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1.0

INTRODUCT ION

Thie Semiannual Radioactive Effluent Release Report is for Union
Electric Company's Callaway Plant and is submitted in accordance
with the requirements of Technical Specification 6.9.1.7. The
report covers the period from July 1, 1987 through December 31,
1987.

This report includes a summary of the quantities of radioactive
1iquid and gaseous effluents and solid waste released from the
plant, The information is presented in accordance with the format
outlined in Appendix B of Regulatory Guide 1.21, Revision 1, June
1974,

All liquid and gaseous effluents discharged during this reporting
period were ir compliance with the limits of the Callaway Plant
Technical Specifications.



SUPPLEMENTAL INFORMATION

Regulatory Limits

Specified as follows are the technical specification limits
applicable to the release of radioactive material in liquid and
gaseous effluents,

Fission and Activation Gases (Noble Gases)

The dose rate due to radicactive noble gases released in gaseous
effluents from the site to areas at and beyond the site boundary
shall be limited to less than or equal to 500 mrem/yr to the total
body and less than or equal to 3000 mrem/yr to the skin.

The air dose due to noble gases released in gaseous effluents, from
each urit. to areas at and beyond the site boundary shall be limited
to the following:

a. During any calendar quarter: Less than or equal to 5 mrad for
gamma radiation and less than or equal to 10 mrad for beta
radiation and,

During any calendar year: Less than or equal to 10 mrad for
gamma radiation and less than or equal to 20 mrad for beta
radiation,

Radioiodine, Tritium, and Particulates

The dose rate due to lodine 131 and 133, tritium and all
radionuclides in particulate form with half lives greater than eight
(8) days released in gaseous effluents from the site to areas at and
beyond the site boundary shall be limited to less than or equal to
1500 mrem/yr to any organ.

The dose to a member of the public from Iodine 131 and 133, tritium,
and all radionuclides in particulate form with half-lives greater
than eight (8) days in gaseous effluents released to areas at and
beyond the site boundary shall be limited to the following:

a. During any calendar quarter: Less than or equal to 7.5 mrem to
any organ and,

During any calendar year: Less than or equal to 15 mrem to any
organ.
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Liquid Effluents

The concentration of radioactive material released in 1liquid
effluents to unrestricted areas shall be limited to the
concentrations specified in 10 CFR Part 20, Appendix B, Table II,
Column 2 for radionuclides other than dissolved or entrained noble
gases, For dissolved or entrained noble gases, the concentration
shall be limited to 2.0E-04 microcuries/ml total activity,

The dose or dose commitment to an Individual from radiocactive
materials in liquid effluents released to unrestricted areas shall
be limited:

a, During any calendar quarter to less than or equal to 1.5 mrem
to the total body and less than or equal to 5 mrem to any
organ, and

b. During any calendar year to less than or equal to 3 mrem to the
whole body and to less than or equal to 10 mrem to any organ.

Uranium Fuel Cycle Sources

The annual (calendar year) dose or dose commitment to any member of
the public due to releases of radicactivity and to radiation from
uranium fuel cvcle sources shall be limited to less than or equal to
25 mrem to the total body or any organ, except the thyroid, which
shall be limited to less than or equal to 75 mrem.

Maximum Permissible Concentrations

The maximum permissible concentration values specified in 10CFR20,
Appendix B, Table II, Column 2 are used to calculate release rates
and permissible concentrations of liquid radioactive effluents at
the unrestricted area boundary. A value of 2,0F-4 microcuries/ml is
used as the MPC for dissolved and entrained noble gases in liquid
effluents.

For gaseous effluents, maximum permissible concentrations are not
directly used in release rate calculations since the applicable
limits are stated in terms of dose rate at the unrestricted area
boundary.

Average Ene:gi

This is not applicable to the Callaway Plant's radiological effluent
technical specifications.

Measurements and Approximations of Total Radicactivity

The quantification of radiocactivity in liquid and gaseous effluents
was accomplished by performing the sampling and radiological
analysis of effluents in accordance with the requirements of Table
4,11-.1 and Table 4,11-2 of the Callaway Plant Technical
Specifications (See NUREG-1058, "Technical Specifications, Callaway
Plant, Unit No. 1" (October, 1984)),



Gamma spectroscopy was the primary analysis technique used to
determine the radionuclide composition and conceatration of liquid
and gaseous effluents. Composite samples were analyzed for Sr-89,
Sr-90, and Fe-55 by an independent laboratory. Tritium and alpha
were measured for both liquid and gaseous effluents using liquid
scintillation counting and gas flow proportional counting
techniques, respectively.

The total radiocactivity in effluent releases was determined from the
measured concentrations of each radionuclide present and the tntal
volume of effluents discharged. Gross beta or gamma radiocactivity
measurement techniques were not utilized to approximate the total
radiocactivity in effluents.

2:3 Batch Releases

2:.3.1 Liquid
Number of batch releases: 124
Total time period for batch releases: 3.774E4 minutes
Maximum time period for a batch release: 1151 minutes
Average time period for batch releases: 304 minutes
Minimum time period for a batch release: 15 minutes
Average stream flow during periods of release of effluent into a
flowing stream: 76,957 cfs*

*Letter, L. A. Waite (US Gevlogical Survey) to C, C. Graham (Union
Electric Co.) dated 1-4-88,

4% Gaseous
Total for the Non=Outage
Reporting Period Related
Number of batch releases 65 55
Total time period for batch releases €7,220 minutes 11,104 minutes
Maximum time period for a batch release 24,836 minutes 791 minutes
Average time period of batch releases 1,034 minutes 202 minutes
Minimum time period for a batch release 9 minutes 60 minutes
2.6 Abnormal Releases

2.6.1 Liquid

Number of releases: 0

Total Activity released: O




2.6'2

3.0

3.1

4.0

4.1

5.0

5.1

6.0

6.1

Gaseous
Number of releases: 1
Total Activity released: 1,54 E-4 Ci

SUMMARY OF GASEOUS RADIOACTIVE EFFLUENTS

The quantities of radiocactive material released in gaseous effluents
are summarized in Table 1A and 1B, Note that for this reporting
period no gaseous effluents were considered as elevated releases.

SUMMARY OF LIQUID RADIOACTIVE EFFLUENTS

The gquantities of radioactive material released in liquid effluents
are summarized in Table 2A and 2B.

SOLID WASTE

The quantities of radioactive material released in shipments of
solid waste and irradiated fuel transported from the site during the
reporting period are summarized in Table 3. The activity and
fractional abundance of each nuclide was determined for each waste
type by an independent laboratory based upon radiochemical analysis
of samples of that waste type. The curie amount of each nuclide
listed in Table 3 was determined as the product of the fractional
abundance and the total curies shipped. Those nuclides which
comprise at least 17 of the total activity for a particular waste
type are presented in Table 3. Additionally, as noted in the "Solid
Waste Disposition" section of Table 3, nine total shipments were
released with eventual disposal at the Beatty, NV disposal facility.
Two of these shipments are listed separately due to their being
consigned initially tn a waste processor for supercompaction prior
to disposal. A third shipment was also released to the waste
processor during the reporting period. None of the waste from this
third shipment was disposed of in a burial facility during this
period. This volume will be accounted for during the next reporting
period.

RELATED INFORMATION

Unplanned Releases

Unplanned releases are inadvertant or unanticipated releases of
radioactive material, or releases of radiocactive material via normal
pathways without a release permit or proper authorization, or
without proper sampling and analysis, or releases which are
conducted in such a manner as to result in significant deviation
‘rom the requirements of the release permit,

There was one unplanned release during the reporting period.




On 9-22-87, I-131 activity was ideatified in an Auxiliary Boiler
sample at a concentration of 3,8E-7 uCi/ml, Administrative controls
had previously been placed on this system to ensure that boiler
blowdown and drains would be routed to 1liquid radwaste if
contaminated., These controls were verified and operation of the
Auxiliary Boiler was continued.

On 10-14-87 it was discovered that the Auxiliary Boiler was being
continuously vented to atmosphere to prevent tripping the boiler on
low load, The boiler had been operated in this mode for
approximately 23 days. Operation of the boiler was immediately
secured and samples were taken for analysis. The concentration of
1-131 was found to be 3.6E-7 uCi/ml, The boiler was drained to
liquid radwaste, filled, and resampled to ensure that no activity
was present,

On 10-17-87 the Auxiliary Boiler was started up and at 0937 activity
was again detected at a concentration of 1E=7 uCi/ml I-131, Boiler
operation was continued but without venting steam to atmosphere.
The activity was determined to be coming from the Secondary Liquid
Waste Evaporator Vent Gas Cooler drains and the steam trap,
Secondary Liquid Waste Evaporator density cell wash. Recycle of
Radwaste Building steam loads to the Auv Boiler was secured and
redirected to Radwaste systems for processing/discharge.

Identified corrective actions are: 1) Until the source of the
contamination can be corrected, the Auxiliary Boiler will be sampled
daily when operating; 2) [f activity is present in the Auxiliary
Boiler, it will be operated without blowdown or venting of steam; 3)
The possibility of a leak in the Secondary Liquid Waste Evaporator
has been investigated and a design change has been initiated to
redirect the two identified sources of contamination to contaminated
radwaste drains, and, when repaired, will return to normal sytem
lineup of the Auxiliary Steam System.

The dose at the SITE BOUNDARY was calculated to be 9.6E-~5 mrem from
the release of approximately 1.54E-4 Ci of 1-131., The calculated
dose represents a small fraction (1E-3Z) of the quarterly limit of
Technical Specification 3,11.2.2. This event did not adversely
affect or endanger the health or safety of the public.

This event is documented by Incident Report 87-223, and a Safety
Evaluation has been performed in accordance with 10CFR50.59.

Changes to the Process Control Program

Revision 8 to the Callaway Process Control Program (PCP) was issued
October 14, 1987, This revision .incorporated revised boundary
conditions/ratios used in the development of batch solidification
formulations, revised acceptance criteria for determining structural
stability, and addition of full scale (55 gallon) test
solidification., Minor text revisions were required due to these
changes, Attachment 1 includes documentation of the fact that the
change has been reviewed and found acceptable by the On-Site Review
Committee (ORC).
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6.4

Changes to the Offsite Dose Calculation Manual

Revision 4 to the Callaway Plant's Offsite Dose Calculation Manual
(ODCM) was 1issued February 23, 1987, but was inadvertently not
described in the previous Semiannual Radioactive Effluent Release
Report, and is therefore being reported herein., A completa copy of
the ODCM (Rev. 4) is included with this report as Attachment 1,
There were no changes to the ODCM during the period July 1 -
December 31, 1987.

There were several minor clarifications which were incorporated into
Rev, 4; however, these did not change the methodology, parameters,
or intent, and are not further enumerated.

Pages 7 & 13: The definition of C_ and C_ were revised to delete
the reference to a "monthly composife sample'", Although the minimum
sampling frequency is defined by Technical Specification 3.11.1.1 as
monthly, more frequent sampling may be performed.

Page 23: Added methodology for performing the 3l-day dose
projection required by Technical Specification 3,11,1.3. This was
not previously described in the ODCM,

Page 24: Rev. 3 erroneously stated that radiation monitor setpoints
were based on the "instantaneous concentration limits of 10CFR20,
Appendix B, Table II, Column 1". This has been revised to properly
state that the setpoints are based on the instantaneous dose limits
of Technical Specification 3,11.2.1. It should be noted that there
were no changes to the methodology or equations.

Page 65: Added methodology for performing the 3l-day dose
projection required by Technical Specification 3.11.2.4, This was
not previously described in the ODCM,

Pages 67,68,71,& 72: Revised the following to reflect current
information regarding the use of areas within the SITE BOUNDARY: (1)
The description of the MEMBER OF THE PUBLIC; (2) The description of
the wutilization of areas within the SITE BOUNDARY; (3) The
description of the dose pathways for the MEMBER OF THE PUBLIC; (4)
Location for assessment of direct radiation dose from outdoor
storage tanks and from the operation of the unit,

Major Changes to Radwaste Treatment Systems

There were no major changes to Radwaste Treatment Systems during the
reporting period.



6.5

6.6

7.0

8.0
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8.2

Land Use Census Changes

There were no changes in critical receptor locations for dose
calculations during the reporting period.

Inoperat {1ity of Effluent Monitoring Instrumentation

A'l effluent monitoring instrumentation was OPERABLE within the
i1imity specified by Specifications 3,3.3.9 and 3.3.3.10 during the
reporting period.

METEOROLCGICAL DATA

M.ceoroleygical data for the year 1is presented in Table 4 as
Cumulative Joint Frequency Distributions for both 10 and 60 meter
elevations

ASSESSMENT OF DOSES

The asssessment of doses to the maximum exposed individual from
vasec*” and Liquia effluents was performed for locations
reprenzating the maximum dose. In all cases, doses were well below
Technic'l 3jpecification limits.

vose at tke SITE BOUNDAR. and Nearest Residence From Gaseous
E;?luengg

A> assessment of doses from gaseous effluents was performed in
serordance witi the Callaway Plant ODCM for the maximum exposed
ir§ 'vidnal at .he SITE BOUNDARY and Nearest Residence location with
the »>{.hest ground level concentration of radioactive material,
b.sed vuin actur]l meteorological conditions existing during the
*war, DNosez were assessed at each location considering the noble
pax exposurs, inhalation, ground plane, and ingestion pathways. The
ingestion jatws e considered were the produce, vegetable, goat's
m’l%, cow' 8 m'lk, and meat pathways. This assessment was performed
for eact ige yroup, vith t.e Child age group receiving the highest
dose,

fhe resu’ts of the aszessment for the Child age group are presented
in Tatrle 5. Tt musy 2¢ noted that the calculations for the SITE
£ 4BY location conservatively assume a hypothetical maximum
esprsed iny (vidual, vhile the calculations for Nearest Residence are
for a4 re.l {irdividual, 1. 4s conservatively assumed that each
ingestion pathway exists at the «~i*= boundary and the Nearest
Regjdence lucat®as..

Do.« to the MEMBER OF THe PUPLTU from Activities Within the SITE
BOUNGARY

The &§:.:sment 0i (3e to the «EMiER ~F THE ..BLIC from activities
within the SI.E BOUNDARY wa: performed in sccorcanrce with Chapter &
of the Cullawar Plant ODCM, The drse to th. MEMbuR ~F THE PURLIC
from ¥.tiv’ ‘ies within che S{7E  UND’~Y {is presented in Table £.



8.3

8.4

Total Dose Due to the Uranium Fuel Cycle

Since there are no other uranium fuel cycle facilities within 8 km
of the Callaway Plant, the total dose to the most likely exposed
MEMBER OF THE PUBLIC results from direct radiation and radioactive
effluents from the Callaway Plant., The methodology for assessing
this dose is described in Chapter 4 of the Callaway Plant ODCM,

The Total Dose from the Uranium Fuel Cycle was evaluated for tie
MEMBER OF THE PUBLIC who may uee portions of the area within the
SITE BOUNDARY for purposes not associated with plant operations, and
for the Nearest Resident, who is assumed to receive an insignificant
dose from activities within the SITE BOUNDARY.

The Total Dose to the MEMBER OF THE PUBLIC is from the dose due to
activities within the SITE BOUNDARY (Table 6) and the dose due to
gaseous effluents at his residence. The food ingestion pathways ac
not exist at the residence location,

The Total Dose at the Nearest Residence is due to the dose from
gaseous effluents, assuming that each food ingestion pathway exists
at this location (Table 5).

In each case, the whole body gamma dose from Noble Gases and ground
plane exposure is added to the organ dose from the inhalation and
ingestion pathways.

The Total Dose from the Uranium Fuel Cycle is presented in Table 7.

Dose Due to Liquid Effluents

The total dose to the maximum exposed Individual from 1liquid
effluents released from the Callaway Plant during the year is
presented in Table (.



TABLE 1A

SEMIANNUAL SUMMATION OF GASEOUS RELEASES
ALL AIRBORNE EFFLUENTS
QUARTERS 3 AND 4, 1987

UNIT QUARTER 3 QUARTER 4  EST TOTAL
TYPE OF EFFLUENT ERROR %

A. FISSION AND ACTIVATION GASES

l. TOTAL RELEASE T CURIES  9.382  1.1462 20
2.  AVERAGE RELEASE RATE FOR PERIOD  UCL/SEC  1.1882  L.43g1 :
3. PERCENT OF TECH-;PEC LIMIT --------------;-------;T;;;:;---—----;-;ZE-; ..............
B, RADIOIODINES

1. tomaL opmNe-1:1 CURTES  5.50E-5  6.368-5 23
2. AVERAGE RELFASE RATE FOR PERIOD  UCI/SEC  6.926-3 8.008-6
3. PERCENT OF TECH SPEC LIMIT % 6.59E-3  7.628-6 e

C. PARTICULATES

R ———————————————— PSP e e g

) 8 PARTICULATES (HALF-LIVES > 8 DAYS) CURIES 1.54E~5 1,41E-6 30
2.  AVERAGE RELEASE RATE FOR PERIOD GCI/SEC | 1.04E-6 10787
3. PERCENT OF TECH SPEC LMIT % 1.268-7  1.1s8-8
4.  GROSS ALPHA RADIOACTIVITY CURTES  2.456-6  1.278-6
| D. TRITIUM
1 tom mmest CURIES  6.0480 6.9980 14
3. AVERAGE RELEASE RATE FOR PERIOD UCL/SEC  7.60E-1 B9kl
3. PERCENT OF TECH SPEC LIMIT : S.008-5  5.79-s

PAGE 1 of 1



TABLE 1R

SEMIANNUAL AIRBORNE CONTINUOUS AND BATCH RELEASES
GROUND LEVEL RELEASES
FISSION GASES, IODINES, AND PARTICULATES
QUAKTERS 3 AND 4, 1987

CONTINUOUS RELEASES BATCH RELEASES

NUCLIDE UNIT QUARTER 3 QUARTER 4 QUARTER 3 OUARTER 4
1. FISSION GASES

Kr~85M CURIES 3.49E0 6.86E-2 1.41E-2 4,97E-5

Kr-85 CURIES 0 0 4.59E0 1.75E1

Kr-87 CURIES 4,76E-2 0 0 0

Kr-88 CURIES 3.65E0 0 0 0

Xe-131M CURIES 0 0 4.66E0 1.38E1

Xe~133M CURIES 3.11E0 0 2.38E0 3,43E-3

Xe-133 CURLES 4.12E2 3.00E1 4,56E2 4.89E1

Xe-135M CURIES 3.70E-2 0 0 0

Xe~-135 CURIES 4.35E1 3.32E0 1.54E~1 1.73E-2

Xe-138 CURIES 0 0 0 0

Ar-41 CURIES 0 0 6.48E~1 5.80E-2

TOTAL FOR PERIOD CURIES 4.66E2 3.34E1 4.68E2 8.03E1
2, IODINES

1-131 CURIES 1.96E-6 1.14E-5 5.30E~5 5.,22E=-5

1-133 CURIES 0 0 0 8.58E-10

I-135 CURIES 0 0 3.88E~-7 0

TOTAL FOR PERIOD CURIES 1.96E-6 1.14E-5 5.34E-5 5.22E-5
3. PARTICULATES

H-3 CURIES 4,52E0 5.06E0 1.52E0 1.93E0

Co=-58 CURIES 9.45E~6 1.44FE-7 0 9.93E-10

Co=-60 CURIES 8.47E~7 0 0 0

Rb-88 CURIES 7.94E-6 0 4,64E-4 1.96E-6

Sr-89 CURIES 0 0 0 0

Cs~-134 CURIES 1.24E-6 0 0 0

Cs=137 CURIES 1.41E-6 0 0 0

Cs-138 CURIES 0 0 1.00E-4 0

Sr-90 CURIES 0 0 0 0

G ALPHA CURIES 6.19E-7 1.03E-6 1.83E-6 2.39E-7

TOTAL FOR PERIOD CURIES 4.52E0 5.06E0 1.52E0 1.93EC

PAGE 1 OF 1




TABLE 2A

SEMIANNUAL SUMMATION OF LIQUID RELEASES
ALL LIQUID EFFLUENTS
QUARTERS 3 AND 4, 1987

UNIT QUARTER 3 QUARTER 4 EST TOTAL
TYPE OF EFFLUENT ERROR 2

A, FISSION AND ACTIVATION PRODUCTS

1. TOTAL RELEASE (NOT INCLUDING B 5 L e
TRITIUM, GASES, ALPHA) CURIES 9.75E-2 3.61E-1 20

2.  AVERAGE DILUTED CONCENTRATION
DURING PERIOD UCI/ML 1,.50E=-7 9.37E=-7

3. PERCENT OF APPLICABLE LIMIT g TR T AR SR

B. TRITIUM

\. TOTAL RELEASE CURIES  l.1282 3,661 14

2. AVERAGE DILUTED CONCENTRATION s il
DURING PERIOD UCI/ML 1.73E=-4 9.66E~5

3. PERCENT OF APPLICABLE LT % s.o6 a2

C. DISSOLVED AND ENTRAINED GASES

1. ToTAL RELEASE CURIES  2.66E0  l.az8-2 21

2. AVERAGE DILUTED CONCENTRATION
DURING PERIOD UCI/ML 4,10E-6 2,96E-8

3. PERCENT OF APPLICABLE LOMIT % 2.05 1.4%-2

D. GROSS ALPHA RADIOACTIVITY

I, TOTAL RELEASE CURIES | 5.64E-4  6.94E-4 29

E: WASTE VOL RELEASED (PRE-DILUTION) GAl 6.15E6 4.99E6 10

F. VOLUME OF DILUTION WATER USED AL 1.65e8 95187 10

- - . . - -

PAGE 1 OF 1



TABLE 2B

SEMIANNUAL LIQUID CONTINUOUS AND BATCH RFLEASES
TOTALS FOR EACH NUCLIDE RELEASED
QUARTER 3 AND 4, 1987

CONTINUOUS RELEASES BATCH RELEASES
NUCLIDE UNIT QUARTER 3 QUARTER 4  QUARTER 3  QUARTER &
ALL NUCLIDES
-3 CURIES 0 0 1.12E2 3.66E1
Cr-51 CURIES 0 0 1.61E-3 4,81E=2
Mn-54 CURIES 0 0 2.79E-3 1.10E-2
Fe-55 CURIES 0 0 6.03E-4 9.96F-3
Fe-59 CURIES 0 0 1.80E-4 3.83E-3
Co-57 CURIES O 0 0 6.11E-4
Co-58 CURIES 0 0 6.55E=2 1.63E-1
Co=-60 CURIES 0 0 7.32E-3 4,86E=2
Rb-88 CURIES 0 0 3,22E-4 0
Sr-89 CURIES © 0 0 1.77E-3
Zr-95 CURIES 0 0 4.04E-4 7.44E=3
Nb-95 CURIES 0 0 7.18E-4 1.31E-2
Mo-99 CURIES 0 0 9.47E~4 0
Tc-99M CURIES 0 0 1.09F-3 0
Ru-103 CURIES 0 0 0 6.38E-4
Ag-110M CURIES 0 0 1.54E=4 0
Sb-124 CURTES 0 0 0 7.76E=5
Sb-125 CURIES 0 0 0 1.82E-3
Sn-113 CURIES 0 0 0 7.20E-4
1-131 CURIES 0O 0 8.78E-3 1.53E-3
1-133 CURIES 0 0 6.23E-5 0
Cs~-134 CURIES 0 0 1.75E-3 1.98E-2
Cs-136 CURIES 0 0 1.12E-4 0
Ce-137 CURIES 0 0 1,79E-3 2.57E-2
Ce-138 CURIES O 0 4.53E-4 0
Ba-140 CURIES 0 0 1.70E-3 5,28E-5
La-140 CURIES 0 0 1.12E-4 8.37E-6
Ce-144 CURIES © 0 2.90F-4 3,69E-3
Kr-85 CURIES 0 0 1,25E-3 0
Kr-85M CURIES 0 0 2.91E-4 0
Xe-131M CURIES 0 0 2, 40F=2 4,64E=4
Xe-133 CURIES O 0 2,560 1.06E=2
Xe-133M CURIES O 0 3.80E-2 0
Xe-135 CURIES 0 0 3.96E-2 2.07E=-4
Sr-90 CURIES 0 0 0 1.28E-3
G ALPHA CURIES 0 0 5,64E-4 6.94E~4
TOTAL FOR PERIOD CURIES 0 0 1.15E2 3.69E1

R ——————————————— S e

PAGE 1 OF 1



TABLE 3 |

SOLID WASTE & IRRADIATED FUEL SHIPMENTS
QUARTERS 3 & 4, 1987

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (DOES NOT INCLUDE
IRRADIATED FUEL)

Page | of 2

TYPE OF WASTE 6~MONTH EST. TOTAL
PERIOD ERROR (7T)
a. Spent resins, filter sludges 65.1 m® +/= 25%
evaporator bottoms, etc. 2.74E401C14
Co-58 232 6.21E+00 Ci
Cs~137 162 4,27E+00 Ci
Fe-55 15% 4,14E400 Ci
Cs=-134 11% 3.07E4+00 Ci
Co=60 102 2.73E4+00 Ci
Ni-63 87 2,15E+00 C1i
8§b=-125 77 1.97E400 Ci
H=-3 5% 1.47E+4C0 Ci
Mn=-54 27 6.,20E-01 Ci
Sb-124 22 4,73E-01 Ci
b. Dry compressible waste, 113.1 n® +/=- 252
contaminated equipment., etc. 7.46E0 Ci
Cr-51 30% 2.26E+00 Ci
Co=58 197 1.43E400 Ci
Nb=-95 1272 8.83E-01 Ci
Fe-55 127 8.60E-01 Ci
C=14 87 5.94E-01 Ci
Zr-95 6% 4,40E-01 C4
Co=60 47 3.30E-01 Ci
Ni-63 % 2.40E-01 Ci
Mn=-54 3z 2.15E-01 Ci
Ce~144 17 1.06E-01 Ci
e, Irradiated components, control 0 m?
rods, etc. 0 Ci
d. Other 0 m?
| 0 ci
| Solid Waste Disposition
l Number of Mode of Class of Solid Tvpe of
! Shipments Transportation Destination Waste Shipped Container
’ 7 truck Richland, WA A LSA
7 truck Beatty, NV A LSA
L 2 truck Beatty, NV (via SEG) A LSA
|
l




TABLE 3 (cont.)

Solidification Agent

n_n

Cement (applicable to waste type "a" only)

B. IRRADIATED FUEL SHIPMENTS (DISPOSITION)

Number of Shipments Mode of Transportation

0 N/A

Destination

N/A



REFORT CATEGORY

*
PERIOD OF RECORD :
REFORT START TIME :
REFORT END TIME :
STABILITY CLASS :
ELEVATION !

WIND SPEED(MPH)

METEROLOGICAL DATA.

HIC

EACH WIND SFEED AND OIRECTION

QUARTER #
0:i00 HRS =

A
10 METERS

12

12100AM JANUARY 1»
4343159 HRS = 11:!59PM JUNE 30,

10 METER LEVEL

- e e A e S O W e S e e e e S e S e M e e WS R S S W S e e e S e e e e .

FAGE L1 OF 7

QUARTERLY TOTALS OF HOURS AT

1987
1987
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- e e G e S e W e e S S e R S e e e e e e e e e e S S e e e -
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e . S e s e s . e G S e e o e - -

N B S S RS S SRS NN SR ———————— SRR e e ettt L

S S o S A e e s e T S e e e e

FERIODS OF CALM(HOURS)! 0.000E-01
HOURS OF INVALID DATA ¢ 0.000E-01

AFPROVED BY! & &G MWA—

TITLE:

SUAN TS

oaTE: 20|88




TABLE 4

HIC FAGE 2 OF 7

REFORT CATEGORY

METEROLOGICAL DATA., QUARTERLY TOTALS OF HOURS AT
EACH WIND SFEED AND DIRECTION
QUARTER #% 12
0100 HRS = 12100AM JANUARY 1,
6343159 HRS = 11159FM JUNE 30»
B

10 METERS

!

!

PERIOD OF RECORD :

REFORT START TIME ' 1987

REFORT END TIME : 1787
STABILITY CLASS :

~ ELEVATION H

SPEED(MPH) AT 10 METER LEVEL

. e A e e G S R e e e R e e e R W S e e e e S S R e e -
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[P R ———— e a— e s S e e e R R R e e

-
-

"~
L=
<
m

.

. M e S e R R S e e S e e e S e T G e e B e e S R S A TR

- . e G A e e G S G e R e e e S e e S

PSR SRS SR S SR SRR - ————— e e R e

NW

0.00E~-01

-

1.00E 00

.-

3.00E 00

-

0.00E-01

0.00E-01

0.,00E-01

4,00E 001

- e o S e S W S e G A S S e S G W N A S - - — " —— -

e e S e e A S g A o e G e -

0.00E-01

0.00E-01

2.,00E 00

-

00005'01

2+00E-Q

.-

2.00E 001

-

95.80E 011

S S - o e o . A - A, o S o - -

PERINDS OF CALM(HOURS)!
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: TABLE 4
;" MIC PAGE 3 OF 7
. REPORT CATEGORY ! METEROLOGICAL DATA. QUARTERLY TOTALS OF HOURS AT
! EACH WIND SFEED AND OIRECTION
~ PERIO0D OF RECORD ! QUARTER & 12
REPORT START TIME ! 0100 HRS = 12:00AM JANUARY 1, 1987
REFORT END TIME ! 4343159 HRS = 11:159FN JUNE 30, 1987
STABILITY CLASS ' C
ELEVATION { 10 METERS
]
WIND SPEED(MPH) AT 10 WETER LEVEL
§ . 1-3 1 4-7 T 8-12 % 13-18 1  19-24 &  >24 ! TOTAL ¢
M 1 0.00E~01 1 0.00E-01 § 0+00E-01 ! 2.00E 00 & 0+00E-01 ! 0.00E-21 ! 2.00F 003
NNE! 0.00E-01 : 4.00E 00 ! 3.00E 00 : 0.00E-01 ¢ 0.00E-01 ! 0.00E-01 ! 9.00€ 00}
NE i 0.00E-01 ! 4.00E 00 i 3.00E 00 ! 0.00E-01 ! 0.00E-01 i 0.00E-01 : 7.00E 003

ESE: 1.,00E 00 ¢ 1,00E 00 ¢ 2.00E 00 ¢! 0,00E-01 ! 0.00E-01 ! 0.00E-01 ! 4,00E 003

- ———— - - — e S S - -

$.00E 0C ¢ 4,00 00 ! 1.00€E 00 ! O0.Q0E~-01 ! 0.00E-01 ! 1,10E 01!

-
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‘ ———————————————————————————————————————————————————————————————————————————————
|
‘i --------------------------------------------------------------------------------
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FERIODS OF CALM(HOURS)? 0.,000E-01
MOURS OF INVALID DATA t 1.000E 00

l APPROVED BY! CLO MaAe— TITLE ! SuPN wPTS oate: 2|l 08




TABLE 4

MIC FAGE 4 OF 7

REFORT CATECORY HETEROLOGICAL DATA. QUARTERLY TOTALS OF HOURS AT

.-

EACH WIND SFEED AND DIRECTION

FERIOD OF RECCRD ! QUARTER & 12

REFORT START TIME t 0100 HRS = 1Z2:!00AM JANUARY 1y 1987

REFPORT END TIME ! 4343:5%9 HRS = 11:15S9FPM JUNE 30, 1987

STABILITY CLASS ¢+ D

ELEVATION ! 10 METERS
. WIND SFFED(MFH) AT 10 METER LEVEL

i 1-3 : 4-7 : 8-12 ' 13-18 ¢ 19-24 ¢ »29 ! TOTAL :

f N ! 2.00E 00 % 4.00E 00 ¢ 2.,00E O1 ! 4.00E 00 ! O0.Q00E-01 ! 0.00E-01 ¢ 3,20E O1:
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APPROVED BY! .20 Nt A TITLE: GuéN Hers oaTE: 2files




REPORT CATEGORY

TABLE 4

HMIC FAGE S5 OF 7

METEROLOGICAL DATA., QUARTERLY TOTALS OF HOURS AT
EACH WIND SFEED AND OIRECTION

QUARTER ¢ 12

0100 HRS = 12100AM JANUARY 1y 1987

4343:59%9 HRS = 11159FM JUNE 30+ 1987

PERIOD OF RECORD
REFPORT START TIME
REPORT END TIME

B e e A ey e

STABILITY CLASS E
- ELEVATION 10 METERS
WIND SPEED(MPH) AT 10 HETER LEVEL
! 1-3 $ 4-7 : 8-12 13-13 $ 19-24 ¢ 24 { TOTAL {

N ¢ S,00E 00 I 2.00E 01 v 1.50E 01 : 1,Q0E Q0 § 0.00E~-01 ! 0.00E~ 01 t 4.10E 01

- —— - -~ — - - ., - S . - — - -

e e . W e A e e e e e e e e e ——— - ——— -
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--------------------------------------------------------------------------------
————————————————————————————————————————————————————————————————————————————————
--------------------------------------------------------------------------------
————————————————————————————————————————————————————————————————————————————————
——————————————————————————————————————————————————————————————————————————————————
----------------------------------------------------------------------------------
...................................................................................
——————————————————————————————————————————————————————————————————————————————————
...................................................................................
...................................................................................
___________________________________________________________________________________

TOT: 1.83E 02 ¢ 7.42E 02 ! 4.8B9E 02 ¢ B.90E 01 ! 4.,00E 00 ! 1,00E 00 { 1.53E 03¢

e S G R R W PR S N S p————————————— b R e e

FERIODS OF CALM(HOURS)! 9.000E 00
HOURE OF INVALID DATA ! 2.,000E 00

APFROVED BY! &GO A4l TITLE! SuPV wEeTs paTE: 2l 88




MIC FAGE & OF 7
REPORT CATEGORY ! METEROLOGICAL DATA. QUARTERLY TOTALE OF HOURS AT
‘ ! EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD ¢! QUARTER & 12
REPORT START TIME ¢! 0100 HRS = 12100AM JANUARY 1, 1987
REFORT END TIME ¢ 4343159 HRS = 11:159FN JUNE 30, 1987
STABILITY CLASS ¢ F
ELEVATION t 10 METERS
WIND SFEED(MPH) AT 10 METER LEVEL

: 1-3 ' 4-7 : 8-12 : 13-18 ¢ 19-24 ¢ »24 ¢ TOTAL :

N ! 3,00E 00 ¢! 7,00€ 00 : 0.00E~-01 ! 1,00E 00 % 0.00E-01 ! 0.00E-Q01 ! 1.10E 01:

- —— - W e e e - -

- ——— - . e e A A e G e e S e e e e e T e
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PSRRI F - ————————— S e e e T ol
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S S S S e o Se e W e e e W S N e W e e e S S e A S R S A o - — - -

FERIODS OF CALMCIOURS)! 7.Q000E 00
HOURS OF INVALID DATA ¢t 4.000E 00

AFFROVED BY! & CGMab TITLE: SuPV pers pate: 20 lee

el B T e B i - e e T e e e e mae

e |




TABLE 4
J MIC FAGE 7 OF 7
~ REPORT CATEGORY i METEROLOGICAL DATA, OUARTERLY TOTALS OF HOURS AT
! EACH WIND SFEED AND DIRECTION
PERIOD OF RECORD ! QUARTER ¢ 12
REFORT START TIME ! 0100 HRS = 12100AM JANUARY 1, 1987
REFORT END TIME t 4343159 HRS = 11159PM JUNE 30, 1987
STABILITY CLASS 16
ELEVATION ! 10 METERS
WIND SPEED(MFH) AT 10 METER LEVEL
¢ 1-3  t &-7 1 8-12 3 13-18 % 19-24 1t 24 i TOL.L ¢

- S A A e e -

. e e W RS e S S e e e e e e R R M SR R e e S G R R e S e e e e e e

e W ——— — — f —— - — -] -

- — - — - — - e . - — - —— - - -

e g . S e -

. . - - W - —— - - - - -

.-
-
-

! TOT: 1.235E 02 § 1.91E 02 ! B.00E Q0 3.00E Q0 0.,00E~-01 0.00E-01 ! 2.87E Q2%

Sy e S A S e S e T -

! PERIODS OF CALM(HOURS): 2.000€ 00
HOURS OF INVALID DATA : 2.000E 00
’ HOURS OF GOOD DATA ! A4.261E 03 = 98.1% OF TOTAL HOURS

APFROVED BY: CCC NN — TITLED SuPy wers pates 2zhlee




il T ol < R Rl e e R A ,__,_",,__-___,_.,__._,__,__‘.__._w_,....,—_.??‘
€ 'I 4 L — r "‘ : 1
TABLE 4

HID PAGE 1 OF 7

R S,

-

~ REPORT CATEGORY HETEROLOGICAL DATA, GQUARTERLY TOTALS OF HOURS AT |

& ! EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD ! QUARTER ¢ 12 '
REPORT START TIME t 0100 HRS = [2!100AM JANUARY 1, 1987
~ REPORT END TINME ! 4343159 HRS = 11:159FM JUNE 30, 1987 I
~ STABILITY CLASS ! A -
 ELEVATION !t 40 METFRS .
WIND SPEED(MRPH) AT 80 HMETER LEVEL i
3 1-3 ¢ 4-7 t  8~-12 ! 13-18 ¢ 19-24 ¢ »24 ¢ TOTAL Py
» N ! 0.00E-01 : 0.00E-01 ¢ o 00E~01 ¢ 0.00E-01 ¢ 0.,002-01 ¢ 0.00E-Q1 : 0. oas 011t E
M S W W —— - — A —— .- - :
NNE: 0,00E-01 : 1.,00E 00 3 0,00E-01 ¢ 0.00E-01 ! 0.00E-01 ! 0.,00E-01 ! 1. oos 004
NE ! 0.00E-01 { 0.00E-01 { 0.00E=01 t 0.00E~01 ! 0.00E-01 ¢ 0.,00E-01 : 0. oo:-ox:
ENE! 0.00E-01 ¢ 0.00E-01 ! 0. ooc 01 ¢ 0.00E-01 ¢ O0.00E-01 ! 0.00E-01 ! 0.00E- oxs |

E ! 0.00E-01 ! O0,00E-01 ! 0.00E-01 ! 0.00E-O1 ¢! 0,00E-01 ! 0.00E-01 i 0.00E-0O1:

- - - ————— - ——— - — - —_——— -

e
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————————————————————————————————————————————————————————————————————————————————
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......................................................................................

T i A . et L e R B A S . g S e e e e A R T g T ey Sl e T ) DS A5 N G W S T M O s S W e O S -

NNW! 0.00E-01 t 0, OOE 01 & D.00E~01 ¢ 0.00E-01 ¢ 0.00E-01 | 0,00E-01 ! 0.00E-OLZ

TOT: 1.00E 00 i 1.40E 01 i 7.00E 00 1 1,S0E 01 1 2,00E 00 ¢ 0.00E-01 ! 3.90F 011
o lditnteelhsh SN e
PERIODS OF CaLM(HOURS): 0.000€-01

HOURS OF INVALID DATA ! 0.000E-01

APFROVED 611 £&ln AdetAm— TITLE! SuPY HPTS onte: zlilee
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TABLE 4 j
& MID PAGE 2 OF 7 !
b .
. REFORT CATEGORY { METEROLOGICAL DATA. QUAKRTERLY TOTALS OF HOURS AT
5 ! <ACH WIND SFEED AND DIRECTION
"~ PERIOD OF RECORD { QUARTER & 12
" REPORT START TIME ! 0100 HRS = 12:00AM JANUARY 1» 1987
REPORT END TIME ! 4343159 HRS = 11159PM JUNE 30s 1987
STABILITY CLHSS {8 :
ELEVATION { &0 METERS
WIND SPEED(MFH) AT &40 METER LEVEL ﬂ
.~ — - — -~ -~ - " - —— -~ W - - ‘j
! t  1-3 ! 4-7 ! 8-12 ¢ 13-18 ¢ 19-24 ¢ »24 ! TOTAL 3 ;
N § 0,00e-01 ¢t 0.00E~01 ! 0.00F~01 % 0.,00E-01 ¢ 0.00E~ 01 § 0.00E-01 ! 0.00E-01% 1

NNE: 0.00E-01 ! 1.,00E 00 ¢ 0.,00E-01 ! 0.00E-01 ! 0.0CE-01 ! 0.00E-01 I 1.,00E 00: E

NE ! 0.,00E-G1 ! 0.00E-01 ¢! 1.,00E 00 ¢! 0.00E~01 ! Q.00E-01 ! 0.,00E-01 ! 1.00E 00!

.v—--—c-—_---------..-..c-.-c—-_——-.._-——--.-—-—-.-———--.—--o------——-————---—--——_---—-—---

-.--..-—»-—-—----—..—--——‘—--—--.--—-------—-----—._----..--_——---_-~-n.__-----.--.——--—-—m.
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e T G A St s e e i e W o e S <l T - ol S T ST WS T 000 R S B S D A T A A S o e -l 4 g g T W, A GRS R SRR

—— - - - - .-...._—_..._-._.-...---_..-..-»--..—.._--..-.;.-..-......—-—--<.---—-——_———-_—---

FERIODS OF CALM(HOURS)! 0.000E-01 i
HOURS OF INVALID DATA ! 0,000E-0Q1

AFPROVED BY!: £ O Aot A TITLE! SUA HPTS DATED 2)i]ae




TABLE 4

HID FAGE 3 0OF 7

REPORT CATEGORY METEROLOGICAL DATA. QUARTERLY TOTALS OF HOURS AT

:
| ! EACH WIND SFEED AND DIRECTION

~ PFRIOD OF RECORD ! QUARTER # 12

 REPORT START TIME ! 0100 HRS = 12!00AM JANUARY 1, 1987

- REPORT END TIME ! 4343157 HRS = 11159FH JUNE 30, 1987

 STABILITY CLASS 8 -

~ ELEVATION ! 60 HETERS

| WIND SPEED(HPH) AT 60 METER LEVEL

§ ! 1-3 ! 4-7 ! 8-12 ¢t 13-168 ¢ 19-24 §  >»24 ! TOTAL ¢

e A S R e S e e e e A e S e S S S e S -

N ¢ O0,00E-01 ! 0,00E-01 ! 0.,00E-01 ! 1.00E 00 ! 0 0O0E-01 ! 0.00E-01 ! 1.00E 00!

————————————————————————————————————————————————————————————————————————————————————
——————————————————————————————————————————————————————————————————————————————————
——————————————————————————————————————————————————————————————————————————————————————
——————————————————————————————————————————————————————————————————————————————————<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>