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1.0 INTRODUCTION

The Oregon anemometer loan program was established ifalthef 2002 in order to
assist landowners in the state evaluate the wind emagntial of their property. The
program is funded by a grant from the Energy TrustregOn and is administered by the
Energy Resources Research Laboratory at Oregon Shateersity. The program
involves several steps, beginning with a preliminary evelnaif the site. If estimates of
the site show promise then a monitoring system isliedtéor a fixed duration (typically
one year). The site is monitored regularly and the plateessed and checked at regular
intervals. Upon completion of the first year, thdleied wind data is summarized and a
report is prepared evaluating the wind data and the windimresof the location.

This report represents the final portion of the projead @& designed to give the
landowner the information necessary to make an inforomedce about the role wind
energy might play in their property. The report isasafed in to sections with section
2.0 devoted to a description of the site, its location thedtype of terrain found there.
Section 3.0 includes a summary of the wind data celieciuring the study period
including data quality checks and a characterization ofrtéasured winds. In section
4.0 the wind data is analyzed to determine the amount of gaeduction that might be
expected from the site and to examine characteristias might influence these
estimates. This is followed in section 5.0 in which wohata from a nearby site is
summarized and used to place the current study periodnmatological context. A

discussion and summary is then presented in section 6.0
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2.0 SITE DESCRIPTION

Site Name: Eola Hills

Latitude: 45-05-16 (WGS 84)
Longitude: 123-09-48

Elevation: 825 ft.

Tower Height: 30 feet (estimated)

Site # 0631

Types of Sensors: NRG Maximum #40 wind speed
NRG 200 series 2 wind vane
Instrumentation: Single level mounted on top of atirgxipole

County: Yamhill
Installation Date: October 31, 2006
Data Available to: February 22, 2008

Site Location: The Eola Hills are a series of hills located in teater of
the Willamette Valley, just northwest of Salem. eTérea to the west is rolling
hills that extend to the Coast Range Mountains. Tiseeeshallow gap in the
Coast Range that is thought to provide some enhancem#md winds during the
summer months. The area to the west , north anch-eadt are relatively
unobstructed. To the south there is a slightly hidgtikmwith a grove of tall fir
trees.

Project Description: This project was requested by the landowner who is
interested in adding a small wind turbine to help power ¢selence at the site
and a small shop. Because of land constraints and atetinof a low wind
resource for the site it was decided that sensors dmildlaced on top of an
unused wooden pole at the site. Installation was peddrby the landowner and
the orientation of the direction boom was not vedfby the ERRL. The height
of the sensor has also not been verified but is estimatee 30 ft.

Data Collection and Processing NRG equipment was used at this site including
#40 anemometers and a Wind Explorer data logger. Data plugsswapped out
on roughly a monthly basis by the landowner and seriddcRRL. Raw NRG
files were read and downloaded from the data cards andagetherate monthly
files of ten minute averages. These files were toewerted to hourly averages
and converted to an internal ERRL format to accommodata checking and to
perform analysis using existing programs. Data were plotiedl scanned
manually to detect problems and to flag periods of suspextey i

No problems with the site have been identified that medfieict the interpretation

of the collected wind data. The monthly means andvexgorates for the whole
period can be found in Table 1.
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Table 2.1: Monthly mean and data recovery rates for the entirgnonitoring

period.
Site 0638
Month Mean (mph) | Rec. (%)
NOV 6.8 100.0
DEC 5.0 100.0
JAN 5.5 100.0
FEB 5.9 100.0
MAR 5.3 100.0
APR 5.4 100.0
MAY 5.6 100.0
JUN 6.1 100.0
JuL 5.7 100.0
AUG 5.2 100.0
SEP 5.3 100.0
OCT 5.0 100.0
NOV 5.1 100.0
DEC 5.8 100.0
JAN 6.1 92.5
FEB 5.9 72.8
MEAN 5.6 97.9
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3.0 WIND CHARACTERISTICS

In the following sections, several characteristics ef winds at the Eola Hills site are
examined and discussed. The goals are to evaluate #inactdristics that can help
explain the physical processes at work at the site ahdyhtight the characteristics that
are important to assessing the wind energy potential.seTeealuations are done using
hourly averaged means that have been constructed using mmatt@ means recorded at
the site. This is done so that existing analysis progman be used and is not expected
to have any appreciable influence on the interpretatiodatd. These evaluations are
confined to a single annual period so that the restdta@t biased by the addition of data
from only a particular season or a portion of a ye@he period analyzed here is for
January 1, 2007 to December 31 2007.

Monthly Means and Data Recovery: Monthly means are constructed and used to
determine the overall strength of the winds during dff€iperiods of the year.
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Figure 3.1: Monthly Mean Wind Speed Values for the Eola Hillsite.
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Table 3.1: Monthly mean and data recovery rates for the annuaksdy period.

Site 0638
Month [Mean (mph) | Rec. (%)
JAN 5.5 100.0
FEB 5.9 100.0
MAR 5.3 100.0
APR 5.4 100.0
MAY 5.6 100.0
JUN 6.1 100.0
JUL 5.7 100.0
AUG 5.2 100.0
SEP 5.3 100.0
OCT 5.0 100.0
NOV 5.1 100.0
DEC 5.8 100.0
MEAN 5.5 100.0
Diurnal Means: The diurnal pattern of winds is an important charsstie for

many wind sites and helps illuminate the mechanisms negge for the winds. In

general, a diurnal pattern is associated with a siehath strong thermal influences play
a role. These are normally accentuated during the sunmonths when the daily
heating cycle is at its greatest. Diurnal variatioas @lso provide an indication of
dependable and predictable winds at a site.
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Figure 3.2: Diurnal mean wind speed values for the Eola Hslsite.
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Frequency Distribution: How the wind speed at a site is distributed over various
wind speed categories is an important indication ofalmel resource potential of a site.
An ideal site would have winds that blow at a high fatelong periods. This is not
normally the case, however, and wind records frontea iow a skewed distribution
with a higher frequency of winds at lower speeds.
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Figure 3.3: Wind speed frequency distribution for the Eola Hils site.

Wind Rose: How the wind varies with direction is also importémtunderstanding the

physical processes that contribute to the local windssite and eventually in designing
a wind facility. A wind rose is often used to displdys information and show the

frequency with which the wind occurs in different difrentcategories. A similar plot

can be used to show the strength of the wind from e&te direction categories. The
winds at this site had been expected to come from tisé duging the summer months.
The wind rose shows not sign of this. It is possibé the instrumentation was installed
without the proper orientation.
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Figure 3.4: a) Average wind speed (mph) and b) frequency (Pfor each of 16 wind
direction categories for the annual analysis period.
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In order understand better the winds at the site duringrdiit times of year; similar
plots have been constructed using data from the indivicheaiths for the winter and

summer. These can be seen in figures 3.5a-d and shoskfEngnces between the two
periods.
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Figure 3.5: Frequency (%) and average wind speed (mph) for elacof 16 wind
direction categories for a winter and summer month at thécola Hills site.

Energy Rose:In the same way a wind rose shows the strength and fregjoé the wind
for different direction categories, an energy rosestow the relative energy that can be
expected for these same direction categories.
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Figure 3.6: Frequency (%) of expected energy for each of 1@ind direction
categories for the annual analysis period.
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4.0 SITE POWER CHARACTERISTICS

In order to evaluate the wind power potential at this aithnumber of quantities were
computed using the collected wind data. As with the windachearistics, hourly wind

data was used to complete this work. The power denddylaton requires air density.
This is estimated assuming a standard atmosphere asiteledevation. The computed
guantities include the mean and standard deviation of theyhaldes, the recovery rate,
the maximum one hour average, the wind power densityhenttéquency that the wind
was observed within a wind speed range (12 mph to 60 mph)seTeantities are
shown in Table 4.1 and reveal a number of things aboupdbential for generating

energy at the site.

Table 4.1: Observed and computed power quantities at the EoHills site.

Month Mean Std. Recovery Max 1-Hr Tlime in Range Hower Den

(mph) (mph) Rate(%) (mph) (12-60 mph) W/m~2
Jan 5.5 4.0 100.0 19.5 5.8 25
Feb 5.9 3.2 100.0 14.3 3.6 21
Mar 5.3 2.9 100.0 14.9 2.3 16
Apr 5.4 3.0 100.0 16.6 2.6 17
May 5.6 3.5 100.0 18.1 4.0 22
Jun 6.1 2.4 100.0 18.1 6.7 24
Jul 5.7 3.2 100.0 13.9 2.3 20
Aug 5.3 3.1 100.0 16.5 3.3 17
Sep 5.3 3.1 100.0 16.5 4.2 18
Oct 5.0 3.3 100.0 18.0 3.1 18
Nov 5.1 3.5 100.0 18.8 3.6 19
Dec 5.8 3.9 100.0 16.1 5.1 25
ANN 5.5 3.4 100.0 19.5 3.8 20

To examine the overall amount of energy containedenitind, the power density is very
useful. It represents the amount of energy that woeld\ailable to a unit area each
hour. The monthly mean values are shown in Figure 4l heghlight the extremely low
wind resource at this site. The power densities are alt below 25 W/m**2. This is
largely a function of the lack of high winds. In thenaal period, there are no hourly
averaged winds above 20.0 mph. At these levels a winchaurtoould never operate at
it's optimal level of output
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Figure 4.1: Monthly power density for the Eola Hills site

In addition to evaluating these basic power charatiesiit is possible to estimate how
specific wind turbines might interact with the winds apaxticular site. Using the
collected wind data and the characteristics of a pdatiamind turbine it is possible to
estimate the amount of power it could produce. This e dy comparing the wind data
with a power curve for a specific wind turbine. A power euis/ simply the curve that
shows the relationship between the wind speed and the ambpower a turbine can
produce. An example is provided in Figure 4.2. There areagwertions of the curve
that are important. At low wind speeds, below the ciugpeed, no energy is produced.
Any turbine has a lower threshold below which it won't @per This is in part because
there is little energy available at these levelsthenmiddle is a ramp up zone where even
a small increase in wind speed results in a larger iserga power. At some point,
depending on the type of turbine, the amount of power tlggnerated reaches the rated
limit of the generator (rated capacity). The bladesthen pitched to spill energy and
protect the generator. At the upper end, energy producilbstep if the winds reach a
cut-out speed. This is the speed at which a turbine is skut thoprotect the structural
integrity of the turbine.

In Table 4.2, energy capacity factors are shown faethiifferent types of turbines. The
capacity factor is the ratio of the amount of engrgyduce to the amount of energy that
could be produced if a turbine ran at its rated capacity atiniee The rated capacity is
effectively a theoretical maximum and capacity factgeserally range from 0.0 to 0.40.
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It's difficult to compare these because of the déferturbine characteristics but they are
given to provide a range of values that might be ebgaefrom this site. In computing
these values, it is necessary to adjust the obsertadadiach is measured at 30 feet to
the hub height of the particular turbine. In this c#ss is done using a standard
assumption that the wind follows a typical power lawfifgo Unfortunately, the shear
coefficient is not know and must be estimated. A stahdalue of 0.143 is used here.
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Figure 4.2: Sample power curve for a theoretical turbine

The capacity factors in Table 4.3 support the conclusidérieoprevious sections and
illustrate the extremely low resource available at #its. The capacity factors range
from about 0.01 (1%) to about 0.06 (6%). This suggestsettaat during the best month
a turbine might produce only about 6% of it's theoretimalkkimum. For a good wind

site this would be around 30% to 40%.
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Table 4.2: Capacity factors computed for various wind turbine using the Eola Hills
site and a shear coefficient of 0.143.

Turbine Vestas 80 GE Wind 70.5 | BWC Excel Mitsubishi

Size (kW) 2000 1500 10 250

Hub Ht. (ft.) 262 210 79 100
Jan 0.158 0.051 0.024 0.031
Feb 0.046 0.046 0.018 0.023
Mar 0.032 0.028 0.012 0.015
Apr 0.033 0.029 0.013 0.016
May 0.050 0.045 0.020 0.026
Jun 0.054 0.048 0.022 0.028
Jul 0.042 0.037 0.016 0.021
Aug 0.034 0.030 0.013 0.017
Sep 0.039 0.034 0.016 0.020
Oct 0.039 0.035 0.016 0.020
Nov 0.041 0.036 0.016 0.021
Dec 0.060 0.053 0.024 0.031
ANN 0.042 0.038 0.017 0.022

Wind Resource Evaluation: Eola Hills
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5.0CLIMATOLOGICAL ANALYSIS

Measurements taken over a single one-year period can eragdod estimation of the
winds and wind energy potential of a site. Howeves ighia fairly limited period and is
only meaningful if we can place the period into a laxdenatological context. Eola Hills
is reasonably close to the long-term NWS site in Salem.

Salem McNary Field has been a NWS station since the 1920te site is located
approximately 15 miles SE and at a lower elevation but dhprdvide a reasonable
representation of the conditions over this annual spedipd.Monthly mean wind speed
values were obtained from the NCDC archives in the fofrfiLocal Climatological
Data” bulletins that are issued monthly.

The long-term monthly means and monthly means for thewrustudy period for each of
these sites are shown in Table 5.1. Also shown arentrghly departures. Overall,

wind conditions for the analysis period appeared to leibeormal by 8.8 %. For this

period nearly all of the months had winds below nornfdlis suggests that the winds
during the analysis period may be slightly underestmgatie long-term conditions at the
Eola Hills site. In fact this was observed at othigrssin the region. However, the wind
resource overall is low and would not be expected t@ase substantially during a more
typical year.
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Table 5.1: Monthly mean and departures for long-term N\¢SrsiSalem

Salem Mcnary Field

Latitude: 44.90N Elevation: 205'

Longitude 122.98W

Month Normal (mph) Mean (mph) Oeparture

1971-2000 2007 (%)

Jan 7.3 5.9 -19.2
Feb 7.2 7.7 6.9
Mar 7.3 6.8 -6.8
Apr 7.0 6.1 -12.9
May 6.6 5.9 -10.6
Jun 6.7 5.7 -14.9
Jul 6.7 6.0 -10.4
Aug 6.2 5.5 -11.3
Sep 5.7 5.4 -5.3
Oct 5.8 5.8 0.0
Nov 7.3 5.3 -27.4
Dec 7.2 8.2 13.9
ANN 6.8 6.2 -8.8
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6.0SUMMARY AND DISCUSSION

There are a number of factors that might have aneanfie on the interpretation of the
winds observed over this annual study period at the Edia $ite. First, measurements
were taken from only one location and it is possib# tither locations in the immediate
area might provide better exposure to the prevailing wiridse ridge is fairly long and
there is likely some variation along it. There lats of trees in the area that can greatly
influence the flow.

A second factor that is important to consider is tiagervations were collected at only
one height. Flow over and around hill tops can be gergplex and difficult to estimate.

These types of flows are influenced by many factors imafuthe density of the air and

the exact shape and orientation of the local terrdifbservations taken at a different
height above ground would most likely show some diffezsrtbat might be important to

a determination of economic feasibility. A better ustlnding of the wind shear

(variation of wind with height) would also improve thenfidence of the power estimates
presented here.

In summary,

1) Data quality was good and a sufficient quantity of dataoigined to enable
conditions to be characterized for a complete anmedy/ais period.

2) The strongest and most consistent winds come fromNtlhe NE and the
South. However, these winds are very light and wouldiyce little power.
There is likely some blocking of the flow to the southis also possible that
the instrumentation was mounted with an incorrect booentation. This
should be verified upon removal.

3) Comparisons with a nearby site where a longer historgbservations are
available suggest that the annual study period (January 200édeniber
2008) was below the long-term mean.

4) Gross capacity factors computed for the site using varsssmptions are

around low. For most months, the gross capacity facoesbelow 5 %
depending on the wind turbine type.
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Appendix A: Topographic map of the location of the Eoildsisite.
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Appendix B: No Photograph available.
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Appendix C: Site Visit Records and wind gust during period poioisit.

Changes Made

Gust
Date: Plug Battery Time (mph) Comment

10/31/2006 Site Installed

12/12/2006 | Y 48

02/16/2007 | Y 55

04/15/2007 | Y 33

05/30/2007 | Y 32

08/21/2007 | Y 33

11/10/2007 | Y 36

02/22/2008 | Y Y 48 | Site remains in place pending removal

Wind Resource Evaluation: Eola Hills
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Appendix D: Miscellaneous analysis Tables.

STATION — EOLA HILLS (Site 0638)
WIND SPEED FREQUENCY DISTRIBUTION WITH NORMALIZED AVAILABLE ENERGY
DATA PERIOD OF RECORD - 1/2007 - 12/2007
NORMALIZATION PERIOD - ONE YEAR

AVERAGE WIND SPEED FOR PERIOD: 5.5 MPH
NORMALIZED AVAILABLE ENERGY:  177.1 KWH/M*2/YEAR
TOTAL HOURS OBSERVED: 8760

NORMALI
SPD HOURS/ AVAIL. E
MPH PERIOD RELFREQ CUMHRS CUMRELFREQ KWH/M**2
0 343 3.93 8731 100.00 0.
1 698 7.99 8388 96.07 0
2 802 9.19 7690 88.08 0.
3 971 11.12 6888 78.89 1.
4 1013 11.60 5917 67.77 3
5 875 10.02 4904 56.17 5.
6 817 9.36 4029 46.15 9.
7 824 9.44 3212 36.79 15.
8 686 7.86 2388 27.35 18.
9 546 6.25 1702 19.49 21.
10 409 4.68 1156 13.24 21.
11 304 3.48 747 8.56 21.
12 186 2.13 443 5.07 17.
13 119 1.36 257 2.94 14.
14 56 0.64 138 1.58 8.
15 39 0.45 82 0.94 7.
16 23 0.26 43 0.49 5.
17 8 0.09 20 0.23 2.
18 10 0.11 12 0.14 3.
19 1 0.01 2 0.02 0.
20 1 o0.01 1 0.01 0.

ZED
NERGY
IYEAR

[eNe]
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STATION — EOLA HILLS (Site 0638)
MONTHLY WIND SPEEDS (MPH)

DATA PERIOD OF RECORD - 11/2006 - 2/2008

JAN FEB MAR APR MAY JU

2006 00 00 00 00 0.0 O
#0BS O 0 0 0 0
2007 55 59 53 54 56 6.

#0OBS 744 672 744 720 744 72

2008 6.1 59 00 00 00 O
#OBS 688 489 0 0 0

z

[cNoNaol oo

JUL AUG SEP OCT NOV DEC

00 00 00 00 6.8 50

0 0 0 0 720 744
57 52 53 50 51 58
744 744 720 744 720 744
00 00 00 00 0.0 0.0

0 0 0 0 0 0

# OBS

1464

8760

1177

AVG

5.89

5.49

6.03
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STATION — EOLA HILLS (Site 0638)
DIURNAL WIND SPEEDS (MPH)
DATA PERIOD OF RECORD - 1/2007 - 12/2007

MON 100 200 300 400 500 600 700 800 900

JAN 5.2 52 495150545152 56
FEB 5.6 56 53 5.2 54 5255 53 5.8
MAR 5.0 4.9 5.0 5.1 4.7 47 45 4.7 4.7
APR 5.2 44 44 42 3.7 3.6 3.7 44 4.8
MAY 4.2 42 4.3 3.6 3.6 3.6 4.0 43 44
JUN 45 4.7 4.0 3.9 3.7 42 43 44 43
JUL 4.2 42 39 4.0 3.6 3.1 34 40 4.2
AUG 4.9 45 4.0 3.6 3.4 3.0 3.1 3.3 4.0
SEP 4.8 43 42 44 40 3.7 3.8 45 4.8
OCT 4.5 45 4.7 50 49 46 46 45 45
NOV 55 5.6 54 5.0 48 53 54 49 48
DEC 5.5 5.7 52 52 515354 49 53

AVG
SPD 4.9 4.8 4.6 45 43 43 44 45 48

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2

5.1

5.4

5.6

5.9

6.3

6.5

6.7

6.8

6.9

6.7

000 2100 2200 2300 2400 AVG SPD

6.4

6.1

5.7

5.5

5.2

5.5
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STATION — EOLA HILLS (Site 0638)
WIND ROSE FOR ALL DATA - 8731 OBSERVATIONS
DATA PERIOD OF RECORD - 1/2007 - 12/2007

SPEED CATEGORIES(MP
0 10 13 16 19 22 25 28 31
TO TO TO TO TO TO TO TO TO
DIR 10 13 16 19 22 25 28 31 34

N 11.1 0.9 0.1 0.0 0.0 0.0 0.0 0.0 O.
0.0 0.0

NNE 11.8 1.3 0.2 0.1 0.0 0.0 0.
NE 10.6 3.3 0.7 0.2 0.0 0.0 0.0 0.0 O.
ENE 2.8 0.4 0.1 0.0 0.0 0.0 0.0 0.0 0.
E 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.

ESE 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.
SE 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.
SSE 6.6 0.7 0.0 0.0 0.0 0.0 0.0 0.0 O.
S 9.6 0.8 0.3 0.1 0.0 0.0 0.0 0.0 O.
SSW 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.
SW 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.
WSW 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.
w 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.
WNW 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.
NwW 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.
NNwW 94 1.1 0.2 0.0 0.0 0.0 0.0 0.0 0.
CALM

TOTAL

% 89.3 86 1.7 0.4 0.0 0.0 0.0 0.0 O.

NOTE: MEAN SPEED OF THE TOTAL IN A WIND ROSE MAY D
PERIOD DUE TO DATA SELECTION. SPEED FREQUEN
PRESENT. WIND ROSES, ON THE OTHER HAND, REQ

H)

34 37 40 43 46 49 52 MEAN

TO TO TO TO TO TO TO >= TOTAL SPEED

37 40 43 46 49 52 55 55 % (MPH)
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 122 6.1
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 135 6.3
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 148 8.1
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2 5.7
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25 2.9
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23 3.0
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 31 4.4
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.3 6.3
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.8 5.8
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.2 3.8
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 3.0
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33 2.6
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26 1.9
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 2.1
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15 2.5
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.7 6.6

3.9

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 5.5

IFFER FROM THE SPEED FREQUENCY DISTRIBUTION FOR A G IVEN
CY DISTRIBUTIONS REQUIRE ONLY A WIND SPEED OBSERVATION BE
UIRE BOTH SPEED AND DIRECTION BE PRESENT FOR EACH O BSERVATION.
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STATION — EOLA HILLS (Site 0638)

MONTHLY POWER DENSITIES AND NORMALIZED TOTAL ENERGYITH SPEED RANGE OF 10 TO 60 MPH

DATA PERIOD OF RECORD - 1/2007 - 12/2007
DATA RECOVERY - 99.7%

NORMALIZED
MONTH MEAN POWER TOTAL ENERGY NO.DATA PTS
(WIM*2)  (KWH/M*2) WITHIN RANGE

JAN 93.6 11232 120
FEB 83.5 7486 81
MAR 82.9 4227 51
APR 99.6 5146 50
MAY 115.4 9490 79
JUN 108.2 10624 95
JUL 78.0 6242 80
AUG 93.6 3931 42
SEP 97.5 6649 66
OCT 102.4 6757 66
NOV 98.7 7751 76
DEC 89.2 11065 124
PERIOD

TOTAL 10.1 88826 930

NO. DATA PTS. NO. DATA PTS. MEAN SPD(MPH)

BELOW 10

624
501
693
670
636
625
664
702
654
678
644
620

7801

ABOVE 60

[eNeoNoNoNoNoNoNoNoNoNo N

o

11.8
115
115
121
125
12.4
11.3
11.9
12.0
121
11.9
11.7

11.9

WITHIN RANGE

PERCENT TIME
WITHIN RANGE

16.1
12.1
6.9
6.9
11.0
13.2
10.8




