: TENNESSEE VALLEY AUTHORITY
CHATTANOOGA, TENNESSEE 37401

830 Power Building
APR 27 1978

Director of Nuclear Reactor Regulation

Attention: Mr. S, A. Varga, Chief
Branch No. 4 '

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Dear Mr. Varga:

In the Matter of the Application ) - =Docket Nos. 50-390
Tennessee Valley Authority ) ‘ _ 50-391

Your letter to Godwin Williams, Jr., dated September, 30, 1977, requested
a comparative analysis of temporary and permanent. meteorological data
for the Watts Bar Nuclear Plant and a data tape of the concurrent data.
from the temporary and permanent meteorologicalitowers. The data tape
was submitted by my letter to you dated October 25, 1977. Enclosed is
the comparative analysis,of data from the temporary and permanent
facilities. o .
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Very truly yours,

/0?5. Gilleland®

Assistant Manager of Power
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WATTS BAR NUCLEAR PLANT = DATA COTARISON = TUMPOIARY ALD

PioinnT METEOROLOGICAL FACILITINS

§pmmarx

Data -from the tempovavy facility at the Watts 3Jar luclear Plant

site formod the basis for thg characterization of atmospheric dispersion in

the site arca at the coastruction permit stage. Basced on 1 year of data

(July 1, 1971, through June 28, 1972) froa the tecporary facility, it was

concluded in the preliminary safety analysis report (PSAR) that " . . . the
Vatts Bar site area provides a somzwhat more limited raage of atmospheric

conditions for the transport and dispersion of radioactive plant ezissions

(:\

than was expected.” lowever, duc to the lack of adeguatl 'comparntive data

from the site vicinity, a determination as to the representativencss of

~

these data could not be made. Subsequent atmospheric dispersion calculations,

f

based on déta from the casite permanent meteorological facility, show that
d1<bc OQIL01dJL101R at the plant site are indeed better than those
indicated by the data collected at the temporary facility. = Placement of the
temporary Lover in 5 situation not representative of overell site area

conditions is regardad as the primary causce of data discrepancies between the

temporary ond permanent facilities.

Deseription of Metcorcloecical Facilities

The locations of the permanent and temperary roteorcleogical facilities
are shown in figure 1. The tempoerary metecorelogical facility consisted of

a 4U-m tower, instruncinted at the 10— and 40-n levels with wind and temperature
SQUSOTS The data were logged by a XOVA digital data processing system.  The

Sacility wvos located aboat 730 m wvest-zouthuest ef the plant, and had a base

clevation of 219.5 n roan sca level (MSL).  The temporary facility wvas

Jecated dnoan open ficld wvith a peacral seuth through scutheast slope.  The



)

nearest trees coasisted of a mature hardwood stand which followed the ridge
]ine‘fn the northwest tthugh nertheast scctors about 90 m to the north of
the tower. Construction éctivity_in the vicinity of the temporary tower
ray have exerted some influence on local atmospheric conditions during the

overlaep period.  The temporary metecorological facility was removed in

 September 1973 to accomnmodate increased construction activity in the area.

The permanent metcorological facility, which began operation in
June 1673, consists cof a-91-m towar, instrumented at the 10—, 46-, and
91-1 levels with wind and temperature sensors. Temperature, wind speed,

and wind direction dnstruments are identical to -those that were in operation

at the tcuporaxy facilsty. The data are logged on a NOVA digital data

processing systen.  The facility is located about 800 m south-southwest of

the plaut in a well exposed, relatively large level area, and has a base

clevation of 216.7 m MSL. DMeteorological data collected at the permanent

focility are considered to be representative of conditions at the plant site.

Data Compariscn
Joint pevrcentage frequency distributions of wind speed by wind
direction, bascd on coucurrent data from the 10-m level at the temporary and

puermanent neteorcleogical facilities for the period Jume 1 through September 11,

1973, ave presented in tahles 1 and 2, respectively. These distributions show

‘that about 45 percent of the valid wind speed observations are less than

1.5 wph ut‘Lhe temporary faciiity,.as compared to about 20Aparcent at the
pernanent facility,  The frequency ﬁf occurrence of west—nérthwest and
northuest wind dirnctj,n5 for vind speeds between 0.6 mph and 1.4 mph at the
ffﬂrﬂrnfy towdy is abeout 13.6-percent. 7y-compnrison,ithe frequency of
ceeurrence of these sng‘Vind directicns fer this wvind speed interval at the

pernanent towoer ds only about 3.0 percent.
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An explanation of these_differénces may be obtained from a comparison.’
of the joint parcen‘age frequencies oif wind direction ana wind speed by
atmospheric stability‘class (A—G) for the teméorary and permanent towers
(tables 3 through 16) and their réspective locations. At the temporary tower
the most frequent wind directions (10-m lével),‘for stabie‘atﬁospheric
conditions (E, F, and G)‘and light wind speeds (<1.5 mph), approximate the':v
downslope difection at>the point‘at which the fower was located. On the
other hand, information ffom the permanent tower showé no detectéble local
effect on winds during light wind speed and stable atmospheric_cénditions
(10-m winds and 10- to 46-m temperature difference). For wind speeds greéter
thaﬁ 1.4 wph at the 10-m level,-wind'direc£ion frequencies exhibit a similar
pattern at both»towers.' Therefore, the primary aifference between the wind
direction frequency distributions, considefing all wind speeds,,for the ﬁwo‘
locations, is the increased frequenéy of occurrence of west-northwest and 
northwesﬁ wind directions for light wiﬁd conditions at the temporafy tower.

Frequency distributions of wind speed By atmospheric sﬁability
class for the temporary -and permanehtvtOWers are given in tableé 17 and 18;
respectively. The sensitivity of.ﬁhe stability distribution to tower placement
is apparent from'comparison of these tables. The temporary and permanent
towers recorded stable'(E,.F, and G) conditions for abou£'78;4 pércent and
61.9 percent of the total.valid stabilicy observations, fespectively.
UnétableAqonditions (A, B, and'Cj toﬁaled about 1.9 percent and 9.1 percent
at the temporary and perﬂanent towersa respectively.

One-hour average x/Q distributions, calculated for a diétaﬁce of
l,lOOIm* for the concurrent temporary and permanent tower data records, are.

presented in tables 19 and 20. The substantial increase in the frequency

%*The distance from the outer edge of the release envelope to the exclusion
area boundary is assumed to be 1,100 m, which is considered to be the minimum
distance. Since the exclusion boundary is nearly circular, only this distance
was used. B ‘
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of laghcr'x/Q‘g based on temporary touer data in cermparison to. the x/Q's
éﬂ]CUl&th fren the TC“TSP nt tower data reflects the higher frequency of
occurrence cof 1lig ht wind speeds and stable atmospheric(ccnditions.at the
temporary tower.

By late ;umhcr 1973, construction'éctirities had nodified groﬁnd
cqur and, to a lesser extent, local terrain in the te:porarf tbver area.

"The ef{fect of these modifications on the

[a%

ata used in the comparative

analysis is not known.

Representativencss of Ovordap Date PYericd to Lenn-Tarn Conditiens

e

Mceteorological data from thn Yational Weather Service (}TI8) stat ion

]
rr

Chattanooga,'fennéssce (located about 70 kn séu;huest of the site) aré
uscd to detéfmina the reprcseutativencss of the 3—:an:h'oﬁsice data perviod

sed in Lhe temporary versus pérmananﬁ'conparison.to longer—tetm:conditioné.
‘Section 2.3 of the Vatts bar Final Safety Analyeis Report uses neteérological
data from Chattanooga in the description of site regilon mzteorology. The
reprosentativeness of ChaLLQﬂOOPa data to site conlitionms is als#Idigcussed'in
that scction;

Direct comparison of stability class distributions froa the onsite

facilitics and (n_vt1qoo sa wa) give misleading

diffefences iy classification techniques.. Howaver, data exclusively fron
Chuttanoosa can be us&d te determina the representativensss of the 3-month
period used in the preceding cdmparjson for a'prﬁxi::ting longer—term
conagitions at the site. Wiad sbcod, wind dire r{ién, and atmosp heric st bility
ocouirence frcqﬁencics fof the concurrent 3 months (June 1-September 11, 1973)
and 13 years (19460 through 1972)>of rceord for this 3Z-month period from the
Chuttnﬁooga LS station are presentad in table Z1. Stabilities feor the two

NS data sets were cadeoulated using the standard "STAR" propram.




hs sccﬁ in table il, the tvo data scts agrée reqéonably well.
Although inJividunl sLubiliﬁy classes show sémc variation, total sﬁablé
(r, F, and G) and unstable (A, B, and C) classes for the_3—month and l?-year
periods arc in good agfccment. The wind specd distributicus fér the t&o:
data sets for the 3-menth period sﬁow an ingrease in the frequency of winds
-in the 4-7 mph category at tﬁe expense of primarily the &8-12 pph Eatcgory.
The most apparent difference in the wind difectioﬁ frégpgn;y dist;iﬁutions
for the two data sets is an increase in the frcquencyvof wvest through north
wind directions, and & deéreasc in the frequency of north—nértheqst through

cast-southeast wind dirvections for the 3-nenth period.

Wind speed, wind direction, and tewperature sgnSors,aud datg'
pfocessing equipmenf aind procedures were identical at the ﬁémporarf and'f
perumanent facilities for the overlap period. The temporary foﬁef was
located in & field with higher terrein in the northwest through ndrthéast
sectors. Also, construction aétivitics in the immediate‘vic;qity.of the
temporary tower, du;ihg tﬁe overlap period, nay have exerted some influence
on Jocal étﬁcsphéric ﬁonditions.' The permanent tower is located on a broad,
lcvél, well exposed ficld. Méteorologica data gathered at the permanent |

facility arve considered to represent conditions in the plant site area.

Therefore,

on of gascous releazes from the pian: should be better
quantificd by ﬁctcoro)ogical daté from the pewmancent facility.

Dirta colloc(od at the tcwporary and pérmancnt facilities (for the
poriod Junce l‘through September 11, 1973) indicate some marked differences
in loc&l roteorolopical conditiens.,  The temporary facility recorvded more
hours of stibloe Stmﬁsphuric conditions and wind speeds less than 1.5 wph
than the pormanent fnciliry dﬁrinx the overlap period.  Data ffom the

tomporarvy foeility al:o =how o higher {recuency of ccourrcnce of west-novthwest
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and northwest wind directions for the combination of low wind speed and stable

€]
w

'aLmosphcrjc conditions. Th e data tend to support the Suspec;cd effgct_of
- the tcmhorary tower cnvﬁron on the meteorological méasuremcnts.A

~The grcatcr'occurfcncc of light wind spceds and stable atmosgheric
coﬁditiOHS in tﬁe'tempofaty towér data is reflected in a substaﬁtiél_incrgase

in the frequency of lavger x/G's based on this data, conparced to the %/Q

distribeticn {rom permanent to#cr data, Therefbre} the temporary tover
nieteorolegical record, vhich formed the basis for preparation of:the
final enviroﬁ:ental sta&ement and PSAR, should‘provide cdnscrya;ive c;timates
of actual sitce arcd dispersion. |

Coumparison éf'data from Chattanodga,iconcurrent to the overlap
perviod for the temporary and permananf onsite facilities, to long-terna
averages showvﬁhat conditions for the peried afe_probably Qithin the range of

ennual syuwoptic variability,
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TABLE 2

PERCENTACE FREQUENCIES CF WIND SPEED
BY WIND DIRECTION ~ DUSRECARDING STABILITY CLASS ' - o : L . ) x
i . e o . S
WATTS BAR PERMANENT METEOROLOGICAL FACILITY B N e
JUN_ 1, 73 - S5EP 11y 73
™o e o WIND SPEED (MPH) L o L
ECTION - Q46124 1:523.4 222:25.4 0.5=7:% L1259=12.4 1225z18.4 LB,5z24,4 2z24:5 IQoTaL
N7 i.ey 2.03 1.06 7 T TT0,A9 T T T T0.20 0.0 0,0 0.0 5,50 T -
_NNE 0,96 1.93 2.03 lo26 1.99 0.0 0.0 0.0 1.23 .
NE 1.58 2,47 2,467 1.09 0.74 0.0 0.0 0.0 A.35
_ENF. 1.04 2.62 0,96 0.6% 0.25 0.0 0.9 0.0 - 5,36 o o
3 1.34 3.56 1.43 0.25 0.15 0.0 0.0 0.0 6.73
_ESE 0.99 1.58 0,56 0.10 0,15 0.0 0.0 0.0 3.36 .
SE 0.59 1.83 0.64 . 015 0.0 0.0 C.0 T 0.0 3,71
_SSE 1.39 1.97 1.09 0.2% 0.25 0.0 0.0 0.0 4,96
5 1,24 26T .06 0,15 0.30 0.0 0.0 0.0 5.70 .
_SSW 0,R4 4,75 3.51 2,42 1.98 0.05 0.0 0.0 13.55 i _
Sy 0.59 3,127 3.91 2.57 T 0.R4 0.0 0.0 0.0 11.03
_WSHW 1.09 2.57 1,14 0.25 0.10 0.9 0.0 0.0 5.15 ) .
W 1,29 2,87 0.64 0.20 0L 0.0 0.0 0.0 5.10 "
WAW 1,04 2.52 0.40 0.20 0.10 0.0 0.0 0.0 4.26
NW 1,973 2.7 0,20 0.30 T 0.15 0.0 0.0 0.0 5,35
_ NNV 1.93 2,62 0.30_ 0,54 . - 0.0 - 0.0 0.0 0.0 5.15 _
‘TOTAL 19,11 41.99 21.37 11,09 6,40 0.05 0.0 0.0 100,01 o
)TAL HOURS OF VAUID WIND OBSERVATIONS N - 2021
YTaL HOURS Of GRSERV'I\_TI_O_.NS : 2:"_12 o .
ICOVFABILITY PERCENTAGE 81.8 T T -
0

)T&L_HOURS CALM

-L_COLUMNS AND CALM TOTAL 100 PERCENT OF JOINT VALID OBSERVATIONS

ITEOROLOGICAL FACILITY: 0.8 KM SSW _OF WATTS BAR NUCLEAR PLANT

IND SPEED AND DIRECTION MEASURED AT THE 10400 METER LEVEL
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ITAL HOURS CaApLM

L COLUMNS AND CAUM TOTAL 100 PERCENT OF JOINT VALID ORSERVATIONS

TEORGLOGICAL FACILITY! 0.73 KM WsW OF WATTS BAR NUCLEAR PUANT - e
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TALLE 4

JOInI BERCENTAGE E2E0UENCIES 0E_#INDDIZECTION AND_wIND_SREED_E03_
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‘Table 21

Freguency Distributions of Stability, Winc Speed, and
Wind Direction for Chattanooga“

' Percent Occurrence of Atmospheric Stability

Stability, Class A s 5 g e e
 Long=Term 3.4 15.7 14.6 23.8 10.5 16.1  16.1
‘Short-Term 2.7

17.6 14.2 21.0  13.7 19.2 11.6

Percent Occurrence of Various Wind Speed Classes

Wind Speed Class (mph) 0-3 - 47 8-12 - 13-18 19-24 >24

3-1
Long-Term ' 39.3 34.6 21.4 4.3 0.2 . 0.04
Short-Term 38.1  40.8  17.6 3.4 0.1 0.0
Percent Occurrence of Wind Directions
Wind Direction . N - NNE  NE  CENE  E - ' ESE . ""SE.  SSE
Long-Term 8.8 8.5 7.9 0 4.2 3.4 2.5 4.8 8.8
~Short-Ternm 10.7 6.8 5.1 2.8 2.7 1.9 ' 5.1 6.1
S . SSW SW  WSW W WNW . NW . MNNW
Long-Term - 17.3 7.3 4.8 , 3.9 4.4 - 4.3 4.0 4.6
Short-Term 19.0- 7.5 4,1 3.8 6.7 5.0 . 5.8 7.0

~a. Chattanooga National Weather Service Station, Lovell Field. Station elevation .
is 665 feet MSL.

b. Ldng—term period of record, June 1-—_September’1l, 1960 through 1972.

- ¢. Short—-term périod of record, June l,'1973’through September 11, 1973.



