











Appendix | - HML Base Fatigue Testing (Rios 2007)
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Figure 1.1 Unreinforced High-Mast Luminiare Support Base Details (Rios 2007)
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Figure 1.2 Reinforced (Stool Base) High-Mast Luminaire Support Base Details (Rios 2007).
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Testing Apparatus for Cyclic Fatigue Testing (Rios 2007).
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Table 1.1. Fatigue Testing Results for Socketed Fillet Welded Connection Specimens (Rios 2007).
Specimen Base Plate No. of Cycles Stress Range
Designation No. of Bolts Thickness (in.) at Failure (ksi)
UTX-24-1.5-8-S 8 1.50 13,193 12.0
UTX-24-2.0-8-S 8 2.00 46,772 12.0
UTX-24-3.0-8-S 8 3.00 147,550 12.0
UTX-24-15-12-S 12 1.50 27,977 12.0
UTX-24-2.0-12-S 12 2.00 143,214 12.0
Table 1.2. Fatigue Testing Results for Full Penetration Weld Connection Specimens with and without

Backing Ring (Rios 2007).

Specimen Base Plate No. of Cycles Stress Range
Designation No. of Bolts Thickness (in.) at Failure (ksi)
UTX-24-2.0-8-WY 8 2.00 133,819 12.0
UTX-24-3.0-12-TX-A 12 3.00 236,154 12.0
UTX-24-3.0-12-TX-B 12 3.00 327,487 12.0

Table 1.3 Fatigue Testing Results for Stool Base Connection Specimens (Rios 2007).

Specimen Base Plate No. of Cycles Stress Range
Designation No. of Bolts Thickness (in.) at Failure (ksi)
UTX-24-2.0-8-SB-A 8 2.00 785,058 12.0
UTX-24-2.0-8-SB-B 8 2.00 483,314 12.0

Specimen Designations:

UTX-AA-B.B-C-DD-E

AA — Number of sides on faceted cross-section
B.B — Base Plate Thickness

C- Number of Bolts in Connection Arrangement

DD - Configuration: S = socketed fillet weld; WY = Wyoming standard; TX = Texas standard,

SB = stool base
E- Specimen designation
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Figure 5.1: Typical failure of fillet welded socket connection

() Fillet Welded Socket Connection (S — connection)

Figure 5.3: Typical failure of Wyoming full penetration weld connection

(b) Full-Penetration Welded Connection with Backing Ring (WY — connection)

Figure 5.4: Typical Failure of Texas full penetration weld connection

(c) Full-Penetration Welded Connection without Backing Ring (TX — connection)

Figure 1.4 Unreinforced Specimen Fatigue Failures Seen in Testing (Rios 2007).
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Figure 1.6
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Figure 1.5 Stool Base Specimen Fatigue Failures Seen in Testing (Rios 2007).
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Fatigue Lives for Unreinforced Socketed and Full-Penetration High-Mast Luminaire Support

Base Connections (Rios 2007).
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Rios (2007)
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Figure 1.7 Fatigue Life Comparison of Unreinforced and Reinforced High-Mast Luminiare Support

Base Connections (Rios 2007).
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Figure J.1. Probability Mass Function for Wind Speed Irrespective of Direction for Appleton, W1 for
Period December 2003 through January 2007.
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Figure J.2. Probability Mass Function for Wind Direction Irrespective of Speed for Appleton, W1 for
Period December 2003 through January 2007.
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Figure J.3. Probability Mass Function for Wind Direction Irrespective of Speed for Appleton, W1 for
Period December 2003 through January 2007.
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and Lognormal PDF Models for Appleton, Wisconsin (December 2003 to January 2007).
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Table J.1.  Combined Probabilities, P[Speed N Direction] , for Appleton, Wisconsin (December 2003 to
January 2007).

Wind Direction

N/A North Northeast East Southeast| South |Southwest| West Northwest] SUM
0] 0.15782 | 0.00003 | 0.00003 | 0.00004 | 0.00005 | 0.00006 | 0.00000 | 0.00000 | 0.00000 | 0.15803
5] 0.00086 | 0.04488 | 0.03461 | 0.04258 0.04388 | 0.06874 | 0.03894 | 0.04671 | 0.03084 | 0.35205
10] 0.00077 | 0.03519 | 0.03094 | 0.03091 0.03202 | 0.05317 | 0.04007 0.05727 | 0.03477 | 0.31512
15] 0.00000 | 0.01202 | 0.01420 | 0.00960 0.01238 | 0.02113 | 0.02383 | 0.02327 | 0.01750 | 0.13394
20] 0.00000 | 0.00349 | 0.00298 | 0.00176 0.00194 | 0.00329 | 0.00508 | 0.00656 | 0.00542 | 0.03051
25] 0.00000 | 0.00066 | 0.00066 | 0.00016 0.00031 | 0.00079 | 0.00113 | 0.00278 | 0.00191 | 0.00840
30] 0.00000 | 0.00011 | 0.00014 | 0.00000 0.00005 | 0.00006 | 0.00030 | 0.00049 | 0.00026 | 0.00142
35] 0.00000 | 0.00000 | 0.00000 | 0.00000 0.00000 | 0.00000 | 0.00011 0.00011 | 0.00000 | 0.00022
40] 0.00000 | 0.00003 | 0.00000 [ 0.00000 0.00000 | 0.00000 | 0.00003 | 0.00002 | 0.00000 | 0.00008
45| 0.00000 | 0.00000 | 0.00000 [ 0.00000 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
50] 0.00000 | 0.00000 | 0.00000 | 0.00000 0.00000 | 0.00000 | 0.00000 | 0.00019 | 0.00000 | 0.00019
55] 0.00000 | 0.00000 | 0.00000 | 0.00000 0.00005 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00005
60] 0.00000 | 0.00000 | 0.00000 | 0.00000 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
65] 0.00000 | 0.00000 | 0.00000 | 0.00000 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
70] 0.00000 | 0.00000 | 0.00000 | 0.00000 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
75| 0.00000 | 0.00000 | 0.00000 | 0.00000 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
80] 0.00000 | 0.00000 | 0.00000 | 0.00000 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
SUM| 0.15946 | 0.09641 | 0.08356 | 0.08505 0.09068 | 0.14725 | 0.10951 | 0.13740 0.09069 1.00000

2-Minute Averaged Wind Speed (mph)
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Figure K.1.  Probability Mass Function for Wind Speed Irrespective of Direction for Green Bay, WI for
Period December 2008 through January 2007.

Green Bay, WI

Figure K.2.  Probability Mass Function for Wind Direction Irrespective of Speed for Green Bay, WI for
Period December 1998 through January 2007.
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Table K.1. Combined Probabilities, P[Speed N Direction] , for Green Bay, Wisconsin (December 1998 to
January 2007).

Wind Direction
N/A North Northeast East Southeast| South [Southwest| West Northwest] SUM

0.15946 | 0.00000 0.00000 0.00000 0.00000 0.00000 | 0.00000 0.00000 0.00000 0.15946
0.00000 | 0.03997 0.02360 0.04296 0.04184 | 0.07990 | 0.05570 0.04912 0.03691 0.37001
10] 0.00000 | 0.03550 0.03252 0.03201 0.03203 0.04838 | 0.04017 0.05282 0.03294 | 0.30637

15] 0.00000 | 0.01591 0.01896 0.00861 0.01415 0.01627 0.01159 0.02605 0.01584 | 0.12737

20] 0.00000 | 0.00398 0.00654 0.00132 0.00230 0.00241 0.00147 0.00719 0.00383 0.02904

25| 0.00000 | 0.00090 0.00154 0.00015 0.00033 0.00025 | 0.00042 0.00182 0.00096 0.00638

30] 0.00000 [ 0.00015 0.00039 0.00000 0.00001 0.00004 | 0.00014 0.00035 0.00018 0.00127

35| 0.00000 | 0.00001 0.00002 0.00000 0.00000 0.00000 | 0.00002 0.00003 0.00000 0.00007
40] 0.00000 | 0.00000 0.00000 0.00000 0.00000 0.00000 | 0.00000 0.00001 0.00002 0.00003
45] 0.00000 | 0.00000 0.00000 0.00000 0.00000 0.00000 | 0.00000 0.00001 0.00000 0.00001

50| 0.00000 | 0.00000 0.00000 0.00000 0.00000 0.00000 | 0.00000 0.00000 0.00000 0.00000

55| 0.00000 [ 0.00000 0.00000 0.00000 0.00000 0.00000 | 0.00000 0.00000 0.00000 0.00000

60] 0.00000 [ 0.00000 0.00000 0.00000 0.00000 0.00000 [ 0.00000 0.00000 0.00000 0.00000

65| 0.00000 | 0.00000 0.00000 0.00000 0.00000 0.00000 | 0.00000 0.00000 0.00000 0.00000

70] 0.00000 | 0.00000 0.00000 0.00000 0.00000 0.00000 | 0.00000 0.00000 0.00000 0.00000

75| 0.00000 | 0.00000 0.00000 0.00000 0.00000 0.00000 | 0.00000 0.00000 0.00000 0.00000

80| 0.00000 | 0.00000 0.00000 0.00000 0.00000 0.00000 | 0.00000 0.00000 0.00000 0.00000
SUM| 0.15946 | 0.09641 0.08356 0.08505 0.09068 0.14725 | 0.10951 0.13740 0.09069 1.00000

(=)

4]

2-Minute Averaged Wind Speed (mph)
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Figure L.1. Probability Mass Function for Wind Speed Irrespective of Direction for La Crosse, WI for
Period Jan. 1998 through Dec. 2007.
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Figure L.2. Probability Mass Functions for Wind Direction Irrespective of Speed for La Crosse, WI for
Period Jan. 1998 through Dec. 2007.
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Figure L.3. Probability Mass Functions for Wind Direction Irrespective of Speed for La Crosse, WI for
Period Jan. 1998 through Dec. 2007.
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Table L.1. Combined Probabilities, P/Speed N Direction], for La Crosse, WI for Period Jan. 1998
through Dec. 2007.

Wind Direction
N/A North Northeast East Southeast South Southwest West Northwest SUM
0] 0.09338 0.00015 0.00007 0.00020 0.00016 0.00008 0.00004 0.00013 0.00017 0.09439
5] 0.00000 0.07503 0.01802 0.04914 0.10130 0.08783 0.02420 0.02485 0.04340 0.42376
10] 0.00000 0.05320 0.01071 0.02536 0.03201 0.10394 0.02009 0.03021 0.05753 0.33306
15] 0.00000 0.01709 0.00179 0.00518 0.00618 0.03555 0.00793 0.01341 0.03547 0.12258
20] 0.00000 0.00279 0.00024 0.00063 0.00047 0.00379 0.00139 0.00366 0.00836 0.02132
25] 0.00000 0.00051 0.00001 0.00009 0.00008 0.00034 0.00030 0.00108 0.00186 0.00428
30] 0.00000 0.00001 0.00001 0.00002 0.00000 0.00004 0.00006 0.00011 0.00024 0.00050
35] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00003 0.00002 0.00001 0.00006
40] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00002 0.00001 0.00003
45| 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00000 0.00001
50] 0.00000 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001
55] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
60] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
65] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
70] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
75] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
80] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
SUM] 0.09338 0.14879 0.03085 0.08061 0.14020 0.23158 0.05403 0.07351 0.14705 1.00000

2-Minute Averaged Wind Speed (mph)
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Figure M.1.  Probability Mass Function for Wind Speed Irrespective of Direction for Eau Claire, W1 for
Period January 1998 through December 2007.
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Figure M.2.  Probability Mass Functions for Wind Direction Irrespective of Speed for Eau Claire, WI for
Period January 1998 through December 2007.
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Figure M.3.  Probability Mass Functions for Wind Direction Irrespective of Speed for Eau Claire, WI for
Period Jan. 1998 through Dec. 2007.
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Table M.1. Combined Probabilities, P[Speed N Direction] , for Eau Claire, WI for Period January 1998
through December 2007.

Wind Direction

N/A North Northeast East Southeast South Southwest West Northwest SUM
0] 0.15946 0.00000 0.00000 0.00000 0.00001 0.00000 0.00000 0.00000 0.00000 0.15947
5] 0.00000 0.05529 0.04813 0.03617 0.04062 0.06288 0.06306 0.05464 0.03471 0.39551
10] 0.00000 0.03392 0.02736 0.03451 0.03718 0.06136 0.03564 0.05407 0.03985 0.32389
15] 0.00000 0.00662 0.00665 0.01146 0.01125 0.02000 0.00914 0.02201 0.01358 0.10071
20] 0.00000 0.00052 0.00118 0.00249 0.00153 0.00271 0.00139 0.00546 0.00214 0.01742
25| 0.00000 0.00007 0.00021 0.00038 0.00009 0.00023 0.00024 0.00105 0.00035 0.00261
30] 0.00000 0.00000 0.00003 0.00003 0.00000 0.00006 0.00003 0.00015 0.00004 0.00034
35] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
40] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00002 0.00001 0.00004
45] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
50] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
55| 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00000 0.00000 0.00000 0.00001
60] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
65| 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
70] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
75] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
80] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
SUM] 0.15946 0.09641 0.08356 0.08505 0.09068 0.14725 0.10951 0.13740 0.09069 1.00000

2-Minute Averaged Wind Speed (mph)
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Figure N.1. Probability Mass Function for Wind Speed Irrespective of Direction for Madison,
Wisconsin for Period January 1998 through December 2007.
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Figure N.2.  Probability Mass Function for Wind Direction Irrespective of Speed for Madison,
Wisconsin for Period January 1998 through December 2007.
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Figure N.3.  Probability Mass Function for Wind Direction Irrespective of Speed for Madison,
Wisconsin for Period January 1998 through December 2007.
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Table N.1.  Combined Probabilities, P[Speed n Direction], for Madison, Wisconsin for Period
January 1998 through December 2007.

Wind Direction
0 North |Northeast| East |Southeast] South [Southwest{ West |Northwes§ SUM
0 mph| 0.15402 | 0.00000 | 0.00000 | 0.00000 [ 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.15402
5 mph] 0.00000 | 0.05465 | 0.03054 | 0.03430 | 0.02971 | 0.07540 | 0.05361 | 0.05516 | 0.05993 | 0.39329
10 mph| 0.00000 | 0.04033 | 0.03340 | 0.02972 | 0.02555 | 0.07921 | 0.03859 | 0.03741 | 0.04477 | 0.32898
15 mph| 0.00000 | 0.01508 | 0.01538 | 0.01238 | 0.00848 | 0.02588 | 0.00485 | 0.00768 | 0.01271 | 0.10244
20 mph] 0.00000 | 0.00347 | 0.00341 | 0.00319 | 0.00146 | 0.00377 | 0.00060 | 0.00075 | 0.00142 | 0.01806
25 mph] 0.00000 | 0.00052 | 0.00046 [ 0.00087 | 0.00025 | 0.00050 | 0.00009 [ 0.00008 | 0.00012 | 0.00289
30 mph] 0.00000 | 0.00004 | 0.00004 | 0.00008 | 0.00001 | 0.00004 | 0.00000 | 0.00002 | 0.00004 | 0.00027
35 mph] 0.00000 | 0.00001 | 0.00001 | 0.00000 | 0.00000 | 0.00000 | 0.00000 [ 0.00000 | 0.00002 | 0.00004
40 mph] 0.00000 | 0.00000 [ 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00001 | 0.00001
45 mph] 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 [ 0.00000 [ 0.00000 { 0.00000
50 mph] 0.00000 | 0.00000 | 0.00000 [ 0.00000 | 0.00000 | 0.00000 | 0.00000 [ 0.00000 [ 0.00000 | 0.00000
55 mph| 0.00000 | 0.00000 | 0.00000 [ 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
60 mph] 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
65 mph] 0.00000 | 0.00000 | 0.00000 [ 0.00000 | 0.00000 | 0.00000 | 0.00000 [ 0.00000 [ 0.00000 | 0.00000
70 mph] 0.00000 | 0.00000 | 0.00000 [ 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
75 mph| 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
80 mph| 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
SUM | 0.15402 | 0.11409 | 0.08324 | 0.08055 | 0.06546 | 0.18480 | 0.09773 | 0.10109 | 0.11903 | 1.00000

2-Minute Averaged Wind Speed (mph)
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Figure O.1. Probability Mass Function for Wind Speed Irrespective of Direction for Milwaukee,
Wisconsin for Period January 1998 through December 2007.
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Figure O.2. Probability Mass Functions for Wind Direction Irrespective of Speed for Milwaukee,
Wisconsin for Period January 1998 through December 2007.
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Figure O.3. Probability Mass Functions for Wind Direction Irrespective of Speed for Milwaukee,
Wisconsin for Period January 1998 through December 2007.
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Table O.1.  Combined Probabilities, P[Speed N Direction], for Milwaukee, Wisconsin for Period
January 1998 through December 2007.

Wind Direction
0 North |Northeast] East |Southeast| South [Southwest|{ West [Northwest] SUM
0 mph] 0.07077 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 [ 0.00000 | 0.00000 | 0.07077
5 mph] 0.00000 | 0.02984 | 0.03008 | 0.02825 | 0.02971 | 0.05679 | 0.04610 [ 0.05640 | 0.04995 | 0.32711
10 mph] 0.00000 | 0.04698 | 0.04363 | 0.02738 | 0.03821 | 0.04256 | 0.05817 | 0.05981 | 0.04996 | 0.36670
15 mph| 0.00000 | 0.02758 | 0.02299 | 0.01424 | 0.01791 | 0.01421 | 0.03177 | 0.02816 | 0.02600 | 0.18285
20 mph] 0.00000 | 0.00650 | 0.00538 | 0.00378 | 0.00328 | 0.00232 | 0.00844 | 0.00659 | 0.00549 | 0.04179
25 mph] 0.00000 | 0.00180 | 0.00103 | 0.00093 | 0.00078 | 0.00032 | 0.00168 | 0.00150 | 0.00085 | 0.00890
30 mph] 0.00000 | 0.00013 | 0.00007 | 0.00034 | 0.00015 | 0.00006 | 0.00052 | 0.00021 | 0.00015 | 0.00162
35 mph] 0.00000 | 0.00001 | 0.00000 | 0.00009 | 0.00000 | 0.00000 | 0.00012 | 0.00002 | 0.00001 | 0.00024
40 mph| 0.00000 | 0.00000 [ 0.00000 | 0.00001 [ 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00001 | 0.00002
45 mph| 0.00000 | 0.00000 [ 0.00000 | 0.00000 [ 0.00000 | 0.00000 | 0.00000 | 0.00001 | 0.00000 | 0.00001
50 mph| 0.00000 [ 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 [ 0.00000 | 0.00000 | 0.00000
55 mph| 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 [ 0.00000 | 0.00000 | 0.00000
60 mph| 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
65 mph] 0.00000 | 0.00000 | 0.00000 | 0.00000 [ 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
70 mph] 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
75 mph] 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
80 mph| 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000
SUM | 0.07077 | 0.11284 | 0.10317 | 0.07501 | 0.09003 | 0.11627 | 0.14680 | 0.15270 | 0.13241 | 1.00000

2-Minute Averaged Wind Speed (mph)
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Figure P.1. Probability Mass Function for Wind Speed Irrespective of Direction for Oshkosh, Wisconsin
for Period January 1998 through December 2007.
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Figure P.2. Probability Mass Functions for Wind Direction Irrespective of Speed for Oshkosh, Wisconsin
for January 1998 through December 2007.
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Figure P.3. Probability Mass Functions for Wind Direction Irrespective of Speed for Oshkosh, Wisconsin
for January 1998 through December 2007.
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Table P.1. Combined Probabilities, P[Speed N Direction] , for Oshkosh, Wisconsin for Period January
1998 through December 2007.

Wind Direction
0 North | Northeast| East |Southeast| South |Southwest| West | Northwest] SUM
0 0.08793 | 0.00000 [ 0.00000 [0.00000] 0.00000 [0.00000] 0.00000 [0.00000] 0.00000 [0.08793
5 0 0.03490 | 0.02978 |0.04416] 0.03111 [0.07487| 0.06452 |0.08273| 0.03974 | 0.40182
= 10 0 0.03704 | 0.04361 |0.03749] 0.02148 [0.05412| 0.05093 |[0.04993| 0.04184 | 0.33644
£ 15 0 0.01661 | 0.02260 |0.01175| 0.00807 [0.02180| 0.01967 |0.01614| 0.02239 | 0.13903
g 20 0 0.00383 | 0.00568 |0.00179] 0.00112 |0.00445| 0.00322 |0.00333| 0.00517 | 0.02857
g8 25 0 0.00092 | 0.00117 [0.00017] 0.00007 [0.00082] 0.00042 [0.00073| 0.00106 | 0.00537
2 30 0 0.00014 | 0.00010 0 0.00002 [0.00018]| 0.00011 [0.00006] 0.00014 [ 0.00074
= 35 0 0.00002 0 0 0 0.00002] 0.00003 0 0.00001 | 0.00007
% 40 0 0 0 0 0 0 0 0 0.00001 | 0.00001
o 45 0 0 0 0 0 0 0.00001 0 0.00001 | 0.00002
s 50 0 0 0 0 0 0 0 0 0 0
z 55 0 0 0 0 0 0 0 0 0 0
2 60 0 0 0 0 0 0 0 0 0 0
E 65 0 0 0 0 0 0 0 0 0 0
E 70 0 0 0 0 0 0 0 0 0 0
75 0 0 0 0 0 0 0 0 0 0
80 0 0 0 0 0 0 0 0 0 0
SUM | 0.08793 | 0.09345 | 0.10294 [0.09535] 0.06187 |0.15626] 0.13890 |0.15292| 0.11037 1
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Figure Q.1.  Probability Mass Function for Wind Speed Irrespective of Direction for Wisconsin Rapids,
Wisconsin for Period January 1998 through December 2007.
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Figure Q.2.  Probability Mass Functions for Wind Direction Irrespective of Speed for Wisconsin Rapids,
Wisconsin for January 1998 through December 2007.
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Figure Q.3.  Probability Mass Functions for Wind Direction Irrespective of Speed for Wisconsin Rapids,
Wisconsin for January 1998 through December 2007.



Appendix Q — Wisconsin Rapids

Percentage of Total Occurrences (%)

Percentage of Total Occurrences (%)

Percentage of Total Occurrences (%)

Percentage of Total Occurrences (%)

i

Figure Q.4.

60

40

20

60

40

20

60

40

20

60

40 -

20 -

North
Wisconsin Rapids, WI
Mean Wind Speed: 8.06 mph

Standard Deviation: 3.71 mph

u North
= | ognormal PMF

|
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
2 Minute Averaged Wind Speed (mph)

East
Wisconsin Rapids, WI
Mean Wind Speed: 8.19 mph

Standard Deviation: 3.78 mph

™ East
= Lognormal PMF

-

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
2 Minute Averaged Wind Speed (mph)

South

Wisconsin Rapids, WI
Mean Wind Speed: 7.45 mph

Standard Deviation: 3.40 mph

= South
® |_ognormal PMF

—

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
2 Minute Averaged Wind Speed (mph)

West

Wisconsin Rapids, Wi
Mean Wind Speed: 8.63 mph
Standard Deviation: 3.96 mph

= West
= | ognormal PMF

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
2 Minute Averaged Wind Speed (mph)

Percentage of Total Occurrences (%)

—

Percentage of Total Occurrences (%)

Percentage of Total Occurrences (%)

—

Percentage of Total Occurrences (%)

-

=2}
o

40

20

B D @
o o o
I L L L

n
o

o

60

40

20

60

40

20

Q-3

Northeast
Wisconsin Rapids, W1
Mean Wind Speed: 7.68 mph

Standard Deviation: 3.38 mph
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Southeast

Wisconsin Rapids, WI
Mean Wind Speed: 6.44 mph
Standard Deviation: 2.76 mph
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Southwest

Wisconsin Rapids, WI

Mean Wind Speed: 7.91 mph

Standard Deviation: 3.55 mph
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Northwest

Wisconsin Rapids, W1
Mean Wind Speed: 9.30 mph

Standard Deviation: 4.27 mph

= Northwest
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Probability Mass Functions for Wind Speeds for Specific Directions for Wisconsin Rapids,

Wisconsin for January 1998 through December 2007.



Q-4 Appendix Q — Wisconsin Rapids

Table Q.1. Combined Probabilities, P[Speed N Direction] , for Wisconsin Rapids, Wisconsin for Period
January 1998 through December 2007.

Wind Direction
0 North Northeast East Southeast South Southwest West Northwest ]| SUM
0 0.15326 0 0 0 0 0 0 0 0 0.15326
5 0 0.04733 0.03612 0.06197 0.05200 0.08064 0.04782 0.06501 0.04186 | 0.43274
. 10 0 0.03426 0.02397 0.04596 0.01948 0.04877 0.03549 0.05512 0.04163 | 0.30469
= 15 0 0.01010 0.00588 0.01505 0.00261 0.01051 0.00855 0.01958 0.02039 | 0.09266
S 20 0 0.00158 0.00050 0.00217 0.00015 0.00126 0.00089 0.00363 0.00382 | 0.01400
§ 25 0 0.00022 0.00007 0.00034 0 0.00017 0.00028 0.00060 0.00062 | 0.00230
& 30 0 0.00003 0.00001 0.00001 0 0.00008 0.00010 0.00006 0.00003 | 0.00031
i 35 0 0 0 0 0 0.00001 0.00001 0 0.00001 | 0.00003
'g 40 0 0 0 0 0 0 0 0 0 0
< 45 0 0 0 0 0 0 0 0 0 0
3} 50 0 0 0 0 0 0 0 0 0 0
%, 55 0 0 0 0 0 0 0 0 0 0
3 60 0 0 0 0 0 0 0 0 0 0
s 65 0 0 0 0 0 0 0 0 0 0
QY 70 0 0 0 0 0 0 0 0 0 0
75 0 0 0 0 0 0 0 0 0 0
80 0 0 0 0 0 0 0 0 0 0
SUM 0.153257 | 0.0935225 | 0.0665473 | 0.1255025 | 0.0742379 | 0.1414477 | 0.0931286 | 0.1440082 | 0.1083486 1






