

On April 26, while performing a monthly surveillance of th Auxiliary BuilGing Stack (ABS)
radiation moritor , an I&C technician had placed the mor.or in purge mode. In the
purge mode, service air is biown through the detector insiead of the normal process flow.
In an attempt 10 shorten the time required to perform the surveillance, the technician used
ar untested method to try to terminate the purge. The technician assumed that the
mnm“mmuzw,mmmnmmmmmm
The oversight was not discovered earlier because of the combination of very low
mmmmwwmmwmmwwwmm
on the monitor due to electronic Noise. No known plant evolutions performed during that
time would have caused higher than average stack concentations. A conuervative
estimate of the activity released was made based on worst case samples taken before
the moritor was compromised. Those results are inciuded in this report.
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G. RCS DOEE EQUIVALENT IODINE SPECIAL REPORT

Following a reactor trip on March 28, the concentration of Dose Equivalent lodine-121
(DEI) in the Reactor Coolant System (RCS) exceedec 1.0 4Ci/gm. Pursuant to a SMUD
commitment 10 NRC made in February of this year in response to Generic Letter 85-19,
the following discussion of the evernt is submitted.

On March 13, the plant left a cold shutdown and began power ascension. Reactor power
reached 81 percent on March 19 and remained at steady state for 8 days. On March 28,
the reactor tripped due 0 a feedwater transient. The lstdown flow during steady state

operation varied between 55 and 75 gpm. It was 67 gpm the four days prior to the trip.

The first graph (RCS Dose Equivalent 1-131) provided gives the reactor power history and
the DEI concentration from the beginning of March to mid April. The plot shows that the
DE| concentration increas>d from a shutdown value of less than 0.1 4Cl/gm to 0.53
«Cligm on Masun 28. Steady state operation had not lasted long enough for the DE!
concentration 10 reach equilibrium. With the reactor trip, DEI peaked at 3.07 xClgm and
retumed 1o shutdown levels within three days. The coolant was over the 1.0 xCligm

value for approximately 18 hours.

The second graph (RCS lodine Activities) shows the RCS concentrations of 1-131 and |-
133 on the same time scale. Because of its shorter half-life, |-133 had reaci ed
equilibrium while 1-131 had not. As expected, the concentration of all iodine isotopes
increased following the trip due to rapid reduction in RCS pressure and cessation of
neutron fiux. In subsequent operation, the DE! concentration remained far below 1.0
«CiUmi, and there was no evidence of any addtional fuel damage caused by the trip.
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PRIMARY SYSTEM CHEMISTRY
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PRIMARY SYSTEM CHEMISTRY
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PROCESS CONTROL PROGRAM (PCP) CHANGES

In response to NRC Information Notice 88-27, which stated that Envirostone no longer
qualffied as an encapsulation medium for Class B and C wastes, in Harch the station
begar. using High Integrity Containers (HICs) for shipping and disposal of fitter cartridges.

OFFSITE DOSE CALCULATION MANUAL (ONCM) CHANGES

There were no changes to the ODCM during this repont period.

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP) MANUAL
CHANGES

There were no changes to the REMP Manual during this report period.
MAJOR CHANGES TO THE RADWASTE TREATMENT SYSTEM

In accordance with Technical Specffication 6.17, Rancho Seco reports the following major
chaiges to radwaste systems:

1. in March, a number of structural changes were made to the compaction room to
permit more kinds of processing for solid low-level radioactive trash. |
uaStocquWCO.conwammwdebymmgm
ram force from 15 to 30 tons. The Consolidated Baling Machine compactor, the
Cynaloc Tank, and ancillary equipment were removed.

2 In February, as part of a larger project to construct a solidification pad enciosure,
the old solidification pad was demolished. Also, the site discontinued using the

urea formaldehyde process for solidification.

3 in March, the facility used for dewatering condensate polishing demineralizer resin
(disposable) was upgraded with the addtion of fiters and a demineralizer for the
sluice water. Filtration and ion exchange of the sluice water prior 1o its entry to the
wastewater disposal system is expected to significantly reduce the activity in the

& in April, following the intrusion of ion exchange resin into the North Retention Basin,

three modifications to the wastewater disposal system were made to preciude
similar events: 1) drop strainers were added to the inlets of both RHUTs, 2) the
cages containing sock strainers at the Retention Basin inlets were lined with 60
mesh screen, and 3) the pipe on the Basin outlet was modified so that an
addfitional “startup® strainer could be bohed in place ff necessary.

10
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. ESTIMATION OF ERROR

The methods fur establishing error estimates included review of applicable station procedures,
inspection of sampling equipment, engineering estimates, statistical applications, review of
calibration setpoint data, and communication with plant personnel. The various sources of error
{e) In reported values of gaseous effiuents, liquid effluents, and solid waste are assumed to be
independent, and thus the total error is calculated according to the formula:

Total Error = [ o + &3 + & ... + &

where: o = relative error associated with component i

SWmudm'agmcmwmmmweonm.Mm(ﬂM.gmtm
collection, fiter efficiency, counting, and calibration.

Sources of error for liquid effluents include RHUT volume, diluti sn sater flow rate, grab
sampling, counting, and calibration.

Sources of error for solid waste include offske lab smear analysis, dose rate meter calibration,

dose rate meter reading, Wastetrak dose-to-curie calculation, sample volume measurement,
gamma spec counting, gamma spec calibration, and waste volume determination.

11
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V. GASEOUS EFFLUENTS

Table IV-A, Gaseous Effluents - Summation of All Releases, provides a detailed summary of
gaseous effluent releases per quarter. This table summarizes releases of fission and activation
gaset, lodine-131, paniculates with half-iives greater than 8 days, and tritium. The methodology
used to caiculate the Percent of Technical Specification limit is as follows:

n
I (Fi)(Avg Release Rote)(X/Q)(Dose Factor)

f=1
§ Y00 2900 Liwie o (Dose Rate Limit) * 1008

where:
F, = The fraction of the total number of Curias of nuclide | out of the total
curies in that category for that quarter (unitiess).
NOTE: F, aiways equals 1.0 for H-3 because it is the only nuclide in the
category.
Avg Rel Rate = 1E+

(# seconds in the quarter)

X/Q = The highes: ~  ~ average atmospheric dispersion factor at the
Exclusion . .a & wundary for each respective quarter (sec/m?).

Dose Factor = The values derived for each nuclide | from NRC Regulatory Guide 1.109
(K, L+1.1M, or R): [Units in (mrem/yr)/(xCi/m?)]

Dose Rate Limit= The Techrical Specification (i.e., Regulatory) limits for dose rate listed in
Section | of this report (mrem/yr).

NOTE: Particulates with half-lives I=ss than 8 days are not included in this calculation.

The methodology used to calculate the Estimated Total Error (%) in Table IV-A is presented in
Section lil of this report.

Jble IV-B, Gaseous Effluents - Ground Level Releases, provides a complete quarterly summary
of the amount of radioactivity (Ci) released per radionuclide in each quarter. Data from both
continuous and batch release modes is provided for fission gases, iodines, particulates, and
tritium,

Table IV-C, Gaseous Effiuents - Typica Lower Limits of Detection, provides a listing of the
typical lower limit of detection (LLD) concentrations in xCi/ml for various radionuclides.

Table IV-D, Radiological Impact on Mar Due to Gaseous Effiuent Releases, provides a summary
of calculated radiatior <“oses delivered '0 a maximum exposed hypothetical individual at the Site
Boundary for gaseo: 7 sents | “-ual doses will be assessed in the 1989 Annual REMP
Report). The maximurh calculatea organ dose, gamma air dose, and beta air dose are listed
for nuarter 1 and quarter 2. The dose due to direct radiation based on Thermoluminescent
Dosimeter (TLD) results is also listed. Presented in this table for each category is a comparison
versus Technical Specffication dose limits w*h the exception of direct radiation measuremerts.

12
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Figsion & Activation Gases
{(i.e.. Noble Gases)

1. Total Release
2. Average Felease Rate for period
3. Percert of Tech Spec limit

lodines

. Total lodine-131

. Total lodines
Average Release Rate for period
Percent of Tech Spec limit

Particulates

Particulates with half-lives>8 days
. Average Release Rat2 for period

Fercent of Tech Spec limit

Gross Alpha radioactivity

Tritium

Total Release
Average Release Rate for period
Percent of Tech Spec limit

TABLE IV-A
GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

1.20 E+03
1.54 E+02
3.23 E~01

1.00 E~05
129 E~-06
218 E-06
210 E-07

6.59 E4+00
8.47 E~01
1.79 E~03

Est. Total
Error, %

1.06 E+01
1.35 E~00
1.83 E~03

25 E+01

25 E+01
25 E+01

2.5 E+01
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TABLE IV-B
GASEOUS EFFLUENTS - GROUND LEVEL RELEASES
CONTINUOUS MODE BATCH MODE

Nuclides Releasec

1

Figsion Gases

(iLe., Moble Gases)

Kr-85
Kr-85m
Kr-88
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m
unicentified

Total for Period

lodines

-131
1133

Total for Period

Particulates

Cs-137
unidentified

Total for Period

Tritium

H-3

Quarter 1

T

0.00 E+00
2.30 E+00
3.90 E+00
0.00 E+00
2.86 E+02
265 E+00
2.63 E+0O1
0.00 E+00
0.00 E+00

321 E+02

Quarter 2

007 E+00
5.6t E~01
1.82 E+00
0.00 E+00
498 E+02
7.65 E+00
204 E+O1
0.00 E+00
0.00 E+00

528 E+02

0.00 E4+00
0.00 E+00

0.00 E<+ 00

Quarter 1

9.98 E~01
8.18 E~06
0.00 £+00
7.02 E+00
8.66 E+02
533 E+00
1.25 E~01
621 E~06
0.00 E+00

8.79 E+02

1.00 E~05
0.00 E+00

1.00 E~05

7.27 E-01

Quarter 2

1.14 E4+ 00
0.00 E~00
0.00 E+00
1.75 E+00
261 E+02
1.15 E~01
9.40 E~05
0.00 E+00
0.00 E+00

265 E+02
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TABLE IV-C
GASEOUS EFFLUENTS - TYPICAL LOWER LIMITS OF DETECTION

CONTINUOUS AND BATCH
LD kClee)

RADIONUCLIDES

Tritium (H-3)

Fission & Activation Gases

Argon-41
Krypton-85
Krypton-85m
Krypton-87
Krypton-88
Xenon-131m
Xenon-133
Xenon-133m
Xenori-135
Xenon-135m
Xenon-138

lodines

lodine-131
lodine-133
lodine-135

Particulates
Barium-140
Cobalt-58
Cobalt-60
Cerium-141
Cerium-144
Cesium-134
Cesium-137
iron-59
Lanthanum-140
Manganess-54
Molybdenum-99
Niobium-&§
Strontium-88
Strontium-80
Technetium-99m
Zirconium-985

227 E~10

228 E~07
8.51 E~06
292 E~-08
210 E~07
1.06 E~-07
8.58 E~07
558 E~08
1.79 E~07
2.55 E~08
3.28 E~05
8.72 E~0S

8.3C E~13
415 E~12
439 E~10

214 E~12
488 E~13
155 E~12
508 E~13
188 E~12
7.5C E~13
1.35 E~12
1.21 E-12
859 E~13
722 E~1i3
812 E~12
827 E~-13
200 E~15
500 E~15
640 E~11
1.02 E~12
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TABLE IV-D

RADIOLOGICAL IMPACT ON MAN DUE TO GASEOUS EFFLUENT RELEASES

CALCULATED RADIATION DOSES AT THE SITE BOUNDARY FOR GASEQUS EFFLUENTS:

UNIT Quarter 1 Quarter 2

Tritium, lodine, Particulate

1. Maximum OQOrgan dose 1.30 E~01 1.7 E~01
(@) (a)

Percent Tech Spec Limit 1.73 E+00 1.56 E+00

Noble Gas
Gamma air dose 225 E~01
Percent Tech Spec Limit 450 E+00
Beta air dose e 579 E~01

Percent Tech Spec Limit 3 E+00 579 E+00

Direct Radiation
1. Dose (TLD results) 0.00 E+00

Percert Tech Spec Limit N/A

(a) Infant - Thyroid

NOTE: The quarterly doses listed above were calculated using dose factors from GASPAR and
concurrent meteorological data for each quarter
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V. WQUID EFFLUENTS

Table V-A, Liquid Effluents - Summation of All Releases, provides a detailed summary of liquid
effiuert releases per quarter. This table sunmarizes releases of fission and activation products
tritium, dissolved and entrained gases, and gross alpha radioactivity. Also listed is the volume
of wagste released nrior to dilution and the volume of dilution water used during each quarter

The following methodology is used to caiculate the Average Diluted Concentration and the
rercent of Technical Specification Limit in Table V-A

Totel Curies Released in Each Category per Quarter in Ci
Total Volume Released (Part F in Table V-A) Converted to mis

% Avg Diluted Cone =

c
X Tech Spec Limit = W

sy T,
The total number of radionuchdes identified

The average diluted concertration

The MPC of the ith radionuclide, from 10 CFR 20, Appendix B, Table I,
Column 2

The methodology used to calculate the estimated total error in Table V-A is presented in
Section Il of this report

Table V-B, Liquid Effluents, provides a complete quarterty summary of the amount of
radioactivity (Ci) released per radionuclide in each quarter. Data is proviued for fission and
activation products, and for dissolved and entrained gases. Tritium and gross alpha are not
incluced in this table (they are listed in Table V-A). Since no continuous releases of liquid
radioactive effluent are made from RENGS, data is provided only for batch releases

Table V-C, Liquid Effluents - Typical Lower Limits of Detection, provides a listing of the typical
lower imit of detection (LLD) concentrations in xCi/ml for various radionuclides

Table V-D, Radilcgical Impact on Man Due To Liquid Effiuent Releases, provides a summary of
calculated radiation Jdoses delivered to a maximum expcsed hypothetical individual at the Site
Boundary for liguid effluents (actual doses wil be assessed in the 1889 Annual REMP Report).
The maximum calculated total body dose and organ dose for quarer 1 and quarter 2 are listed
A comparison versus Technical Spacffication dose limits is also presented




TABLE V-A

RENGS SEMIANNUAL RADIOACTIVE EFFLUENY RELEASE REPCRT
JANUARY - JUNE 1980

LQUID EFFLUENTS - SUMMATION OF ALL RELEASCS

A Fission & Activation Products

1. Total Release (not including tritium,

gases, aipha)

2. Average diluted concentration
during perniod

3. Percent of applicable imit

B. Tritium

1. Total Release
2. Average diluted concentration

during period
3. Percent of applicable limit

C. Dissolved and Entrained Gases
(i.e.. Noble Gases)

1. Total Reiease
Average diluted concentration

during period
o, Percert of applicable limit

D. Gross Alpha radioactivity
1. Total Release

E. Volume of waste released
(prior to dilution)

F. Volume of diltion water used
during period

G
-
=

5]

Ci

«Ci/mi

Ci

«Ci/ml

Ci

uCi/mi
%

Liters

Liters

1.09 E--03

184 E~10
163 E~02

1.62 E+01

288 E~06
9.61 £~02

312 E~-06

555 E~13
2.78 E~07

000 E+00

1.25 E+07

562 E+09

Est. Total
Quarter 2 Error, %
3.01 E~04 2.3 E+01
6.73 E~11
418 E~03
567 E+01 23 E+01
1.27 E~05
422 E~01
0.00 E+00 2.3 E+01
0.00 E+00
0.00 E+00
0.00 E+00 N/A
1.37 E+07 50 E+00
448 E+08 1.0 E+0O1
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Nu~lides Released

Fission and activation products
(excluding tritium, gases. alpha)

Cobah-58

Cobat-60

Cesium-134
Cesium-137

lodtine-131

lodine 133
Manganese-54

Total for penod (above)

Dissolved and entrained gases

xenon-13§

NOTE:

TA

LIQUID EFFLUENTS

Nuciear Generating Station

v

Batch Mode

Quarter 1

1.53 E~-05
278 E-05
1.02 E~04
6.57 E~04
2.50 E~04
3.86 E~-05
$.20 E-07
1.08 E~-03

(Guanter 2

%5.18 E~086
283 E-08
432 E~05
173 E~04
518 E~05
0.00 E+00
0.00 E+00
3.01 E~04

No continuous releases of liquid radiocactive effiuert are made from Rancho Seco
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TABLE VC
LQUID EFFLUENTS - TYPICAL LOWER LIMITS OF DETECTION
BADIONUCLIDES BATCH MODE: LLD (+«Ci/mi)

Tritium (H-3) 240 E~06
Particulates & lodines

Sodium-24
Chromium-51
Manganese-54
Iron-59
Cobalt-57
Cobalt-58
Cobat-60
Zinc-65
Strontiuni-88
Strontium-90
Niobium-85
Zirconium-9%
Zirconium-97
Molybdenum-99
Technetium-99m
Ruthenium-103
Siver-110m
Antimony-124
Antimony-125
Cesium-134
Cesium-136
Cesium-137
Banium- 140
Lamhanum-140
Cerium-141
Cerium-144
lodine-131
lodine-133

Dissolved and Entrained Gases

Krypton-85 210 E~06
Krypton-85m 311 E-08
Krypton-87 1.51 E~07
Krypton-88 117 E-Q7
Xenon-131m £33 E~07
Xenon-133 448 E~08
Xenon-133rm 1.11 E=07
Xenon-135 1.54 E~08
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ABLE V-D

RADIOLOGICAL IMPACT ON MAN DUE TO LIQUID EFFLUENT RELEASES

CALCULATED RADIATION DOSES AT THE SITE BOUNDARY FOR LIQUID SFFLUENTS

UNIT yater 1 Quarter 2

A. 1. Maximum Total Body dose rnrem 243 E~01 6.00 E~01
(a) (b)

2. Percent Tech Spec Limit : 1.62 E+01 400 E+M

1. Maximum Organ dose 4.53 E~01 6.97 E~01
(c) (©)

2. Percent Tech Spec Limit 9.06 E+00 1.39 E+01
(a) Adult

(b) Child
(c) Child - Liver

NOTE: The quarterly doses listed above were calculated using dose factors from the
LADTAP and the average dilution flow (cfs) for each respective quarter
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Vi. SOUD WASTE AND IRRADIATED FUEL SHIPMENT
A. SOUID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not irradisted fuel)

6-Month Est. Total
1. Type of Waste Unit Poriod Error, %

a Spernt resins, fiter sludges, m’ 8.64 E+00
evaporator bottoms, ete Ci 2.76 E+02 2.5 E+01

Dry compressible waste, m® 6.23 E+00
contaminated equip, etc Ci 439 E+01 3.6 E+01

Irradiated components, m? 0.00 400
sontrol rods, etc Ci N.00 E+00 N/A

Other: m’ 0.00 E+00
Ci 0.00 E+O0

2. Estimate of major nuclide composition (by type of waste)

a Cs-137
Fe-55
Cs-134
Ni-83
Co-60
C-14
Mn-54
S$r-90

533 E+01
1.43 E+01
120 E+0
1.24 E+ 01
620 E+00
3.66 E~01
3.34 E~01
1.33 E~01

RRERRRRERR

Co-58
Cs-137
Fe-55
Ni-63
Co-60
Cs-134
NB-95
Ag-110m
Ce-144
2r-9%
H-3
Sb-125
C-14
Cr-&1
Ce-141
Mn-54
Te-125m

2.46 E+01
2.3% E+01
1.81 E+01
1.43 E+01
€38 £+00
613 E+00
1.52 E+00
1.11 E4+00
891 E~01
7.68 E~01
7.28 E~ 01
526 E~01
3.42 E~01
2.73 E~01
1.58 E- 01
1.2C =01
116 E~O1

PRRPERPREESLELRRERERR
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c. Nt Applicable
NOTE: An iradiated component having 8 volume of approximately 4.1 ccs was
consolidated into one of the containers included in this waste category
The volume of this component was insignificant and was not broken out
into the irradiated componens category
d.  Not App cable
Solid Waste Disposition

Number of Shipments Mode of Transportation Destination

4 Truck (sole use vehicle) Richland, Washington
Type of Container
a Two (2) Type B and Two (2) LSA Gruater Than Type A Packages

Solidification Agertt

8. Envirostone used for all conainers, four (4) containers shipped during period.

IRRADIATED FUEL SHIPMENTS (Disposition)
Number of Shipments

None
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Vil METEORDLOGICAL DATA

The meteorological data for Rancho Seco Nuclear Cienerating Station for Quaner 1 and Quarter
2 of 1980 is presentad in this section. A joint frequency distribution (JFD) table indicates the
number of hours in @ quarter at each combination of wind speed and diraction for a given
atmospheric stability class. Included are JFD tables for each separate stability class as well ao
a composite to summarize all classes

The data is divided further to account for the mode of release. Tontinuous release daia takes
into accourtt all hourlty averages in the entire quaner. Batch release meteorology takes into
account only those hours during which batch releases nccurred. Batch release meteorology
includes monitored gaseous batch release hours and abnormal gaseous reiease hours. This
expiains the discrepancy between tha total hours of batch releases in this section versus the
value recorded in the "Batch Releases' summary table (Ssction |, part D).

The following meteorological data was determined in accordance with USNRC Regulatory Guide
1.111, Methods for Estimating Atmospheric Transport and Dispersion of Gaseous Effiuents in
Routine Releases from Light Water Cooled Reactors. Meteorological information from the site
meteorciogical tower was used to complete the data for the JFDs, The meteorological data
acquisitions system recovered 93.75% of the data for Quarter 1 and 95.51% of the data for
Quarter 2 of 1988. Measurements from the meteorological towsr have been mads in
accordance with USNRC Regulatory Guide 1.23, Onsite Meteorological Programs,
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CONTINUOUS RELEASE METEOROLOGY

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD = 1988 Quarter 1
STABILITY CLASS A DTOZ
ELEVATION: 33 SPEED: WSA10 DIRECTION: WDA10 LAPSE: DTA

WIND SPEED(MPH) WIND SPEED(MPH)
WIND WIND
DIRECTION 812 1318 1924 >24 TOTAL DIRECTION 03 47 812 1318 1924 >24 TOTAL
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PERIODS OF CALM(HOURS)
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HOURS OF MISSING DATA

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD =1988 Quarter 1
STABILITY CLASS 8 DT0Z
ELEVATION: 33 SPEED: WSA10 DIRECTION: WDA10 LAPSE: DTA

WIND SPEED(MPH) WIND SPEED(MPH)
WIND WIND
DIRECTION 3 812 1318 1824 >24 TOTAL DIRECTION 03 47 812 1318 1624 >24 TOTAL
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CONTINLOUS RELEASE METEOROLOGY

HOURS AT EACH WIKD SPEED AND DIRECTION

PERIOD OF RECORD = 1988 Quarter 1
STABILITY CLASS T Oz
ELEVATION: 33 SPEED: WSA10 DIRECTION: WDAYD LAPSE DTA

WIND SPEED(MPH) WIND SPEED(MPH)
WIND WIND
DIRECTION 19 47 812 1318 1824 >24 TOTAL DIRECTION 03 47 512 1318 1924 >24 TOTAL
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PERIODS OF CALM(HOURS) 16
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HOURS OF MISSING DATA 138

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD =1988 Quarter 1
STABILITY CLASS D 0OT/0Z
ELEVATION: 33 SPEED: WSA10 DIRECTION: WDATO LAPSE: DTA

WIND SPEED(MPH) WIND SPEED(MPH)
WIND WIND
DIRECTION 812 1316 1924 >24 TOTAL DIRECTION 3 812 1318 1924 >24 TOTAL
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CONTINUOUS RELEASE METEOROLOGY

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD = 19688 Quarter 1
STABILITY CLASS E Droz
ELEVATION: 33 SPEED: WSA10 DIRECTION: WDA1D LAPSE: DTA

WIND SPEED(MPH) WIND SPEEDMPH)
WIND WIND
DIRECTION 13 47 B12 1378 1924 >24 TOTAL DIRECTION SS 47 812 1312 1924 > TOTAL
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PERIODS OF CALM(HOURS)
VARIABLE DIRECTION
HOURS OF MISSING DATA

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD = 1988 Quarter 1
STABILITY CLASS F DTDZ
ELEVATION: 33 SPEED: WSA10 DIRECTION: WDA1D (APSE: DTA

WIND SPEEDMPH) WIND SPEED(MPH)
WIND WIND
DIRECTION 47 812 1318 1924 >24 TOTAL DIRECTION 03 47 812 1318 1924 >24 TOTAL
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CONTINUOUS RELEASE METEOROLOGY

HOURE AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD = 1988 Quarter 1
STABILITY CLASS G 0702
ELEVATION: 33 SPEED: WEA10 DIRECTION: WDAYD LAPSE: DTA

WIND SPEED(MPH) WIND SPEED(MPH)
WIND WIND
DIRECTION 19 &7 812 1318 1824 >24 TOTAL DIRECTION 03 47 B12 1318 1624 >24 TOTAL

N & 7 1 0 0 0 10 ] 3 8 0 0 0 0 11
NNE y 9 0 0 0 21 S8wW L 0 0 0 0 10
NE 19 ‘ Y 0 0 0 53 Sw P 0 0 0 c 2
ENE T 2 0O 0 0 ¢ 30 wEW 3 3 1 0 0 0 .
E D .. 0 0 0 42 w -or o 0 0 0 0 7
ESE S B M 0 0 0 45 WHW B 8 0 0 0 0 4
SE 3 8 7 0 0 0 18 NwW . 9 3 0 0 0 10
SSE 3 3 0 0 0 0 [ NNW 29 0 0 0 0 8
TOTAL ™o 157 8 0O 0 0 273
PERIODS OF CALM(MOURS) 16
VARIABLE DIRECTION 0
HOURS OF MISSING DATA 138
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 1989 Querter 1
STABILITY CLASS ALL DOT/DZ
ELEVATION: 33 SPEED. WSA10 DIRECTION: WDAIO LAPSE: DTA
- WIND SPEED(MPH) WIND SPEED(MPH)
WIND WIND
DIRECTION 18 47 512 1318 1924 >24 TOTAL DIRECTION 03 47 812 1318 1924 >24 TOTAL
N 19 4 N 1 0 0 80 L 24 4 7 1 0 156
NNE N & 3 1 0 0 7% S8W o N B » ! 1 130
NE - " Y 0 0 ¢ 114 Sw &% 88 20 2 “ 1 130
ENE 24 & 3 0 0 0 73 WEW - 6 2 0 133
: E 27 0 8 2 0 0 110 W 10 34 1§ 1 0 0 80
ESE "% 77 8 » 0 0 188 WNW 15 &8 20 0 0 0 107
SE 1 88 70 N W 8 238 Nw 20 68 38 ¢ . 2 136
SSE 2 M v 2 W 8 194 NNW 17 63 M 8 3 3 128
TOTAL 358 058416 122 ¥ 2N 2028
PERIODS OF CALMHOURS 1€
VARIABLE DIRECTION 0
HOURS OF MISSING DATA 138

28
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03 47 812 1318 1924 >4 TOTAL

ToereTRwOrw
cocooooo
cooCco0o0

SOoO-~00COoCOoO

ONON--NNO

THooNOoee v

SO-~0C0o0COooo

cmwwwwww

OO0 OOoOoO®m

o CcCooOonoo

Cooooooo

WIND SPEZD(MPH)

03 47 612 1318 1524 >24 TOTAL

E22NCLK8N

oo ocoooo

SCO-~00COOO

~ONODGCGOoOOoQO

N OO Y-
feorwgNE

NV NNO v

BWWWWWWW

MOOSOO””

CoocoocowNwO

"

BATCH RELEASE METEOROLOGY
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BATCH RELEASE METEOROLOQY

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 1988 Quarier 1

STABILITY CLASG: E DOWDZ
ELEVATION: 33 SPEED: WSA10 DIRECTION: WDA1D LAPSE: DTA

WIND SPEED(MPH) WIND SPEED(MPH)
WIND WIND
DIRECTION 18 47 B2 1318 1824 >24 TOTAL DIRECTION 03 47 512 1318 1924 >24 TOTAL
N g % 9 8P 0 17 < 2 W » 1 2 9 17
NWNE 7 .8 9 e 0 0 11 SSW 2 4 @ 0 . 12
NE 8 “ 1 4] 0 (4] 13 aw ¢ 10 3 1 14 0 P-4
ENE H] 6 1 ¢ 0 [+} 12 WSEW 3 e 1 2 0 [ 18
E B BRI o o 0 B w 2 9 B 1 2 9 L]
ESE 2 7 4 « 0 0 17 WwW 3 » 2 0 0 1] 18
“E . 1 % N 3 0 42 Nw S 0 R "
SSE 0 3 2 e 1 2 NNW 4 10 1 0 0 0 18
TOTAL 0 N u B 2 1 258
PERIODS OF CALM(HOURS) 3
VARIABLE DIRECTION 0
HOURS OF MISSING DATA as

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD = 1988 Quarter 1
STABILITY CLABE: F DTDZ
ELEVATION: 33 SPEED: WSA10 DIRECTION. WDA10 LAPSE: DTA

WIND SPEED(MPH) WIND SPEED(MPH)
WIND WIND
DIRECTION 18 47 B12 1318 1624 >24 TOTAL DIRECTION 03 47 B2 1318 1924 >24 TOTAL
N 0 B 0 0 0 3 -] IR S 0 0 0 ]
NNE L] $ 0 1 0 0 15 sSsw st BRI 0 0 0 8
NE “a 13 0 0 0 0 17 sSw 8 1 0 0 0 «
ENE 3 g % 0 0 0 1" WEW 3 8 1 (4 (+] 4] B
E 1 T 3 2 0 0 13 w N 0 0 0 0 1
ESE D 38 3 1 0 0 18 WHW B Ty 0 0 0 5
SE 0 $ & 1 (4] 0 20 W 3 2 1 0 0 0 7
SSE L] » & 0 0 0 19 NNW 2 0 1 0 4] 4] 3
TOTAL 2 % 28 S 0 ¢ 158
PERIODS OF CALM(HOURS) 3
VARIABLE DIRECTION 0
HOURS OF MISSING DATA 49

31



BATCH RELEASE METEORCLOGY

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 1988 Quarter 1

STABILITY CLASS: e D2
ELEVATION: 35 SPEED: WSA1D DIRECTION: WDAID LAPSE: DTA
WIND SPEED(MPH) WIND SPEED(MPH)

WIND WIrD
DIRECTION 18 47 812 1318 15624 >24 TOTAL DIRECTION 03 47 812 1318 1924 >2¢4 TOTAL
N 1 R 0 0 0 ] ] e Sl 0 0 e 3
NNE 3 2 & 0 (4] 0 5 SSW s 0 o 0 0 1
NE 1 10 0 0 (4] 0 1 sw TS 0 4] 0 0
ENE 4] T ? 0 0 0 7 Wew B 0 0 0 0 3
E 1 g 3 0 0 0 & w 1 8 9 0 0 0 1
ESE 1 i 0 (4] 4 12 WHNW ey 4] 4] 0 4] |
SE 0 R 0 0 0 2 NwW 5§ 0 1 0 0 0 €
SS8E 1 1 9 0 (4] 0 3 NNW S 9 0 [« ] 4] “
TOTAL "w & MM 90 0 b 71

PERIODS OF CALM(HOURS) 8

VARIABLE DIRECTION 0

HOURS OF MISSING DATA 49

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 1988 Quarter 1
STABILITY CLASS: AlLL DTDZ
ELEVATION: 33 SPEED: WSA10 DIRECTION: WDA10 LAPSE: CTA
WIND SPEED(MPH) WIND SPEED(MPH)

WIND WIND
DIRECTION 13 47 B12 1318 1924 >24 TOTAL DIRECTION 03 47 B12 1318 1924 >24 TOTAL
N 9 26 4 0 0 0 @ 8 8 @ 1 2 0 0 €1
NNE 1% H 2 1 ® P 41 58w 15 19 4 O 0 0 38
NE 1”7 8 1 0 0 2 80 Sw 12 28 L] “ 1 0 a8
ENE 10 23 2 0 0 ¢ 35 wWSW 19 9 112 3 2 0 61
E "M ¥ » 2 » B B W S W 2 1 0 0 -
ESE B e é 4] 0 56 WNW Y @ 0 0 0 58
SE 7 4 B 18 10 . 100 Nw 13 3 8 0 0 (4} 61
SSE 17 20 18 + 2 1 73 NNwW 11 38 3 0 <] 0 52
TOTAL 180 455 132 4 18 § 836

PERIODS OF CALM(HOURS) k]
VARIABLE DIRECTION 0
HOURS OF MISSING DATA at




CONTINUOUS RELEASE METEORCLOGY

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 1980 Quarter 2

STABILITY CLASS: A DTDZ
ELEVATION: 33 SPEED: WSA10 DIRECTION: WDAI0 LASE: DTA
WIND SPEED(MPH) WIND SPEED(MPH)

WIND WIND
DIRECTION 13 47 812 1318 1924 >24 TOTAL DIRECTION 03 47 B12 1318 1824 »24 TOTAL
N CHEE B 0 0 0 0 s D 4 N I 5 9 17
NNE O 6 © 0 0 0 0 Ssw g9 %8 o 0 7
NE dEs B 0 0 0 0 8w P B 8 "N e 5
ENE o o0 0 ] 0 0 0 wWSsW 0 37 104 @ B9 184
E e 0 <] 0 0 w 8, w-N 0 8 108
ESE e R 0 0 0 1 WNW e g R 2 9 &
SE Bt S 0 0 0 1 Nw P M & » o 0 Al
SSE g NN 4 0 0 e NNW 2 3. ® 0 0o o0 @
TOTAL 0 113 R 885 2 0 523
PERIODE OF CALM(HOURS) 0
VARIABLE DIRECTION 0
HOURS OF MISSING TATA 97

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 1988 Quarter 2
STABILITY CLASS: B DOTDZ
ELEVATION: 33 SPEED' WSA1D DIRECTION: WDA10 LAPSE: DTA
WIND SPEED(MPH) WIND SPEED(MPH)
WIND WIND

DIRECTION 13 47 $12 1318 1624 >24 TOTAL DIRECTION

b
%

N 0 0 0 0 0 (4] 4] S 2 3
NNE 0 0 o 0 0 0 0 SSwW 3 6
NE 0 1 0 0 0 0 1 swW 5 N
ENE 0 0 0 0 0 0 0 wSsw 2 M
E 0 0 0 0 0 0 0 w 19
ESE 0 1 [ 0 0 0 1 WNW 0 8
SE BEE S 0 0 0 1 NW 0 18
SSE e SN 1 0 b} 7 NUW AT
TOTAL 9 7% 50 1 0 0 183

PERIODS OF CALM(HOURS): 0

VARIABLE DIRECTION 0

HOURS OF MISSING DATA 87

812 1318 1874 >24 TOTAL
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ASNUS SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

JANUARY - JUNE 1089

CONTINUOUS RELEASE METEOROLOGY

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 19886 Quanter 2

STABILITY CLASS: c Doz
ELEVATION: 33 SPEED: WSAI10 DIRECTION: WDAID LAPSE. DTA
WIND SPEED(MPH) WIND SPEED(MPH)
WIND WIND
DIRECTION 13 47 B12 1318 1924 >24 TOTAL DIRECTION 03 47 812 1348 1924 >24 TOTAL
N 0 4 0 0 0 0 ‘ ] 0 9 2 (4] 4] 0 1"
NHE 0 1 0 b 0 0 1 S85W 3 $ 4 0 0 0 16
NE 4 v} 0 0 0 0 0 BW 2 7 2 2 4 0 13
ENE 0 0 4] 0 0 0 0 WEW 2 W B 5 1 0 -}
E 0 0 ¢ 0 4} 0 0 w 0 10 a 3 4] 4] 17
ESE 0 o 1 0 0 0 1 WNW 0 L] 2 0 0 [ 7
SE 0 3 1 0 0 0 4 Nw 3 1 “ 1 c (4] 0]
8SE 0 “ 1 ! 4] 0 6 NNW 1 e 2 1 0 4] 13
TOTAL 11 8 8 1 e 42
PERIODS OF CALM(HOURS): 0
VARIABLE DIRECTION 0
HOURS OF MISSING DATA: o7
HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 1989 Quanei 2
STABILITY CLASS: D DTOZ
ELEVATION: 33 SPEED: WSATU DIRECTION: WDAID LAPSE: DTA
WIND SPEED(MPH) WIND SPEED(MPH)
WIND WIND
DIRECTION 13 47 812 1318 1924 >24 TOTAL DIRECTION 03 47 B12 1318 1924 >24 TOTAL
N 2 2 ¢ 0 0 0 “ s ‘0 18 1 2 0 0 38
NNE 1 2 0 4] 0 0 3 S8wW 12 9 B 1 0 0 *®
NE ] 2 0 0 4] 0 7 Sw 4 24 0 3 0 0 52
ENE 4 2 0 0 0 0 [ wWew 6 33 & 13 0 0 B
E ‘ 1 1 0 0 4] € w 6 11 18 1 0 4] 36
ESE 2 8 B 0 0 12 WhW 4 N « 2 0 0 14
SE $ % 3 2 0 0 25 NW 4 0 4 (4] [ 0 38
S8E € Y % 3 0 0 3 MNW S 1 0 0 0 19
TOTAL 81 190 130 28 O 0 426
PERIODS OF CALMMOURS) 0
VARIABLE DIRECTION (4]
HOURSE OF MISSING DATA 7
34



RENGS SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
JRNUARY - JUNE 1986

CONTINUOUS RELEASE METEOROLOGY

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD « 1989 Quaner 2

STADIITY CLASS: E DOTOZ
ELEVATION: 33 SPEED WSA1D DIRECTION: WDA1T0 LAPSE: DTA
WIND SPEED(MPH) WIND £ PEED(MPI-

WIND WIND
DIRECTION 13 47 812 1316 1924 >24 TOTAL DIRECTION 03 47 612 1318 1924 >24 TOTAL
N 11 “ B9 0 0 e S 13 & 7 0 0 0 €©2
NME 1 1] 4] 0 0 0 1% S8w 2 € 0 1] 0 37
NE - gns i R 0 [ 12 ' 5 3% 14 O 2P 5
ENE B RN EONE 0 0 14 WaW R B 2 D 82
E AEE S | (4] 0 0 o w s ® 3 0 0 0 18
ESE 4 9 2 0 0 (4 2 WNW 8 ¢ L] (4] 0 (4 18
S€ S N B 9 0 0 85 NwW 1T n 3 0 0 4] 18
SSE > B 13 0 [ 0 NNW B R W n ¢ 17
TOTAL 108 288 100 4 0 0 507
PERIODS OF CALM(MOURS) 0
VARIABLE DIRECTION 0
HOURS OF MISSING DATA 87

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 1989 Cuesrter 2
STABILITY CLASS: F OT02
ELEVATION: 38 SPEED: WSA10 DIRECTION: WDA10 LAPSE: DTA
WIND SPEED(MPH) WIND SPEEDMPH)

WIND WIND
DIRECTION 18 47 812 1318 1824 >24 TOTAL DIRECTION 03 47 612 1318 1924 >24 TOTAL
N 1 3 .99 0 0 4 8 el U el o 0 21
NNE 2 4 8.9 0 0 € S8wW Mk i R D ® 1"
NE 13 7 (4] 0 4] 0 186 Sw 1 7 < 0 0 0 12
ENE 1 3 0 0 0 0 4 wWawW A | et 0 0 0 ”
E 1 R G 0 0 10 w R ¥ -0 8 5.8 ]
ESE @R ey RS 0 0 19 Whivy Rl 4 O BB 7
SE 1 1 8 © 0 0 &% NVi 2 | n 0 0 0 3
S8F P S e 0 0 ] TINW T R PERE o 0 13
TOTAL 4 127 54 0 0 0 221




RENGE SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
JANUARY - JUNE 198¢

CONTINUOUS RELEASE METEOROLOGY

HOURS AT EACH WIND SPEED AND DIREC NON
PERIOD OF PECORD = 1888 Quarter 2

STABILITY CLASS: T Ot

ELEVATION. 33 SPEED: WSA10 DIRECTION: WDA10 LAPSE: DTA

WIND WIND

HRECTION 13 47 B12 12181624 >24 TOTAL DIRECTION U3 47 812 1318 1824 >24 TOTAL
N . 1 @ 0 0 0 $ s R 1 1 4] 0 3
NNE 1 7 D 0 0 (o ] S8wW 5.3 (] o 0 0 2
NE 7 % D ¢ 0 0 2 W 3 1 0 0 (4] 0 “
ENE 1 12 0 4] (4} 0 13 WEW o 0 0 0 ] 4] 4]
E 1 G | 0 0 0 10 w 2 1 0 0 e 0 8
ESE 1 . g 4] 0 ] 12 WNwW 3 1 0 0 4] 4
SE 2 8 4 0 0 0 1 NwW B | 0 - SR 7
SCE 1 0 0 4] 0 0 1 NNW 8 2 0 0 0 10
TOTAL 3D & 6 9 0 0 118

PERIODS OF CALM(HOURS) 0

VARIABLE DIRECTION 0

HOURS OF MISSING DATA 87

HOLRS AT EACH WIND SPEED AND ™ZECTION
PEMIOD OF RECORD = 1989 Coarte, ?
STABILITY CLASS: ALL DT/DZ
ELEVATION: 33 SPEED: WSA10 DIRECTION: WDA10D LAPSE: DT 4
WIND SPEED(MPH) WIND SPEED(MPH)

WIND WIND
DIRECTION 13 47 B12 1318 1824 >24 TOTAL DIRECTION 03 47 812 1318 1924 >24 TOTAL
N " . 0 » 0 0 a2 S 2 8 &« 2 4] 0 158
NNE 2B ®'® (4] 0 37 SSwW 3 8 N » 0 0 142
NE B w19 0 0 58 SwW 16 102 77 18 0 0 213
ENE 1% 21 1 0 0 0 k14 wew 14 140 211 & 3 0 435
E " » 3 ¢ 0 0 52 W 16 72 o 17 0 4] 204
ESE | EEE e PR (4} ] 71 WHW 1 38 B85 ) 0 0 104
SE % W ® 3 0 2 138 NwW 13 81 6 13 0 0 176
SSE 1 81 ¥ B 0 0 147 NNW M B 8 1 4] 0 85
TOTAL 276 958 708 140 3 0 2087

PERIODS OF CALM(HOURS): (¢

VARILBLE DIRECTION 4

HOURS OF MISSING DATA. o7




RENGS SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
JANUARY - JUNE 1988

BATCH RELEASE METECROLOGY

|
|
|
\
|
|
HOURS AT EACH WIND SPEED AND DIRECTION ‘
STABILITY CLABS: A DTDZ
ELEVATION: 33 SPEED: WGA1D DIRECTION: WDA10 LAPSE: DTA
WIND SPEED(MPH) WIND SPEED(MPH)
WIND WIND
DIRECTION 12 47 812 1318 1824 >24 TOTAL DIRECVION 03 47 812 1318 1924 >24 TOTAL
N 2 & 9 ] ] 0 0 8 e A 0 B 2
NNE s R ] 0 ] 0 S8w B2l T 0 B | @
NE 9 9.9 0 0 0 0 sw B .9 W e 2B 28
ENE e G 0 0 0 0 WEW N e R U iR a0
E 2 9 D 0 0 0 0 w 0 W 8 @ 0 0 ar
ESE CBS B 0 o 0 1 WNW S BRSE 1 s 3
SE » 1 9 0 0 0 1 NwW H SR 1 2 8 7
SSE - e Bt 0 0 0 1 NNW e e o ¢ 0 1
TOTAL 0 0 68 M 0 0 147
PERIODS OF CALM(HOURS) <
VARIABLE DIRECTION 0
HOURSE OF MISSING DATA 52
HOURS AT EACH WIND SHEED AND DIRECTION
PERIOD OF RECORD = 1989 Luarter 2
STABILITY TLASS: 8 DOTDZ
ELEVATION: 33 SPEED: WSA10 DIRECTION: WDA10 LAFSE: DTA
WIND SPEED(MPH) WIND SPEED(MPH)
WIND WIND
DIRECTION 1.3 47 812 1318 1624 >24 TOTAL DIRECTION 03 47 812 1318 1924 »>24 TOTAL
N B BB 0 0 o 0 -] [ R 0 e 0 “
NNE ARG AP 0 0 0 0 S8W B ORE 0 B 3
NE B B 0 0 0 1 sw 9.3 '8 0 » 2 $
ENE o 8 9 0 0 0 0 wew BB F 1 R 14
E 2 @ 9 0 0 0 0 w B e 0 g5 <
ESE R R 0 0 0 1 WNW - BRE 0 ® 9 2
SE ® & 9 0 0 0 0 Nw 0o 3 1 3 » 9 7
8SE e dby 0 0 0 @ NNW B S 0 B 2
TOTAL 2 2 18 4 0
PERIODS OF CALM(HOURS) 0
VARIABLE DIRECTION 0

HOURS OF MISSING DATA s




JARUARY - JUNE 1980

BATCH RELEASE METEOROLOGY

HOURS AT EACH WIND SPEED AND DIRECTION

1988 Quarnter 2

c omoz

ELEVATION: 33 SPEED: WSA10 DIRECTION: WDA10 LAPSE: DTA

RSNGS SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
WIND SPEED(MPH)
812 1318 1924 >24 TOTAL oncmou 03 47 812 1318 1924 >24 TOTAL

13 47

PERIOD OF RECORD =
STABILITY CLASS:

TRoeToNmee

Ccoocoooo
S2920000C0O00
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swwmwmmw
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cococoocoo
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oo ocoooo

WIND CPEED(MPH)

13 47 815 1318 024 >24 TOTAL

2

812 1318 1624 >24 TOTAL DIRECTION

HOURS AT EACH WIND SPEED AND DIRECTION

1989 Quarter 2
D DTDZ

E(EVATION: 33 GPEED: WSA10 DIRECTION: WDA10 LAPSE: DTA

wiilD

19 47

PERIODS OF CALM(HOURS).
VARIABLE DIRECTION
HOURS OF MISSING DATA:
PERIOD OF RECORD =
STABILITY CLASS:

TOTAL

CORR2mRC
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PERIODS OF CALM(HOURS)
VARIABLE DIRECTION

HOURS OF MISSING DATA

TOTAL



WIND

JANUARY - JUNE 1988

BATCH RELEASE METEOROLOGY

HOURE AT EACH WIND SPEED AND DIRECTION

RENGE SEMIANNUAL RADNOACTIVE EFFLUENT RELEASE REPORT

1968 Quarnter 2

WIND SPEED(MPH)

B12 1318 1824 >24 TOTAL DIRECTION 03 47 812 (318 1924 >24 TOTAL

E DIDZ

ELEVATION: 33 SPEED: WSA10 DIRECTION: WDA10 LAPSE: DTA

13 &7

PERIOD OF RECORC =
STABILITY CLASS:

ﬂ7n"'!l.
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M N -
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CO0O0CO -9

\‘027.7"

BN ECN- - N

WIND SPEED(MPH)

03 47 8512 1318 1924 >24 TOTAL

138

0

HOURS AT EACH WIND SPEED AND DIRECTION

DT/oZ
812 1318 182¢ >24 TOYAL DIRECTION

R 8 24

1988 Quarte 2

F

WIND SPEED(MPH)
13 &7

ELEVATION: 33 SPEED: WSA10 DIRECTION: WDAID LAPSE: NTA

TOTAL
PERIODS OF CALM(HOURS;):
HOURS OF MISSING DATA:
PERIOD OF RECORD =
STABIL'TY CLASS:

NSt ~NNO
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n° #0
PERIODS OF CALM(HOURS):
VARIABLE DIRECTION

HOURS OF MISSING DATA:

TOTAL




WIND

JANUARY - JUNE 1980

BATCH RELEASE METEOROLOGY

RENGS CEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
HOURS AT EACH WIND SPEED AND DIRECTION

1968 Quarnter 2
WIND SPEED(MPH)
139 47 812 1318 1624 >24 TOTAL DIRECTION 03 47 612 1318 1624 >24 TOTAL

@ D1z

ELEVATION: 33 SPEED: WSAI0 DIRECT'ON. WDATD LAPSE: DTA

PERIOD OF RECORD =
STABIITY CLASS:

e -OUB NG
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WIND SPEED(MPH)

0 47 812 1318 1824 >24 TOTAL

HOURS AT EACH WIND SPEED AND DIRECTION

12

812 1318 1624 >24 TOTAL DIRECTION

15 &
1988 Quartsr 2
ALl DT/DZ
ELEVATION: 33 SPEED: WSA10 [XRECTION: WDA10 LAPSE: DTA
WIND SPEED(MPH)
149 47

PERIODE OF CALMHOURS):
VARASLE DIMECTION
HOURS OF MISSING DATA

PFRIOD OF RECORD =
STABILITY CLASS:

TOTAL
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