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VERMONT YANKEE
EFFLUENT AND WASTE DISPOSAL SEMI-ANNUAL REPORT
RADIOLOGICAL IMPACT ON MAN
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
recurded radioactive effluents and solid waste for this semi-annual periocd.
Tables 4 and 5 report the cumulative joint frequency distribution of wind
speed, wind direction, and atmospheric stability observed cduring the second
half of 1978, while Table 6 lists the calculated X/Q and D/Q values at
different points of interest based on the meteorological record presented
in Tables 4 and 5 for both quarters. Tabie 7 summarizes 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

radicactivity 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 lOCFR50. 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.



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 Regulacory

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 from the mete~rological tower every
6 hours. In addition, the on-demand, tower call-up capability from 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 factors have been calculated
employing appropriate source configuration considerations, as described
in Regulatory Guide l.lll(i). plus a source depletion model as described

in Meteorology and Atomic Energy (1968),(2) and deposition velocities as



given by Pelletier and zimbrick(3), Changes in terrain elevations in the
site environment were also factored intc 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(“).

3.0 RADIOACTIVITY RELEASES

3.1 Liquid Releases

There were no liquid releases of radioactivity from the plant during

this semi-annual period.

3.2 Gaseous Releases

All gaseous effluent recorded for the second half of the year are
listed in Tables 1A through 1D. 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 effluents 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 effluents during this reporting period.



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 thau the minimum
detectable activity of a measuring instrument, the "less than" value for
that measurement was the actual activity. This approach is conservative
and generates maximum possible estimated doses. Actual doses are most likely

below the calculated values.

4.1 QOrgan Doses to Individuals from Receiving-Water Exposure Pathwavs

There were no routine or accidental liquid releases from 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-Bodv and Skin Doses from Necble Gaseous Ef fluents

Based on the methcd 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 7.6l x 107 sec/m> and 1.22

k.



X 10"6 sec/n3 for 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¢3) for an elevated release point. Dose conversion
factors for noble gases and daughters were taken from Table B-l 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 interacticn
of photons with matter in the path between source and the receptor point,
and scattering of radiation from material outside the direct path to c(he
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 additiomal credit is taken for

decay of radtonuclides in transit to the receptor point.

For the third quarter, the skin and whole-body dose from 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 effluent during the fourth quarter, the skin and whole-body dose

at the point of maximum ground level air concentration were calculated to



be 0.25 mrom and 0.J94 mrem, respectively.

In addition, the maximum nearest resident and site boundary whole=-
body and skin doses have been calculated due to noble gaseous effluents
frome 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
tho third quarter of 1978 occurred in the southern sector, 0.24 miles from
the stack. The fourth quarter maximum whole-~body and skin site boundary
doses (both 0.17 mrem) also occurred in the sc.thec¢n sector, 0.24 miles

from the stacke.

In the third quarter, the maximum skin and whole-body dose to the
nearest resident (0.13 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 meteccology and noble
gas effluents, the maximum whole-body aad 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 effluent 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 10CFRS50, Appendix I.



4.3 Organ Doses to Individuals from Radioactive Iodine and Particulaces

in Gaseocus Effluents

The critical pathway of internal exposure to radicactive 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 free to graze on open pasture during the third quarter
with no supplemental feeding. This assumption is conservative since most
of the milk animals inventoried in the site vicinity are fed stored feed
throughout the entir2 year with only limited grazing allowed during the

growing season.

During the winter moaths 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
tadioactive iodine and particulates during the fourth quacter is through

inhalation.

As a result of the milk and fresh vegetable pathways, the maximum
dose for the third quarter from gaseous releases of radioactive iodine and
particulates was determined to occur at a farm 3.5 miles south-southeast

of the plant The c¢ritical organ was an infant thyroid with a calculated

- -



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 farm, 3.5 miles south-southeast of the plant. The critical organ
was a child’s thyroid with a calculated dose of 0.0l13 mrem. The pathways
of exposure 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 from 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 accumuiate 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



dose commitment over its operatiug life {f 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 lccations for the
third quarter were 7.1 x 10°2 mrem (NW 1.4 miles) and 1.7 x 10=3 mrem (SSE
0.54 miles). For the fourth quarter, the respective doses were 8.1 x 107

3 arem (VW 1.4 miles) and 2.6 x 107 mrem (NW 0.34 miles).

4.4 Whole-Body Doses in Unrestricted Areas from Direct Radiation

The major source of direct radiation (including sky shine) from
the station is due to N-l16 decay in the turbine building. Because of the
orientation of the turbine building on the site, and the shielding effects
of the adjacent reactor building, only the seven westerly sectors (SSW =-

NNW) see any significant direct radiation.

High pressure ionization chamber (HPIC) measurements have been mtde

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, from shutdown to 100 percent, the total integrated dose from
direct radiation over each three mon:h period was determined by considering
the quarterly gross megzwatts generated. Field measurements of exposure,

in units of Roentgen, where modified by multiplying by 0.6 to obtain whole



body dose equivalents, in units of rem, in accordance with recommendations

of HASL report 305(®) 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 from 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 lozation 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 factor, taking no credit for the shielding

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

4.5 Whole-Body Doses to the Ceneral Population from all Receiving Water

Related Pathways

Sinc: there were no radioactive liquid effluents released from the
plant during the reporting period, there are no related population or

individual doses from receiving-water pathways.

4.6 Doses to the General Population and Average Individual Within Fifty

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, four, five, ten, twenty,

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

=]l



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.

For the approximately 1.l x 108 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™% prem and 6.1 x 1073 mrem, respectively. The skin doses for the
two quarters were l.9 man-rem and 15 man-rem, respectively. The average
{ndividual skin dose was 1.6 x 107 and 1.3 x 102 mrem for the third and

fourth quarters.

Table 7 also indicates the population whole-body and thyroid dose
commitments from radiocactive 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 duse commitments for the third quarter were calculated to be
9.5 x 103 man-rem and 2.2 man-rem respectively. For the fourth quarter,

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

] f
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TABLE

1A

VERMONT YANKEE

EFFLUENT AND WASTE DISPOSAL

SEMIANNUAL REPORT - 1978

JULY - DECEMBER

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

Unit Quarter (uarter | Lst Tota11
3rd 4th Error, %
A. Fission & activation gascs
1. Total release Ci <1.60E+03 <1.78E+03 | +1.0E+02 ]
2. Averape relcasc rate for period 1NCi "sec|<2,03E+02 <2.26E+02
3. Percent of technical specification limit % <7.61E-02 <2.87E-01
B. lodines
1. Total jodine-131 L -0 1.61E-01 4.68E-02 | +5.0E+01
2. Averape release rate for period uCi/scc|l 2.05E-02 5.95E-03
3. Percent of technical specification Jimit o 4.27E+00 1.24E+00
C. Particulates
1. Particulates with half-lives>8days Ci 1.46E-03 2.47E-03 | +5.0E+01
=. Averapc release rate for period uCi/scc| 1.87E-04 3.158-04
3. Percent of technical specification limit % 3.54E=-02 2.15E-02
4. Gross alpha radioactivity C1 6.40E-08 1,87F-07
D. Tritium
1. Total reclease Ci 2. 17E+00 4.73E+00 | +5.0E+01
2. Avernpc relecasc rate for period uCi/sec)  2,76E-01 |_5.50E-01 |
3. Pcreont of technical specification liuit i | _NA NA |




TARLE 1B
VERMONT YANKEE
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 1978
JULY - DECEMBER

GASEOUS EFFLUENTS - ELEVATED RELEASE

CONTINUCUS MODE BATCI MODE
Nuclides Relecascd Unit Quarter Quarter Quarter Quarter
3rd 4th 3rd 4th
1. Fission gascs
krypton-85 Ci_ | ) | Q) ' o R o
Erypton=3sm L1 | <1, 44E+01 | _<1.43E+Q1 | ok 1
krypton-87 Ci <4,30E+01 | _<3,72E401 |.
Krypton=-838 Ci <3,64E+01 | <3,24E+01 |
xenon-133 L1 <5.25E+02 | <6.55E+0Q2 -
___xcion=-135 C1 <1.05E+Q2 <8,01E+01 o
__xenon-135m Ao Ci | <4,16E402 | <2.66E+02 | _ e
[~ " Xenon- 1 38 (.1 <4, 50E+02 | <6.96E+02 |
Ci
unidentificd Ci
lotal for peried Ci <1.60E+03 <1.78E+03
2. lodines
fodine-131 C1 1.61E-01 4.68E-02 1
1odine-133 Ci 8.50E-02 5.84E-02
10dine-135 L1 1.70E-02 1.81E-02
fotal for period Ci 2.63E-01 1.23E-01
3. Particulates
strontium-S9 Ci 7.99E-04 9.90E-04
strontium-90 Ci 3.12E-06 4.20E-06
cesium=134d C1 4.76E-05 | 2.13E-04
cestum-137 C1 1.43E-04 | __3.83FE-04
barium-lanthanum=1d40 C1 1.38E-04 1.95E-04
cobalt-58 Ll 1.09E-05 1.72E-05
cobalt=-60 Ll 2.48E-04 | _ S5.97E-04
zinc-635 __Li 5.92E-05 5.32E-05/
manganese-54 Ci 7.94E-06 | <4.33E-06
{
|

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




TABLE 1C
VERMONT YANKEE
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 1978
JULY - DECEMBER

GASEOUS EFFLUENTS - ROUTINE GROUND LEVEL RELEASES*

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

effluent releases during the reporting period.
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TABLE 1D
VERMONT YANKEE
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 1978
JULY - DECEMBER

GASEOUS EFFLUENTS - NON-ROUTINE RELEASES*

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

reporting period.



TABLE 2A
VERMONT YANKEE
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 1378
JULY - DECEMBER

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES*

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

period.



TABLE 3

VERMONT YANKEE

EFFLUENT AND WASTE DISPOSAL SEMIANUAL REPORT

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

JULY - DECEMBER 19/8

None

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not irradiated fuel)
: 6-month Est. Total
1. Type of waste Unit Seriod Error, %
a. Spent resins, filter sludges, evaporator mo 6.71E+01
bottoms, etc. Ci 1.71E+02 7.5E+01
b. Dry compressible waste, contaminated mo 8.33E+01
equip, etc. i 9,21E+00 7.5E+01
¢. Irradiated components, control m3
rods, etc. Ci
‘m
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. B0E+D0
Zinc-65 o %, 10E+00 |
Iodine-131 % 3. 10NE+00
%
%
0‘6
%
%
¢. %
%
%
d. 5
%
%
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
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TABLE 4-A
VERAUNT YANREE JOUTNT FHRELUEBNCY DISTmInUTIUN o (JULY = SEP
297,90 FTI wIND DATA
STABILITY CLASS A CLASS FPwELLE"CY (SERCENT) 8 S5,07

wIND DISTRIBUTIUN SUMMARY (PERCENT FRELUENCY)

wIND SPEER (MILES/=lUN)

Diw, CAL™ Cel de? ne)? | Sain |Yegu 6T 24 TOTAL
F 0,000 2,765 4,428 3,050 1,991 Jdue T 13,274
NNE De00O 1217 1,327 1,106 993 Jlun2 0,00U 4,bub
NE 0,000 1,108 BbS . 332 U,non NgNUD 0eQVU 2.32%
ENE 0,000 B85 Juuz 332 U U0 N0 D uUU 1659
3 V000 i 332 Ve UG MU Ny £ huu 1e108
ESt 0,000 1,106 1,991 004 A1 NgNO0 D 000 3,872
SE 0000 14217 4,757 1,991 o221 0e 01V 00UV n,1886
SSE 0,000 o174 3 519 2,788 ot neluY 1,00V 7,080
S Ve 1OV e 995 3.2uH4 R BS50 2,199 1 43R DeuU 19,690
S8 Na0u0 Jyuu? LY 2,765 1,217 <511 DoVl £,199
S~ e YD 0,000 221 2,212 1,327 de 00 Deluv 3,70}
NS VeUOU +11) 332 o774 174 L H o 0,00U 2,102
B 0,000 0e00Q0 « 553 . 5357 T Dgtiud N uiu 1,949
NN 0,000 o111 Jud2 1108 L1086 g1t [V RURY 2.788
Now e 000 0553 1,659 st LA 332 G400 $.3]9
NN eV {217 R.1H8h 4,425 e,947 1 +m39 L740 19, up0
VREL UeVO U, 00N N,000 Ca000 g De L) Yo ul Ne0ON
TOTAL 0s0C0 13,270 32,743 31,818 17,0635 44,935 7B 100,000
NUFMBER UFP UBSewVATILUMS 3 S04,
Cs CALM (wWIND SPEED LESS THAN Uk RGQUAL 10 «H0) ME- )
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VERMUNT YANaEE JUIa! FREGUENCY DISTRENUT (U - (JULY =

o

297,0 FT wIND DAYA

STAnBILITY CLASS R CLASS FPwEGURNLY (PE=CENT) = 3,07

wing DISTRIBUTION SUMMARY (PERCE~NT FREGUBNCY)

WIND SPRED (MILES/HLUR)

Dlr,. CaLm L=} de? Aml? 131 A |9e4d 6T 24 TUTAL
N Ne000 0,700 n,154 4,618 3,077 HeNUO Ng0U0 13,848
NNE - 0,00V 1.538 H,000 1.53R Vi g 100) D ULV 3,077
NE De00V 0,000 Ng0uL0D N 000 Q,000 ([P TR 0,000 (UPRVEVE Y
ENE NeNNO 04000 de0UD 0,000 hanuo g0 0euiv 0,000
k 0,000 3.0 e0QULO Q000 (U Y Y NeNUD D,0uv S5.,u77
£SE N,000 153R 1.534 GG danun NgNND Hguu0 Y., 07y
St 0,000 3,077 1934 V0L v,000 De0O 0,00U 3,615
SSE De000 3,077 0,154 3017 DaH00 VIPRAL Y N,00v 12,308
S DeNOV 1,534 1,538 12,30R 1,534 1,534 000U 1A,de?
38« N U0 D OO0 0,000 3.n17 O,000 et 0,0u0 3,077
S~ 0,000 4,515 De00vV S, U017 U, 00 O guitd IS TEVEY 7.85°2
nSw V00N )e0u0 N,000 3,077 T (g 110 LYY $207)
~ 0,000 He0uN 0e000 000 9,000 NgNYO SR RVEY D 006N
N D000 N,000 1,934 A 0 Y $,077 Ngt1u0 IV RVAY 445018
N 0,000 0,000 1,58 1 ,S4= v,nun 0,00 Vevuu 3.017
MNw~ D,000 5,077 10,789 3,017 3 017 0,000 T TR 20,000
VRHL 0,0u0 N0 04000 d e G FeIU D (e 00010 (g 20V DeUun
TOTAL 04000 21,538 30,789 35,348 10,759 1 oS 34 0,010 129,000
NUMBER JF UMSERVAT]IINS = 55,
Ca CALM (~IND SPEED LESS TraN Ow pluap 10 AU MPRm )



TABLE 4-C

'ooooooonoocoooogooooo.c

VERMUNT YAMRER JUrINi PrEGUERCY OISTHInUTIUN - (JULY = 8
297,07 FI wlnb Dava
STamILITY CLASS C CLadS FPrFulehiLY fTPERCENT) = 2,260
Wi DISTRIRUTION SUMMARY (PEWCFHT FREWUEMCY)
winu SPRED (MILES/KHUUN)
DIR, CALm Le} dw/ Hel|? l3a]n 1Geld b1 2+ TUTAL
N 00UV S.000 5,000 S.000 e, huu gt M uu 17,500
NNE 0ev00 e0U 06004 Hetivi) )NUN Nt O oUui NyOUN
NE 04000 Vg0 De000 D NUD 0 nun 0y 000 0,00V 0,000
ENE 0,000 HeNOO D00 D,000 U, 0un ) o N0 N, 0uv 0,000
(3 Ne100 Ugtinig JeOun Jethud 0,00uN DUl ha00bu DU
ESE Vel 2,500 0,000 Nn,0u0 U, 00 ig1i)0 0,000 2.5u0
St Ve000 S.,000 2,500 2,500 v uun Het'UL DeNul 1,000
55¢ NgHud 2.500 10,000 He U U 000 [TV (OPVRVEY 12,500
S Ne000 2,500 DeNUO 5. 000 S,000 etV 0 g O 12,500
58w DeLuU0 S.n0u 0De0UO S,000 Vo Ue U (guil 10,000
Sw De00O 2.500 LV RVEY) De0UO Uuganun Nt (VETEY 2,500
wSn Ne,000 n,n00 0,000 Ve Ny VeNOO AN U0 USRS D000
- 0DeNVVL 0,00 e000 DeNO0 U000 0e ) (LT AVRY) NeDLH
Wi DeUN heuh Deuuu bl é,S00 ) o 110 ehuv T.9u0
Nw 0004 Hghign 000N 2,500 i, Bul 1) 100 ) IV AT 2901
N De 10U N 00 17,500 S,1000 1,000 N,aN00 Ny DU g2,%un
ViHL De 0D HDeNHIO VDeun NegNuw (U EVR figtlutd) (LI RV R De2UN
TOTAL Nguld 259,000 35,000  So,0u0 10,000 lg 1L D (VI RLEY 10,000
NUMBER UP 1iIBSE<VvAITIUrS = a4
C2 CALM (wIND SPEEDN LESS TwHah Uws EWUAL TO A MPR )



297 .0 F1

VEWMUNT

YA Ap |

wlnD

DATA

STAAILIlY CLASS D

Diw,

NNE
NE

ENE

3.1
St

S3E

S5~

NN
LA R I

TOTAL

NUMKER UF

C= Capn

Capm
0.(,0(;
04000
Je YO
NeNQO
DeOU
0e000
JePUU
Ve 00
NegNOO
NeNOQU
0,000
e OO
Jef 00
ﬂ,(H)U
Ue000
N 0y
Ve 00

0e 0D

AIND DISTWIRUT TN

4,795
3,425
(gD
1,370
1.370
UL
gas,110

RCT LY
1370
SLLE
AKS
«hBS

el

1,470
95,479
1o Q0D

en,712

{(w]InNU SFERD

Jiil*

TABLE 4-D

i 5"t‘tur,‘»{‘." .)T)'itxrs' ]X

wlni)

e
n,R40
Y VRV
JeUG
VeOY
Ne0UO
1370

OK5
7T.5584

L
Na000

LM
e Ul
JelOUD

DAY
3,425

124529
0,000

34,247

URSERVATIUNS =

Le 3 Thanm

CLASS FPREUUEMI

SUMMARY (PeRCE
SPEED (MILES/HU
Het?l 3]
1,370 1,870
Be0LO L
038 (RTVRY
0,000 U, 000
HeDun gMuY
ohBS U000
«DAS G, 000
5,479 U, un
4,798 hns
1.370 2,u8%
1.370 €,05%
JHhAS USSTRVRY
Ll L LE
U000 1,370
«HHS U, N
LIL 4,510
Catiity Uyt
¢5,3%3¢2 13,014
1dn,

Uw Fuyual 1o

(PE~CEMNT) =

PNEQUENLY)

|9eld
NeNU0
(L ARTE Y
VgL
N 0N
NaNYD
NgNVD
Uelivl
F.~n0
Ne100
JPES
00000
(g T
el
AN PR Y
PSRV RY)
Vo liliy
. 0
L

A e

T

.‘).

U,

re

LAY

yuv

Uuu

Juy

.25

TUTAL

14,384



Ver™MUnT YANKER

ev?r,u FI

wniND

natla

STABILITY CLASS 3

L]
NNw»
VRBL

TUTAL

NUIMME =

Cs CapM™ (wliD

|
H

CaLm™
0,000
HaQ0
Ne0OO
04,000
0,000
4000
Qo000
UeNUO
HeuUL
0,000
0,000
e OO
RV

Doy

VU

Al NLISTHIRUTION SUunmakY

L=}
5,433
c.,ved
1,754
1,784
1,754
3,509
7,924
2.724
g 100
0,000
e 0D

58S

LA

« S5
T
4,094

D 00N

e9,n425%

JUINT

TABLE 4-E

w1l

Um?
Te.002
1170
0,000
NeUu
Ve UD
2,924
4,094

9,942

A,000
04900
«585
Nk
LA
9,947
Ng0O

4,93

UF UnSexvATlluNnS =

SPEED

LESS Tran

pREGUENCY N

SFEEF

nel?
2,349
UL
D00V
0,000
D000
0,000
Na0Q00
1,754
lghin
5.509
1,170
DeNuN
2,549
e SHE
NN
4,094
0,000

cll,untk

171,

| ise L"')AL

N

(MILES/mu

.

TRINUTTY

(PERCE?

TR

n,772

"

Y (FE<SCENT) s

T FREWUENCY)

D IURVEY)
)00
D00

Do 00

- M

ol €9
LI PRVRY
0,000
04000
DeulL
0 uuv
VRRVELRY

0,000

) gWuWU

(JUuLY o SEF

£

Who

TUTAL
164,374
4,084
1754
1,754
1754
h,433
TellH
14,020
B,772
4,878
1e170
« 58§
9.203%
$.509
le170
21,053
de0UD

100,0uY



{

VERMN 1

2v97,9

Fi

S 1Y)

YANKE B I

" ?
4 "

STAATILITY CLASS F

[ PREWGUENG Y

CLASS

widaD DISIKIRUTIUN
alND SPEED
Dlm, Capm Led we? nell
T D,0U0 4,242 11,9158 3,036
NNE DeUB 1 .,A18 eBUAK Va0
NE Del 4,242 DeOULD OeNUD
g NF Ue N0OND Celcu el i I VR
- Je0UD 3.n356 «HUN D000
ESE Ue0ON 2.ugd L) 0,000
Sk e DO 4 myn 7,819 i.212
S5k NDeNO00 S.,n80 H,4n8 eBUN
5 000 hilh 3.h3n 1 .2812
S3~ Nttt 2,424 0,000 1 ,A1R
S 0e000 el JeUD 0,000
ASw De0UU e iYN eDUY 1018
~ gV ey oBlUAK «HUB
AW D0 0 U 1,212 LB €
W 0000 1,212 1,212 1,212
L WeNuv d,rlu? 7,713 4,Pup
VRH| G0V Q,nu0 04,000 N U0y
TOTag 0000 36,304 d3,mn30 17,142
NUMAER UF UHSERVAITULS 3 18%.,
Cs CALM (WIND SHEEND LESS TraAN

SIIMMARY

IR BUGAL

DI9Imistiflu

PRFGUR

(PERCF

\MILES/HUUR

150]“
U 0
U 000

Jgup
Ve
Ugyuy
Uganug

Uil

£ uan

.
J . ety
y

OGun
00

‘-..(‘Ilﬂ

T

Y (PExCenNY) =

f "FIJ‘E'-CY}

{Yeld
g MY
e U0
LI vl
) o 0L
b MU
N e 10
e iVl
(l.un()
I o 101D
g 2N
e lilIN)
Yo 2110}
PRaAtd-
Lo llHlY)
Yo 0
lx. i 1)
- ) ()
eNUb
- e

T 24

"‘.)u'l

{ PRLLRLAY

QU

0.0\1\/

(i.U "

(T IPRTRVRY

Vghivu

\ §
{ .\/\"

(_;-,

q.sd
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VERMUNT YANRER

297,0

FI

wlND

OATA

STamILITY CLASS G

alnD DISTRISUTIUN

JU )

wlND

CLASS

SUmMmavy

O DISTRINIGY

PrREW

(PERLENT BREW

SFEED (MILES/HLUN)

Diw, cALM C=} Uw? Hel?
N D 000 S.735% nLu5? 2:19)
NNE DeNUO 2,151 1,078 D,000
NE 0,000 1,078 e 00N 0,000
ENE N 000 1.,u78 H,000 0,000
E DgNUY 2. hn? 0,000 0,000
ESE De00N €191 2,151 Daun
SE 0,000 2,509 hehll . 354
SSt Ngauiv 1,934 10,793 1,078
S 0,000 3.22% 5,093 1,434
93~ 0000 n,N00 1.792 1,078
Sw 0e000 o < JSH 1,018
w3m Ng000 1,078 s 717 1,984
- DeNOU Lo 78 1 o078 o078
whw JeUD ettt 5,220 1,634
Nw UeN0O 2.509 e:+1951 e U
NN W DeUO 4,089 7805 ds20)
VRHL Na000 eyl NN T oMUl
TOTAL D40u0 32,25% Hu,S38 15,412
NUMub N (IF UKRSeERVATTIING = 279,
L2 CALM (nlND SFeFD LESS Tran 110 ERUAL

13=1A
o 354
V000
Veul
U.Juﬁ
Hynon
VLY
V,0cQ
Ve Nun
) g X0
\z."l'vt\

VI VR

|Segd
N, N0
NN
1000
V0000
‘i.»\ull
Q.UHO
heu00O
et 0
DO

N,N00

JENLY (PEwCENT) =

Gl 24

NgNUV
ﬁ.duq
N » yv

NeGu0

Uguiv
D000

!,'.\ vy

(J'ILY @ §e#¥

15,76



'@ © © © © © © © o 3 o o o o o o o o o o o .
|

VEWMONT YANREE

7,0 FT wIND DATA

STanmILITY CLASS ALL CLADS PHEGUESLY (MER(ENT) 8 1uu,t

AIND DISTRIRUTINN SunMARY (FERCE! T FREGUENMCY)

wIND SPRED (MILES/mUuR)

Diw, CaLm L=} Uw? rel? lieln 19eld GT ¢- TUTAL
‘ VeOUL J,rap 5,949 3,104 1 o354 P20 Ceulu 14,976
NNE N0 1,79 14017 h21 i 359 ,ren O NU! 3.958
NE 0,000 1,799 452 226 HDgu e NUOD NeLUY 1,977
ENE HeNOO 1,130 226 <169 (VIR RV R e VU0 DelUN 14985
I3 Ne WU 1,582 P20 U ttitd Uy,uun e tigo i IPVRVAY) | JHOR
ESE DeNOD ] oo 34 1, A8 348 196k (g M00 0,0uu 3,985
SE MeUUOD 2,31k 4,802 1,299 o113 NeNN0 0,00u R.531
SSF De0u0 1.412 5,218 2.37% 533 g NGO 0,000 10,113
S HeNUY 1,299 5333 M, 271 €,994 . 791 0gNtuu 14,689
SSw D000 mT3 h7H PL.ue9 o 47 s 15 DU 4,hbS
Sw 4000 SuR 220 I 1 JAUT7 Ve 100 NNUD J.220
LR N,000 « 339 L <900 .SuUR « 156 0,00U 2.147
» O IPVEVEY T4 985 LR A «508 e 150 PRV ETRY 2,090
wN o~ Dett0 +113 PR 15130 1,140 LT ) gMVu 3,448
NW Deu TR 1,098 a 339 ¢ 398 st h9 Ngdny 3.50%
NN~ He Q0D 2712 A RT0 4,820 2,81m JHU7 «S0m 19,774
VRBL () 00 Nehun 0,000 a0 Vea0uo ) gitun DUV 1,000
TOTAL Q00D 21,595 37,458 ¢6,215 11,502 2542 .10 100,0u0
NUMAER UR IInSEVAYTUNS = 1770,
Cz CALM (w[ND SPEEN LESS TWaAN (R pHUAL T .0 “Pr )

COMBINED DATA RECOVERABILITY FOR THIRD QUARTER 1978 - 80.2%

JOIT FREtQUEMCY DISIR[nITUN - (JULY @ Sgb



'..0.000..0.0..0.."00_‘

VERMUNT YANREE JULlwT PREWUENCY DISTRIKUTTIIIN (€T, =« D
297,00 FI wIND Dals
STARILIlY CLaASS 4 CLASS FREGUENCY (PENCENT) 3 Gud, m0
wlfl DISIRIBRUTLION SIiMMAKRY (PERCET FRELUENCY)
wlND SPeE (mILES/HLUR)
Dlx, CAL™ Ce} dm? nel? 13-l |9ecd GY 24 TuTSs
N DeOlu0 1,358 2712 5,549 5,217 . 3nS 0gUUU 13,468
NNE De000 s Gl 1,017 2,825 1,017 V1S D,0uu S.87a
NE Ve VU s 79} 220 WPlh Ug,0un )JgUD 04,00V 1,243
ENE 0,000 P2k a0 0,000 0,000 04000 0,000 J226
3 Va0 « 5685 « 339 N,u0u Ui UPRANTEY M,0uU «904
ESE DO 1,243 oBTA . 339 u,e0n HeNUO I VR 2.200
SE 0,000 1,35 3,081 3,081 2eh 0000 NyUtu T.684
S58F VeV h78R 3.50% 2,599 26 Det'00 helul T.UUB
3 N,0u0 o113 S04 Sed24 5,211 1,037 (g Wit 10,734
SS8w NeNVO N,000 904 «SnS by N N, i 0 00U 1,469
Sw 0000 459 o113 «22b P25 0,900 LU RVAY 14017
S w Ne 00O TR « 339 s 191 L e 00 (e WOU 1,394
~ Vo000 s113% 25 eI U JT91 o313 Heltiuv 2.147
N Wa NN . 8389 s 19] 2,825 T 1095 + 999 11,751
Nw NeVUD SRR « 359 1,921 3,729 1 942 s113 A,.362
NN W DaN0V 1,130 S,19K BL,249 5,78} 24999 t41 50 U NeR
VRBL 0,000 010 NgNon ety Y RURS Y 5 00 IR RVEY He0U0
TOTAL 0,000 9,944 20,339 35,912 4,294 7.m44 l,nu0 1204000
NUUMHREN UF UpSernvallung s BBS,
Ca CALM («]INDL SwFED LESS Tw=am uw ruuaL Ti oy Mphy )

"
(o



(

YEN, JNT YANREE

297.1) F'. a]lND

Dala

STaAnBILITY CLASS A

St

SSt

38w
S~

WSw

Wiy
Nw
NN~
VHE

TOTAL

Capm
04000
04000
D,000
0es000
0000
De000
0.000
04000
(PR RVEY
U000
0,000
N,000
DeV00
LIPS UEVRY)
Qeul}
0e000
N,000

‘).\)00

wr ] ND

Ced
1 40R
2,217
2,17
2,n17
N0
Ue 0D
lydnA
{4k
1,90k
HeNQYD
0,000
0,000
GeN0O
(P R TR Y
1 ,40hm
2.A17
DeaLLQ

18,310

TABLE 5~B

JULINT FREQUE

QINI,;

w7
S.634
W00V
LI VR
HeQOON
NeULD
Vefi0O
De00QN
2,817
2,817
M0V
NgNOVO
n,a0un
NelUY)
1,408
fedun
4,245
Nghuu

1’3031"

NUMue® UF (inSe™val JuMs 3

Cs

CaL™ (alND

SPEED

Lt_ss Y"‘a‘

NCY DISTRImIITTIUN

CILA3S P EyENC

DISIWiBuTitmy SiyMmaRy

SPEEL (MILES/™uUtin

He|d
4,2¢5
NgNIU
), 0000
0,000

0,000

4z ,e%4 ¢

LW Rildub

(PERCE

e n
l,d0m

PR
na,nuo
a, 060
V0G0
Ns0UN
deNao
Wa000
eshL?
1.’)‘,:

l;.ﬁ:n\

9, 000
Ve liup
7,042
2,Rh17
S.834
0ehug

1,127

Tt

¢ (rFre~Cetil) s

-,.f\un
).Wuﬂ
Vo ttul)
etV
g rr
.'\.‘1.)0
DelILD
Uetiygu
TR (3]

D00

f) 0 U

i MO

A EmEjuesCr)

L1 24
0,00V
VIV RIAY
(UPRTRTLY
haULU
s I LEVRY)
A RVEY)
D00V
)gdurl)
DedUU
IV RVEY]
n.‘,\.n
0,200
PV RV
/YRR
N,0L0

“\.\\‘l\)

“.::JU

(UCT, = DE!

J.00

TuTag
12,0876
P."17
2,517
2,617
Os000
1,408
c.817
L
16,088
2,817
Ceun
n,000
2,817
I1,26R
11,208
€3,%4
0,000

1ap,000

-
- »



TABLE 5-C

VeERMUILT YANRER JUINT PREUUERNLLY LISITn{mUuTIU. (uC?Y e DEL

297,0 FT1 w~lND Dala

STABILITY LLASS £ CLADS FWEJUEBNLY (wExCENT) = 2,3m

wInD DISTRIBUTION SUMMARY (FPeWCENY FRELUENCY)

”I‘l') va‘l‘ (:‘ILtglhl_,lh)

DIir, Capm Lwd da? fnel? llei® Vel d Gl <cu TuTAaL
" Delun 12,7068 2,124 6,383 4,255 VellIY 0,0uy 25,532
NNE Vet 00 2,128 Ng000 4,258 Jgflu Ve ltul LY n, 381
NE Uelibl 0,000 N 0G0 Hebuo U fud (1 g 1110 (VT RVEL a00N
ENE 0e0DD n,n00 0,000 0,000 O,.nun N,N00 0,000 0,000
E de,000 Na0ub Ve NN 00Ul €, 1¢R 0eMUOQ 0,000 2,12R
ESE D000 NeQUO VNN D 000 d,000 NeNOD 040uv N,Luo
St 0es000 ¢,303 4,255 2,128 Uelud Heliuy eV 12,700
58F 0,000 000D 4,258 4,288 VT 0,000 00UV H.S811
5 0,000 (000N Ve0OLO 2,128 U, N0 de 100 0,00y 2,1é=
S8~ 00U Ugettud 04,009 0,000 U,Nuo NeN0H Nguuu N4,000
S» I VR Ge00u Ne0VO 2,12n Yo 0O heuul G004 2o12H
ASw Jd,000 4,000 Ne0CNH 0,000 D oun (140040 figuu n,o00n
- 000U UeNUO Q000 2,12P UPSIEIRY Jo 0 U0 0,000 .18
N~ UehOuU NggO NeDDO 2,178 o,3n3 04,0600 OaNul R,S511
N~ JeUUL DN 4,255 b,343% Vel Y g U0 NeUULU 10,834
Noan Delu0 a,811 2.1208 4,758 4,788 1o 000 (I TRVRY 19,149
VRoL DeUN 0eN00 D,000 0, N0w TR 1gtiQD 0,0ul G 0UD
TUTAa VeHUD 29,787 17,021 34,170 17,02} D litnd O RERY) 1eh,0un
NUMHER 1B UKSERVATIUNS = 47,

Ca CaALM (aIND SPEEN LESY Than Uk ELUAL TO

i
|
|
|
|
1



TABLE 5-~D
VESMUNT YANKEE JUInNT PREQUENCY DIDTRIBUTILN e (UCY, = DRC, 197

297,0 BT wIND DATA

STanILITY CLASS 0 CLASS PREWUE™NCY (FERCENT) = 7,81

-

wInD DISTRIRUTTIUN SUMMARY (Pem(ENT BeE qURNCT)

alnD SPEFD (MILES/nuUliR)

DIk, Cal™ Ced ie? beld 13e1R 1974 ;1 2o TUTAL
N 0,000 3,378 2,703 4,730 1,359 Nging 0,00V 12,102
NNE Q.v0U b8 Ue000 0,000 U, 000 0000 0,00V «074
NE DelinG GePun Le0UN 210 0 hun (TR Veul R
ENE Veuiiy R 4000 Hie 000 gl Datbiy 1,351
E 0,000 UeNGO D000 0,000 0,000 Oetru0 [CIELRTRY Ued0D
ESE 0,000 2,027 3,374 0,000 h, 0 0000 0,00V 5,408
SE 0,000 4,050 8,784 2,703 DgNu AR D,0UV 15,541
SSE 0,000 oB7h 8,757 2,027 Vaun D bitiD 0 0uw 9,459
S 0e000 2.027 4,054 3,378 A5 ebin [ VLY 104,811
$8w D0 N 000 678 1:351 e, ne? 0gtriily Douuv T
Sw VeDOO N DeNQO Heti0 N0 betun fgQil ATn
wWSw VelULU B8 0,008 N 000 Vea0U0 0eNH0 He000 678
~ 0000 0,000 DaUOU 2.,0ed7 U 0un D 010 0,000 2.0e?
ANR W0 N,000 Uelu0 4,084 o, 0RY eotie? 8706 12,834
Nw 0,000 G0N oBTA 0,00 e, ué? 1 g livi0) Nauiv 2 703
NNw 00U 24,730 2,027 9,459 4,730 Nt Nyluv EN,9un
VREL 0,000 0,000 N,000 6,000 (O (N N0 0 0,0ul 000
T07TAL Ne000 19,595 ¢29,0%4¢ 31,08) 1e,A42 2.7u} 70 1ufgyu
NUMHER UF UBSENVATILND 3 1ux

Cz CAL™ (wIND SPEED LESS TrhaN Uk BLUAL 10 A NP )

—— - - -



TABLE 5-E
VERMONT YANAERE JOLNT FREWURNCY DIOTRnUTIUN e (LCT, = DEC, 1Y

297,0 F1 wInD Data
STAMILITY CLASS E CLASS FRENGURNCY (PENCENT) 3 106,80

wIND DISTRIRUTIUIN SUMMARY (PERLENT BnELUENCY)

wing SPEEO (MILES/HUILR)

Dlw. CaLm Le} de? Fel? 13k 19eld GT 24 TOTAL
N 0,000 3,348 h,a220 1,349 957 Nghuo 0,0uUV 13,876
NNE Ue0UU 1,914 JU4TA 000N Uyl e 10 a0 2,392
NE Ue0O 1,438 + 957 JUTH VaNun el ((VEVEY 2.871
ENE V00 Galikn figNOD taun V00 (14000 Nehtiu I VR
4 0,000 1,435 J478 0,000 UgNNU HeNuo 0,000 1,914
ESE 0,000 JUTH JUTH UaNON hannn et 0,00V s 747
SE 0,000 1,628 5,742 JUTH VaOu( (UGEE Y 0,000 10,048
SSE 0,000 1,439 K134 1,64385 venn D00 0eCuv 11,008
3 N 000 1,u38 + 957 1,43% d,000 ,478 I RTRY I
S8~ 0,000 0100 1,914 JUTE LUTR eNNO N ,00V 2.871
S~ Ue00 1,438 0,000 0,000 JU7m V0O eV 1,914
»Sw HeNOO N 00O J478 D00 Dgthun iy MO0 (I TAVEY JHTR
" 04000 1,435 2,392 1,435 €,392 fotu0 g0y T.6%8
NN A 0000 « 9587 « 957 3,349 4,748 JU R Ju7s 11,008
N De0UY c.392 1,914 1,914 JUTR 0,000 LIV EVRE 5,699
NN W 0,000 1,914 12,919 4,785 1,458 + 5T Nguv 2,010
VRHL e000 (T Ry DeNUL N 000 UeNud (RPN (. PR ERVAY 8 B RV
TOTAL Ne000 23,448 da,019 19,139 111,008 1,914 Lu7H fu 00
NUMHER (IF URSEMVATIUNS = 209,

Cs CALM (AIND SPFED LESS InaM Ok pllual TC AU PN )



TABLE 5-F

VERMIINT YANREE JitIMT FaBEwbnCY DITHIAUTIUN - (UCT, = BEL, 197

297,0 F1 winb DATA
STan]LIlY CLASS F CLASS PHEWURENCY (PFEmCENT) s 9,74

WIND DISTRLIRUT LN SUMMARY (PERCENT FrRELUEMNCY)

win SPEED (MILES/HULK)

Dlm. CaL™ C=3} de? Rel? 13e]A 1974 GY 2¢ Tutay
N 0,000 5,729 7.29°? 2,0nA3 U,0un Ve 0,000 19,104
NNE 0eluU 3,128 1,042 0,000 U, 000 e Nyl VEVEY d,107
NE NeH0Q 1,042 T3 0,000 U 000 Detith 0,0un 1,503
ENE Helluu 2.,'A} helOO haQUU 0,000 0,000 [PRVETRY 2,083
E Ueh0D 1,503 1,042 D000 U000 DN g uut 2.504
ESE Doy U brA 2,083 521 0,060 Qeti0n (RRTRY) 7,292
st 0,000 by,107 9,375 2,083 Uabun O,00U0 0e000U 15,62%
S§SE VeNuD 3,128 4107 o321 Ga0u0 0,000 0,000 7.%13
) 00U 2,004 521 B2t Ue0uN 0,000 00UV 3,048
$Sw De000L 1,042 1,042 N,000 N oun n,0tu0 [ I VRVRY) 2,008
EE UgeUU 2.,b04 1,042 Ne0Q0 DeNnn DeNULO OeCuu 3,048
nS G000 821 g HO0 1,042 0 000 ng0u0 Gabuy 1,563
" 04000 521 1,568 2,1A3 1,062 Dgul ) 5,2uh
N UelON ] ¢S03 HeOOH «+ 31 U nun Dl Oguth 2,08%
N 0,n00 5,129 2o VA3 o921} Bguo (T PR T (P TRNRY 9.7¢9
M~ 000V 4,107 7.813 T.413 Vetuw BgitD) HeUUUL 19,792
VRHBL 0,000 0,000 Oe000 04000 Velu 0 gOot NheGub D000
TOTAL UeV00 41,6867 359,543 17,708 1,042 f o OO 0,000 LU0 0u0
NUMSER (JF UnSEwVATIUNS = 19,

Cs CaL™ (wIND SPEED LESS Tram 'R ElUAL TO JBU  MEe )



TABLE 5-G

VERHUNT YANREBE JislnT FREGUELECY DISINIRUTIUY e tuCT, = DEC, 1978)

297,u F1 wlnD DaTA
STABILITY CLASS G CLA3S PREWQUEBNCY (PE=CENMT) 3 21,3V

wIND DISTRIRUTION SUMMAKY (PERLET FrEJUENLY)

witt SPERD (MILES/HUL?)

DIR, CaL™ L=} 4w’ hel? l1eln |Yecd GT 2+ TiiTaL
N (UYL 2.,8%7 3,810 1,909 314 VgUU I VEY 9,298
NNE DelUV 2.,RS7 238 D000 V,n00 DO 04000 3,088
NE 0,000 1,908 238 N,0nn Uu,0Nun NeNiD n,0uv P 143
ENE Veti0Q 1,087 Oetivu UgNON U000 0eUnl Dot 1,687
E 0,000 1,429 ,95¢2 nN,000 2,000 000Uy 0,00V 2,381
ESE NeDUU 2,541 dH4Tn HeNUY 0,000 HeMun 0,440 2,897
SE 0eLO 4,702 \u.Zs*l $.533% VN0 DeNUN n,ubv 18,333
S8t De0uo 2.8/ E,57 3,333 Vo Ne0uL 0,000 14,284
K} CelloU 14905 4,702 952 U0 BeNuo 0,000 059
SSw VelUD 952 2e01Y 478 o2 5R 0,000 DUV d,28n
Sw 0e000 952 1oh07 47n Ugun U0 UV 3,098
WS 0,000 1e190 1eb0? 23R Uynub Nl 0D,N00 3,098
“ 06000 c47n 952 478 23R e NV 04,00V 2,143
AN 0,000 1,9 9% 1909 1,190 ed 78 Hehul U VR S.478e
Nw UeUV 2,881 1,908 . 714 st18 ) o110 0 g §,714
NN~ a000 1,429 7,143 5.23%4 JATe «2 34 HeNOU 1a,524
VRBL D000 Ha000 Ng0NN DgNHO U,000 el TITEY e un
TUTAL Det?00 51,429 47,148 18,333 €,RS7 rEL 00Uy 1Viue0U0
NUMKEN (1P LIKSESVATIUNDS = azu,

C3 CALM (~IND SPEEND L2SS Twan Ux eGUAL D LU M )



TABLE 5-H

VERMUNT YaNabE JHT W] PReuUEAEY DI3TkHUT] e (uCT, » DEC, 197

297.“ F1 alnli DATA

STanILITY CLASS ALl CLASY PHEGURNLY (RERCE“T) 3 100,09

alD ULSTRIRUTIUON surmaky (PeWCR ol FrELyehCY)

wWinn SPEF) (MlLeS/miu=)

DI, CALS L=} as #oje 1318 (9B BT 24 Fatay
N 0000  2,73R b.h54 4,310 1,97+ 254 Yo 00y 13,134
NNE De00U 1,724 559 1,3m0 J456 081 0,0u 4e200
NE Ue OO Yellm o J0d «203 UeWo et U 1} g WU te023
ENE 0,00V Al 8,000 .N51 Ve 0,00y N 4,000 JH02
E 0eNUO JHB2 507 N 0u0 + 151 (e NY oMUV 1,420
EStk D000 1,724 (913 «254 0 000 0,000 G u0v 2,8%0
SE 0,000 2,741 S M32 2.6487 o101 NG igNUU i1.511
$SE 00N 1,489 S.37% 7,4n5 o1u Ve ltUU e YUY 9,351
s NeUN) 1,088 1,974 3,398 1 ,02% «39A ) WUY A,621
S9w T IY oS0u 1ed81m 1958 « S04 AP AL eWuUV 2,485
Sw Deuu 02 807 256 o152 by A0 Yo UV 1,775
w3a Ne00U o 385 $ 554 507 o101 TehVU felUV fade!
“ NDeun . 355 st 1,156 161 s 1S 1 1,000 Joud}
W Uettt)u AN 13 2,343 5,958 o903 o353 9e3m1
N R 1,820  1416n  1,A23 2,130 o710 1191 7,099
NN 0yiu 2,079 ne 33 7,302 5,499 1, 41A o Sul el tu§
VRBL NgUH  Ng0un B 0ud 0,000 B oyl BenuD Ve U Ut do B0
TOTAL DeN00  2U,53R 30,933 2R 499 15,213 3,945 o138 Jul,bwa

NUMMEN UF UBSENVATTIIINGS 3 151712,

Ca CALM (~lNU SPEES LeSS Than s EuuaL 10 L D

COMBINED DATA RECOVERABILITY FOR FOURTY OUARTER 1978 - 39.3%




TABLE 6

VERMONT YANKEE
QUARTERLY AVERAGE */Q, D/Q AND GAMMA x1Q
VALUES FOR SELECTED RECEPTORS

—— e -

POINT OF INTEREST

THIRD OUARTER

FOURTH QUARTER

Maximum offsite ground
level air concentration

Location:

¥Q (undepleted)*:

NW 1.55 ’lles
7.61x107

Location:
x/Q (undepleted):

NW 1 .55 zlles
l 022110-

SSE 3-5 ’1 les

SSE 3.5 ’lles

¥/Q (undepleted): 2.89x10 x/Q (undepleted): 2.67x10

/Q (depleted): 2.84x1077 W/Q (depleted): 2.61x10"
p/Q: 9.77x10710 D/Q: 1.11x107
GCamma X/Q: 1.88x10'7 Gamma ¥/Q: 1.71x10™7

location QO (depleted)*: 7.56x107 x/Q (depleted): 1.22x107
WOLLE 1.88x10° D/Q: 3.31x107?
Gamma x/Q:* 3.40x10” Camma X/Q: 4.75x1077
(”. For whole bYody and skin
doses from uoble gases
1) Maximun site boundary Location: South 0.84 miles Location: South 0.24 miles
location %/Q (undepleted): 2.07x107 x/Q (undepleted): 4.14x107
1Q (depleted): 2.07x10"7 W/Q (depleted): 4.14x107 11
D/Q: 7.11x10712 D/Q: 3.46x10713
Gamma X/Q: 9.51x10"7 Gamma X/Q: 8.33x1077
2) Maximum nearest Location: South 0:33 miles Location: South 0-%8 miles
residence /0 (undepleted): 4.58x10 ¥/Q (undepleted): 9.76x10"
%/Q (depleted): 4.57x1079 X/Q (depleted): 9.76x10~ 10
D/Q: 2.04x10711 D/Q: 7.63x107 12
Camma Xx/Q: 7-46:10'7 Camma X/0: 6.52x10-7
C. For organ doses from
fodine and particulates
in gaseous effluents
1) Maximum farm location Location: Location:




ITABLE 6

(continued)

2)

POINT OF INTEREST

3} Maximum site boundary

location

Maximum nearest residence

~ THIRD QUARTER

Location:

X/Q (undepleted):

X/ (depleted:
MQ:

Gamma X/Q

Location:

X/Q (undepleted):

x/() (depleted):
D/Q:

Gamma x/Q:

NW 1.4 miles

.52x1077
.52x10~7
.67x10710
L22x10°

S & e

SSE 0.54 miles
1.75x10’2
1.75x10"
1.28x10710
5.11x1077

Location:

X/Q (undepleted):
/0 (depleted):
D/Q:

Gamma X/0):

Location:

X/0 (undepleted):
X/} (depleted):
D/

Gamma X/Q:

Location:

X/Q (undepleted):
x/Q (depleted):
n/qQ:

Gamma X/0:
Location:

X/Q (undepleted):
x/Q (depleted):
Dn/o:

Gamma X/Q:

... FOURTH QUARTER

NW 1.4 miles (thyroid,
Gl(LLI;. whole body)

1.82x10°

1.81x10°

6.18x10710

2.97x1077

SSE 1.3 miles (bone)
9.61x10"
9.60x10"
6.3x10"}
2.64x1077

NW 0.34_8!les (thyroid)
7.85x10

7.85x107?

2.37x107 11

5.87x1077

SSE 0.54 miles (bone,
GI(LLI), whole body)

4.23x10

4.23x1077

3.65x107 11

4.64x1077

*

kA

Depleted and undepleted X/0Os and Gamma X/ are in units of sec./m‘

Delta (D/Q) in units of 1/m?



TABLE 7

SUMMARY OF RADIOLOGICAL IMPACT ON MAN

Vermont Yankee Nuclear Power Station
Third and Fourth Quarters, 1978

POTENTIAL PATHWAY OR TYPE OF EXPOSURE

ESTIMATED THIRD
QUARTER DOSE
COMMITMENT

ESTIMATED FOURTH
QUARTER DOSE
COMMI'TMENT

I. Maximum individual whole body and

critical organ doses from recelving-

water exposure pathways from
11quid releases (mrem).

0
(no liquid release)

0
(no 1iquid release)

11.

o
.

Whole body and skin doses to
individuals exposed at point
of maximum offsite ground
level air concentration

of radioactive noble gaseous
effluents.

1. Skin dose (mrem)
i1. Whole body dose (mrem)

Whole body and skin doses at
maximum site boundary location
from radioactive noble

gaseous effluents.

1. Skin dose (mrem)
i1. Whole body dose (mrem)

Whole body and skin doses at
maximum nearest residence

from radioactive noble gaseous
effluents.

1. Skin dose (mrem)
fi. Whole body dose (mrem)

(location approximately
2500 meters northwest
of stack)

0.073
0.054

(south

site boundary
0.24 miles)

(Location approximately
2500 meters northwest
of stack)

0.25
0.094

(south

site boundary
0.24 miles)




TABLE 7

(continued)

POTENTIAL PATHWAY OR TYPE OF EXPOSURE

ESTIMATED THIRD
QUARTER DOSE
COMMITMENT

ESTIMATED FOURTH
QUARTER DOSE
COMMITMENT

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

tritium).

A. Maximum farm location.

Maximum individual whole body
and organ doses from all
pathways.

i. GI(LLY) (mrem)
f1. Thyroid (mrem)
111. Bone (mrem)

iv. Whole Body (mrem)

B. Critical crgan doses to maximum
nearest resident from the
inhalation, ingestion and
ground plane exposure of iodine
and particulates.

i. Bone dose (mrem)
i{i. Thyroid dose (wrem)
fif{. GI(LLT) (mrem)
fv. Whole body as critical organ
(mrem)

(datry farm 3.5
miles, SSE - all
organs)

9.0x10™*(teen)
2.4x104Q (infant)
7.1x107 ' (infant)
3.6x107 " (infant)

(resident 1.4 miies
NW-all organs)

8.9x10"4(child)
7.1x102 (child)
Z.leo-a(adult)
3.5x10% (child)

(dairy farm 3.5 miles SSE -
all organs)

1.0x107 2 (chi1d)
1.3%10"2{child)
2.6x10"3(child)
1.2x10" 3 (child)

(resident 1.4 miles NWw-thyroid,
GI(LLI) und whole bodyj
resident 1.3 mile SSE - bone)

1.4x10"3(child)
8.1x10" 3 (child)
5.6x10"%(ch1l1d)
6.2x10"% (child)




TABLE 7

(continued)

ESTIMATED THIRD

ESTIMATED FOURTH

POTENTIAL PATHWAY OR TYPE OF EXPOSURE QUARTER DOSE QUARTER DOSE
COMMITMENT COMMITMENT
C. Organ doses to individuals at point (2500 meters (2500 meters
of maximum ground level air concen- northwest) northwest)
tration of gasesous effluents from
inhalation and ground exposure of
fodine and particulates.
1. Bone dose (mrem) 2.5x10"%(ch11d) 2.2x1073(ch11d)
f1. Thyroid dose (mrem) 7-1110'2(ch11d) 4-1:10'2(ch11d)
111+ GI(LLI) (mrem) 1.3x10"% (teen) 2.3x10" 3 (teen)
iv. Whole body as critical organ 1.9x10'k(teen) 2.3x10’3(teen)
(mrem)
D. Organ doses to Iindividuals at

point of maximum site boundary
alr concentration of gaseous
effluents from inhalation and
ground exposure of iodine

and particulates.

1. Bone dose (mrem)
1ii. Thyroid dose (mrem)
1i1. CI(LLI) (mrem)
iv. Whole body as
critical organ

(0.54 miles SSE)

4.1x1072(ch11d)
1.7x10" 3 (child)
3.8x10" 2 (teen)
4.0x10™2 (teen)

{0.34 miles NW - thyroid
0.54 miles SSE - bone,
GI(LLI) and whole body.

2.2x1072(chi1d)
2.6x10"%(chi1d)
2.3x10"2 (teen)
2.3110'S(teen)




TABLE 7

(Continued)

POTENTIAL PATHWAY OR TYPE OF EXPOSURE

ESTIMATED THIRD
QUARTER DOSE
COMMITMENT

ESTIMATED FOURTH
QUARTER DOSE
COMMITMENT

1v.

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

A.

Maximum site houndary (mrem)
(west of turbine
building).

Population dose (man-rem)

1.3

6.9x10"3

2.4

1.9x1072

Whole-body dose to the population
from all receiving-water related
pathways from liquid releases.
{man-rem)

0 (no liquid releases)

0 (no 1liquid releases)

v!‘

A.

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

1. Whole body dose to population
(man-rem)

11. Average individual whole body
dose (mrem)

111 .Skin dose to population
(man-rem)

fv. Average individual skin dose
(mrem)

0.85
7.41x10™%
19

1.6x10"3

7.0

6.1x10"3

15.1

1.3x1072




TABLE 7

(Continued)
ESTIMATED THIRD ESTIMATED FOURTW
OTENTIAL PATHWAY OR TYPE OF EXPOSURE QUARTER DOSE QUARTER DOSE
COMMITMENT COMMITMENT

V1. (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.

1. Thyroid population dose 2.2 1.5x1071
(man-rem)
11. Average individual thyroid
dose (wrem) 1.9x103 1.3x1074
111 .Whole body population dose
(man-rem) 9.5x1073 1.4x1072

iv. Average individual whole-body 6
dose (mrem) 8.3x107 1.2x107°




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

Fission and activation gases: 0.08/Ey Ci/sec.

Iodines: 0.48 uC/sec.

Particulates, half-lives >8 days: 1.6E+3 MPC C(i/sec.

Liquid efflueats: 1.03-7 uC/ml -
(ATO: 3.0E-3uC/ml, dissolved Noble gases: 4.0E-3uC/ml).
Identified isotopic limits are found in 10CFR20 App. B,
Table II, Column 2.

an o

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. TIodines: No MPC limits
¢. 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

£~
.

Measurements and Approximations of Total Radiocactivity

Provided below are the methods used to measure or approximate the total radio~
activity in effluents and the methods uced 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



(]

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%.

e
lodines

Continuous isokinetic samples are drawn from 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 :50%.

Particulates

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

Liquid Effluents

Radioactive liquid effluents released from the facility are continuously
monitored. Measurements are also made on a representative sample of each

batch of radiocactive liquid effluents released. For each batch, station

records are retained of the total activity (mCi) released, concentration (uCi/ml)
of gross radioactivity, volume (liters), and approximate total quantity of

water (liters) used to dilute the liquid effluent prior to release to the
Connecticut River.

Each batch of radicactive 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.

Batch Releases

a.

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

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

Abnormal Releases

a.

b.

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

s

Gaseous

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




