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Effluent and Waste Disposal

Semi-Annual Reoort

3rd & 4th Guarter, 1978

Facility Indian coint Station

Licensee Consolidated Edison Comoany o f New York , Inc.

This information is provided in accordance with the recuirements
of Regulatory Guide 1.21. The numbered sections of this recort re-
ference corresconding sections of the subject Regulatory Guide, oages
1.21-10 to 12. The Power Authority of the State of New York has
chosen to issue a seoarate semi-annual renort. This recort covers
discharges for the third and fourth cuarters of 1978. The licuid
discharges have been crocortioned to Units 1 and 2 based on the
total volume of site waste crocessed at Con Edison. The airborne
releases are for Units 1 and 2 only.

A. Sunnlemental Information
1

1. Reculatorv Limits

Indian Point Units 1, 2 and 3 are presently subject to
specifications on radioactive waste releases that are set
forth in sections 2.4 and 3.4 of Appendix B to Docket's
50-3, 50-247 or 50-286 entitled " Environmental Technical
Specification Requirements for once-Through Cooling". The
percent of technical specification limit reported in Table
1A and the percent of applicable limit reported in Table
2A are the percent of the quarterly limit specified in the
ETSR.

2. Maximum permissible concentrations

a. Fission and Activation Gasns

The quarterly limits for those specifications stated
in the ETSR have been used to calculate the percent
of technical specification limit. The K, L, M, N
values for Unit 2 vent release points are based on
the isotopic concentrations reported in Table 1C
and on the individual isotopic X, L, M, N values in
Table 2.4-5 of the ETSR. The isotopic analysis in
Table 13 and the values in Table 2.4-5 were used to
determine the K, L, M, N values for Unit 1 stack

releases.
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b&c Iodines & Particulates

The quarterly limits for iodine-131 and particulates
with half-lives greater than 8 days in section
2.4. 2.b. 3 of the ETSR have been used as the maximum
permissible concentration for the purpose of
calculating the percent of technical specification
limit.

d. Licuid Effluents

All liquid discharges from Indian Point are made through
a co:raton discharge canal with a minimum of 100,000 gpm
dilution water. The isotopic content, excluding
tritium and dissolved noble gas, of continuous and
batch mode discharges for each calendar quarter have
been added and a weighted average fraction of MPC has
been calculated for this isotopic mixture as described
in 10 CFR 20. The percent of applicable limit reported
is the percent of MPC concentration of the time averaged
diluted concentration for each calendar quarter.

The third and fourth quarter continuous releases are
for Units 1 and 2 only. The batch releases discharged
through the common site processing facility have been
apportioned according to the volume transferred from

,

the respective units to the processing facility.

The tritium limit has been established in the same
manner as the other isotopes in liquid effluents.

|

' Since there is no limit stated for dissolved noble
gases in 10 CFR 20, we have established a limit of
2.55 :: 10-3 uCi/cc.,

I

3. Averace Enerev
t -
'

The average energy (E) of the radionuclide mixture in
releases of _ fission and activation gases for the third
quarter was E ~3.83E-2 Mev/ Dis, and E. of 1.51E-1 Mev/ Dis.
The corresponding values for the fourth quarter were E *
3.97E-2 Mev/ Dis and E. of 1.52E-1 Mev/ Dis.

4. Measurements and Aeoroximations of Total Radioactivitv

a. Fission and Activation Gases

Analysis of effluent gases has been performed in

1
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compliance with the requirements of Table 2.4-2
of the ETSR. In the case of isolated tanks
(batch releases) the total activity discharged is
baaed on an isotopic analysis of each batch and
the volume of gas in that batch corrected to standard
temperature and pressure.

Vapor containment ventilation discharges have been
i generally treated as batch releases. At least one

complete isotopic concentration analysis of
containment air is performed per month and this is
applied to a gross analysis of the ventilation air
performed prior to each discharge. This information

! is combined with the volume of air in each discharge
to calculate the radionuclide composition of these
discharges.

The continuous discharges are based on the isotopic
content determined from weekly samples of ventilation
air. This information is combined with total air
volume discharged by this rcute. The accumulation of
batch and containment ventilation releases are then'

used to deternine total discharges.

For this reporting period, the plant vent was the
major source of gaseous discharges.

| b&c Iodines and Particulates

Iodine-131 and particulate releases are quantified by

| collecting a continuous sample of ventilation air on
a potassium-iodide impregnated activated charcoal
cartridge and a glass-fiber filter paper. These
samples are changed weekly as required in Table

I 2.4-2 of the ETSR and the concentration of isotopes

| found lar analysis of these samples is combined with
! the volume of air discharged during the sampling

period to calculate the amount of activity discharged.

| For other iodine isotopes the ratio of each isotope to

! iodine-131 is determined for a monthly 24 hour sample.
These ratios are then used, along with the total
monthly discharge of iodine-131, to calculate the

;

amount of these isotopes discharged in this monthly
;

period.

.

|i
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d. Licuid Effluents

A proportional composite sample of each batch discharge
is taken and an isotopic analysis is performed in
compliance with requirements specified in Table 2.4-1
of the ETSR. This isotopic concentration data is
combined with information of volume discharged to
determine the amount of each isotope discharged
in the period.

Samples of continuous discharges have been taken and
analyzed in compliance with Table 2.4-1 of the ETSR.
This concentration data is combined with the volume
discharged to calculate the total activity discharged.

5. Batch Releases 1970
3rd Otr. 4th Otr.

a) Licuid (1)

Number of Batch Releases 366 360

Total Time Period Batch Release (Min.) 43359 42996
!

Maximum Time Period Batch Release (Min.) 180 857

Average Time Period Batch Releases (Min.) 118 119

Minimum Time Period Datch Releases (Min.) 25 15

Average Stream Flow (cfs) 6670 10480

b) Gasecus (2)

Number of Batch Releases 109 116

Total Time Period Batch Releases (Min.) 36589 27278 '

Maximum Time Period Batdh Releases (Min.) 1632 1440

Average Time Period Batch Releases (Min.) 336 235

Minimum Time Period Batch Releases (Min.) 20 40
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6. Abnormal Releases

a) Liquid - None

b) Gaseous - None

.
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EFFLUE:.'T MTD WASTE DISPOSAL

SEMI - A!TNUAL REPORT

B. GASEOUS EFFLUEICS

*
SECCITD HALF, 1978
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TABLE 1 A
,

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 1973 )
i GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES

Umt Quarter Quarter Est. Total
E nor. %'

3e k ri

A. Fission & acriution gases
.

1. Total release - Ci 2 .74 E.3 1 . 22 E.? 5. o E.1
2. Averace release rate ter eenod uCi/see ..a E2 1. n f: 2'

; 3. Percent of Technical specification liimt % 3 .:.6 Eo 3 . i.o E .c
|

B. lodines '
;

.

1. Total iodine.131 Ci 3 .11 E3 i . 17 E -2 5.o E.1 |
2. Average release rate f or period pCi/see 3 .91 E-k 1. k7 E -3 j
3. Percent of tecnmcal specification hmit G 2 .e1 E1 4 .62 Ec*

C. Particulates

1. Particulates with halflives >S days Ci 6 .62 E-4 1. e7 E1 5. o E1
2. Average release rate for period uCi/sec e .33 E.5 2 . ?6 E-2
3. Percent of techmcal specitication hmit 9 a si E-1 4 . e2 E<
4. Gross alpha radioactmty Ci G .:e E7 <: . e E 6

-

D. Tritium
,

1

1. Total release Ci i .co E .o 1. n E c s. o E.1
,' 2. Average release rate for period pCi/see I i .26 E -1 1 . 75 E-:

3. Percent of tecimical specification limit G |M. X

i

i

!

1.21 14-
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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 1; 73 )

GASEOUS EFFLUENTS-ELEVATED RELEASE
*

CONTINUOUS *.tODE BATCH MODE

Nuclides Releawd Unit Qu$th Quar 5er Quarte r Quarter

1. Fission gases
.

krypton 85 Ci | 2 . 71 E -1 k . 37 E2 \. E \. E
k rypton.85 m Ci I E 7 .25 E -2 \. E \. E.

krypton 57 Ci i E E i. E i. E
9k rypton.8S Ci i<t.25 E 10.13 E1 1 E s. E

xenon.133 Ci 5 . '3 E1 1 . 75 E1 .\ E i E
xenUn.135 Ci E E .- \ E .\ E

'

xenon.135n Ci E I. E \E \ E t
.

xenon.138 Ci E E \E \E :

Others (specity l Ci E E E \E ! !. . .

xxes - ins C: E 6.os E of E E
'

, .

m e: - 1?3n Ci E 2 .c6 E -ol E\ E '

unidentified Ci E E I E\ E\ i.

Total for period Ci 5. L7 E 1 2 .59 E 11 E E\. , .

;
2. lodines

iodine.131 | Ci 1. c6 E 3| 3 . eo E -3 b. E |\. E

.

'

iodine.133 { Ci 2 .17 E & 3 .69 E si .\ E I .N E |odine.135 i Ci 2 .ca E 3 2 . a1 E 31- sE I 'E |Total for perial | C: 3 36 E 3 6 . ?? E -3| EN E\ :.

s

3. Paniculates i
i i

i
!st rontlum.S9 Ci < i.31 E .4 <2.33 E -!I\ . E f\. E |strontium.90 Ci < 9. 33 E 7K .is E 51 s. E F s. E -

i,

cesium.134 i C: 1. c? E 5i 2 . :9 E 26 .\ E ! .\ E :cesiuni.i 37 C1 2 . 75 E 5| 7. 2 E -2: \ E i .i E '

barium. lanthanum.140 C: < 2.13 E -s c . s3 E 31 \E i \E jOthers tspecify) - e: 53 i C: 1 2 57 E 5! 1. 77 E-21 E I E ;
co - 63 C 2. ss E -5: 7 . c7 E-zt E\ l E. .

t .131 Ci 1. ic E -5 2.e E ;l . E \{ E\
,

.

d . ern . :30.an C E 5 . ?> E.3| E } E. '
. . ,

,

i

5

.

!

.

!
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TABLESC
.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPCRT ( 197s )

GASEOUS EFFLUENTS-GROUND-LEVEL RELEASES.

.

CONTINUOUS MODE B ATCH MODE

Nuctides Released U ru t Ou$r74r qui IIr Quar [er QuarIe'r

.

I. Fission gases
,

krypton 85 Ci s.?6 E .1 1 . 93 E.o 1.?a E +1 5 . 01 E<
krypton.55m Ci 3. o2 Eo 2. 2* E+o 1.36 Eo 7. :3 E-
krypion.57 Ci 1. s3 Eo E 1.53 E.1 i 6 . 7: E .::
krypton hh Ci ( 3. co E .o ' < s . e E .1 (i.e. E-o !O . 91 E .: ?

xenon l33 Ci 9. ot E .21 2. 63 E .2 1.ta E.3 8 . 54 E-a
xenon.135 Ci ?. au E .1 2.16 E .1 2.29 E .1 2 . o' E+1

-

xenon 135m Ci e. u E .o 7 19 E .o E E,

xenon.13S I Ci i E E E- . _E_
Others Ispecify) 7. 131 Ci 1. 19 E .1 E E E. .

x n er . 131 m i Ci 3. o1 E .o . E 3.27 E +1 5 . c1 Eq
xeter 133 m i Ci I 6 79 E-o 9. 31 E -1 1.58 E1 7 . 93 E-i

'

unidentified Ci E E E Ej
Total for period Ci . u E .3 | 3. :2 E.2 1.57 E-3 e . 9a E :i

2. Iodines

iodine.131 ) Ci 2. om E .i 7. e7 E -3 \E \E
iodine.133 Ci s 's E a 5 .73 E -3 .\ E .\ E'

iodine.135 Ci L 66 E.? 3.cl E -2 'E Ni.

Total for period Ci 7. 2* E .3 - :. . :, E .2 E\ E\
.

; 3. Particulates

sst rontium,39 Ci <1. 53 E-6 <s.2o E -7 \. E - \. E
st rontium.90 Ci s . ?e E .7 2.:6 E -7 s. E s. E |

cesium.134 Ci 1. ?:. E .L 2.5: E -5 .i E 1 2 E
cesium.137 Ci 1. 7'- E.; 6.99 E .5 .\ E I .s E
banum lant hanum.140 Ci 2 . 66 E.5 1.65 E- ' \E I E

Others (specify) 3 .a Ci o . ?, E ., t, . u E .- E 1 sE.

- _ _ _ _ _

C 9.'9 E -!; a.!e E -! Es 1 Eco - eo -
.

r . 131 C: 1 36 E .5 ' 2.es E .5 E \| Es. .

unidentified C E E E j[ E\. . . .

5

1.21 16
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EFFLUENT AND WASTE DISPOSAL

SEMI - ANNUAL REPORT

C. LIQUID EFFLUENT

SECOND ELUJ, 1978

i
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TABt.E 2A
.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 19 3 )

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

Unit Quarter Quarter Est. Total,

3 P3 Ln Error. %

A. Fission and actiation products
1. Total release (not meluJang tntium,-

gases, alpha) Ci . E .1 9.02 E .1 2 .5 E+19
2. Average diluted concentration

during period pCi/ml 5 .2 ? E-1: 2 33 E .9
3. Percent of appbcable limit % 1 31 E .2 | 6.27 E .2

i
B. Tritium

,

1. Total release 'Ci 8 .t.2 E +1 1. n E .2 2 .s E +1 |
2. Average diluted concentration

during period pCi/mi 2.?6 E.7 3. e.s E .7
3. Percent of applicable limit % 9 21 E .3) 1 22 E .; ,

C. Dissolved and entrained cases
1. Total release Ci t. .M E .il 2.:1 E .i l 25 E i|
2. Average diluted concentration

during period uCi/mi 1 36 E .9 5 33 Ear ,

3. Percent of applicable limit % s.M E -? 2.2e E.s

D. Gross alpha radioactivity
| 1. Total release ; ci Kr.is E ~ jC. 23 E.3 | 2 s E +1 |

E; Volume of waste released (prior to dilution) liters 1.57 E +7 2.7s E7 1o E1

F. Volume of dilution water used during period liters 3.cs E+n 3.n E. 1o E1

.

,

1

4

4

1.21 17
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TABLE 2B !

.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT ( 17'9 )
I
i

LIQUID EFFLUENTS i
!

CONTINUOUS MODE BATCH MODE

Nuclides Re! eased Unet Qu2rtcr Quar 5r | Q$r't'er | Odri r
~

I
strontiumM Ci < ?.c Et < . n E 4 <' . :.1 E < 2. 22 E :- i

strontium.90 Ci < e .M E -- < t '.? E k s. is E . l< ?.:4 E-
cc:ium-134 C 1.1 E- . 17 E -? - :. . 5 E -5l 1.35 E .1.

cesium.137 Ci 2.ie E. t a E -2 2.17 E.-2| 3.15 E -1

iodine 131 | Ci 2.52 E .:| (. 69 E -3 c.59 E .36 : 63 E .:

cobalt.58 Ci | 2.59 E' $. ?1 E -3 | o.m E -!I 1. a E -1 .

cobalt.to Ci l 1. n E i ( 90 E-3i 3.n E .2j :.. c2 E -: '!

iron.59 Ci ( 3.c7 E ' < s e E -? <1.13 E -' < . o E -.

7:nc-65 Ci O.vs E .- (c u E > (: .a E .2i< 1.o1 E .-
mancanese 54 Ci 1 53 E? 2. 42 Ei 2.c5 E -21 : 37 E-
c!tromium ' I Ct s.16 E ., 1 : s E .2 3 53 E .?| 1.c2 E ..

zirconium. niobium 45 Ci (2.:2 E .I ( s L6 E' (1.15 E *I< .e E .
'

moly bdenum 99 Ci < 3. c3 E' G 47 E-? O ;- E -!! < . 2 E-
technetium.99m Ci < 2.?d E -- < ( 5'. E a <?.2e E al< t n E s I

!
tarium.lan t hanu m.140 Ci < c. 92 E .? O 37 E .2 < 3 . 57 E- I< 9.n E -

'
ce rium.14 i Ci < 7 76 E; < . es E + (v.ti EM<351 E-,

Other (specify) Ci | . E E | E E.

C E - E E E ;

Ci E E E i E i

Ci E E E | E |
Ci E E E I E

- unidentified Ci E E . E { E |.

.

!

| Total for period (above) | Ci | 3. e9 E d 9.e+ E -2 | 120 E .i| e.c5 E.:
F

E .3 | L.13 E -il :. 9= E-xenon.133 Ci L is E -3 2. 52

xenon.135 Ci . is E ; i.23E.3|6.67 E -| t 23 E -]
'

,

!

|
'

|

|

|
|

|

I

1.21-18
l
!

-
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EFFLUENT AND WASTE DISPOSAL

SEMI-ANWAL REPORT

D. SOLID WASTE FOR SITE

SECOND HALF, 1978

.

I

}

I

f

I
i

)
)

I

)

,

}

!

I
f

- . - _ _ . __- _ _ _ _ _ _ _
-



. _ . . . _

. ,
,

TABLE 3
.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (YEAR)

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS )
l

|

|

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

S. month E st. To tal1. Type of waste unit
Period Error. %

,

a. Spent resins, filter sludges, evaporator nf 3 .3 E+2

bottoms. etc. Ci 4 .5 E+2 i.o E +2

b. Dry compressible waste, contaminated m' 25 E+2
equip, etc. Ci 9 .1 Eo 1.o E +2

c. Irradiated components, control m' .- E- .

rods, etc. Ci 27 Ea i.o E +2

d. Other (describe) m' F.

Ci E E. .

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

3. Co-s8 4s er 5 .o E+1g

5 .o E+1Cs-137, yne
co-134, Co-60

,
33 4 5 .o E+1

,

b. same as A % E
'

% E ,

i % E
~

"e Ec.
G E

*

c'e . E

d. none -q - E
q . E-
c E

3. Solid Waste Disposition

Number of Shipments Mode of Transportation Dastination

47 Truck Barnwell, S.C.

1 Truck windsor, conn.

1 Truck Pittsburgh, Pa.

B. IRR ADI ATED FUEL SHIPMENTS (Disposition)

Number of Shipments Mode of Transportation Destination

None

.

.

1.21 19
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Indian Point Units 1 and 2

EFFLUENT AND WASTE DISPOSAL
SEMI-ANNUAL REPORT

E. RADIOLOGICAL IMPACT ON MAN
SECOND HALF, 1978

_ _ _ . _ _



.- - - = . .

_

. .

-
>

RADIOLOGICAL IMPACT EVALUATION

Dose's from noble gas immersion, inhalation, ground deposition,
and vegetation' ingestion were evaluated for the residence
located 1525 meters SSW of Indian Point Unit No. 3, which is
the point of maximum offsite radiation dose (all pathways
considered) likely to be occupied. Doses were evaluated for an
individual ingesting milk and meat from a cow located about 7.5
miles to the NNE. In all cases, these evaluations were

i

performed 9 sing the models presented'in Regulatory Guide 1.109.
Noble gas deleases were considered to be either batch or con-
tinuous, w. tile all iodine and particulate release were considered
to be continuous. Noble gas release from containment pressure
reliefs and purges were Lreated as a continuous release, because
of the large number of such releases. Other releases (e.g. gas
decay tank releases) were considered as batch and were evaluated
using actual meteorological conditions existing during the
release period. Continuous releases were evaluated using average
meteorological conditions based on the six month release period.
Estimates of relative deposition per unit area were obtained

i from the numerical approximation presented in the NRC computer
; program XOODOQ for ground releases. Values of atmospheric dis-

persion factors (X/Q) were computed using the Sagendorf straight
- line air flow model, assuming a ground level release, and the

subroutine POLYN (from XOQDOQ) for computing standard deviations

and vertical direction ( d]f ) .in the horizontal direction (C} )
Integrated doses for the population within 50 miles of Indian
Point from gaseous effluents were computed based on linear inter-
polation of 1970 - 2010 population data contained in the Indian
Point Unit No. 3 FSAR.

NUREG-0017, " Calculation of Release of Radioactive Materials in'

Gaseous and Liquid effluents frcm Pressurized Water Reactors",
assumes an annual release of 8.0Ci/yr of Carbon-14. Therefore,

i to be censistent with NUREG-0017, a release of 4.0 Curies of
Carbon-14 was assumed for the six month period in additien to the

; radioactive materials measured in Indian Point gaseous effluents.

- .-. .. - - - - . .-. - -. -. - -- . -.
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Indian Point Units 1 and 2

RADIOLOGICAT, IMPACT ON f TAN

(Reference Regulatory Guide 1.21, page 12)

A. Maximum Individual Doses

Pathways Total Body Skin Thyroid Bone
(Gaseous) (mr) (mr) (mr) (mr)

Noble Gas Immersion
a) Batch Releases 1.09x10-1 2.87x10-1 - -

b) Continuous Releases 'l.39x10-1 3.66x10-1

Tnhalation 9.47x10-3** - 5.97x10-2* 1.83x10-2**

Ground Deposition 8.96x10-1 1.05' - -

Ptilk Tngestion* 1.68x10-2 - 4.17x10-2 3.75x10-2

- Meat Ingestion 2.39x10-3*** - 2.39x10-3*** 7.89x10-3**

Vegetable Ingestion 3.63x10-2** - 1.01x10-l*** 8.53x10-2**

* Infants are critical age group
** Adults are critical age group'
*** Children are critical age group

Pathways
(I.iquidf *

All See Attached "I.ADTAP: printout,

| Attachment I
!
.

I

l
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B. Population Doses

Pathways Total Body Thyroid
(Gaseous) (man-rem) (man-thyroid rem)

Noble Gas Immersion
a) Batch Release 10.0 -

b) Continuous Release 8.4 -

Inhalation .698 3.111

Ground Deposition 20.6 -

Totals 39.7 3.111

Pathways
(Liquid)

All See attached "LADTAP" printout
Attachment I

C. Average Doses to Individuals

1. Liquid-Total Body
1.94x10-4 mr

2. Gaseous-Total Body
1.21x10-3 mr

. .

k
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TABLE 4A

liOUriS %T EACil WIND SPEED AND DIRECTION ''

PER;OO OF RECORO: July 1 - Septer er 30, 1978

STABILITY CLASS: A

ELEVATION: 10 Meters
W.na 56 npan at ium t. ewe

W.m3
0 rct.c4 13 47 8 I? '3-18 13 24 >2s TOTAL

N 29 59 6 0 0 8 102
.

r;Nti 5 14 2 0 ,, 1 4 26

NE O O O O O O O

1:N1: 0 0 0 0 0 0 0
'

E O O O O 1 0 1

1.% 1 0 0 0 0 0 1

SE 1 2 0 0 0 0 3

SSE 3 1 0 0 0 0 4

S 52 29 0 0 1 4 86

Ssw 54 34 0 0 1 7 96.

hw 3 16 1 0 2 4 26

wy,v 10 5 0 0 1 1 17
.

w 9 4 0 0 0 0 13

wt;w 6 4 0 0 0 2 12

NW 5 7 0 0 0 2 14

N iw 13 11 0 0 0 1 25

Total 191 186 9 0 7 33 426
l'enods of calm (hot.rs): O
llours of tr.:>s.cg d:ta: Total hours of missing data for all stability classes

this quarter is 49.
la the t:!.le, recorJ the total aun.!>er af Scurs of each category of w:nd direction for es:h4

cale.:d:r q urter. Provth similar tables separately for each atmosphenc stablity class 1,d
elevatten.
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.

4
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TABLE 4A

HOURS AT EACit WIND SPEED AND DIRECTION J

PERIOD OF RECORD: July 1 - Septerier 30, 1978

STABILITY CLASS; E

ELEVATICN: 10 Meters
w.N Swes (wr4 at 10m t.evel

W.nd
Do ec tion 13 47 8 12 13-18 19-24 > 24 TCTAL

N 9 12 1 0 0 0 22
.

NNii 3 3 1 0 0 0 7
..

NE 2 1 0 0 0 0 3

ENE O 1 0 0 0 0 1
'

E O 1 0 0 0 0 1

ESE O O O O O O O

Sli 1 0 0 0 0 0 1

L t. 2 1 0 0 0 0 3

S 9 3 0 0 0 0 12

SSW 11 6 0 0 0 0 17-

SW 6 4 3 0 0 0 13

WSW l 3 0 0 0 0 4
.

W 3 0 0 0 0 0 3

wNw 0 1 0 0 0 0 1

NW l 2 0 0 0 0 3

NNw 4 0 0 0 0 0 4

Total 52 38 5 0 0 0 95
Periods of calm (hoursh 0
I!ours of ndssing data:

4 In tl:e t:t:!e, re;orj the total number of hours of each catepry of wtnd dire:: ton for each
c !cndar quarter. Provide sinti'ar t.:bles sep;rately for es:h stmosphenc s:c.Nity class 2.nd

; elev:tton.

.
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TABLE 4 A

HOURS AT EACil Wit:0 SPEED AND DIRECTIOt a

PERIOD OF RECORD: July 1 - September 30, 1978

STABILITY CLASS; C

ELEVATIOfJ: 10 Meters
Wim1 S&N imrm at 10m l evel

W.eus
Oirectico 11 47 8 12 13-18 1774 > ?4 TOTAL

N 7 6 0 0 0 0 13
.

NNE 7 3 0 0 0 0 10
..

NE 5 1 0 0 0 0 6

LNE O O O O O O O

'
E 2 0 0 0 0 0 2

I5E 2 0 0 0 0 0 2

SE 1 0 0 0 0 0 1

SSE 1 0 0 0 0 0 1

S 10 2 0 0 0 0 12

Ssw 13 5 1 0 0 0 . 19

YN 2 7 1 0 0 0 10

wtw 3 1 0 0 0 0 4
.

W 2 1 0 0 0 0 3

WNW 0 1 0 0 0 0 1

NW l 1 0 0 0 0 2

h s'.v 6 1 0 0 0 0 7

To t.! 62 29 2 0 0 0 93
fe:h.Js of es!m (hours): 0
!! nuts of missing dat2:

4 In the table, recorJ the total number of hours of each est: gory of wind direrion for each
c !c.dar q.ts:ter. Provide simihr tables ser:r:tely for eacti stmospherie s:sbi!ity c!:ss and
elevatiun.

. . . .
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TABLE 4A

HOU3S AT EACH WIND CPEED AND DIRECTION a

PERIOD OF RECORC: July 1 - September 30, 1978

STABILITY CLASS: D

ELEVATION: 10 Meters
~

V. e Sr=+1 av''. at 10m Le el
W.nd

tu cci.c,n 13 J.7 S.: 7 1318 19 24 >1 TOTAL

N 22 39 11 0 1 1 74
,

NNE 30 90 22 0 3 6 151

NE 39 18 0 0 1 2 60

ENE 17 0 0 0 1 1 19
~

E 11 0 1 0 0 0 12

ESE 9 0 0 0 0 0 9

SE 7 0 0 0 1 0 8

SSE 18 2 0 0 0 0 20

S 70 12 0 0 0 1 83

SSW 36 44 0 0 1 7 .88

SW 19 24 3 0 0 3 49

wsw 3 2 0 0 0 0 5
.

W 5 2 1 0 0 1 9

wts 1 0 0 0 0 2 3

Nw 2 2 0 0 0 0 4

N!M 3 6 0 0 0 0 9

Tota! 292 241 38 0 8 24 603
l'eriods of calm (hours):1
I!ours cf r .is .r.; d '2:

4 In t!ie tsL!c, recorl the total mm. lier of hcurs of each category . f wind direction for each
'a!endar quarter. ProvtJ: simikt tables .Tarately for each atmosphen: st2Hlity class ed
e!evation.

.
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TABLEtA

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD Of RECORD; July 1 - September 30, 1978

STADILITY CLA::S: E

ELEVATION: 10 Meters
W. nit 5: val 8meM 4t 10m i.ew!

W.nd
Dir ec tic,n 13 4.7 8 12 13 18 19 74 > 24 TOTAt.

N 40 10 0 0 2 1 53
.

NNE 58 43 4 0 4 8 117
,,

N!! 32 19 1 0 0 3 55

.Nt 21 1 0 0 0 0 22
'

1. 17 1 1 0 0 0 19

NiE 15 1 0 0 1 0 17

sE 17 0 0 0 0 0 17

SSli 27 4 0 0 0 0 31

S 88 13 1 0 2 1 105

SSW 93 26 0 0 3 4 .126

sw 24 7 1 0 0 1 33

w;W 6 1 0 0 1 0 8
.

w 13 1 0 0 0 2 16

WNw 7 0 0 0 0 0 7

Nw 4 1 0 0 0 0 5

bits 5 0 0 0 0 1 6

Tetal 467 128 8 0 13 21 637
Peri:31s of calm (hoursh 2
I!ours of nas:ir; data:

!n the tat!c, recurj the total nu::..<r of hours of eseh category af wind dire:ti.,n for es:hd

estendar qu.rter. P:ovi!c :im.*.ar tables ser:rste!y for each stmr.sphenc stibthty dass and
elevation.

. . . .
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TABLE 4A

HOURS AT EACil WIND SPEED AND DIRECTIOr:a

- PEnico CF RECCRD: July 1 - September 30, 1978

STABILITY CLASS. G

ELEVATION: 10 Meters

Wrst Scre.f Imr") at 1i m Level
w.no

Dis ecte en 13 47 C-12 13 18 19 24 >24 TOTAL.-

N 2 0 0 0 0 0 2
.

NNE' 6 1 0 0 0 0 7
..

NE 2 4 0 0 0 0 6

ENE O O O O O O O

E 1 0 0 0 0 0 -1

ESE O O O O O O O

SE O O O O O O O

SSE O O O O O O O

S 0 0 0 0 0 0 0

SSW 0 0 0 0 0 0 ,O

sw 0 0 0 0 0 0 0

wsw 0 0 0 0 0 0 0
*

W 0 0 0 0 0 0 0

'M w 0 0 0 0 0 0 0

NW O O O O O O O

NNW 0 0 0 0 0 0 0

Total 11 5 0 0 0 0 16
Perials ot ca!m(hoursh 0
llours of niissing d:ta:

4 :n the 1:1.le, record the total number of hours of each category of wind direction fer each
calendar quarter. Previde simdar tables sei arately for e2:h 2:mospharic st:Hli:y dass sad
eiention.

.
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TABLE 4A

HOURS AT EACH WirJD SPEED ATJO DIRECTIOt; a

PERIOD OF RECORD: July 1 - September 30, 1978

$TABILITY CLASS: F

ELEVATION: 10 Meters
w.-o scre.1 Imcat c 10m Levei

, . .no
n.,,er.on 1. 3 41 8 12 13 18 19 21 >21 TOTAL

N 29 0 0 0 0 0 29
.

NNE 69 23 0 0 ,,0 0 91

NE 44 25 0 0 0 0 69

ENE 11 1 0 0 0 0 12

E 10 0 0 0 0 0 ' 10
ISE 9 0 0 0 0 0 9

SE 13 2 0 0 0 0 15

SSE 11 0 0 0 0 0 11

s 16 0 0 0 0 0 16

SSW G 0 0 0 0 0 8.

SW 2 0 0 0 0 0 2

WSW 5 0 0 0 0 0 5
..

W 3 0 0 0 0 0 3

wtM 1 0 0 0 0 0 1

NW l 0 0 0 0 0 1

N!M 3 0 0 0 0 0 3

Total 234 51 0 0 0 0 285
Periads of calm (ho ts): 1
!!ours of n-issing hts:.

in t! e tatie, record the tots! number of hours of cuh cateenry of wind direc:icn for eachd
.

c !endar q uiter. Previk sundst tables segutately for ea:h stenospheric stah:lity class and
elevs: ion.

.
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T AB L E .t A

liOURS AT EACil WIND SPEED A*!D DIRECTION a

PER!OD OF RECCRD: October 1 - December 31, 1978

STABILITY CLASS. A

E L E VATIC'J: 10 Meters

W.M Sre e 1 i ma'' I d' 10m Le #
W nd

Die retion 13 47 0 12 1318 13 74 >24 TOTAL

N O 23 2 0 0 0 25
.

NSE O 3 2 0 0 0 5,,

NE O 1 0 0 0 0 1

ENE O O O O O O O
~

E 2 0 0 0 0 0 2

ESE O O O O O O O

SE O O O O O O O

SSE 6 0 0 0 0 0 6

S 20 12 1 0 0 0 33

SSW 4 16 3 0 0 0 .23

SW 0 1 0 0 0 0 1

%5W l 4 0 0 0 0 5
.

w 0 4 0 0 0 0 4

WNw 0 3 0 0 0 0 3

NW 0 5 0 0 0 0 5

Ntriv 5 12 0 0 0 0 17

Tots! 38 84 8 0 0 0 130
renods of estm(1.oush 0
!!ours cf ndnira Jsts: Total hours of missing data for all stability

classes this qa arter is 37
''In t!.e t:ble. re:crJ the total m:mber of hours of each estegory of wmd direction for each

ester.dar quarter. Provide similar tables repsrstely for es:h stmos; hene stsbihty dass sad
elevatien.

..
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T A B L E .t A

HOURS AT EACH WIND SPEED AND DIRECTION a

PERIOD OF REcono: October 1 - December 31, 1978

STACILITY CLA:;s. B

ELEVATICN: 10 Meters

w.. .i s .+i 4,,nsi e ia, uni

un.:
i +c tn 1 1-3 4.7 8 ?? 13 18 1') 74 >74 TOTAL

N 2 8 2 0 0 0 12
.

NNE 1 2 0 0 0 0 3
..

NE O O O O O O O

ENE O O O O O O O

0
E O O O O O O -

151i 1 0 0 0 0 0 1

3E 1 0 0 0 0 0 1

SSE 1 0 0 0 0 0 1

5 7 2 0 0 0 0 9

SSw 3 5 1 0 0 0 9
,

SW 1 2 0 0 0 0 3

wsw 0 2 0 0 0 0 2

*

w 0 0 0 0 0 0 0

W 0 1 0 0 0 0 1

Nw 0 1 0 0 0 0 1

NSW l 4 0 0 0 0 5

18 27 3 0 0 0 48
T2tal
Peiin of eaba(hm.es): 0
llours of ndmrg dat::

in the table. record the ti ts! number of hetus of esch categor:. of w nd dire:tien for each3

csle .dar quartar. Provide sha.lar tables separ:tely for each atmospherc st:hi!!!y c! ass ed
elevation.

.
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TABLE 4 A

liOURS AT E ACl! WIND SPEED AND DIRECTIOt!''

PEnlOO OF REcono: October 1 - December 31, 1978

STACILITY CLASS; C

ELEVATICN: 10 Meters
WM Srrel (w M 4' 10m lesel

h.nd
13 25 .. ? t TOfALcaccoon 13 4.7 8 12 13 13 ,

n 0 12 1 0 0 0 13
.

NNE O 2 1 0 0 0 3,,

NE 2 0 0 0 0 0 2

1:NE O O O O O O O
~

E O O O O O O 0

taE 1 0 0 0 0 0 1

SE 2 0 0 0 0 0 2

SSE 2 0 0 0 0 0 2

S 10 2 0 0 0 0 12

ssw 7 4 1 0 0 0 12

SW 4 3 0 0 0 0 7

wsw 4 3 0 0 0 0 7
.

w o 4 o o o o 4

w:as 1 6 1 0 0 0 8

Nw 1 3 0 0 0 0 4

N!M 0 2 0 0 0 0 2

Tota 34 41 4 0 0 0 79
reri,15 or e 'm (hours)- 0
!!ours c( naang J2ts:

J In the tatie, re,o:J the intal immi cr of hea.ts of each category of wind direction for each
alar:dar q ianter. Provid similar tables terarately for eseh stmosphene stability class .nd
elevallun.

.
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TABLEtA

ItOURS AT E ACH WIND SPEED AND DIRECTION a

Pent 0D OF RECORD: October 1 - December 31, 1978

STAE!LITY CLASS: D

ELEVATIOfJ: 10 Meters
W e4 Srn ci (mi+1 se 10m Leni

W rid
Direction 13 47 8 12 13 18 19 74 >24 TOTAL.

N 8 93 20 0 0 0 121
,

NNE 17 75 12 0 0 0 104-
,,

NE 31 51 1 0 0 0 83

ENE 19 3 0 0 0 0 22
*

1-. 9 0 0 0 0 0 9

IAE 1 2 0 0 0 0 3

sE 8 0 0 0 0 0 8

ss!. 17 2 0 0 0 0 19

s 30 11 0 0 0 0 41

ssw 26 12 2 0 0 0 40

sw 20 8 0 0 0 0 28

wsw 10 8 0 0 0 0 18
.

W 12 28 6 0 0 0 46

%NW 5 25 14 0 0 0 44

Nw 6 38 42 2 0 0 88

N N"N 4 30 23 1 0 0 53

Taat 223 386 120 3 0 0 732
Periods of calm (hous); 2
llours of nussing dsts:

3 !n the :stle, record the total nt.mi er of hours of each catege ry of wind direction for each
cler.d.t quarter. Provide simdar tables :61 arate!y for each atmospbene s:shhty class and
e!evattun.

..
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TABLE tA

IlOURS AT EACH WifJD SPEED Af;D DIRECTION O

PERIOO OF RECORD: October 1 - December 31, 1978

STABILITY CLASS: E

ELEVATION: 10 Meters
-

W,N 5cre f imrN 4' 10m Lewi

W,mf
D.,ccnen 13 47 8 12 1313 13 74 > 24 T0fAL

N 24 32 10 0 0 0 66
.

NNE 41 57 7 0 0 0 105
,,

NE 44 24 0 0 0 0 68

ENE 34 1 0 0 0 0 35
*

E 22 0 0 0 0 0 22

ME 9 0 0 0 0 0 9

SE 16 0 0 0 0 0 16

ssE 32 0 0 0 0 0 32

5 77 20 4 0 0 0 101

Stw 53 46 5 0 0 0 104

W 24 12 1 0 0 0 37

wtw 25 14 1 0 0 0 40
.

W 43 52 7 0 0 0 102

wNw 8 20 18 6 0 0 52

Nw 4 13 22 15 1 0 55

NNw 9 14 8 0 0 0 31

Tout 465 305 83 21 1 0 875
Periods of es!m(hoursh 4
!! curs of nuss::tg d)'s:

'In the t:L!e, recorj t!.e toul r.um! cr of Snurs of esch cateenry of w:nd dire::fon fo each
ester.d:r quarter. Prnvide s:md:t tables reparate!y for each stmosphen: st., Nitty ct:ss and
elevat.un.
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TABLE 4A

HOURS AT EACH V/IND SPEED AND DIRECTION a

PERIOD OF REC 7RO October 1 - December 31, 1978

STABtLITY CLA33: F
'

ELEVATIOrJ: 10 Meters
~~ ~

w...t s re.: InicN ai 10m Le.es,

W.nd
D .< e c t.on 13 87 9 12 13 18 19 24 >24 TOTAL

N 21 0 0 0 0 0 21
.

NNE 42 8 0 0 0 0 50
..

NE 43 30 0 0 0 0 73

ENE 8 2 0 0 0 0 10
'

li 6 0 0 0 0 0 6

ESE 4 0 0 0 0 0 4

SE 3 0 0 0 0 0 3

SSli 7 0 0 0 0 0 7

S 27 2 0 0 0 0 29

Ssw 16 0 0 0 0 0 16.

LW 4 0 0 0 0 0 4

'vsw 6 0 0 0 0 0 6
.

W- 8 0 0 0 0 0 8

whw 7 0 0 0 0 0 7
.

hw 2 0 0 0 0 0 2

NNW 9 0 0 0 0 0 9

Tctat 213 42 0 0 0 0 255
l'er:Ws of es!m O.ours): 1
llaur; of r:dsarg da:::

in the table, reevrJ the total number of hours of ca.h estegory of winJ dire::icn for eachd

c.!er. Jar quarter. Prev:Je simdar t.bles separately for euh atmospheric stability c!:ss 2nd
elevation.

.
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