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Saint Mary’s, Alaska  
Wind Resource Report (for Pitka’s Point 

and Saint Mary’s met towers) 
Report written by:  Douglas Vaught, P.E., V3 Energy, LLC 
Date of Report: February 9, 2009 

 
        Doug Vaught photo 

Summary Information 
Saint Mary’s, Alaska is the largest village on the lower Yukon River and a high priority wind power 
project site for AVEC.  In addition to the existing electrical intertie between Saint Mary’s and Pitka’s 
Point, current plans calls for continuation of the Pitka’s Point intertie to Mountain Village and construc-
tion of an intertie from Saint Mary’s to Pilot Station. 
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Wind resource data collected for more than one year, and still in progress, indicate an outstanding Class 
6 wind resource at the Pitka’s Point met tower location (referred to as such because it is closest to the 
village of Pitka’s Point).  Wind collected for a shorter period of time at the Saint Mary’s met tower site, 
at present just under six months worth, predict a lower wind resource, in the Class 3 range. 

Although the wind resource in Saint Mary’s clearly is noteworthy for wind power development, winter-
time icing will be a problem to overcome.  Although the met tower data cannot distinguish between ic-
ing events that are due to freezing rain and those due to rime icing, there is some evidence indicating 
that some of the icing is due to rime.  Rime icing is more problematic for wind turbine operations given 
its tenacity and longevity in certain climatic conditions.  For this reasons, wind power in Saint Mary’s 
should be developed with due consideration to anti-icing and de-icing measures.  These measures may 
include redundant control sensors, heated rotor blades, and leading edge blade heaters.  At a minimum, 
one should factor icing loss into turbine availability calculations during project economic analyses. 

Test Site Location 

 

Meteorological Tower Data Synopses 
 Pitka’s Point Met Tower Saint Mary’s Met Tower 
Data start date October 26, 2007 August 15, 2008 
Data end date  February 5, 2009 February 6, 2009 
Wind power class  Class 6 – Outstanding  Class 3 – Fair (to date) 
Wind speed annual average (38 meters) 7.81 m/s  6.47 m/s (to date) 
Maximum two second wind gust  36.3 m/s (Jan. 2008) 29.8 m/s (Jan. 2009) 
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Maximum ten minute avg wind speed  29.5 m/s 24.0 m/s 
Wind power density (50 meters) 657 W/m2 (projected) 341 W/m2 (proj., to date) 
Wind power density (29 meters) 493 W/m2 (measured) 279 W/m2 (meas., to date) 
IEC 61400-1 3rd edition classification Class III C- Class III C- 
Weibull distribution parameters k = 1.95, c = 8.70 m/s k = 2.06, c = 7.30 m/s 
Surface roughness 0.0781 m (few trees) 0.108 m (few trees) 
Power law exponent 0.175 (moderate wind shear) 0.183 (moderate wind shear) 
Frequency of calms (4 m/s threshold) 20% 24% (to date) 
Mean turbulence intensity (30 meters) 0.104 (excellent) 0.099 (excellent) 

Met Tower Sensor Information, Pitka’s Point 
Channel Sensor type Height Multiplier Offset Orientation 

1 NRG #40 anemometer 38 m 0.765 0.35 NNE 

2 
NRG IceFree III anemo-
meter 28 m 0.572 1.0 WNW 

3 NRG #40 anemometer 29 m 0.765 0.35 NNE 
4 NRG #40 anemometer 21 m 0.765 0.35 NNE 
7 NRG #200P wind vane  38 m 0.351 260 080° T 
8 NRG IceFree III wind vane  29 m 0.351 350 350° T 
9 iPack Voltmeter  0.021 0  

10 NRG #110S Temp C 2 m 0.136 -86.383 N/A 
12 RH-5 relative humidity 2 m 0.097 0  

Met Tower Sensor Information, Saint Mary’s 
Channel Sensor type Height Multiplier Offset Orientation 

1 NRG #40 anemometer 38 m 0.765 0.35 N 
2 NRG #40 anemometer 28.5 m 0.765 0.35 N 
3 NRG #40 anemometer 18 m 0.765 0.35 N 
7 NRG #200P wind vane  38 m 0.351 265 085° T 
8 NRG #200P wind vane  29 m 0.351 285 105° T 
9 iPack Voltmeter  0.021 0  

11 NRG #110S Temp C 2 m 0.136 -86.383 N/A 
12 RH-5 relative humidity 2 m 0.098 0  

General Site Information 
 Pitka’s Point Met Tower Saint Mary’s Met Tower 
Site number 0066 0026 
Site Description Near a construction borrow pit near 

the bluff overlooking Pitka’s Point 
and the Yukon River 

On a plateau near the Airport Road 
about 1.5 km northeast of the Pitka’s 
Point met tower 

Latitude/longitude N 62° 02.252’ W 163° 14.82’, WGS 84 N 62° 02.951’W 163° 13.54’, WGS 84 
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Site elevation 177 meters 139 meters 
Datalogger type NRG Symphonie, Iridium iPack NRG Symphonie, Iridium iPack 
Tower type NRG 40-meter SHD tall tower, 202 

mm (8 inches) diameter 
NRG 40-meter SHD tall tower, 202 
mm (8 inches) diameter 

Data Quality Control/Icing Loss 
Data was filtered to remove presumed icing events that yield false zero wind speed data and non-variant 
wind direction data.  Data that met the following criteria were filtered:  wind speed < 1 m/s (or non-
variant direction), standard deviation = 0, temperature < 3 °C and high relative humidity if that data is 
available.     

It was thought that at Pitka’s Point, installation of a heated anemometer and wind vane would result in 
better data recovery than from the standard non-heated sensors, but this has not proven to be true.  As 
one can see below in the Data Recovery Table, Pitka’s Point, data recovery for the heated (IceFree) 
anemometer is no better than the other anemometers, although data recovery from the heated wind 
vane is somewhat better than from the standard vane.   

In comparing the two met towers to each other, one can see in the Data Recovery/Icing Loss Compari-
son Table, which is focused only on complete common data months of the two met towers (September 
2008 to January 2009), that data recovery is six to ten percent better for the Saint Mary’s met tower. 
This indicates slightly lesser icing conditions than at the Pitka’s Point met tower. 

Icing is an issue of concern for wind power development in Saint Mary’s given the potential for a de-
crease in turbine availability due to icing of the control sensor or rotor blades or both.  As one can see in 
the tables below, data recovery is reduced by icing during the winter months, including data from the 
heated sensors.   

Note at both met towers that icing data is removed from the data set and hence not counted in sum-
mary data calculations such as average wind speed, wind power density, etc. 

Data Recovery Table, Pitka’s Point  

  
anemometers vanes 

  
38 m 

28 m 
IceFree 29 m 21 m 38 m 

29 m 
IceFree 

Year Month Recovery Recovery Recovery Recovery Recovery Recovery 
    Rate (%) Rate (%) Rate (%) Rate (%) Rate (%) Rate (%) 

2007 Oct 87.9 77.9 87.9 87.9 80.4 27.0 
2007 Nov 52.2 100.0 55.2 54.7 43.6 100.0 
2007 Dec 73.3 76.5 83.4 83.4 74.4 75.9 
2008 Jan 24.4 24.4 31.9 37.9 54.1 69.6 
2008 Feb 75.6 76.6 78.7 76.2 65.1 86.4 
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2008 Mar 89.5 80.7 90.5 94.1 77.3 88.5 
2008 Apr 37.8 78.4 55.3 41.1 65.9 75.8 
2008 May 97.7 100.0 96.4 96.3 96.1 97.9 
2008 Jun 100.0 100.0 100.0 100.0 100.0 100.0 
2008 Jul 100.0 100.0 100.0 100.0 100.0 100.0 
2008 Aug 100.0 100.0 100.0 100.0 100.0 100.0 
2008 Sep 100.0 100.0 100.0 100.0 96.6 100.0 
2008 Oct 96.3 92.3 98.8 96.9 92.4 98.8 
2008 Nov 62.3 27.6 59.9 56.7 54.3 81.5 
2008 Dec 62.2 33.8 64.6 61.0 44.4 70.9 
2009 Jan 52.6 39.6 53.7 56.2 42.3 51.5 
2009 Feb 100.0 4.0 100.0 100.0 100.0 100.0 

All data 
 

75.7 75.5 78.5 77.6 74.2 82.7 

Data Recovery Table, Saint Mary’s 

  
anemometers vanes 

  
38 m 29 m 18 m 38 m 29 m 

Year Month Recovery Recovery Recovery Recovery Recovery 
    Rate (%) Rate (%) Rate (%) Rate (%) Rate (%) 

2008 Aug 100.0 100.0 100.0 100.0 100.0 
2008 Sep 100.0 100.0 100.0 96.4 96.3 
2008 Oct 100.0 100.0 94.6 95.9 96.1 
2008 Nov 61.6 65.0 65.1 55.2 58.9 
2008 Dec 86.7 83.7 82.7 70.6 73.6 
2009 Jan 52.1 53.3 51.7 47.3 47.3 
2009 Feb 61.5 100.0 67.3 100.0 100.0 

All Data 
 

81.4 82.8 80.4 76.4 77.5 

Data Recovery/Icing Data Loss Comparison Table 

  
anemometers vanes 

  
Pitka's Pt 

St 
Mary's Pitka's Pt 

St 
Mary's Pitka's Pt 

St 
Mary's Pitka's Pt 

St 
Mary's 

  
38 m 38 m 29 m 29 m 21 m 18 m 38 m 38 m 

Year Month Recovery Recovery Recovery Recovery Recovery Recovery Recovery Recovery 

    Rate (%) Rate (%) Rate (%) Rate (%) Rate (%) Rate (%) Rate (%) Rate (%) 

2008 Sep 100.0 100.0 100.0 100.0 100.0 100.0 96.6 96.4 

2008 Oct 96.3 100.0 98.8 100.0 96.9 94.6 92.4 95.9 

2008 Nov 62.3 61.6 59.9 65.0 56.7 65.1 54.3 55.2 

2008 Dec 62.2 86.7 64.6 83.7 61.0 82.7 44.4 70.6 

2009 Jan 52.6 52.1 53.7 53.3 56.2 51.7 42.3 47.3 

data average 74.7 80.1 75.4 80.4 74.2 78.8 66.0 73.1 
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Documentation of Icing Events 
An icing event leading to data recovery loss from the sensors is indicated in the January 15, 2009 photo-
graphs below, which clearly indicate the presence of icing conditions.  This icing event is also shown in 
the data graphs of January 15 below.  Note that temperature is below freezing, relative humidity is high, 
wind speed SD = 0, and the wind speeds are stopped at their offset values. 

Pitka’s Point Icing Event Photographs, 1/15/09 

     
Brian Fouts photos 

Pitka’s Point Icing Event Data, 1/14-16/09 
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Saint Mary’s Icing Event Photographs, 1/15/09 

    
Brian Fouts photos 

Saint Mary’s Icing Event Data, 1/14-16/09 

 

 
Note: Saint Mary’s temperature sensor malfunctioned, repaired midday Jan. 15 

 
Note, however, that the January 15, 2009 icing event was relatively minor in that the ice layer accumu-
lated on the met towers was relatively thin and the anemometers were frozen and out of service for 
only forty hours or so.  Other icing events, although not documented with photographs, have been more 
significant.  For instance, from December 30, 2007 to January 14, 2008, an icing event occurred at the 
Pitka’s Point met tower sufficient to render all four anemometers, including the heated IceFree anemo-
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meter, inoperative.  The humidity sensor was not installed on the met tower at that time, so relative 
humidity data cannot be reviewed, but clearly this had been an icing event. 

Pitka’s Point Icing Event Data, 12/30/07 to 1/14/08 

 

Site Comparison Summary 
In comparing the two met tower sites, Pitka’s Point and Saint Mary’s, one can see in the data recovery 
tables (above) that the Pitka’s Point site experiences slightly more frequent icing conditions that the 
Saint Mary’s site.  On the other hand, the Pitka’s Point site clearly indicates a superior wind resource for 
wind power development than the Saint Mary’s site.  This can be seen below in the Wind Speed/Power 
Density Comparison Table where, when comparing the standard anemometers mounted at 38 meters 
on both towers, one sees a 12 percent decrease in wind speed and a very significant 32 decrease in wind 
power density (WPD) from Pitka’s Point to Saint Mary’s.   

It is possible that given the complexity of terrain, high frequency of northeasterly winds, and location of 
the Saint Mary’s met tower north of and away from the bluff edge, compared to the bluff proximity of 
the Pitka’s Point met tower, the wind resource at the Saint Mary’s met tower site might be better closer 
to the river.  However, it seems unlikely that it would be sufficient to match the clearly superior wind 
resource measured at the Pitka’s Point met tower during the five month data overlap period to date. 
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Wind Speed Comparison:  Pitka’s Point to Saint Mary’s 

  
 

Pitka's Point, 38 m Saint Mary's, 38 m Pitka's Point - 
Saint Mary's Wind 
Speed Difference Year Month Mean Max Mean Max 

    (m/s) (m/s) (m/s) (m/s) (m/s) (%) 
2007 Oct 6.98 15.2 

    2007 Nov 8.82 24.1 
    2007 Dec 8.72 22.9 
    2008 Jan 10.83 29.5 
    2008 Feb 10.59 20.1 
    2008 Mar 8.59 21.8 
    2008 Apr 8.02 16.9 
    2008 May 7.31 21.8 
    2008 Jun 5.70 13.2 
    2008 Jul 7.98 21.7 
    2008 Aug 5.89 15.3 5.74 13.8 

  2008 Sep 6.37 12.5 5.66 12.1 -0.71 -11.1% 
2008 Oct 6.75 20.1 5.98 19.4 -0.76 -11.3% 
2008 Nov 6.05 17.3 5.86 18.4 -0.19 -3.1% 
2008 Dec 9.43 21.6 8.05 19.4 -1.38 -14.6% 
2009 Jan 10.40 27.9 8.22 24.0 -2.17 -20.9% 

All data 
 

7.72 29.5 6.59 24.0 -1.04 -12.2% 

Wind Speed/Power Density Comparison Table 

  
Pitka's 
38 m 
speed 
mean 

St. M's 
38 m 
speed 
mean 

Decrease of Wind 
Speed from Pitka’s 
Point to St. Mary's 

Pitka's 
38 m 
WPD 
mean 

St. M's 
38 m 
WPD 
mean 

Decrease of Wind 
Power Density 

from Pitka’s Point 
to Saint Mary's  

  
Year Month 

    (m/s) (m/s) (m/s) (%) (W/m2) (W/m2) (W/m2) (%) 
2008 Sep 6.37 5.66 0.71 -11.1% 225.9 160.4 65.6 -29.0% 
2008 Oct 6.75 5.98 0.76 -11.3% 411.8 285.2 126.6 -30.7% 
2008 Nov 6.05 5.86 0.19 -3.1% 275.9 242.9 33.0 -11.9% 
2008 Dec 9.43 8.05 1.38 -14.6% 875.7 520.6 355.1 -40.5% 
2009 Jan 10.40 8.22 2.17 -20.9% 1299.8 684.3 615.5 -47.4% 
 data average 7.80 6.76 1.04 -12.2% 617.8 378.7 239.1 -31.9% 

Measured Wind Speeds 
Measured wind speeds at the Pitka’s Point met tower are quite high, with an annual average exceeding 
7.5 m/s at the top of the tower.  Measured wind speeds appear to be lower at the Saint Mary’s met 
tower, but a full year of data has not yet been collected. 
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Wind Speed Sensor Summary, Pitka’s Point (Oct07 to Feb 09) 

Variable Speed 38 m Speed 29 m 
Speed 28 m 

IceFree Speed 21 m 
Height above ground (m) 38 29 28 21 
Mean wind speed (m/s) 7.72 7.21 7.24 6.88 
MMM wind speed (m/s) 7.81 7.27 7.36 6.94 
Median wind speed (m/s) 7.3 6.7 6.9 6.5 
Min wind speed (m/s) (offset value) 0.4 0.4 0.9 0.4 
Max wind speed (m/s) (10 min avg) 29.5 29.2 28.2 28.4 
Weibull k 1.96 1.88 2.07 1.91 
Weibull c (m/s) 8.70 8.12 8.16 7.74 
Mean power density (W/m²) 579 491 450 420 
MMM power density (W/m²) 587 493 474 419 
Mean energy content (kWh/m²/yr) 5,069 4,299 3,941 3,676 
MMM energy content (kWh/m²/yr) 5,145 4,320 4,156 3,672 
Energy pattern factor 1.95 2.02 1.84 2.00 
Frequency of calms (%) 20.1 22.7 19.6 24.3 
Possible records 66,984 66,984 66,984 66,984 
Valid records 50,373 52,325 50,302 51,733 
Missing records 16,611 14,659 16,682 15,251 
Data recovery rate (%) 75.2 78.1 75.1 77.2 
1-hr autocorrelation coefficient 0.946 0.947 0.944 0.946 
Diurnal pattern strength 0.046 0.045 0.050 0.044 
Hour of peak wind speed 24 23 23 22 

Wind Speed Sensor Summary, Saint Mary’s (Aug 08 to Feb 09) 

Variable Speed 38 m Speed 29 m Speed 18 m 
Height above ground (m) 38 28.5 18 
Mean wind speed (m/s) 6.48 6.06 5.65 
MMM wind speed (m/s) 6.11 5.74 5.31 
Median wind speed (m/s) 6.2 5.7 5.3 
Min wind speed (m/s) 0.4 0.4 0.4 
Max wind speed (m/s) 24 23.8 22.3 
Weibull k 2.06 1.99 1.95 
Weibull c (m/s) 7.30 6.83 6.37 
Mean power density (W/m²) 329 280 232 
MMM power density (W/m²) 306 260 215 
Mean energy content (kWh/m²/yr) 2,878 2,450 2,034 
MMM energy content (kWh/m²/yr) 2,683 2,279 1,887 
Energy pattern factor 1.86 1.93 1.98 
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Frequency of calms (%) 24.6 28.2 33.1 
Possible records 24,687 24,687 24,687 
Valid records 20,295 20,362 20,010 
Missing records 4,392 4,325 4,677 
Data recovery rate (%) 82.2 82.5 81.1 
1-hr autocorrelation coefficient 0.93 0.929 0.929 
Diurnal pattern strength 0.025 0.028 0.038 
Hour of peak wind speed 22 20 17 

 
Seasonal Wind Profile, Pitka’s Point 
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Seasonal Wind Profile, Saint Mary’s

 

Daily Wind Profile, Pitka’s Point 
The daily wind profile indicates that the lowest wind speeds of the day occur midday from about 10 a.m. 
to 2 p.m. and the highest wind speeds of the day occur during the evening hours of 8 p.m. to midnight.  
The daily variation of wind speed is minimal on an annual basis but more pronounced on a monthly ba-
sis (second graph). 
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Wind Shear  
At the Pitka’s Point met tower, the power law exponent was calculated at 0.175 with wind speeds fil-
tered to include only those greater than 4 m/s, the cut-in speed for most turbines, indicating moderate 
wind shear at the Pitka’s Point met tower site.  The practical application of this data is that a higher tur-
bine tower height may be desirable as there will be a worthwhile marginal gain in wind speed and hence 
power recovery with additional height.  A tower height/power recovery/construction cost tradeoff study 
is advisable. 

Wind Shear Profile, Pitka’s Point 
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Wind Power Density  
Another view of wind shear is wind power density by height above ground level. Wind power density is 
defined as the power per unit area of the wind with units of Watts per square meter.  It is calculated by 
multiplying ½ times the air density times the wind speed cubed for each time step.  The equation is P/A 
= ½*ρ*U3.  The time step values are averaged to produce an overall wind power density. 

The wind power density at 50 meters elevation is a wind industry standard method of comparing and 
evaluating sites.  If the anemometer measurement heights are at other than 50 meters, the wind analy-
sis software uses the power law exponent derived from the two (or more) measurement heights to 
extrapolate up or down. 

As can be seen in the figure below, power density and hence potential turbine power production in-
creases substantially with turbine hub height at the Pitka’s Point site. Note that the measured power 
densities in the figure below differ from those reported in the data summary table of this report. The 
figure below uses all collected data (October 2007 to February 2009) while in the summary table these 
data are presented as annual averages. 

 

Scatterplot  
An observation of some interest is to compare by scatterplot the power density and, separately, the 
mean wind speed to temperature.  As one can see below, the power producing winds (winds greater 
than 4 m/s, the typical wind turbine cut-in speed) are present through the entire temperature range of 
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the Pitka’s Point site, even as low as (near) -30° C.  A turbine selected for the Pitka’s Point site should be 
capable of operation down to at least -25° C. 

Wind Speed vs. Temperature, Pitka’s Point, 38 m anem. 

 

Wind Power Density vs. Temperature, Pitka’s Point, 38 m anem. 
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Extreme Wind Analysis 
Using a modified Gumbel distribution, one can predict the probability of winds exceeded a certain value 
within a defined period of time.  Another way to consider the analysis though is by the concept of return 
period.  In other words, in a defined period of time, typically 50 years, one can determine the maximum 
wind speed likely to occur.  This is important when selecting a wind turbine as manufacturers classify 
their turbines by International Electrotechnical Commission (IEC) standards of Class (per IEC 61400-1, 
edition 3).  At the Pitka’s Point met tower site, maximum predicted 50 year wind speed (ten minute av-
erage) at 38 meters is 36.2 m/s and the maximum predicted 50 year wind gust (two second average) at 
38 meters elevation is 44.0 m/s.  This (just barely) qualifies the site as IEC Class III, the lowest and most 
common extreme wind designation class.   

RETURN PERIOD SPEED   
Average Gust 

Factor 1.22 

Pitka's Point 
RETURN 

YR 
10 min average, 

m/s 2 sec gust, m/s 
38 meter 2 26.8 32.6 

 
10 31.5 38.3 

 
15 32.7 39.8 

 
30 34.7 42.2 

 
50 36.2 44.0 

 
100 38.3 46.5 

  

Probability Distribution Function 
The probability distribution function provides a visual indication of measured wind speeds in one meter 
per second “bins”.  Note that most wind turbines do not begin to generate power until the wind speed 
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at hub height reaches 4 m/s, known as the “cut-in” wind speed.  The black line in the graph is a best fit 
Weibull distribution.  At the 38 meter level, Weibull parameters are k = 1.95 and c = 8.67 m/s (“k” is the 
shape factor and “c” is the scale factor) for the data period.  This shape factor is indicative of a normal 
wind distribution for wind power sites. 

The PDF information is shown visually in another manner in the second graph, the Cumulative Distribu-
tion Function.  In this view, one can see that about 22 percent of the winds at 38 meters are less than 4 
m/s, the standard cut-in speed of most turbines and almost 100 percent of the winds are less than 25 
m/s, the standard high wind cut-out speed for most turbines (speeds refer to 10-min averages).  

PDF Curve, Pitka’s Point, 38 m 

 

CDF Curve, Pitka’s Point, 38 m 
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Wind Roses 
Pitka’s Point winds are highly directional with the wind frequency rose indicating a nearly equal compo-
nent of north and east-northeast winds, with an edge towards more frequent ENE winds.  In the mean 
value rose, one can see that higher wind speeds are recorded from ENE and SSE directions.  Integrating 
the two, one can then see that the power producing winds at the Pitka’s Point site are dominated by the 
ENE wind direction with two equal minor contributions from north and SSE.   

Interestingly, the Saint Mary’s met tower to date indicates the same wind rose pattern as Pitka’s Point, 
except for the total absence so far of southerly winds.  That may be a consequence of the seasons, or it 
may be due to the tower being further from the bluff edge, or possibly both.  Additional data will help 
answer that question. 

Note also that a wind threshold of 4 m/s was selected for the definition of calm winds.  This wind speed 
represents the cut-in wind speed of most wind turbines.  By this definition, Pitka’s Point experiences 
twenty percent annual calm conditions (see wind frequency rose below). Although a wind frequency 
rose is not shown here for the Saint Mary’s met tower, it experienced twenty-four percent calm winds 
to date. 

Wind Frequency Rose, Pitka’s Point 
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Mean Value Rose, Pitka’s Point 

 

Total Value (power density) Rose, Pitka’s Point 
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Total Value (power density) Rose, Saint Mary’s 

 

Turbulence Intensity 
The turbulence intensity (TI) is acceptable with a mean turbulence intensity of 0.076 and a repre-
sentative turbulence intensity of 0.105 at 15 m/s wind speed, indicating quite smooth air for wind 
turbine operations.  This equates to an International Electrotechnical Commission (IEC) 3rd Edition 
(2005) turbulence category C, which is the lowest defined category.  These data are shown in the 
turbulence intensity graphs below.  As one can see, representative TI (90th percentile of the turbu-
lence intensity values, assuming a normal distribution) at 15 m/s is well under IEC Category C crite-
ria at both the Pitka’s Point and Saint Mary’s met towers. 

Turbulence Table, Pitka’s Point 

Turbulence Intensity (TI) Table, 38 m anemometer 
Bin Bin Endpoints Records Mean Standard Representative Peak 

Midpoint Lower Upper In TI Deviation TI TI 
(m/s) (m/s) (m/s) Bin   of TI     

1 0.5 1.5 1,217 0.387 0.168 0.603 1.000 
2 1.5 2.5 2,615 0.196 0.103 0.328 1.067 
3 2.5 3.5 3,670 0.139 0.070 0.228 0.538 
4 3.5 4.5 3,920 0.114 0.058 0.188 0.634 
5 4.5 5.5 4,397 0.100 0.050 0.164 0.784 
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6 5.5 6.5 5,087 0.091 0.042 0.145 0.364 
7 6.5 7.5 4,941 0.085 0.036 0.131 0.333 
8 7.5 8.5 4,844 0.079 0.033 0.121 0.286 
9 8.5 9.5 4,418 0.074 0.030 0.112 0.244 

10 9.5 10.5 3,426 0.074 0.028 0.110 0.255 
11 10.5 11.5 2,822 0.075 0.026 0.108 0.229 
12 11.5 12.5 2,410 0.075 0.024 0.106 0.271 
13 12.5 13.5 1,887 0.076 0.023 0.106 0.197 
14 13.5 14.5 1,451 0.076 0.022 0.104 0.191 
15 14.5 15.5 1,024 0.076 0.022 0.105 0.241 
16 15.5 16.5 760 0.080 0.021 0.107 0.177 
17 16.5 17.5 475 0.083 0.022 0.111 0.163 
18 17.5 18.5 315 0.089 0.023 0.118 0.203 
19 18.5 19.5 257 0.086 0.020 0.112 0.144 
20 19.5 20.5 146 0.085 0.018 0.109 0.138 
21 20.5 21.5 111 0.088 0.012 0.103 0.130 
22 21.5 22.5 75 0.087 0.013 0.104 0.112 
23 22.5 23.5 49 0.085 0.010 0.098 0.107 
24 23.5 24.5 11 0.092 0.010 0.105 0.105 
25 24.5 25.5 8 0.097 0.014 0.114 0.127 
26 25.5 26.5 7 0.089 0.024 0.119 0.137 
27 26.5 27.5 10 0.081 0.013 0.098 0.104 
28 27.5 28.5 7 0.075 0.013 0.091 0.100 
29 28.5 29.5 2 0.071 0.013 0.087 0.080 
30 29.5 30.5 1 0.085 0.000 0.085 0.085 
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IEC 3rd Edition Turbulence Intensity Graph, Pitka’s Point, 38 m Anemometer 
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IEC 3rd Edition Turbulence Intensity Graph, Saint Mary’s, 38 m Anemometer 

 

Air Temperature and Density 

Over the reporting period, the Pitka’s Point met tower had an average 
temperature of -2.8° C.  The minimum recorded temperature during the 
measurement period was –28.8° C and the maximum temperature was 
27.7° C, indicating a wide variability of an ambient temperature operating 
environment important to wind turbine operations.   

Consequent to the cool temperatures, the average air density of 1.285 
kg/m3 is nearly seven percent higher than the standard air density of 1.204 kg/m3 (13.8° C and 99.2 kPa 
standard temperature and pressure at 177 m elevation), indicating that the Pitka’s Point met tower site 
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has denser air than the standard air density used to calculate turbine power curves (note that all turbine 
power curves are calculated at a sea level standard of 15.0° C and 101.3 kPa pressure).   

 
Temperature Air Density 

Month Mean Min Max Mean Min Max 
  (°C) (°C) (°C) (kg/m³) (kg/m³) (kg/m³) 

Jan -15.1 -29.0 3.9 1.321 1.204 1.416 
Feb -18.0 -28.8 0.2 1.355 1.264 1.414 
Mar -11.7 -25.7 3.8 1.323 1.248 1.397 
Apr -7.0 -21.3 6.8 1.299 1.235 1.372 
May 4.1 -10.1 18.6 1.247 1.185 1.314 
Jun 9.5 -1.4 21.2 1.223 1.174 1.272 
Jul 10.3 3.3 27.7 1.220 1.149 1.250 

Aug 10.7 0.6 21.6 1.218 1.173 1.263 
Sep 7.3 -1.1 18.1 1.233 1.187 1.270 
Oct -5.2 -15.0 2.9 1.287 1.204 1.339 
Nov -8.7 -25.9 7.0 1.308 1.234 1.398 
Dec -10.1 -26.8 7.2 1.305 1.204 1.403 

Annual -2.8 -28.8 27.7 1.285 1.149 1.416 

Annual Temperature Boxplot, Pitka’s Point 
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