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ATTACHMENT 2. JOINT FREQUENCY TABLES OF WIND SPEED AND WIND DIRECTION &0m 1 of 8
VS DELTA TEMPERATURE 60-10m
JANUARY 1, 1991 THROUGH DECEMBER 31, 1991

LD
SITE: PLANT HATCH

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD = 918198181-91123124

STABILITY CLASS: H LT/D2

ELEURTION: SPEED:SPD6BM DIRECTION:DIRGBM LAPSE:DTeB-

WIND SPEED(MPH)
WIND

DIRECTIDN 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N a 25 12 1 a8 a 38
NNE a 14 11 3 a a c8
NE e 36 77 42 1 @ 158
ENE 1 c8 58 18 A a 185
E e e5 18 18 a a S5
ESE 4 10 13 ? a a 40
SE 4 12 16 - a a 33
SSE 1 8 11 4 1 a 25
S o 14 26 6 a a 51
SSu c 18 c? 9 1 a 49
S < ec 44 1 a (4] 79
LISL 5 3e 31 g i a 78
I S 35 71 1 e e 126
WNL 8 36 59 17 = a 122
NU e £6 31 18 a a 69
NHL 3 cb 1 a a a 48
TOTAL 44 D7  Sa2 163 3 ¢ 1896
PERIODS OF CALM(HOURS): a

UARIABLE DIRECTION 123
HOURS OF MISSING DATA: 946



























/







¥




i e e

HOURS AT EACH WIND SPEED AND DIRECTION
91818181-91123124

PERIOD OF RECOPD =

ATTACHMENT 3 (continued)

WIND SPEED(MPH)

s S s A el A, . i i < - A U O i W A M i . . . . M U S s O S L W S

SPEED:SP188M DIRECTION:DI188M

g8-12 i2-18 19-24

29
c9
78

STABILITY CLASS: E DT-/DZ
ELEVATION:
WIND

DIRECTION =3 &=7
N . 7
NNE 4 19
NE 8 ca
ENE 3 ev
& S 25
ESE 5 3e
SE 12 73
SSE () 19
S 3 29
S5 e ec
SW 3 24
WS 7 34
W 1 16
LML 3 18
N e 18
NNW 3 1
TOTAL 69 386

i o N s A i e . s i A A B . i o i Y U O G e . . O i W, M, e O L S 0 L S S

PERIODS OF CALM(HOURS):
UARIABLE DIRECTION 55

HOURS OF MISSING DATA: 489
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ATTACHMENT 3 (continued) 7of 8

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = 91818181-91123124

STABILITY CLASS: G DT-DZ

ELEVATION: SPEED:SP188M DIRECTION:DI108M LAPSE:DT188-

WIND SPEED(MPH)
WIND

DIRECTION 1-3 4-7 8-12 13-18 19-24 >4 TOTAL
N 3 8 6 S a a ce
NNE 4 18 13 3 3 a 38
NE c 6 19 13 a a 49
ENE 3 7 14 7 3 a 34
E 1 6 19 14 3 a 34
ESE 5 15 13 6 a 8 38
SE S 13 1 1 1 a N
SSE 6 15 14 12 e (& 49
S e 9 10 14 6 a 41
SSW c 13 17 14 3 a 49
S c 1e 17 16 4 a 51
LIS S 12 7 el g a 51
W 6 10 18 17 7 8 S8
LML S 4 ie 15 6 2 42
N 4 7 ec 9 a a 42
NN S 7 19 18 1 a sa
TOTAL S8 154 222 185 44 8 663
PERIODS OF CALM(HOURS): a

UARIABLE DIRECTION 16
HOURS OF MISSING DATA: 489
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ATTACHMENT 3 (continued)

HOURS AT EACH WIND SPEED AND DIRECTION
PERIOD OF RECORD = g1218181-91123124

STABILITY CLASS: ALL DT-DZ
ELEVATION: SPEED:SP188M DIRECTION:DI1@8M LAPSE:DT18A-
WIND SPEED(MPH)
WIND

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N ce 87 186 &3 S 8 283
NNE cn N 183 64 9 8 287
NE 19 125 368 474 SS9 1 1846
ENE 15 132 @298 246 el 8 7ie
E 16 99 196 185 12 1 589
ESE ca 23 147 112 6 8 379
SE 32 153 288 48 2 1 436
SSE 28 85 172 119 15 e 41
S 18 87 21 19, 32 =
SSu ca 9z 224 @285 33 18 592
S 18 114 226 185 ce 1 578
LIS c6 139 21 166 8 7 587
W 2e 116 OS5 191 58 12 646
LINL e3 110 183 195 49 18 S88
N el 89 152 142 15 1 420
NN 19 85 26 73 1 2 264
TOTAL 339 1693 3158 2659 363 59 B8a71
FERIODS OF CALM(HOURS): a

UARIABLE DIRECTION 464
HOURS OF MISSING DATA: 489

8 uof B






ATTACHMENT 4b. PLANT HATCH 10m METEOROLOGICAL TOWER WIND ROSE
JANUARY 1, 1991 THROUGH MARCH 31, 1991

AWIND SPEED LESS THAN2 .S TIPN
+WIND SPEED LESS THAN7.S IMPH
»WIND SPEEL LESS THAN1Z .S IMPH
SJWIND SPEED GREATER THAN 12.5 MPH 2.9 PERCENT CaLMS

SITE: PLANT HATCH a2 /12-92 18223
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ATTACHMENT 8. PLANT HATCH METEOROLOGICAL TOWER 1991 DATA R:COVERY
(PRIMARY AND BACKUP TOWERS)

Parameter Recovery
(Percent)

Wind Speed 10m 99.°
Wir® 3peed 60m 89.8
Winu Speed 100m 99.6
wind Speed 23m (Backup) 90.0
Wind Direction 10m 99.4
Wind Direction 60m 95.9
Wind Direction 100m 94.4
Wind Direction 23m (Backup) 90.0
Delta Temperature 60-10m 99.4
Delta Temperature 100-10m 99.3
Delta Temperature 45-10m (Backup) 89.9
Temperiture 10m 99.3
Dew Point Temperature 10m 99.5
Temperature 23m 89.9
Rainfall 99.4
Composite

Wind Speed and Direction 10m, Delta Temperature 60-10m 99.2
Wind Speed and Direct .n 60m, Delta Temperature 60-10m 89.7
Wind Speed and Direct:-n 100m, Delta Temperature 100-10m 94 .4
Wind Speed and Direction 23m, Delta Temperature 45-10m 89.6

7419A021392


















ATTACHMENT 11. PLANT HATCH 1991 METEOROLOGICAL SUMMARY

The overall meteorological data collection at Plant Hatch was very good
during 1991, Most of the data was collected using the site DROT
computer. The computer functioned well throughout the year with the
exception of a few problems in December. Data collection was available
from the computer about 97% of the time during 1991. Ouring t'= periods
when the computer was down, data were digitized from strip charts.

There were a few problems with instrumentation that lasted for extended
periods of time. The wind speed and direction at 60m were out-of-service
for much of M2=ch., Also, the wind direction at 100m was not functioning
properly during part of April and May. The most se~ious problem was with
the two delta temperatures on the primary tower (60-10m and 100-10m) that
intermittently gave incorre-t low readings. During these i1ime periods,
data were substituted from the backup tower and adjusted to ‘he delta
temperature height. The problem was fixed in early November.

The table below summarizes the data collection over the pist five years.
Since the computer was installed at the end of 1989, the data collection
has improved. The 1991 data recovery for pertinent parameters was the
highest ever achieved at better than 99%.

1987 1988 1989 19%0 199 S-Yr

Wind Speed 10m 96.3 98.5 96.7 98.6 99.3 97.9
Wwind Speed 60m 93.7 93.4 B83.9 98.6 89.8 91.9
Wind Speed 100m 94.3 98.0 92.8 95.2 99.6 96.0
Wind Direction 10m 96.5 9%.3 9.4 98,7 99.4 98.5
Wind Direction 60m 94.4 93,9 83.8 97.0 95.° 93.0
Wind Direction 100m 97.4 98.2 97.6 7B.4 §4.4 93.2
Delta Temperature 60-10m 97.3 98.9 93.2 98.2 99.4 97.4
Delta Temperature 100-10m 97.4 96.3 92.2 98.3 99.3 96.7
Temperature 10m 95.0 99.4 98B.2 96.4 99.3 97.1
Dew Point 10m 95.0 99.4 91.2 98.6 99.% 96.7
Precipitation 95.0 94.2 91.6 98.7 99.4 95.8

Composite

WS, WD 10m, DT 60-10
WS, WD 60m, DT 60-10
WS, WD 100m, DT 100-10

7419021492




The ambient and dew point temperature plots in Attachment 9 show that
temperatures were generally cooler than in recent jears, particularly,
during the summer months. The cooler temperatures were probably caused
by the increase in precipitation over the year, causing mora cloudy days
than normal. The affect on the dew point temperature is not as great
since dew point readings are higher during periods of rain or snow.

The wind roses in Attachments 4 through 7 show very good agreement
between levels on the tower and also with the backup tower. 1n all
cases, the peak wind direction was from the northeast. Secondary peaks
of much less magnitude were generally from the west or southwest. The
northeast peaks occurs in all seasons and at every level on the towers.
The secondary peaks tend to vary somewhat with more south to southwest
winds occurring in the summer season. These wind conditions are
consistent with data from previous years.

The joint frequency tables of wind speed and direction versus delta
temperature are shown in Attachments 1, 2 and 3. The table below
summarizes the last five years of operation of the 100m tower. The table
uses the wind speed and airection from the 10m level versus the delta
temperature between 60 and 10 meters. The 1991 data shows less stable
hours than in any of the last five years and a continuation of the trend
towards unstable conditions in comparison to the early years of operation
of the 100m tower. The biggest change was in the neutral "D" stability,
where the higher percentage can bde attributed *o the increase in rairn,
resulting in more neutral conditions.

Plant Hatch Stability Classification

Stability Percent Stability 5-Year
Group 1991 1990 1989 1988 1987 Average

A 14.3 16.3 11.8 12.2 15.7 14.0

B 5.1 4.7 4.0 4.0 5.0 4.6

C 4.6 3.9 3.3 81 4.0 3.8

1] 24.7 19.1 22.0 18.4 16.8 20.2

£ 3.0 29.3 3317 3.8 3.6 31.4

2 9.8 12.8 12.8 153 12.3 12.6

G 10.5 13.9 13.0 15.2 14.6 13.4

Total Hours 8697 £604 7886 8541 8162

The precipitation totals (daily, monthly and annual) are shown in
Attachment 10. The total for the year was 57.62 inches which was above
av? -age for the plant area. The amount of rain per month varied widely
with most of the rain faliing in the first eight months of the year. The
57 inches of rain represents the most rainfall since the 100m tower went
into operation eight years ago.
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