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VERMONT YANKEE

EFFLUENT AND WASTE DISPOSAL SEMI-ANNUAL REPORT
RADIOLOGICAL IMPACT ON N

JULY - DECEMBER 1978

- 1.0 INTRODUCTION

Using actual measured effluent and meteorological data for the last
-

six months of 1978, this report estimates potential doses from radioactive

effluents that could affect individuals and the general population near

the Vermont Yankee Nuclear Power Station. Tables 1 through 3 lists the

recorded radioactive ef fluents and solid waste for this semi-annual period.

Tables 4 and 5 report the cumulative joint frequency distribution of wind

speed, wind direction, and atmospheric stability observed during the second

half of 1978, while Table 6 lists the calculated X/Q and D/Q values at

dif ferent points of interest based on the meteorological record presented

in Tables 4 and 5 for both quarters. Table 7 sum =arizes the potential

radiological dose commitments to individuals and the general population

surrounding the plant. Supplemental information concerning the plant's

regulatory release limits and the methods used in measuring released

radioactivity is given in Appendix A.

All estimates of potential dose for the last six months of 1978
. were within the dose objectives set forth in Appendix I to 10CFR50. This

was accomplished while the plant realized net capacity factors (design MWe)

of 31 9 percent and 69. 7 percent for the third and fourth quarters,
respectively.
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2.0 METEOROLOGICAL DATA

Site meteorological data was collected during the third and fourth

quarters from the new 300 foot on-site met tower. The tower is located

approximately 2200 feet northwest of the reactor building, about 1,400 feet

from the plant stack and about 2300 feet north from the original tower.

The 300 foot tower is approximately the same height as the primary plant

stack (94 meters) and is designed to meet the requirements of Regulatory

Guide 1.23 for meteorological monitoring.

Implementation of the Central Meteorological Monitoring System was

completed during the month of May,1978. It is expected to improve data

recoverability substantially by permitting routine daily (Monday through

Friday) checking of data transmitted f rom the mete'rological tower every

6 hours. In addition, the on-demand, tower call-up capability f rom the

central system location will allow instantaneous monitoring of any sensor

suspected of malfunction. This feature will permit more rapid recognition

of sensor or equipment malfunction, thereby reducing instrument downtime.

X/Q and D/Q values were derived for all receptor points from the

~

site meteorological record for each quarter using a straight-line airflow

model. All dispersion and air concentration f actors have been calculated

employing appropriate source configuration considerations, as described

in Regulatory Guide 1.111(1) plus a source depletion model as described,

in Meteorology and Atomic Energy (1968),(2) and deposition velocities as
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given by Pelletier'and Zimbrick(3) Changes in terrain elevations in the.

site environment were also factored inte meteorological models. A full

description of the methods used to evaluate air dispersion phenomenon at

the plant site is given in Vermont Yankee's 10CFR Part 50, Appendix I

,
evaluation (4) ,

30 RADIOACTIVITY RELEASES

3.1 Liould Releases

There were no liquid releases of radioactivity from the plant during

this semi-annual period.

32 Gaseous Releases

All gaseous effluent recorded for the second half of the year are

listed in Tables lA through ID. All gaseous effluents were recorded as

continuous in nature, and were released to the environment via the 94 meter

stack located approximately 875 feet north of the Reactor Building. As

indicated in Table 1A, all gaseous ef fluents were well within the plants

operating Technical Specification for gaseous releases of radioactivity.

In addition, there were no unplanned or non-routine releases of

radioactivity in gaseous ef fluents during this reporting period.
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4.0 DOSE ASSESSMENT

For the purpose of estimating doses in the environment, it has been

assumed that if a reported radionuclide's activity was lower char. the minimum

detectable activity of a measuring instrument, the "less than" value for

that measurement was the actual activity. Ihis approach is conservative

and generates maximum possible estimated doses. Actual doses are most likely

below the calculated values.

4.1 Organ Doses to Individuals f rom Receiving-Water Exposure Pathways

There were no routine or accidental liquid releases f rom Vermont

Yankee during either the third or fourth quarters of 1978. As a result,

no receiving water exposure pathways could contribute to any whole-body

or organ doses to individuals in unrestricted areas.

4.2 Individual Whole-Body and Skin Doses from Noble Gaseous Effluents

Based on the methed of sector averaging discussed in " Meteorology

and Atomic Energy - 1968", and utilizing the site meteorological data for

the third and fourth quarters of 1978, the point of maximum off-site ground

level air concentration of radioactive materials in gaseous effluents was

determined for each quarter. Changing terrain heights in the vicinity of
,

the effluent stack were taken into account in calculating these effluent

ground level concentrations. For both the third and fourth quarters of

1978, the point of maximum ground level air concentration were determined

to be approximately 2500 meters northwest of the plant stack. The undepleted

X/Q's at this location was calculated to be 7.61 x 10-7 sec/m3 and 1.22
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x 10-6 sec/m3 f or the third and fourth quarters of the year, respectively.

Whole-body and skin doses were calculated at this offsite point

as a result of noble gas releases occurring in both quarters. The

methodology applied to the dose calculations is consistent with that of

Regulatory Guide 1.109(5) for an elevated release point. Dose conversion

f actors for noble gases and daughters were taken from Table B-1 of this

Regulatory Guide. For the beta contribution to the skin dose, a semi-

infinite cloud model was used. The whole-body gamma dose was evaluated using

a finite cloud sector average model with Gaussian activity distribution

in the vertical plane. The gamma radiation received at a point of interest

from a differential volume of the cloud is calculated. The radiation is

then integrated over the entire cloud, taking into account of the geometry

of the cloud, variation in concentration, attenuation by the interaction

of photons with matter in the path between source and the receptor point,

and scattering of radiation f rom material outside the direct path to che

point of interest. An attenuation factor of 0.7 is also applied to the dose

calculations to account for the dose reduction due to shielding which would

be provided by a residential structure. No additional credit is taken for

decay of radionuclides in transit to the receptor point.

For the third quarter, the skin and whole-body dose f rom exposure

to noble gases at the point of maximum ground level air concentration were

calculated to be 0.073 mrem and 0.054 mrem, respectively. For the noble

gaseous ef fluent during the fourth quarter, the skin and whole-body dose

at the point of maximum ground level air concentration were calculated to
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be 0.25 mrem and 0 094 mrem, respectively.

In addition, the maximum nearest resident and site boundary whole-

body and skin doses have been calculated due to noble gaseous ef fluents

from the plant stack during the reporting period. The maximum whole-body

and skin site boundary doses (0 15 mrem and 0.16 mrem respectively) for

tha third quarter of 19 78 occurred in the southern sector, 0.24 miles f rom

the stack. The fourth quarter maximum whole-body and skin site boundary

doses (both 0.17 mrem) also occurred in the southern sector, 0.24 miles

from the stack.

In the third quarter, the maximum skin and whole-body dose to the

nearest resident (013 mrem and 0.12 mrem respectively) in any direction

was determined to be in the sourhern sector, approximately 0.33 mile from

the plant stack. As a result of the fourth quarter meteocology and noble

gas effluents, the maximum whole-body sad skin dose to the nearest resident

(0.13 and 0.14 mrem respectively) in any sector also occurred to the resident

0.33 miles south of the plant stack.

The resultant doses due to noble gas effluents for the maximum site

boundary location, maximum nearest resident, and point of maximum ground

level air concentration are tabulated in Table 7. All doses are conservative

in that they assume 100 percent occupancy at each point. Whole-body doses

consider the gamma radiation received from the ef fluent plume overhead.

The skin doses considers both the beta and gamma contributions at the

receptor point. All doses from noble gaseous effluents are well below the

dose criteria of 10CFR50, Appendix I.
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4.3 Organ Doses to Individuals f rom Radioactive Iodine and Particulates

in Gaseous Effluents

The critical pathway of internal exposure to radioactive iodine

and particulates, including tritium, resulting from gaseous effluents for

the third quarter is through the grass-milk pathway. It is assumed that

milk animals are f ree to graze on open pasture during the third quarter

with no supplemental feeding. This assumption is conservative since most

of the milk animals inventorted in the site vicinity are fed stored feed

throughout the entira year with only limited grazing allowed during the

grewing season.

During the winter months of the year, the dose commitment through

the milk pathway and fresh vegetable ingestion is insignificant. The maximum

length of annual growing season is approximately six months long in this

part of New England. Therefore, the milk pathway and vegetable ingestion

doses for the fourth quarter are the result of activity deposited on feed

and vegetables grown during the growing season and allowed to decay while

held in storage. As a result, the critical pathway of exposure for

radioactive iodine and particulates during the fourth quarter is through

inbalation.

As a result of the milk and f resh vegetable pathways, the maximum
,

dose for the third quarter f rom gaseous releases of radioactive iodine and

particulates was determined to occur at a farm 3.5 miles south-southeast

of the plant The critical organ was an inf ant thyroid with a calculated
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dose of 2.4 mrem. For the fourth quarter, with inhalation being the

principle pathway of exposure, the maximum organ dose was projected to also

be at the f arm, 3.5 miles south-southeast of the plant. The critical organ

was a child's thyroid with a calculated dose of 0.013 mrem. The pathways

of exposurc which were assumed to exist during the third quarter at this

farm include ground plane exposure, inhalation, fresh home grown vegetables

and goat's milk. The pathways of exposure considered at the farm during

the fourth quarter include continuous ground plane exposure, inhalation

and small contributions from stored vegetables, and milk.

Table 7 shows the maximum calculated quarterly organ dose due to

the combination of exposures f rom all pathways which have been identified

at the farm. Table 7 also shows the calculated organ doses to the highest

exposed nearby resident, and potential organ doses to individuals if assumed

standing at the highest ground level air concentration point on the site

boundary for the entire six-month reporting period. The site boundary doses

only include exposure from inhalation, and direct radiation from the ground

plane. The nearest resident is assumed to have a vegetable garden during

the growing season which contributes to his ingestion dose. For all ground

plane exposures, the activity is assumed to accumulate on the ground for

15 years at the rate equivalent to that observed during each quarter. This

is a simplified method of approximating the average deposition over the

life of the plant. The calculated dose from direct exposure to act

on the ground thus represents the dose an individual would see in each

quarter if the plant had been operating 15 years. This approach is very

conservative, but shows the relative impact the plant would have on the
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dose commitment over its operating life if the releases were to continue

at the levels recorded during this reporting period.

The critical organ for the third and fourth quarters at the highest

exposed nearest resident, and maximum site boundary location, was calculated

to be a child's thyroid. The respective doses at these locations for the

third quarter were 7.1 x 10-2 mrem (NW l.4 miles) and 1.7 x 10-3 mrem (SSE

0.54 miles). For the fourth quarter, the respective doses were 8.1 x 10~

3 mrem (NW 1.4 miles) and 2.6 x 10-4 mrem (NW 0.34 miles).

4.4 Whole-Body Doses in Unrestricted Areas f rom Direct Radiation

The major source of direct radiation (including sky shine) from

the station is due to N-16 decay in the turbine building. Because of the

orientation of the turbine building on the site, and the shielding ef fects

,

o f the adjacent reactor building, only the seven westerly sectors (SSW -

NNW) see any significant direct radiation.

High pressure ionization chamber (HPIC) measurements have been me.de

in the plant area in order to estimate the direct radiation from the station.

The chamber was located at a point along the west site boundary which has

been determined to receive the maximum direct radiation from the plant.

Using measurements of dose rate made while the plant operated at different

power levels, f rom shutdown to 100 percent, the total integrated dose from

direct radiation over each three mon:h period was determined by considering

the quarterly gross megawatts generated. Field measurements of exposure,

in units of Roentgen, where modified by multiplying by 0.6 to obtain whole
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body dose equivalents, in units of rem, in accordance with recom=endations

of HASL report 305(6) for radiation fields resulting from N-16 photons.

Estimates of the population exposure from direct radiation during

the third and fourth quarters have been made out to two miles. Beyond two

miles, the dose f rom the turbine building is negligible. As a result, the

estimated population dose for each of the two quarters respectively was

approximately 6.9 x 10-3 and 1.9 x 10-2 man-rem, for a total population

of about 351 persons. The estimated direct radiation dose at the maximum

site boundary location was approximately 1.3 mrem for the third quarter

of 1978, and 2.4 mrem for the second. These hypothetical individual doses

assume a 100 percent occupancy f actor, taking no credit for the shielding

effect of any residential structure. Table 7 summarizes these results.

4.5 Whole-Bodv Doses to the General Population from all Receiving Water

Related Pathways

Sinca there were no radioactive liquid ef fluents released f rom the

plant during the reporting period, there are no related population or

individual doses f rom receiving-water pathways.

4.6 Doses to the General Population and Average Individual Within Fif tv

Miles from Gaseous Effluents

Using site meteorological data in Tables 4 and 5, quarterly average

X/Q values were determined for each sector formed by placing radial rings

from the plant at distances of one, two, three, f our , f ive , ten, twenty,

thirty, forty and fifty niles, and their intersection with radial lines

-10-
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drawn to form each of the sixteen principal compass directions. For noble

gases, whole-body and skin doses were calculated for each sector and

multiplied by the estimated population within each sector to determine the

sector man-rem. No credit for decay in transit of activity was assumed.

6For the approximately 1.1 x 10 people within fifty miles of the

plant, the third and fourth quarter whole-body doses from noble gas cloud

exposure were estimated to be 0.85 man-rem and 7.0 man-rem, respectively.

For the same two quarters, the average individual whole-body doses were

7.4 x 10-4 mrem and 6.1 x 10-3 mrem, respectively. The skin doses for the

two quarters were 1.9 man-rem and 15 man-rem, respectively. The average

individual skin dose was 1.6 x 10-3 and 1.3 x 10-2 mrem for the third and

fourth quarters.

Table 7 also indicates the population whole-body and thyroid dose

commitments f rom radioactive iodine and particulates (including tritium)

released from the plant in gaseous waste. The pathways of exposure which

have been considered for the 50 mile population include inhalation, ingestion

of vegetables, milk and meat produced within 50 miles, and the direct

exposure to activity deposited on the ground plane. The total whole-body

and thyroid dose commitments for the third quarter were calculated to be

9.5 x 10-3 man rem and 2.2 man-rem respectively. For the fourth quarter,

these doses were 1.4 x 10-2 man-rem and 1.5 x 10~1 man-rem respectively.

-11-
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TABLE 1A

VET!OMT YANKEE

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 1978

JULY - DECE'GER

CASEOUS EFFLUENTS - SDefATION OF ALL RELEASES

.

Unit Quarter Quarter 1:s t . Total ==
3rd 4th Error, 5

A. Fission G activation gases

1. Total release Ci <l.60E+03 <l.78E+03 1.0E+02
2. Averace release rate for period pCi 'sec <2.03E+02 <2.26E+02
3. Percent of technical specification lim) t <7.61E-02 <2.87E-01

'
,

B. Iodines

1. Total iodine-131 Ci 1.61E-01 4.68E-02 25.0E+01
2. Averap.e release rate for period pCi/sec 2.05E-02 5.95E-03
3. Percent of technical snecification limi t s 4.27E+00 1.24E+00

C. Particulates

1. Particulates with half-lives >8 days Ci 1.46E-03 2.47E-03 5.0E+01
2. Averate release r.ite for period UCi/sec 1.87E-04 3.15E-04
3. Percent of technical specification limit e 3.54E-02 2.15E-024. Gross alpha radjoacttvity C1 6.40E-08 1.87E-07

D. Tritium

1. Total release Ci 2.17E+00 4.73E*00 5.0E+01
2. Averar,e release rate for period uCi/sec 2.76E-01 5.50E-01 13. Percent of technical snectiication 11..d t i NA NA |

'



. .

TABLE 1B

VER"0NT YA'iKEE

EFFLUENT A*iD WASTE DISPOSAL SEMIANNUAL REPORT - 1978

JULY - DECE'GER

CASEOUS EFFLUENTS - ELEVATED RELEASE

CON 1'INilCllS MODE BATCil MODE

Nuclides Released Unit Quarter Quarter Quarter Quarter
3rd 4th 3rd 4th

1. Fission gases

k g ton-83 Ci (1) (1)
kryyton-SSm Ci <l.44F401 <1.41F401 _ __

krvpton-87 Ci <4.30E+01 __.3.72E*01_ .
<

k_Qpton-SS Ci <3.64E+01 <3.24E+01._
xenon-133 C1 <5.25E+02__ __16_5.52 .Q2. _

xcaon-135 C1 <1.05E+02 <8.01E+01
__

xenon-135m Ci <4.16E+02 <2.66E+02 . _ _

~ xenon-13x Ci <4.50E+02 <6.96E+02
C1

unidentificd Ci
Total for pcried Ci <1.60E+03 <1.78E+03

2. Iodines

iodine-131 Ci 1.61E-01 4.68E-02
iodinc-133 Ci 8.50E-02 5.84E-02
lodine-133 C1 1.70E-02 1.81E-02
Total for pcried C1 2.63E-01 1.23E-01

3. Particulates

strontium-S9 Ci 7.99E-04 9.90E-04
s t ront i um-9 0 Ci 3.12E-06 4.20E-06
cesium-134 C1 4.76E-05 2.13E-04
ccs t u:n- 137 C1 1.43E-04 3.93E-04
ba r l u:n- l a n t h a n um- 14 0 Ci 1.38E-04 1.95E-04
cobalt-58 C1 1.09E-05 1.72E-05
cobalt-60 C1 2.48E-04

.

5.32E-05j
5.97E-04

zinc-65 Ci 5.92E-05
manganese-54

,

Ci 7.94E-06 <4.33E-06

I

I

(1) Kr-85 not detected in offgas mix - limit of detectability = 1.05E-07 aci/cc
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TABLE 1C

VERMONT YANKEE

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 1978

JULY - DECEMBER

GASEOUS EFFLUEYIS - ROUTINE GROUND LEVEL RELEASES *

* There were no routine measured ground level continuous, or batch mode, gaseaus

effluent releases during the reporting period.

.
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TABLE 1D

VERMONT YA'iYIE

EFFLUENT A'iD WASTE DISPOSAL SEMIA'OiUAL REPORT - 1978

JULY - DECEMBER

GASE0US EFFLUENTS - NON-ROUTINE RELEASES *

* There were no non-routine or accidental gaseous effluent releases during the

reporting period.
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TABLE 2A

VERMONT YANKEE

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 1978

JULY - DECEMBER

LIQUID EFFLUENTS - SUMMAT!0N OF ALL RELEASES *

* There were no routine or accidental liquid effluent releases during the reporting

period.
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TABLE 3

VERMONT YANKEE

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

JULY - DECEMBER 19/8

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not irradiated fuel)

6-month Est. Total1. Type of waste Unit Period Error, %

a. Spent resins, filter sludges, evaporator m3 6.71E+01
bottoms, etc. Ci 1.71E+02 7.5E+01

3 8.53E+01b. Dry compressible waste, contaminated m
equip, etc. Ci 9.21E+00 7.5E+01

3c. Irradiated components, control m
rods, etc. Ci

3m
d. Other (describe) Ci

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

a. + b. Cesium-137 % 4.86E+01
Cesium-134 % 3.44E+01
Cobalt-60 % 7.60E+00
Zinc-65 % 4.10E+00
lodine-131 % 3.10E+00

%

%

%

%

%

c. g

%

%

d. g

%

%

3. Solid Waste Disposition

Number of Shipments Mode of Transportation Destination

17 Truck Barnwell, S.C.

B. IRRADIATED FUEL SHIPMENTS (Disposition)

Number of Shipments Mode of Transportation Destination

None
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TABLE 4-A
O

V E W :1DN T YANAEt JOINT F W E f.U E N C Y DIbi-lMUIIUN (JULY SEP'=-

O 297.0 FT aIND DATA

O STAdlLITY CLASS A CLebS FwEuut'Cr ('ERCENI) : S1.07

O WIND D 15141 ri u T 1 l'N Sla v A4 Y (PtRCFhi FaEQUENCY)

aINo dPtEU (MILES /~DU'1

DlW. CALM C.3 4=7 e.12 13-lo 19-24 GT 22 TOTAL

h 0.000 2.7e5 4.425 3.e50 1.991 .ua2 0.000 13.27u

O NNE 0.000 1.217 1.327 1.lue .%3 .c42 0,0u0 4.646

NE 0.000 1.106 .n65 .332 0.000 n.000 0.0uo 2.323

ENE 0.000 885 442 332 U.000 0.000 0.0u0 1.659

O E 0.000 774 332 v.0uc 0.000 0.000 0,000 1.106

ESE 0.000 1.106 1.991 .ee4 111 n.000 0.000 3.672

SE 0.000 1.217 4.757 1.991 221 0.000 0.000 n.186

O SSE 0.000 774 3.319 2.765 721 0.000 c.000 7.oeo

S 0.000 996 5.20M A.650 5.199 1.u36 0.ovu 19.690g
SSa 0.000 ,uu2 664 2.765 1.217 111 0,000 5.199

O Sa 0.000 0.000 .221 2.212 1.3d7 0.000 0.000 3.761

a5d 0.000 111 332 774 77a 111 0.000 2.102

a 0.000 0.000 .553 .352 .een 0.ou0 0.00u 1.549

h "Na 0.000 .111 442 1.106 1.too o.000 0,000 2.7e5

Na 0.000 .553 1.e59 .111 6 n 't 332 0.000 3.31o

NNw 0.000 1.217 8.1M6 4.425 d.937 1.659 9Jo 19.000

O VRdL 0.000 v.000 0.000 0.000 0.000 o . o l. 0 0,000 0.000

TOTAL 0.000 13.274 32.7c3 31.cle 17.o35 4.535 9de 100.000

NUP'6E4 UF UB S t w V A I Iip:6 = 904

C: CALM (*IND SPEED L t. S S THAN Uh F. Q U A L l i) ,n0 MPM )

O



. .

TABLE 4-B
O

VEW"tJNT YANatt Julml F h E'.UE NC Y DISTHioultu' SEP(JULY- -

O 297.0 FT *IND DA1A

O STAslLITY CLASS R CLASS FdEqutNCY (PEwCENT) = 3.e7

O nlNo DISTRIhui!UN SUMMAPY (PEWCENT FREUutNty)

WINU 6 P E E I) teILES/HLU-1

014 CALM C-3 4-7 e4-12 13-1A 19-24 GT 24 TUTALg
N 0,000 0.000 n.154 4.615 3.077 0.000 0.000 13.646

NNE - 0.000 1.538 0.000 1.53A u. coo 0.000 0.ouu 3.077

NE 0.000 0.000 n.000 0.000 0.000 0.n00 0,000 0.ou0

ENE O.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

O E 0.000 3.0/7 0.000 0.000 0.000 n.000 0.00u 3.u77

ESE 0.000 1.538 1.538 0.000 0.000 0.000 0.000 3.077g
SE 0.000 3.077 1.53M u. coo e.000 0.000 0.nou u.615

O SSE 0.000 3.077 6.150 3.077 9.000 v.000 0.00u 12.30A

S 0.000 1.53A 1.538 12.30A 1.43A 1.534 0.00u 18.4e2

SSa 0.000 0.non 0.000 3.017 0.000 0.000 0.000 3.077

0 3a 0.000 4.e15 0.000 3.0/7 v.000 0.000 0.00u 7 e9a

asa 0.000 0.000 0.090 3.677 v.000 n.000 0.00u 3.071

0.000 0.000 0.000 0.000 0.000 0,000 0.ovo 0.00na

O dNa 0.000 0.0u0 1.534 0.000 5.077 a ou0 0.0uo a.615

NW 0.000 0.000 1.536 1.53d 0.000 0.,00 0.0u0 3.017

NNa 0.000 3.077 10.7e9 3.077 3.0/7 0.000 0.000 20.000

O VMBL o.000 0.000 0.000 a oop u.oon 0.000 0.ouv o.uvo

TOTAL 0.000 21.S34 30.769 35.385 10.799 1.933 0.000 100.000

NUMoER OF UN SE a V A T lii"S = 65

i C= CALM (alND SPEED t. E S S THAN OH ELual in .eu MP" l
!O
!

!9
. . . . .
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TABLE 4-C

O
V E W 9 d r. i Y A M F. h Ji> I N I F a E uuE t.C Y O I 6 T H 1*. o i l o s SE-(JULY --

O 297,0 yT al,,o ns32

O srAsttriv CLA65 C CLabS FMFuuthly fPEaCENT) = 2.2e

O alun 01 S i d 18 t)T illN SUMMARY (PE5sCEnf FwEyUENCY)

alNO SPLED ("ILES/HUV-)

014. CALM L-3 4-7 e-12 13-16 19-d4 GI d4 TUTAL

N 0.000 5.000 5.000 5.euo d.5uo 0.000 0 vou 17,500

O NNE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

NE 0.000 0.000 0.000 0.000 0.000 0.000 0 o90 0.000

ENE 0.000 u,000 a.000 a.000 v 000 0.000 0,0uv 0.000

0 E 0.000 0.000 0.000 0.000 0.ovo 0.000 c.000 0.u00

ESE 0.000 2.500 0.000 0.000 0.000 0.000 0.000 2.500

SE U.000 5,000 2.500 2.500 0.000 0.000 0.0v0 10.000

O SSE 0.000 2.500 10.000 0.000 0.000 0.000 0.000 12.500

S 0.000 2.;oo 0.000 5.000 5.000 0.0u0 0.000 12.500

58= 0.000 5.000 0.000 5.000 v.ovo v.000 0.000 10.000

0 Sa 0.000 2.500 0.000 0.000 0.000 a.000 6.oou 2.5uo

wSa o,000 n.000 0.000 0.000 u,000 0.000 0,000 0.000

w 0.000 0.000 0.000 0.000 0.000 0.o99 0.ovo 0.000

O aNa 0.000 0.000 0.000 5.000 d.soo 0.000 o.oou 7.500

Na 0.000 o.000 o.000 7.500 o.900 o.000 0.909 2.500

'4 N a 0.000 0.000 17.500 5.000 0.000 0.000 o.0vo 22.5v n

o mL 0.000 0.000 o . n o ., o.noo o.oun o.ooo 0.000 0.oun

TOTAL 0,000 25.000 35.0u0 30.000 10.009 0.000 0.ovo 190.000

NUMBER UF llBSt.4VAI!Ut b : oo.

C: CALM (aINh SPEED LESS THAh U- F. 6 U A L TO .no *Pk )

O
. ... .-
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TABLE 4-D
Q

V E ,m u N T V A t s t f. Jul"1 FHEUUbCY UTaI4lhd110N (JULY - SE--

O 297.0 FT alNh OATA

O STA61 Lily CLASS 0 CLASS FREuutNLY (PENCEhl) = 8.25

O aIND 0131*lHUTIU.S SUM 9Apr (PE AL E..T FNEuuENLY)

a lie D dPEF,0 (MILES /HOIN)

Dlw. CALM C-3 4-7 8-12 13-18 19 24 GT du TU1AL

N 0.000 4.795 6.8u9 1.370 1,3/0 0.000 0.00u 14.364

O NNE 0.000 3.ud5 0.000 0.000 6a5 0.000 U.ovo u.11o

NE o.000 0.000 0.000 .ea5 0.000 0.000 0.000 .o65

ENE 0.000 1.370 v.000 0.000 v.000 0.000 0 nuu 1.370

O li 0.000 1.370 0.000 0.00u 0.000 n.000 0,000 1.370

ESE 0.000 .ne5 1.370 665 v.000 0.000 0.000 2.7ao

S ti u.000 0.110 665 .eBS 0.000 0.ovo 0.auv 5.47c
O SSE 0.000 .nos 7.534 5.470 0.000 0,000 0,ouv 13,n9c

S 0.000 1.370 685 u.795 665 0.000 0.ouv 7.53c

SSd 0.000 .o85 0.000 1.370 2.055 .nes 0.000 4.795
O se 0.000 885 665 1.370 2.055 0.ovo o.oaa 4.795

aSa o.000 665 0.000 665 U.000 0.000 e.cou 1.370

a 0 n00 o.o( 0 0.000 6e5 684 0.000 0,000 1.370

O a N ., 0,000 a. con .n85 0.000 1.370 0.000 0.000 2.054

na u.000 1.470 3.4d5 685 v.000 o.000 0,ovu 5.u7c

N N .i u.000 5.979 12.329 e.Auo u.Ilo 0.000 0.oou 28.7e7

O VHBL 0.000 0.000 0.000 0.000 0.000 o.000 v.909 0.000

TOTAL 0.000 dh.712 34.2u7 d5.3u2 13.olu .n45 0.uvo luo.0ve

NUNE4 UF U H S E W V A T ] U'* S = 14e.

C: CALM (alND bvEtn L SS THAn Ow F.uct it. .no up- )

O
i
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TABLE 4-E
O

vth*0nT Y A N * E 'i JtilN T FWEUUFNCY D I S T W 18U T ItiN SEP'(JULY =-

O 297,0 Fr alND para

STAHILIlY CLAb3 6 CLAh3 fo ;UtM.f (PEWCtsi) : 9.no

O alNo 01Si41buT10N SUMMahY (Pt RCENT FREuuENCY)

a l tvu S P t F. O (MIL E S/ Ntin )

01R. CALM L3 u-7 a-12 13-18 19-24 GI 24 T11T AL

N o.000 e.433 7.002 2.339 0.0e0 0.oud o.cuv 16.374

O nae o.000 2.920 1.170 0.000 0.000 0.000 0.000 4.094

NE o.000 1.754 0.000 0.000 0.000 0.000 0.000 1.75c

ENE o.000 1.75w o.000 0.000 0.000 0.000 0.000 1.75u

O E 0.000 1.754 0.000 0.000 0.000 0.000 0.000 1.754

ESE o.000 3.500 2.924 0.000 0.u00 0,000 v.000 6.433

SE 0.000 P.Q2a a.09a o.000 0.000 0.000 0.0u0 7.016

O SSE o.000 P.924 9.942 1.754 u.000 0.000 0,000 14.,o20

S o.000 0.000 2.920 4.6/M 1.170 e.oou 0.000 8.772

i SSa 0.000 0.000 .S65 3.509 585 o.000 0.00v a e78
|

! O Sa 0.000 0.000 0.000 1.170 0.000 0.000 0.000 1.170

aSa 0.000 585 0.000 0.000 0.000 n.000 0.600 5e5

a 0.000 565 .565 2.339 1.15c 0.000 0.ovo 5.2o3

O aNa 0.000 565 .566 965 1.754 0.0v0 0.09v 3.S00

N. 0.000 0.000 585 n.000 985 a.000 0.00u 1.170

NNa 0.000 4.094 9.94P 0.09u 2.92u 1,000 0,000 21.053

O VROL 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
' '

TOTAL u.000 29.825 40.936 20.uo8 a.772 ...ovo 0.000 1a0.000'

Nuesta UF Urhtwwariums : 171

C: CALM -( 'a l N D SPEt0 LtSS THaN HH t4UAL 7M ,ho MP= )

O
_ - - - - .
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TABLE 4-F
O

sed'V E 4 Mi) N T Y A N ''E E Julaf FREwutNCY D I s i n 14 ti i I ue- (JLLf --

O 247.0 Fi alNU 04fA

O SIAatLI1Y CLASS F CLA'33 *NFGUEhlf (PEWCtN1) : 9.3d

O al.in 01ilRIavTION BOW ARY (PL4CF*I FdEGUEhCf}

aINO SPEED (*1LtS/Huu-1

DIR. CALM C.3 u-7 s-12 15-la 19-24 GT du TUTAL

N 0.000 a.242 11.515 3.e36 u.ovo o.000 0.900 lo.39c

O NNE 0.000 1. A l t' 606 U.000 0.000 0.000 0.00u 2.444

NE 0.000 4.2u2 0.000 0.000 a.000 o.ovo o,000 c.242g
tin E 0.000 2,o24 0.000 0.000 0.000 9.000 v.9vo 2.42c

O E 0.000 3.e36 6oo o.000 0.000 0.000 0,00u u.242

ESE 0.000 2.420 606 0.000 0.000 0.000 0.0u0 3.030g
SE o.000 4.346 7.619 1.212 0.000 0.000 0.0u0 13.939

O SSE 0.000 3.o30 es.4nS 606 ".000 0.000 0.000 12.121

S 0.000 .m06 5 . 6 3 <> 1.212 v.ooe o.000 0,000 5.uSS

SSa 0.000 2.4d4 0.000 1.81A o.000 o.aon 0.00V a.242

O Sn 0.000 1.212 0.000 0.000 0.000 0.n00 0.000 1.212

454 0.000 0.000 0.000 1.c16 .coe o.uco 0.3uo 2.420

0.000 0.000 606 606 0.000 .aoe 0.00u 1.81ea
,

aNa 0.000 0.000 1.212 1.818 0.000 0.000 0.000 3.030
;

| tm 0.000 1,212 1.212 1.212 v.000 0.000 0.000 3.636
8'

NNa 0.000 a.242 7.273 o.742 8 0 e- o.000 0.000 16.3ou

! O VWHL 0.000 0.000 0.000 0.000 o.000 o.000 0,000 0.000

TOTAL 0.000 3o.3od 43.63e 14.1e2 1.>12 . nob 0.000 tua.000
,

4

i NUNEW UF UBSERVollund : toS.

C: CALM (a[NO SWEh LESS TMAN Uk tuVAL Tri 30 MPn 1
,

!

i
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TABLE 4-G
Q

V E.M o r; T YANnFr. ,Ill l ' T F W EiNF'.C y O l d T d I n u i T O*. (JULv StP=-

O 277.0 FT nlND DATA

O STAHILITY CLASS G CLA3S F R t t< U E N L f (PE-CENT) = 15.76

h a ] >. 0 OjSlilhuTIUN dU*MAdf (PE' L Eh! FWEUUENCY)d

alND SPEED ( h l L E S / His t W )

01W. CsLM C.3 u.7 8 12 13-14 19-d4 r, I d4 1 DIAL

N 0.000 5.735 m.452 2.151 .356 0.000 0.000 14.e95

O NNE 0.000 2.151 1.07% 0.000 0.000 0.000 0.000 3.2e6

NE 0.000 1.075 0.000 0.000 0.000 0.000 0.ouv 1.075

ENE 0.000 1.075 0.000 0.000 0.000 0.000 0.0u0 1.075

O E 0.000 2.he7 0.000 0.000 0.000 0.000 0.000 2.6e7

ESE 0.000 2.151 2.151 0.000 0.000 0.000 0.ovo c.3u1

SE 0.000 2.509 6.610 358 u.oco o.000 0.000 9.e77

O SSE 0.u00 1.434 10.753 1.075 v.ovo o.000 0.000 13.2e2

S 0.000 3.226, 6.093 1.43a 0.000 0.000 0.090 10.753

SSa 0.000 0.000 1.792 1.015 c.000 0.000 0.000 2.8e7

O Sn 0.000 717 .358 1.075 0.000 0.000 0.0vu 2.151

aS* o.000 1.075 717 1.034 358 o.ouc 0.00u 3.5eu

0.000 1.075 1.07; 1.07S o.000 0.0u0 0.000 3.22na

O a4w 0.000 0.000 3.22e 1.434 717 35A 0.000 5.735

Ne 0.000 2.509 2.151 0.000 0 . 04.0 0.000 0.000 u.659

NNa 0.000 4.650 7.He5 4.701 0.000 0.000 0.00u 16.ou6

O VHHL o.000 0.0v0 0.000 ,.000 0.a00 3.000 0.ove 0.000

TOTAL 0.0u0 32.254 So.53A 15.412 1.434 35d 0.oJo 100.000

NUMnEd UF UH$tsVA1 TONS = 279

L CALM (olNO Skt F. O LtSS TmAN i vi t ra u e t 14, 3o xPs )

0
- - . . . . .
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TABLE 4-H
Q

V E4 *l)N T YANAEE J Q l f. I F 'd E u l) E " C Y O I b i 4 I n t i l T u r. S F. V '(JULY --

O 297.0 FT alND DATA

O S1AntLITY CLAbS ALL CLAM F H E N U E *.L Y ( P E t< ( E N T ) : 1b0,00

O al so o I S T M la0111 N SunMARY (FFRCEti F4EWUE*CY)

alNO SPEED inlLES/huuw)g

DIR. CALM L-3 4-7 n-12 13-in 19-24 G ,T d4 TUTAL

c4 0.000 3.e42 5.989 3.len 1.359 .Pdo 0.oUu 14.576

O NNE 0.000 1.751 1.017 621 339 .?dn 0.000 3.955

NE 0.000 1.290 45d .226 0.000 0.100 0.09a 1.977

ENE O.000 1.130 .226 169 0.000 0.000 0.puo 1.525

O d 0.000 1.562 2de 0.000 u.000 0.000 0.uvo 1.609

ESE o.000 1. n u 1.864 395 .o56 0.000 0.ovo T 955

SE 0.000 P.316 4.602 1.249 113 0.090 0.000 8.531

O SSE 0.000 1.412 0.215 2.3/T 113 0.000 0.000 10.113
,

S 0.000 1.299 3.333 6.271 d.994 791 0.000 14.660

S S .i 0.000 .mdl .o76 2.4d9 6u7 113 0.000 c.66c

O Sa 0.000 506 226 1.e3* .aa7 a.000 9.000 3.220

aSa 0.000 3 54 262 960 50A 056 0.000 2.147

4 0.000 .ede .Se5 .e76 .5o5 05n 0.000 2.090

O aNa 0.000 .I13 1.017 1.130 1.130 . On 0.ovd 3 uu6

Na 0.00u 504 1.e95 339 395 1n9 o.aou 3.593

<].000 2.712 d.k70 0.5do 2.11e 4u7 ,50e 19.77aNNa,

O VRBL 4.000 0.000 0.000 0.000 0,000 0.000 0,00v n.000

TOTAL 0.000 d1.a45 37.458 26.215 11.5e2 2.%42 50e 100.000

NUMnEN OF UnSEW<tiidNb 1770

C: CALM (~INO SPEEh LtSS TmAN UW Fuual Tii .ou wm 1

COMBINED DATA REC 0VERASILITY FOR THIRD QUARTER 1978 - 80.21

0
-

1
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TABLE 5-A
O

V t W ti U N T T A tm t h Jt'l N I F"EUVENCY OI5ThinutillN (i:C I . DEC,- -

O 297.0 ri aiso n ra

I STAHILIlY CLASS a CLASS F MWUENCY (vE=CtNT) : 44.ac

0 ator, nisiwieurtoN simesi v cat 9CE .T F W E td U E N C Y )

wiso SPtFu (MILES /Mhun)

DIR. CAL" C-3 4-7 e-12 13-16 19-24 GT 24 Tufat

n 0.000 1. 65e 2.712 5.969 3.277 . sos 0.000 13.898

O NNt 0.000 404 1.017 2 . ti d 5 1.017 113 0.030 5.676

NE O.000 791 .22o .226 0.004 .).000 0.000 1.243

ENE 0.000 726 0.000 0.000 0.000 0.n00 0.000 226

O E 0.000 565 .339 0.000 u.ooo 0.000 0.0u0 904

ESE o.000 1.243 .e76 339 0.000 0.000 0.000 2.2o0

SE 0.000 1.356 3.051 3.051 2de 0.000 n.000 7,nea

O SSF 0.000 .n76 3.505 2.590 .226 0.e00 4.000 7.006

3 0.000 .113 90u 5.224 3.277 1.017 0.000 10.734

SSa 0.000 0.000 904 5n5 0.000 0.000 0.000 1.469

O Sa 0.000 .U52 .113 226 725 0. quo 0.0u9 1.017

aSa 0.000 0.000 .339 791 2de 0.000 0.000 1.35e

0.000 .113 .22% 90u ,791 ,113 q, gov 2,147a

O aNa o.000 .33C 791 2.Md5 5.S 57 1.n95 595 11.751

Na o.000 . a 18 339 1.421 3.720 1. ' A 2 113 ?.362

NNa 0.000 t.t3n 5.198 8.294 5.7e3 p.599 1.13u 24.ne4

O VHet 0.000 0.000 0.000 0.000 u,oen n..u0 0.ovu 0.9VO

TOTAL 0.000 9.44u 20.339 35.932 da.svu 7 . ., 5 4 1. ve 190.000

NUnMEW i)F Uebenv4IIUNd = 1465

C: CALM ( il NI; brftD LESS I~aN Um toust in .in WH )

O
_. . . _ _ .
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TABLE 5-3
O

v t w. 'JN T TANMtt .J t i l N T FREQUENCY UIbTalmOTTUN (UCT, OEC.- =

O 297,o r,. .iNo oar,

O Stasitity ctass 8 ct A 3s r as<st,tsC r ( t-cent) = 3,30

0 -i v> 013 : s ieo r im sues a , c e t aC e '. I F %E' Jut NC f J

alNo SPLEO (MILES /wuis1

Olk. CALM C-1 4-7 6-12 13-19 19-24 GI 24 lulA(

N 0,000 1,404 5.634 4.2d5 1.40s o.000 0.000 12,e76

O ra N d 9,000 2.817 0.000 0.0JO 0,000 0,900 0,uou 2,m17

NE 0.000 2.417 0.000 0.000 0.000 0.000 0,0u9 2,617

ENE 0.000 2,617 0.000 0.000 0.000 0.000 n.ovo 2.617
O E 0.000 0.000 0.000 0.000 v.000 0.000 0.000 0.000

ESE 0.0u0 0,000 o 000 1,u08 0.000 9.000 0,0vu 1. aceg
SE 0,000 1,40A d,000 1.40A 0.000 u,000 0.0vo 2.817

O SSE 0.000 1.unk 2,617 4.ddS o,000 0.000 0.000 A,451

S 0.000 1 <J 0 A 2,h17 7.a47 d A17 0.000 0.000 14.065

SSn 0.000 0.000 0.000 1,403 1.an- o,oeo 0,ouv 2,817

O Sa 0,000 0.000 0.000 0.000 0.000 0.6 00 0.000 0.000

WSa 0.000 0.000 0.000 0,000 9.000 0.000 0.000 0.000

0.000 0.000 0.000 2.817 0.0U0 0.000 0.000 2.817a

O WNe 0.0V0 0.000 1.4U8 2,417 7,042 u,000 0,000 11,268

Nn 0.000 1,40h 1.496 5.o3a 2.a17 a,oon 0,0eo 1 1. 2 e F.

NNa 0,,000 2,817 4.225 11.2eA 5.634 0.uv0 0,000 23.Cua
O VHHL 0.000 0.000 0.000 0.000 0.000 9.000 0.00J 0.000

TUTAL 0.000 18,310 16.31o u2.254 21.127 0.000 0.000 100.000

Nu nt W UF UnbtaVsiIUNb : 71

C: CALM ( a l '4 D SPEED LLSS T-2 OW EuuaL l's .no don )

0



.
.

TABLE 5-C
0

vE; sur.1 f A tm E F. JUINT F WEut>Er C Y is I di m i s u i l ur. (UCT, = OEC.-

O 297.0 ri .Ir.n nAiA

O STAHILIIf L(A55 C CLA03 F W F, J t ' E N L Y (FE* CENT) = 2.3h

O r. I n D D I S I R I B U T illN SUMMARY (PbWCff.1 F K E rauE NC Y )

aIND SPEE0 (MILLS / Hub-)g

DIR. CALM C=3 47 6 12 13 1M 19 24 GI hu TUTAL

o 0.000 12.766 2.126 6.363 4.?55 0.000 0.cou 25.532

O NNE 0.000 2.123 0.000 4.25; 0.000 0.ovo 0.oou e.3e3

NE u.000 0.000 0.000 0.000 0.000 .' 000 0.0v0 0.000

ENE 0.000 n,000 0.000 0.000 0.noo 0,000 0,000 0,000

0 E 0.000 0.000 v. coo 0.000 c.Ida 0.000 0.000 2.I2A

ESE 0.000 0.000 u.000 0.000 0.000 0.000 0.000 n.000

S t. 0.000 e.3e3 4.255 P.126 v 000 0.000 0,000 12.7ee
O SSE 0.000 0.000 a.255 a.755 0.c00 0.000 0,auu 8.511

S 0.000 0.000 0.000 2.128 u.000 .l.000 0.00u 2.12ag
SSa 0.000 v.000 0.000 0.000 0.000 0.000 n.ouu o.avo

O Sa 0.000 0.000 0.000 2.12" 9.000 0.000 0.000 2.128

aSa 0.0u0 0.000 0.000 0.000 0.000 0.000 6.000 0.000

0.0vo 0.000 0.000 2.12P o.000 9.000 0.009 2.128a

O aNa 0.000 n.000 0.000 2.126 o.363 0.000 0.ov0 3.511

Na 0.000 0.000 4.255 6.3 13 u.oo0 o.ovo 0.0u0 10 e38

N i. a 0.000 6.511 2.128 4.745 4.755 0.000 0.oco 19.144

C vaul 0.ovo o.000 0.000 n.non o.000 ;.ovo o.o u c.0un

TUTAL o.ovo 29.767 17.021 36 170 17.021 a . tio n 0.000 len.0un.

N ut'H E m OF 06SE4VATIUN5 = a7

C: CALM (aIND SPEEn LESS THa' OW EfUAL TO .eo MW )

.
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TABLE 5-D

DEC. 197(UCT.VEs90NT YANatt J01.T FkEat;ENCY DistW1buTTun --

297.0 FT a!NO DATA

51 & t41L I T f CLASS D Class FREuyEncy (FEaCENT) : 7.51

aINO 015fd!RUIIUN SUM *ARY ( P t a (, E N T F~E.utNtr>

aINo SPEE0 (*1LES/souw)

DIR. CALM C-3 4-7 e-12 13-18 19-Pc '; T du TUTAL

N 0.000 3.378 2.703 u.730 1.351 0.000 0.000 12.162

NNE 0.000 .h76 0.000 0.000 0.000 0.000 0.000 .o76

NE 0.000 0.000 u.000 .e7e u.000 0.000 0,ouu 676

ENE 0.000 67e 0.000 67e 0.000 0.000 0.000 1.351

E 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

ESE 0.000 2.027 3.378 0.000 0.000 0.000 0.0eu 5.405

SE 0.000 u.050 8.784 2.703 0.000 0.000 0.00u 15.541

SSE o.000 .e76 e.757 2.027 0.000 0.000 0.ovo 9.059

S 0.000 2.027 U.0$c 3.376 676 6/e 0.000 10.811

S S r' O.000 0.000 67e 1.351 2.o27 0.000 0.000 u.054

Sa 0.000 .e7e 0.000 0.000 0.000 0.000 n. con 67%

aSe 0.000 676 0,000 0.000 0.000 0.000 0.000 676

a 0.000 0.000 0.000 2.ud/ U.000 0.000 0.000 2.ud7

WNa 0.000 0.000 0.000 4.054 0.081 e.ot7 .e7e 12.838

Na 0.000 0.000 .n76 0.c00 d.027 o.noo 0,000 p.703

NNa 0.000 4.730 2.027 0.u50 4.730 0.000 0.000 do.9ue
,

VRbt 0.000 0.000 0.000 0.000 0.000 0 . o .". 0 0.000 0.000

TOTAL 4.000 19.595 29.0$4 31.061 10.692 2.703 670 100.000

N U P' t4 E H UF Ut4 SE W V A T I UN d : 148

C: CALM (alND SPEED LtSS THAN UW EGUAL 10 . as i . *Pt- )

_- - . . .
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TABLE 5-E

DEC. 14(UCT.VEar*0N1 Y A N 6 F. E JU1ni F Ei.U F '4C y DIoTwtrauIIuN --

297.0 F1 alhD DA1A

STABILiiY CLASS E Clads FWENUtPCY (PEWCENT) : 10.60

alNn nlSl HIbull'IN dV9MAPy (PERLENT EhF,t.I,ibNCyj

aINO SPEEo (*1LES/*4hur)

DIR. CALM C-3 a-7 e-12 13-18 14-24 GT du TOTAL

N 0.000 3.349 e.220 3.349 957 0.600 0.ovu 13.876

NNE 0.000 1.914 473 0.0u0 0.000 0.000 0,000 2.392

NE u 000 1.u35 957 .a76 0 nuo n.neo 0.uuu 2.671

ENE 0.000 0.000 0.000 0.000 v.000 0.000 0.000 0.0uo

E o.000 1.435 478 0.000 v.nou o.0 00 0.ovo 1.914

ESE 0.000 47H ,478 0.000 0.00n o.ovo 0.000 957

SE o.000 3.628 S.7u2 478 v.000 n.000 0.000 10.046

SSE 0.000 1.u35 8,13u t,u35 v.000 0.000 0.0uv 11.005

3 0.000 1.u35 957 1,u35 o,000 . ate 0.0uo 4.30e

SSa 0.000 0.000 1.914 478 478 0.000 0.cou 2.e71

Sa 0.000 1.435 0.000 0.00u 47d o.000 o.oou 1.91a

mSa 0.000 0.000 476 0.000 0.00n 0.000 o.uuu 473

n 0.000 1.a35 2.392 1.035 d.392 6.000 (, . 0 0 0 7.e5n

nNd 0.000 457 957 1.349 4.7"5 .d/A .u76 11.005

Na 0.000 d.392 1.914 1.914 .u7e o,000 n 000 e.e99

NNw 0.000 1.910 12.Q10 u.765 1.43% .uS7 0.ouu 22.010

VWHL o.000 0.000 0.000 0.090 0.0"O o."ao 0.0u0 1.000

TOTAL n 000 23.ua5 44.019 19.139 11.005 1.91u ,u7e toe.uu0

N U t* U E R OF UHSERvATIUhb = 209

C: CALM (aIND SPFEn Lt35 IHAN l' W tuuAL 1r . e. o % )

. . . . - - .
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TABLE 5-F

DEC. 147(UCT.V EsMilN T YANaFE Jill'*T F w t wid.NC Y DioTkintlilt'h --

297.0 F1 a l u f> OATA

SIAn] Lily CLAb5 F LLAdS F 4 F u t' t. N C Y (FtaCENT) = 4.74

41ND n151wleu11 sin S u *1 * A p r (pt RCENT F E i.UE N c t )

alNo SPEta (MILES /Huuw)

DIR. CALM C-3 4-7 8-12 13-1A 14-24 GT du TUIAL

N 0.000 5.720 7.292 2 . O r4 3 u.0uo 0.0u0 0.000 15.104

NNE 0.000 3.125 1.042 0.000 v.000 n.000 0.cou 4.te7

NE o.000 1.042 .521 0.000 0.000 0.000 0.000 1.5e3

ENE o.ouv 2.063 0.000 0.000 0.000 0.0u0 0.00u d.063

E U.000 1.563 1.ou? 0.000 0.000 0,000 c.000 2.604

ESE o.000 a.dox 1.063 521 0.000 0,000 0.000 7.292

SE 0.000 4.le7 9.375 2.o83 v.0u0 0,0u0 0.000 15,625

SSE U.000 3.125 4.167 .521 0.000 0.000 0 .'0 0 0 7.613

S 0.000 2,cou 521 521 0.000 0.000 0.00u 3.nue

SSn 0.000 1.c42 1.042 0.000 0.000 n.000 0.0uu 2.oe3

3a 0.000 2.604 1.042 0.000 0.000 0.000 0.cuo 3.e46

aSa 0.000 521 0.000 1.042 0.000 0.0u0 0.ouu 1.563

a 0.000 521 1.563 2.o83 1.0u2 0.0u0 0.00u 5.2u6

aNa u.000 1.So3 0.000 521 0.000 0.000 0.000 2.083

Nn 0.000 3.125 2.063 5d1 0.000 0.000 0.00u 5.7d9

NNa 0.00u u.1n7 7.813 7.313 0.6uo 0.000 0.000 14.702
,

VhML o.000 0.000 0.000 0.000 v.uou o.noo 0.000 0.000

TOTAL u.000 41.667 39.563 17 . 7 0 ti 1.042 0.000 0.000 100.0u0

NUM6Ed or Ussk.wvaituns = 192

C: CALM (~1ND SPEF.D Lt3S THab 'N E q u a l. TO .nv % )

_____. ._.
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TABLE 5-G

DEC. 1976)(UCT.V E 4 n u r4 T YAhmEE Jisini F W E:.UE t;C T D I b i n l H u i l u'' -=

297.0 F1 alt.D DATA

STABILITY CLASS G CLADS FWEiJUENCY (PE-CENT) = 21.30

M I Nil fi l 5 I H 14 U i l ON SUMMAWf (PEWLE,T F a E .J u t N C y )

a!No SPEED ( H I L F. S / H u to r )

DIR. CALM L-3 47 6-12 13-la 19 44 f. T 24 TlifAL

N 0.voo 2.657 3.810 1.905 714 0.000 0.0u0 9.2co

NNE o.000 2.657 233 0.000 0.000 0.000 0.000 3.095

NE 0.000 1.005 23A 6.000 u.000 o.noo n.ovu 2.1 43

ENE 0.000 1.667 0.0u0 v. con u.000 0.000 0.000 1.he7

E 0.000 1.429 952 0.000 0.00a n.ouc 0.000 2.3: 1

ESE 0.0u0 2.361 475 0.000 0.000 0.0u0 0.000 2.h57

SE 0.000 4.7o2 lu.23d 5.333 0.000 0.000 n.000 1R.333

SSE o.000 2.381 8.571 3.333 v.000 0.000 0.000 14.2F6

3 0.000 1.905 4.7e2 452 v.000 0.000 0,00u 7.eio

SSa 0.u00 952 2.619 .u76 .23d 0.000 0.000 a.26n

Sa 0.000 952 1.Ao7 .u7e u.000 n.000 0.0u0 3.095

WSW 0.000 1.190 1.6e7 .238 u.000 o . r. n o 0.0u0 3,04s

a 0.000 47e 95/ 476 23A o.000 0.000 2.143

aNa 0.00u 1.9 3 1.905 1.190 . ale o.ovo 0.000 5.u7e

Na 0.00u 2.181 1.905 114 714 0.004 0.000 5.71a

NNa o.000 1.129 7.1u5 5.23d 476 233 0.000 14.520

VHbt 0.000 0.000 0.000 0.000 0.000 0 . o 'i o 6.uuo n.oon

TUTAL 0.000 31.429 47.1a3 18.333 2.AS7 236 0.0u0 luo.000

NVedEd ilF UH5tkv4TIuN5 = a20

C: CALM (aIND SPEEh LtSS T-aN uw tguAL r r, .eu m>- )

.
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TABLE 5-H

(uCT. - DEC. 197ep a i.ut Cy O l s T k l uu llin-vE6-t.o.T vasatt Jiil .1 -c

297.0 F1 a l . f> hATA

STABILITY CLASS a ll. C l a S 'i F a E'auh NL Y ( P E h C t'.1 ) = 190.00

.INO U1STWimuilON stir 1 * A u f ( P r. W C E . T F - E '.u t 'C v )

W { 'll) SPtFO (*1LtS/ MOO-1

019 L A t. '' C-3 a-/ -12 13-14 19-24 GT d4 fuT&L

N o.000 2.733 5.A54 4.319 1.97" .25u 0.000 13.134

NNE 0.000 1.724 650 1.390 45n 051 0.ovo 4.2eo

NE o.000 1.116 .304 203 0.090 0.000 0.000 1.e23

ENE 0.U00 .d11 0.000 051 U 090 0.00U q . l. 0 0 . ht e ?

E 0.000 .%2 507 0.000 .o51 0.000 0.0u0 1.020

ESE o.000 1.72a 411 .254 0.000 0.000 0.u00 2.401

SE 0.000 2.941 5.M3P 2.637 101 0.000 n.000 11.511

SSE o.000 1.369 5.3/S ?.un5 101 u.cou o.uvo 9.331

S o.000 1.oe5 1.97o 3.398 1.62% 55A a.gou 8.e21
.

SSa 0.000 504 1.31* 556 3ou o.oon o.000 2.de5

Sa o.uou .a nd .507 254 152 o.000 0.000 1.775

aSa 0.000 35% 5 5 r* 507 101 a.ovo n.uuu 1.Sd1

a 0.000 35; 710 1.len 761 .o51 1,000 3.va3

aNa 0.o99 311 913 2 . 3 r' 3 5.95% 4e3 355 9,3r1

Na 0.000 1.udo 1. Inn 1.623 d.136 ,710 .o51 7.090

NNa 0.000 2.074 n . 3 3 ') 7.30? .$ . 4 9 9 1. 41- . Sol 21.045

VHHL 0.000 0.000 0.ooa o.000 0.000 0.000 0.000 0.000

TOTAL o.000 du.53A 30.933 d" 499 15.213 5.405 415 1>0.000

NUM6Ed UF ub5tkVATI5'ob = 1977

C: CALM (alND S P E E '' LtSS inAN uw equal [0 .nu w~ )

COSINED DATA RECOVERASILITY FOR FOURTH OUARTER 197S - 39. 3*

.. . . ..
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TABLE 6

VEIO10NT YANKEE
QUARTERLY AVERAGE %/Q, D/Q AND GAMMA %/Q

VALUES FOR SELECTED RECEPTORS
. - - - - . -

FOURTil QUARTER
POINT OF INTEREST THIRD QUARTER

NW 1.55 11 Location: NW 1.55 iniles
7 61x10 9 es X/Q (undepleted): 1.22x10-DA. Maximum offsite ground Location:

level air concentration )/Q (undepleted)*:
location >/Q (depleted)*: 7 56x10-7 X/Q (depleted): 1.22x10-6

3 31x10-9
D/Q**: 1 88x10-9 D/Q:

Gamma X/ Q: * 3 40x10-7 Gamma X/Q: 4.75x10-7
-- _-

'3 . For whole body and skin
doses from unble gases

South 0.{4 milesLocation:South 0.g4 miles1) Maximua site boundary Location: 4.14x10- 1
locatton X/Q (undepleted): 2.07x10- X/Q (undepleted):

X/Q (depleted): 2.07x10-9 X/Q (depleted): 4.14x10-II

D/Q: 7 11x10-12 D/Q: 3.46x10-13

Gamma X/Q: 9.51x10-7 Gamma X/Q: 8.33x10-7

South 0.] milesLocation:South 0.g3 miles2) Maximum nearest Location:

residence X/Q (undepleted): 4.58x10- X/Q (undepleted): 9.76x10-
X/Q (depleted): 4.57x10-9 X/Q (depleted): 9.76x10-10

2.04x10-II D/Q: 7 63x10-12
D/Q:
Gamma X/Q: 7 46x10-7 Gamma X/Q: 6.52x10-7

C. For organ doses from
iodine and particulates
in gaseous effluents

SSE 3.5 11

2.67x10 9 es
SSE 3.5 11 Location:

2.89x10 9 es X/Q (undepleted):1) Maximum farm location Location:
X/Q (undepleted):
X/Q (depleted): 2.84x10-7 y/Q (depleted): 2.61x10-7

9 77x10-10 D/Q: 1.11x10-9
D/Q:
Camma X/Q: 1.88x10-7 Gamma X/Q: 1 71x10-7



.

.

FABl.E 6
(continued)

PolNT OF l_ N_TER EST _ _ _ _ _ _ TillRD QlfARTER FOURTil QUARTER

2) Maxinnun nearest residence Location: NW l.4 miles 1.ocation: NW l.4 miles (thyroid,
CI(LLI , whole body)

X/Q (undepleted): 1.52x10-7 X/Q (undepleted): 1.82x10-
-7

X/Q (depleteil: 1.52x10-7 X/Q (depleted): 1.81x10
-10l'/Q: 4.67x10-10 D/Q: 6.18x10

-7
Ga nuna X/Q 2.22x10 Gamma X/Q: 2.97x10-7

Loca t. ion : SSE 1.3 miles (bone)
-8X/Q (undepleted): 9.61x10
-0X/Q (depleted). 9.60x10
-10

D/Q: 6.34x10

Gamma X/Q: 2.64x10-7

3) Maximum site boundary Location: SSE 0.54 miles Location:
location X/Q (undepleted): 1.75x10-8 X/Q (undepleted): 7.85x10-

(thyroid)NW 0.34 rgiles

X/Q (depleted): 1.75x10-8 X/Q (depleted): 7.85x10-9
-10 -IID/Q: 1.28x10 D/Q: 2.37x10

Gamna X/Q: 5.llx10-7 Gamma X/Q: 5.87x10-7

Location: SSE 0.54 miles (bone,

GI(LLI whole body),

X/Q (undepleted): 4.23x10-
X/Q (depleted): 4.23x10-9

-Il
D/Q: 3.65x10

Gamma X/Q: 4.64x10-7

3* Deplet ed and undepleted X/Qs and Ganuna X/Q are in units of sec./m

** Delta (D/Q) in units of 1/m2

.
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TABt.E 7
.

SUMMARY OF RADIOI,0GICAL IMPACT ON MAN

Ve rmon t Yankee Nuclear Power Station
Th i rd and Fou r th Qua r t e rs , 1978

ESTIMATED TilIRD ESTIMATED FOURTil
POTENTIAL PATHWAY OR TYPE OF EXPOSURE QUARTER DOSE QUARTER DOSE

COMMITMENT COMMITMENT

I. Maximum individual whole body and 0 0
critical organ doses from receiving- (no liquid release) (no liquid release)

water exposure pathways from
11guld releases (mrem).

II.

A. Whole body and skin doses to (location approximately (location approximately

individuals exposed at point 2 500 meters northwest 2500 me ters northwest
of maximum offsite ground of stack) of stack)

level air concentration
of radioactive noble gaseous
effluents.

1. Skin dose (mrem) 0.073 0.25

11. Whole body dose (mrem) 0.054 0.094

B. Whole body and skin doses at (south (south
maximum site boundary location site boundary site boundary

from radioactive noble 0.24 miles) 0.24 miles)
gaseous offluents.

1. Skin dose (mrem) 0.16 0.17
11. Whole body dose (mrem) 0.15 0.17

C. Whole body and skin doses at (south 0.33 miles) (south 0.33 miles)
maximum nearest residence
from radioactive noble gaseous
effluents.

1. Skin dose (mrem) 0.13 0 14
11. Whole body dose (mrem) 0.12 0.13



.
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TABLE 7
(continued)

| ESTIMATED TilIRD ESTIMATED FOURTil
POTENTIAL PATilWAY OR TYPE OF EXPOSURE QUARTER DOSE QUARTER DOSE

COMMITHENT COMMITMENT

III. Organ doses to individuals from
radioactive iodine and particulates
in gaseous effluents (including

tritium).

A. Maximum farm location. (dairy farm 3.5 (dairy f arm 3.5 miles SSE -
miles, SSE - all all organs)
organs)

Maximum individual whole body
and organ doses from all
pathways.

1. CI(LL1) (mrem) 9 0x10-4(teen) -3

1.3x10-2(child)
1.0x10

2.4x10+g(inf ant) 2.6x10-3((child)
(infant)11. Thyroid (mrem)

7 1x10- child)111. Bone (mrem)
iv. Whole Body (mrem) 3.6x10-3(infant) 1.2x10-3(ch11d)

B. Critical crgan doses to maximum (resident 1.4 miles (resident 1.4 miles NW-thyroid,
nearest resident from the NW-all organs) G1(LLI) and whole body;
inhalation, ingestion and resident 1.3 mile SSE - bone)
ground plane exposure of iodine
and particulates.

1.4x10-31. Bone dose (mrem) 8.9x10-4(child)
8.1x10-3(child)7.1x10-2 child)

2.5x10-4(adult) 5.6x 10-4 (ch ild )
11. Thyroid dose (inrem)

3.5x10-4((child) 6.2x10-4(child)
111. GI(LLI) (mrem)

(child)tv. Whole body as critical organ
(mrem)



.
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TABLE 7
(continued)

ESTIMATED TilIRD ESTIMATED FOURTil
POTENTIAL PATilWAY OR TYPE OF EXPOSURE QUARTER DOSE QUARTER DOSE

COMMITMENT COMMITMENT

C. Organ doses to individuals at point (2500 meters (2 500 meters
of maximum ground level air concen- northwest) northwest)
tration of gasesous effluents from
inhalation and ground exposure of
lodine and particulates.

2.5x10-4 child) 2.2x10-3
7.1x10-2(child) 4.1x10-2(ch11d)

1. Bone dose (mrem)

1.3x10-4(teen) 2.3x10-3(child)
11. Thyroid dose (mrem)

1 9x10-4(teen) 2.3x10-3((teen)
111. GI(LLI) (mrem)

( teen)iv. Whole body as critical organ
(mrem)

D. Organ doses to individuals at
point of maximum site boundary (0.54 miles SSE) (0.34 miles NW - thyroid
air concentration of gaseous 0.54 miles SSE - bone,
ef fluents f rom inhalation and CI(LLI) and whole body.
ground exposure of iodine
and particulates.

1. Bone dose (mrem) 4.1x10-5(child) 2.2x10-5(child)
1.7x10-3 2.6x10-4(ch11d)
3 8x10-5(child) 2.3x10-5(teen)

11. Thyroid dose (mrem)

4.0x10-5(teen) 2.3x10-5(teen)
111. CI(LLI) (mrem)

(teen)iv. Whole body as
critical organ



.

TABLE 7
.

(Continued)
.

ESTIMATED TillRD ESTIMATED FOURTil
POTENTIAL PATilWAY OR TYPE OF EXPOSURE QUARTER DOSE QUARTER DOSE

COMMI'niENT COMMITHENT

IV. Whole-body doses to individuals a nd
populations in unrestricted areas
from direct radiation from the
facility.

A. Maximum site boundary (mrem) 1.3 2.4
(west of turbine
building).

B. Population dose (man-rem) 6.9x10-3 1 9x10-2

V. Whole-body dose to the population 0 (no liquid releases) 0 (no liquid releases)
from all receiving-water related
pathways from liquid releases.
(man-rem)

VI.

A. Whole-body doses to the population
and average individual out to 50
miles from noble gaseous
effluents.

i. Whole body dose to population 0.85 7.0
(man-rem)

11. Average individual whole body 7.41x10-4 6.1x10-3
dose (mrem)

lii. Skin dose to population 19 15.1
(man-rem)

Iv. Average individual skin dose 1.6x10-3 1.3x10-2
(mrem)



,
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TABLE 7
(Continued)

ESTIMATED TilIRD ESTIMATED FOURTil

POTENTIAI. PATIIWAY OR TYPE OF EXPOSURE QUARTER DOSE QUARTER DOSE
COMMITMENT COMMITHENT i

VI. (continued)

B. Organ doses to 50 mile popula-
tion, and average individual,
from inhalation, ingestion of milk,
meat, and vegetables, and ground
exposure to iodine and parti-
culates in gaseous effluents.

i. Thyroid population dose 2.2 1.5x10-1
(man-rem)

11. Average individual thyroid

dose (mrem) 1.9x10-3 1.3x10-4
111.Whole body population dose

(man-rem) 9.5x10-3 1.4x10-2
iv. Average individual whole-body

8.3x10-6 1.2x10-5dose (mrem)
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APPENDIX A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

Supplemental Information

July - December 1978

Facility: Vermont Yankee Nuclear Power Station

Licensee: Vermont Yankee Nuclear Power Corporation

1. Regulatory Limits

a. Fission and activation gases: 0.08/EY Ci/sec.
b. Iodines: 0.48 uC/sec.
c. Particulates, half-lives >8 days: 1.6E+3 MPC Ci/sec.

*d. Liquid effluents: 1.03-7 LC/ml
(HTO: 3.0E-3pC/ml, dissolved Noble gases: 4.0E-5aC/ml).
Identified isotopic limits are found in 10CFR20 App. B,
Table II, Column 2.

2. Maximum Permissible Concentrations

Provided below are the MPC's used in determining allowable release rates or
concentrations.

a. Fission and activation gases: No MPC limits
b. Iodines: No MPC limits
c. Particulates, half-lives >8 days: See 10CFR20, App. B, Table II, Column 1.
d. Liquid effluents: See 10CFR20, App. B, Table II, Column 2.

3. Average Energy

Provided below are the average energy (E) of the radionuclide mixture in releases
of fission and activation gases, if applicable.

a. Average gamma energy: 3rd Quarter 0.30 MeV
4th Quarter 0.636 MeV

b. Average beta energy: Not Applicable

4. Measurements and Approximations of Total Radioactivity

Provided below are the methods used to measure or approximate the total radio-
activity in ef fluents and the methods used to determine radionuclide composition.

a. Fission and Activation Cases

Daily samples are drawn at the discharge of the Air Ejector. Isotopic
breakdown of the releases are determined from these samples. A logarithmic
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chart of the stack gas monitor is read daily to determine the gross release
rate. At the very low release rates normally encountered during operation
with the Agumented off Gas system the error of release rates may be approxi-
mately 100%.

.
b. Iodines

Continuous isokinetic samples are drawn f rom the plant stack through a
particulate filter and charcoal cartridge. The filters and cartridge are
removed weekly (if releases are less than 4% of the Tech Spec limit), or
daily (if they are greater than 4% of the limit), and are analyzed for radio-
iodine 131, 132, 133, 134, and 135. The iodines found on the filter are
added to those on the charcoal cartridge. The error involved in these
steps may be approximately t50%.

c. Particulates

The particulate filters described in b. above are also counted for
particulate radioactivity. The error involved in this sample is also
approximately 50%.

d. Liquid Effluents

Radioactive liquid effluents released from the facility are continuously
monitored. Measurements are also made on a representative sample of each
batch of radioactive liquid effluents released. For each batch, station
records are retained of the total activity (mci) released, concentration (uC1/ml)
of gross radioactivity, volume (liters), and approximate total quantity of
water (liters) used to dilute the liquid ef fluent prior to release to the
Connecticut River.

Each batch of radioactive liquid effluent released is analyzed for gross
gamma and gamma isotopic radioactivity. A monthly proportional composite
sample, comprising an aliquot of each batch released during a month, is also
analyzed for tritium, SR-89, SR-90, gross beta and gross alpha radioactivity,
in addition to gamma spectroscopy.

There were no liquid releases during the reporting period.
5. Batch Releases

a. Liquid

There were no routine liquid batch releases during the reporting period.
b. Gaseous

There were no routine gaseous batch releases during the reporting period.
6. Abnormal Releases

a. Liquid

There were no non-routine liquid releases during the reporting period.
b. Gaseous >

There were no non-routine gaseous releases during the reporting period.


