
From: Mike Gaither
To: Saxton, John
Cc: John Cash
Subject: [External_Sender] Revised Lost Creek Met Data Report
Date: Tuesday, February 06, 2018 7:00:02 PM
Attachments: LC Met Data Report_SUA-1598_17Nov2017rev2.pdf

Attached is the revised Lost Creek Meteorological Report.  The following changes have been made:
 

·         Figure 7
·         Table 4
·         Appendix A

 
The revisions include corrections for the wind speed categories.  The units of the wind speed input
data for the wind rose program were incorrect.  The corrections to the input data were made and
also the wind speed categories were adjusted to coincide with the categories for the wind roses
provided in the Lost Creek East Amendment Technical Report (Figure D4-3).
 
Let me know if you need any additional information or clarification.
 
Regards,
 
Michael Gaither                             
Manager EHS and Regulatory Affairs
Ur-Energy USA Inc.
5880 Enterprise Dr. Suite 200
Casper, WY 82609 USA
(307) 265-2373 ext. 321
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INTRODUCTION 


Lost Creek ISR, LLC (LCI) has been collecting meteorological data from a calibrated on-site 
weather station at the Lost Creek ISR Project site since April 2006.  Data collection has been 
ongoing in accordance with NRC License SUA-1598 License Condition (LC) 10.19.  In an effort 
to have the condition removed and terminate meteorological monitoring, LCI has opted to use 
an alternative method for demonstrating long-term representativeness of meteorological data by 
providing qualitative evaluation of at least five years of valid data that includes three consecutive 
years.  The alternative method is proposed in accordance with Section D of NRC Regulatory 
Guide 3.63.  Data has been collected continuously for approximately ten years and over that 
period there are five years with three consecutive years of valid data that will be used in the 
evaluation. The data sets are valid if the annual data collection rate for each parameter is 90% 
or greater and the joint data recovery rate for wind parameters is 75% or greater.   


The summary of meteorology at Lost Creek and the meteorological data collected in the pre-
operational phase is detailed in the NRC License Application Technical Report (TR) Section 2.5.  
Weather station siting and data collection methodology was determined to be acceptable as 
described in the Safety Evaluation Report for the Lost Creek Project Section 2.2.4 but the data 
was not shown to be representative of long-term conditions and therefore LC 10.19 had been 
imposed. 


The following evaluation presents the annual data sets and provides a comparison from year to 
year to show that there is little variation in the data sets.  The invariable nature of the data is 
likely to demonstrate that the meteorological data collected thus far is representative of long-
term conditions. 


PARAMETERS AND PERIOD OF RECORD 


The minimum required parameters in RG 3.63 include: 


• Temperature 
• Precipitation 
• Wind speed 
• Wind direction 
• Annual wind rose 
• Summary of stability classification 


Data for these parameters as well as others were collected since 2006 at Lost Creek.  Data was 
originally collected and evaluated for establishment of the baseline meteorology for a period 
from May 2006 through April 2007 as reported in TR Section 2.5 and is referred to herein as 
applicable.  The data collection rate for other annual data sets was evaluated to determine if 
they are valid based on the data recovery rate.  Table 1 shows the annual recovery rate for 
hourly data since 2006: 
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TABLE 1:  Annual Data Recovery Rates 


Year 
Hours 


per 
Period 


Hours of 
Data 


Collected 
% 


Recovery 
% Joint 


Recovery Status Comment 


2006-2007 8688 8152 93.8% 93.8% Acceptable  1 Year Evaluation Period for 
Permit Application (TR) 


2006 8760 5575 63.6% --- Reject Not full year 
2007 8760 4068 46.4% --- Reject Below 90% 
2008 8784 7489 85.3% --- Reject Below 90% 
2009 8760 8760 100.0% 99.9% Accept  
2010 8760 8691 99.2% 99.2% Accept  
2011 8760 7638 87.2% --- Reject Below 90% 
2012 8784 8209 93.5% 93.4% Accept  
2013 8760 8249 94.2% 94.1% Accept  
2014 8760 8026 91.6% 91.6% Accept  
2015 8760 6362 72.6% --- Reject Below 90% 
2016 8784 6903 78.6% --- Reject Below 90% 


 


Therefore, the established Period of Record (POR) that will be used for comparison herein 
includes 5 years of data (2009-2010 and 2012-2014).  Additionally, for several of the data 
parameters, basic statistics are provided to show the relative invariability of the data to include 
standard deviation and a control range of plus or minus 3 standard deviations (3-sigma 
tolerance). 


 


PARAMETER EVALUATION 


Temperature 


Since temperature is variable from year to year, the average values on a monthly basis are 
provided for qualitative comparison.  The average temperatures by month averaged over the 
entire period are shown below for comparison. 


Overall, as shown by both of the averages chart (Figure 1 and Figure 2), the warmest month is 
July and the coldest is January consistent with the evaluation in Technical Report Section 
2.5.1.1. 
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FIGURE 1 


 


 


FIGURE 2 
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The variation in the monthly averages from year-to-year are within 3 sigma tolerance.  The data 
show (Table 2) that the variation between years for each month are relatively stable over the 
POR. 


Table 2: Monthly Average Temperatures per Year 


Deg F 2009 2010 2012 2013 2014 Mean Std 
Dev 


-3 Std 
Dev 


+3 Std 
Dev 


Jan 19.3 16.0 21.4 13.7 18.3 17.7 2.7 9.8 25.7 
Feb 22.9 16.9 18.7 17.0 21.1 19.3 2.4 12.3 26.4 
Mar 29.5 31.3 36.3 30.4 30.8 31.6 2.4 24.4 38.8 
Apr 36.7 37.0 43.5 33.8 38.4 37.9 3.2 28.4 47.4 
May 49.8 42.7 50.7 50.2 50.2 48.7 3.0 39.7 57.8 
Jun 54.7 57.5 64.9 63.9 57.7 59.7 4.0 47.8 71.6 
Jul 64.0 65.9 69.8 69.4 68.2 67.5 2.2 60.9 74.0 
Aug 62.8 63.0 67.4 67.7 61.7 64.5 2.5 57.0 72.0 
Sep 57.3 56.8 56.9 56.3 55.6 56.6 0.6 54.8 58.4 
Oct 33.6 45.0 40.2 38.0 44.5 40.3 4.2 27.6 53.0 
Nov 29.1 25.8 33.1 29.5 27.6 29.0 2.4 21.8 36.3 
Dec 10.7 23.2 22.3 16.4 23.7 19.3 5.0 4.2 34.3 
 


Precipitation 


Precipitation is variable from year to year and typically low.  The total precipitation by year is 
provided on Figure 3 below.  The average annual precipitation for the full POR is 7.2 inches.  In 
comparison, nearby Rawlins, WY to the southeast receives 9.24 inches per year1 on average 
and Jeffrey City, WY to the north receives 10.04 inches per year2 on average. 


FIGURE 3 


 


                                                
1 US Climate Data - Average weather Rawlins, WY - 82301 - 1981-2010 normals 
2 US Climate Data - Average weather Jeffrey City, WY - 82310 - 1981-2010 normals 
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As shown on Figure 4 below, the monthly precipitation is widely variable.  


FIGURE 4 


 


Oddly, the mean total monthly precipitation (Figure 5) shows that October has been the wettest 
month, compared to the original evaluation (see TR Figure 2.5-2b) showing that from 2007-
2009, June was the wettest month.  However, even though the monthly totals per year are 
variable, the monthly mean precipitation over the full POR (Figure 5) is relatively consistent with 
the LC precipitation shown on TR Figure 2.5-2b.  The local precipitation shows variability 
compared to regional precipitation (i.e. Rawlins, Jeffrey City) typically for which May is the 
wettest month overall.  


FIGURE 5 
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Wind Speed and Direction 


Wind speed and direction are the primary parameters for determining dispersion of material and 
are evaluated together categorically.  In addition to the wind direction category chart, the data 
are presented in wind rose format included in Appendix A.  The data are charted (Figure 6 and 
Figure 7) and compared by year for the Period of Record: 


 


FIGURE 6 
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FIGURE 7 


 


Both the wind direction and windspeed category abundances (Table 3 and Table 4) are very 
similar between years and show little variation. 


TABLE 3: Wind Direction Category Abundances (%) per Year 


 2009 2010 2012 2013 2014 Mean Std Dev -3 Std 
Dev 


+3 Std 
Dev 


N 6.2% 4.4% 4.1% 5.7% 5.1% 5.1% 0.853% 2.6% 7.7% 
NNE 5.7% 4.3% 4.5% 4.8% 5.1% 4.9% 0.516% 3.3% 6.4% 


NE 4.9% 4.0% 4.7% 5.7% 5.4% 4.9% 0.665% 2.9% 6.9% 
ENE 3.4% 3.9% 3.7% 4.7% 3.9% 3.9% 0.497% 2.4% 5.4% 


E 3.8% 4.7% 4.0% 4.9% 3.4% 4.2% 0.642% 2.2% 6.1% 
ESE 4.4% 4.6% 3.9% 4.3% 3.4% 4.1% 0.469% 2.7% 5.5% 


SE 3.8% 4.2% 3.8% 4.1% 2.9% 3.8% 0.505% 2.3% 5.3% 
SSE 4.0% 4.6% 3.7% 3.4% 3.2% 3.8% 0.552% 2.1% 5.4% 


S 5.7% 7.6% 5.4% 6.0% 4.7% 5.9% 1.078% 2.6% 9.1% 
SSW 8.3% 10.9% 9.3% 8.4% 8.1% 9.0% 1.155% 5.5% 12.5% 


SW 11.7% 12.0% 12.5% 11.4% 12.8% 12.1% 0.562% 10.4% 13.8% 
WSW 15.0% 12.7% 16.7% 12.9% 14.2% 14.3% 1.610% 9.5% 19.1% 


W 9.7% 10.2% 11.9% 11.1% 14.2% 11.4% 1.769% 6.1% 16.7% 
WNW 4.0% 4.8% 4.9% 4.8% 5.9% 4.9% 0.686% 2.8% 6.9% 


NW 3.3% 3.2% 3.2% 3.2% 3.7% 3.3% 0.203% 2.7% 3.9% 
NNW 4.0% 3.1% 2.9% 3.4% 3.4% 3.3% 0.398% 2.1% 4.5% 


Calms 2.2% 0.6% 0.9% 1.1% 0.7% 1.1% 0.659% -0.9% 3.1% 
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TABLE 4: Wind Speed (m/s) Category Abundances (%) per Year 


m/s 2009 2010 2012 2013 2014 Mean Std 
Dev 


-3 Std 
Dev 


+3 
Std 
Dev 


Calms 1.95% 0.35% 0.74% 0.82% 0.50% 0.9% 0.633% -1.0% 2.8% 
0.50 - 4.00 44.2% 45.3% 40.1% 41.6% 38.4% 41.9% 2.848% 33.4% 50.5% 
4.00 - 8.00 39.5% 39.3% 41.7% 42.2% 42.3% 41.0% 1.489% 36.5% 45.5% 
8.00 - 12.00 12.4% 12.8% 14.5% 13.3% 16.0% 13.8% 1.481% 9.3% 18.2% 
12.00 - 16.00 1.9% 2.2% 2.8% 2.0% 2.7% 2.3% 0.412% 1.1% 3.5% 
>= 16.00 0.11% 0.10% 0.17% 0.13% 0.08% 0.1% 0.036% 0.0% 0.2% 


 


Wind Rose 


Wind roses by year are provided as Appendix A.  Roses were plotted using WRPLOT 
freeware.  The charts reveal that the predominant wind direction is from the west-southwest.  
The joint frequency distribution tables are also provided with the wind roses. 


Comparing the wind roses from year to year as well as to the composite, all of the roses are 
very similar with the predominant wind direction as west-southwest with a significant 
contribution from the west and southwest.  This is consistent with the pre-operational evaluation 
for the LC Station as described in TR Section 2.5.1.4.  The wind rose (see TR Figure 2.5-3b) 
shows the primary wind direction from the west and west-southwest. 


Atmospheric Stability 


The atmospheric stability was categorized in to the Pasquill Stability Categories A-E (Figure 8) 
and are based on sigma theta with wind speed adjustments3 and are displayed as the percent 
abundance on a yearly basis.  The most predominant is Class D which is indicative of relatively 
stable atmospheric conditions. 


 


 


 


 


 


 


 


 


                                                
3 USEPA, Meteorological Monitoring Guidance for Regulatory Modeling Applications, 2000 
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FIGURE 8 


 


 


As shown by the chart, the variation in year-to-year percent abundance for stability is very 
consistent.  The stability is consistent with the classification described in TR Section 2.5.1.4 
(see TR Figure 2.5-4).  Evaluating the percentages (Table 5) statistically show very little 
variation (i.e. within 3-sigma threshold) between the data sets from year-to-year. 


 


TABLE 5: Stability Category Abundances (%) per Year 


 2009 2010 2012 2013 2014 Mean Std 
Dev 


-3 Std 
Dev 


+3 Std 
Dev 


A 7.5% 6.2% 6.9% 6.6% 5.8% 6.6% 0.7% 4.6% 8.6% 
B 5.1% 5.6% 5.6% 5.8% 5.0% 5.4% 0.3% 4.4% 6.4% 
C 9.5% 10.1% 10.0% 10.4% 10.3% 10.1% 0.4% 9.0% 11.2% 
D 59.0% 59.2% 59.9% 60.4% 62.0% 60.1% 1.2% 56.5% 63.7% 
E 8.8% 9.9% 8.6% 7.9% 8.1% 8.7% 0.8% 6.3% 11.0% 
F 10.0% 9.0% 9.1% 8.9% 8.9% 9.2% 0.5% 7.8% 10.6% 


 


 


CONCLUSION 


A valid POR was established and the data were compared from year-to-year as well as to the 
initial baseline evaluation for the original permit application.  The consistency in five years of 
meteorological data should provide conclusive evidence that the data collected is representative 
of long-term conditions at the Lost Creek ISR Project site without resorting to the tedious 
process of statistically comparing one or more years of onsite data to long-term data collected 
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from an off-site weather station.  Moreover, the stability of data confirms the suitability of the 
siting of the data collection station.  


The only issue with consistency in the meteorological data at the Lost Creek site is with the 
precipitation record which is variable both in annual totals and monthly total from year-to-year.  
As stated in TR 2.5.1.2, the variability in precipitation is likely due to localized thunderstorms 
and variations in regional precipitation and moisture.   


Furthermore, the consistency in the data demonstrates that the siting of monitoring locations for 
radon, gamma exposure, and radiological air particulates useful in demonstrating compliance 
with requirements for doses to members of the public (10 CFR 20) remains valid as established 
in the baseline evaluation provided in the Technical Report.  The placement of the monitoring 
locations is consistent with Regulatory Guide 4.14 and pre-operational MILDOS modeling.  No 
adjustments to monitoring locations are required and no revisions to the MILDOS-based monitor 
siting is necessary since the meteorological data are consistent.  The data collection process 
will continue with reporting provided in the Semi-Annual Effluent and Environmental Monitoring 
Report. 
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WRPLOT View - Lakes Environmental Software


WIND ROSE PLOT: 
Station Lost Creek  


COMMENTS:


2009
COMPANY NAME:
Lost Creek ISR, LLC


MODELER:


DATE:
2/6/2018


PROJECT NO.:


NORTH


SOUTH


WEST EAST


3.06%


6.12%


9.18%


12.2%


15.3%


WIND SPEED 
(m/s)


 >= 16.00


 12.00 - 16.00


 8.00 - 12.00


 4.00 - 8.00


 0.50 - 4.00


Calms: 1.95%


TOTAL COUNT:
8760 hrs.


CALM WINDS:
1.95%


DATA PERIOD:
Start Date: 1/1/2009 - 00:00
End Date: 12/31/2009 - 23:00


AVG. WIND SPEED:
4.75 m/s


DISPLAY:
 Wind Speed
Direction (blowing from)







Joint Frequency Distribution
Lost Creek ISR Project


2009
Directions 0.5 - 4.0 4.0 - 8.0 8.0 - 12.0 12.0 - 16.0 >= 16.0 Total


N 0.01735 0.0339 0.00993 0.00068 0 0.062
NNE 0.02192 0.025 0.00765 0.00183 0.00034 0.057


NE 0.02283 0.01895 0.00616 0.00091 0 0.049
ENE 0.01906 0.0129 0.00183 0.00023 0 0.034


E 0.03094 0.00696 0.00091 0 0 0.039
ESE 0.03836 0.00559 0 0 0 0.044


SE 0.03482 0.004 0 0 0 0.039
SSE 0.03276 0.00696 0.00023 0 0 0.040


S 0.03756 0.01712 0.00171 0.0008 0 0.057
SSW 0.03756 0.03573 0.00913 0.00057 0 0.083


SW 0.03881 0.06233 0.01438 0.00148 0.00011 0.117
WSW 0.03322 0.07032 0.03904 0.00719 0.00023 0.150


W 0.02295 0.04646 0.0234 0.00422 0.00011 0.097
WNW 0.01781 0.01906 0.00285 0.00011 0 0.040


NW 0.01826 0.0137 0.00148 0 0 0.033
NNW 0.01792 0.01564 0.00502 0.0008 0.00034 0.040


Sub-Total 0.44212 0.39463 0.12374 0.01884 0.00114 0.980
Calms 0.020
Missing/Incomplete 0
Total 1


Wind Classes (m/s)







WRPLOT View - Lakes Environmental Software


WIND ROSE PLOT: 
Station Lost Creek  


COMMENTS:


2010
COMPANY NAME:
Lost Creek ISR, LLC


MODELER:


DATE:
2/6/2018


PROJECT NO.:


NORTH


SOUTH


WEST EAST


2.6%


5.2%


7.8%


10.4%


13%


WIND SPEED 
(m/s)


 >= 16.00


 12.00 - 16.00


 8.00 - 12.00


 4.00 - 8.00


 0.50 - 4.00


Calms: 0.35%


TOTAL COUNT:
8691 hrs.


CALM WINDS:
0.35%


DATA PERIOD:
Start Date: 1/1/2010 - 00:00
End Date: 12/29/2010 - 16:00


AVG. WIND SPEED:
4.85 m/s


DISPLAY:
 Wind Speed
Direction (blowing from)







Joint Frequency Distribution
Lost Creek ISR Project


2010
Directions 0.5 - 4.0 4.0 - 8.0 8.0 - 12.0 12.0 - 16.0 >= 16.0 Total


N 0.01312 0.02025 0.0099 0.00127 0 0.045
NNE 0.01703 0.0237 0.00242 0.00023 0 0.043


NE 0.01703 0.01691 0.00529 0.00081 0 0.040
ENE 0.02198 0.01496 0.00207 0.00023 0 0.039


E 0.03417 0.01128 0.00184 0.00058 0 0.048
ESE 0.03993 0.00598 0.00046 0 0 0.046


SE 0.03555 0.00633 0.00023 0 0 0.042
SSE 0.03693 0.00805 0.00092 0 0 0.046


S 0.04602 0.02428 0.00483 0.00115 0 0.076
SSW 0.03832 0.04648 0.02037 0.00357 0.00023 0.109


SW 0.04349 0.05857 0.01749 0.00115 0.00012 0.121
WSW 0.03199 0.0596 0.02923 0.00656 0.00023 0.128


W 0.02646 0.04602 0.02416 0.00495 0.00046 0.102
WNW 0.02014 0.02313 0.00391 0.00104 0 0.048


NW 0.01622 0.01415 0.00184 0.00012 0 0.032
NNW 0.01507 0.01312 0.00265 0 0 0.031


Sub-Total 0.45346 0.39282 0.1276 0.02163 0.00104 0.997
Calms 0.003
Missing/Incomplete 0
Total 1


Wind Classes (m/s)







WRPLOT View - Lakes Environmental Software


WIND ROSE PLOT: 
Station Lost Creek  


COMMENTS:


2012
COMPANY NAME:
Lost Creek ISR, LLC


MODELER:


DATE:
2/6/2018


PROJECT NO.:


NORTH


SOUTH


WEST EAST


3.4%


6.8%


10.2%


13.6%


17%


WIND SPEED 
(m/s)


 >= 16.00


 12.00 - 16.00


 8.00 - 12.00


 4.00 - 8.00


 0.50 - 4.00


Calms: 0.74%


TOTAL COUNT:
8209 hrs.


CALM WINDS:
0.74%


DATA PERIOD:
Start Date: 1/1/2012 - 00:00
End Date: 12/31/2012 - 23:00


AVG. WIND SPEED:
5.13 m/s


DISPLAY:
 Wind Speed
Direction (blowing from)







Joint Frequency Distribution
Lost Creek ISR Project


2012
Directions 0.5 - 4.0 4.0 - 8.0 8.0 - 12.0 12.0 - 16.0 >= 16.0 Total


N 0.01791 0.0173 0.00512 0.00097 0 0.041
NNE 0.01839 0.02241 0.00439 0.00024 0 0.045


NE 0.02047 0.02193 0.00451 0.00012 0 0.047
ENE 0.01632 0.01913 0.00122 0 0 0.037


E 0.02656 0.01267 0.00085 0 0 0.040
ESE 0.03167 0.00658 0.00049 0 0 0.039


SE 0.0296 0.00731 0.00073 0 0 0.038
SSE 0.02899 0.00731 0.00037 0 0 0.037


S 0.03265 0.01766 0.00305 0.00097 0 0.054
SSW 0.03971 0.03533 0.01401 0.00414 0.00012 0.093


SW 0.03715 0.06408 0.01913 0.00499 0.00012 0.125
WSW 0.0324 0.07699 0.04666 0.00962 0.0011 0.167


W 0.02229 0.0536 0.03569 0.00658 0.00037 0.119
WNW 0.01523 0.0268 0.00707 0.00024 0 0.049


NW 0.01705 0.01425 0.00097 0 0 0.032
NNW 0.01486 0.01364 0.00049 0 0 0.029


Sub-Total 0.40127 0.41698 0.14472 0.0279 0.00171 0.993
Calms 0.007
Missing/Incomplete 0
Total 1


Wind Classes (m/s)







WRPLOT View - Lakes Environmental Software


WIND ROSE PLOT: 
Station Lost Creek  


COMMENTS:


2013
COMPANY NAME:
Lost Creek ISR, LLC


MODELER:


DATE:
2/6/2018


PROJECT NO.:


NORTH


SOUTH


WEST EAST


2.64%


5.28%


7.92%


10.6%


13.2%


WIND SPEED 
(m/s)


 >= 16.00


 12.00 - 16.00


 8.00 - 12.00


 4.00 - 8.00


 0.50 - 4.00


Calms: 0.82%


TOTAL COUNT:
8249 hrs.


CALM WINDS:
0.82%


DATA PERIOD:
Start Date: 1/1/2013 - 00:00
End Date: 12/31/2013 - 23:00


AVG. WIND SPEED:
4.96 m/s


DISPLAY:
 Wind Speed
Direction (blowing from)







Joint Frequency Distribution
Lost Creek ISR Project


2013
Directions 0.5 - 4.0 4.0 - 8.0 8.0 - 12.0 12.0 - 16.0 >= 16.0 Total


N 0.01588 0.032 0.00824 0.00085 0 0.057
NNE 0.016 0.02206 0.00655 0.00242 0.00048 0.048


NE 0.01867 0.02509 0.01115 0.00206 0.00024 0.057
ENE 0.01964 0.02291 0.00461 0.00012 0 0.047


E 0.02885 0.0143 0.00582 0.00036 0 0.049
ESE 0.03625 0.0063 0.00048 0 0 0.043


SE 0.03758 0.004 0.00024 0 0 0.042
SSE 0.02873 0.00533 0 0 0 0.034


S 0.03455 0.02121 0.00352 0.00073 0 0.060
SSW 0.03722 0.03552 0.0097 0.00206 0.00012 0.085


SW 0.03673 0.06207 0.0143 0.00097 0 0.114
WSW 0.03322 0.06098 0.03128 0.00412 0 0.130


W 0.02546 0.05322 0.0274 0.00497 0.00048 0.112
WNW 0.01588 0.0257 0.00606 0.00085 0 0.048


NW 0.01503 0.01637 0.00109 0 0 0.032
NNW 0.01624 0.01479 0.00242 0.00024 0 0.034


Sub-Total 0.41593 0.42187 0.13286 0.01976 0.00133 0.992
Calms 0.008
Missing/Incomplete 0
Total 1


Wind Classes (m/s)







WRPLOT View - Lakes Environmental Software


WIND ROSE PLOT: 
Station Lost Creek  


COMMENTS:


2014
COMPANY NAME:
Lost Creek ISR, LLC


MODELER:


DATE:
2/6/2018


PROJECT NO.:


NORTH


SOUTH


WEST EAST


2.9%


5.8%


8.7%


11.6%


14.5%


WIND SPEED 
(m/s)


 >= 16.00


 12.00 - 16.00


 8.00 - 12.00


 4.00 - 8.00


 0.50 - 4.00


Calms: 0.50%


TOTAL COUNT:
8026 hrs.


CALM WINDS:
0.50%


DATA PERIOD:
Start Date: 1/1/2014 - 00:00
End Date: 12/31/2014 - 23:00


AVG. WIND SPEED:
5.24 m/s


DISPLAY:
 Wind Speed
Direction (blowing from)







Joint Frequency Distribution
Lost Creek ISR Project


2014
Directions 0.5 - 4.0 4.0 - 8.0 8.0 - 12.0 12.0 - 16.0 >= 16.0 Total


N 0.01495 0.02492 0.00947 0.00174 0 0.051
NNE 0.02081 0.02467 0.00498 0.00087 0 0.051


NE 0.01744 0.02492 0.00997 0.00174 0 0.054
ENE 0.01894 0.01732 0.00224 0.00037 0 0.039


E 0.02317 0.01009 0.00062 0 0 0.034
ESE 0.02841 0.00536 0.0005 0 0 0.034


SE 0.02592 0.00336 0.00012 0 0 0.029
SSE 0.02654 0.00536 0.00012 0 0 0.032


S 0.03289 0.01196 0.00212 0 0 0.047
SSW 0.03601 0.03289 0.0091 0.00311 0 0.081


SW 0.03937 0.06691 0.01981 0.0015 0.00012 0.128
WSW 0.0294 0.06292 0.04211 0.0076 0.00025 0.142


W 0.02517 0.06354 0.04423 0.00847 0.00037 0.142
WNW 0.01645 0.03414 0.00797 0.00062 0 0.059


NW 0.01582 0.01906 0.00199 0.00012 0 0.037
NNW 0.01308 0.01545 0.00486 0.00062 0 0.034


Sub-Total 0.38438 0.42288 0.16023 0.02679 0.00075 0.995
Calms 0.005
Missing/Incomplete 0
Total 1


Wind Classes (m/s)







WRPLOT View - Lakes Environmental Software


WIND ROSE PLOT: 
Station Lost Creek  


COMMENTS:


POR- 
2009-2010, 
2012-2014


COMPANY NAME:
Lost Creek ISR, LLC


MODELER:


DATE:
2/6/2018


PROJECT NO.:


NORTH


SOUTH


WEST EAST


2.92%


5.84%


8.76%


11.7%


14.6%


WIND SPEED 
(m/s)


 >= 16.00


 12.00 - 16.00


 8.00 - 12.00


 4.00 - 8.00


 0.50 - 4.00


Calms: 0.88%


TOTAL COUNT:
41935 hrs.


CALM WINDS:
0.88%


DATA PERIOD:
Start Date: 1/1/2009 - 00:00
End Date: 12/31/2014 - 23:00


AVG. WIND SPEED:
4.98 m/s


DISPLAY:
 Wind Speed
Direction (blowing from)







Joint Frequency Distribution
Lost Creek ISR Project


POR Composite 
2009-2010, 2012-2014


Directions 0.5 - 4.0 4.0 - 8.0 8.0 - 12.0 12.0 - 16.0 >= 16.0 Total
N 0.01583 0.02573 0.00856 0.0011 0 0.051


NNE 0.01884 0.02358 0.0052 0.00112 0.00017 0.049
NE 0.01932 0.02146 0.00737 0.00112 0.00005 0.049


ENE 0.01922 0.01736 0.00238 0.00019 0 0.039
E 0.02885 0.01102 0.002 0.00019 0 0.042


ESE 0.03505 0.00596 0.00038 0 0 0.041
SE 0.03279 0.00501 0.00026 0 0 0.038


SSE 0.0309 0.00663 0.00033 0 0 0.038
S 0.03687 0.01853 0.00305 0.00074 0 0.059


SSW 0.03777 0.0373 0.01252 0.00267 0.0001 0.090
SW 0.03916 0.06272 0.01698 0.002 0.0001 0.121


WSW 0.03207 0.06615 0.03756 0.00701 0.00036 0.143
W 0.02447 0.05237 0.03074 0.00579 0.00036 0.114


WNW 0.01715 0.02561 0.00551 0.00057 0 0.049
NW 0.0165 0.01545 0.00148 0.00005 0 0.033


NNW 0.01548 0.01452 0.0031 0.00033 0.00007 0.034
Sub-Total 0.42027 0.4094 0.13743 0.02289 0.00119 0.991
Calms 0.009
Missing/Incomplete 0
Total 1


Wind Classes (m/s)







 
 

 

 

 

 

 

 

 

 

 

METEOROLOGICAL DATA EVALUATION TO DEMONSTRATE LONG-TERM 
REPRESENTATIVENESS AT THE LOST CREEK ISR PROJECT 

 

LOST CREEK ISR, LLC 

 

 

 

 

 

 

November 17, 2017 

(Revised February 6, 2018) 

 

 

 

  



 
 

 

 

 

 

 

 

 

 

 

 

BLANK PAGE 

 



Meteorological Data Evaluation 
Lost Creek Project 

Nov2017 (rev Feb 2018) 
 

1 
 

INTRODUCTION 

Lost Creek ISR, LLC (LCI) has been collecting meteorological data from a calibrated on-site 
weather station at the Lost Creek ISR Project site since April 2006.  Data collection has been 
ongoing in accordance with NRC License SUA-1598 License Condition (LC) 10.19.  In an effort 
to have the condition removed and terminate meteorological monitoring, LCI has opted to use 
an alternative method for demonstrating long-term representativeness of meteorological data by 
providing qualitative evaluation of at least five years of valid data that includes three consecutive 
years.  The alternative method is proposed in accordance with Section D of NRC Regulatory 
Guide 3.63.  Data has been collected continuously for approximately ten years and over that 
period there are five years with three consecutive years of valid data that will be used in the 
evaluation. The data sets are valid if the annual data collection rate for each parameter is 90% 
or greater and the joint data recovery rate for wind parameters is 75% or greater.   

The summary of meteorology at Lost Creek and the meteorological data collected in the pre-
operational phase is detailed in the NRC License Application Technical Report (TR) Section 2.5.  
Weather station siting and data collection methodology was determined to be acceptable as 
described in the Safety Evaluation Report for the Lost Creek Project Section 2.2.4 but the data 
was not shown to be representative of long-term conditions and therefore LC 10.19 had been 
imposed. 

The following evaluation presents the annual data sets and provides a comparison from year to 
year to show that there is little variation in the data sets.  The invariable nature of the data is 
likely to demonstrate that the meteorological data collected thus far is representative of long-
term conditions. 

PARAMETERS AND PERIOD OF RECORD 

The minimum required parameters in RG 3.63 include: 

• Temperature 
• Precipitation 
• Wind speed 
• Wind direction 
• Annual wind rose 
• Summary of stability classification 

Data for these parameters as well as others were collected since 2006 at Lost Creek.  Data was 
originally collected and evaluated for establishment of the baseline meteorology for a period 
from May 2006 through April 2007 as reported in TR Section 2.5 and is referred to herein as 
applicable.  The data collection rate for other annual data sets was evaluated to determine if 
they are valid based on the data recovery rate.  Table 1 shows the annual recovery rate for 
hourly data since 2006: 
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TABLE 1:  Annual Data Recovery Rates 

Year 
Hours 

per 
Period 

Hours of 
Data 

Collected 
% 

Recovery 
% Joint 

Recovery Status Comment 

2006-2007 8688 8152 93.8% 93.8% Acceptable  1 Year Evaluation Period for 
Permit Application (TR) 

2006 8760 5575 63.6% --- Reject Not full year 
2007 8760 4068 46.4% --- Reject Below 90% 
2008 8784 7489 85.3% --- Reject Below 90% 
2009 8760 8760 100.0% 99.9% Accept  
2010 8760 8691 99.2% 99.2% Accept  
2011 8760 7638 87.2% --- Reject Below 90% 
2012 8784 8209 93.5% 93.4% Accept  
2013 8760 8249 94.2% 94.1% Accept  
2014 8760 8026 91.6% 91.6% Accept  
2015 8760 6362 72.6% --- Reject Below 90% 
2016 8784 6903 78.6% --- Reject Below 90% 

 

Therefore, the established Period of Record (POR) that will be used for comparison herein 
includes 5 years of data (2009-2010 and 2012-2014).  Additionally, for several of the data 
parameters, basic statistics are provided to show the relative invariability of the data to include 
standard deviation and a control range of plus or minus 3 standard deviations (3-sigma 
tolerance). 

 

PARAMETER EVALUATION 

Temperature 

Since temperature is variable from year to year, the average values on a monthly basis are 
provided for qualitative comparison.  The average temperatures by month averaged over the 
entire period are shown below for comparison. 

Overall, as shown by both of the averages chart (Figure 1 and Figure 2), the warmest month is 
July and the coldest is January consistent with the evaluation in Technical Report Section 
2.5.1.1. 
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FIGURE 1 

 

 

FIGURE 2 
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The variation in the monthly averages from year-to-year are within 3 sigma tolerance.  The data 
show (Table 2) that the variation between years for each month are relatively stable over the 
POR. 

Table 2: Monthly Average Temperatures per Year 

Deg F 2009 2010 2012 2013 2014 Mean Std 
Dev 

-3 Std 
Dev 

+3 Std 
Dev 

Jan 19.3 16.0 21.4 13.7 18.3 17.7 2.7 9.8 25.7 
Feb 22.9 16.9 18.7 17.0 21.1 19.3 2.4 12.3 26.4 
Mar 29.5 31.3 36.3 30.4 30.8 31.6 2.4 24.4 38.8 
Apr 36.7 37.0 43.5 33.8 38.4 37.9 3.2 28.4 47.4 
May 49.8 42.7 50.7 50.2 50.2 48.7 3.0 39.7 57.8 
Jun 54.7 57.5 64.9 63.9 57.7 59.7 4.0 47.8 71.6 
Jul 64.0 65.9 69.8 69.4 68.2 67.5 2.2 60.9 74.0 
Aug 62.8 63.0 67.4 67.7 61.7 64.5 2.5 57.0 72.0 
Sep 57.3 56.8 56.9 56.3 55.6 56.6 0.6 54.8 58.4 
Oct 33.6 45.0 40.2 38.0 44.5 40.3 4.2 27.6 53.0 
Nov 29.1 25.8 33.1 29.5 27.6 29.0 2.4 21.8 36.3 
Dec 10.7 23.2 22.3 16.4 23.7 19.3 5.0 4.2 34.3 
 

Precipitation 

Precipitation is variable from year to year and typically low.  The total precipitation by year is 
provided on Figure 3 below.  The average annual precipitation for the full POR is 7.2 inches.  In 
comparison, nearby Rawlins, WY to the southeast receives 9.24 inches per year1 on average 
and Jeffrey City, WY to the north receives 10.04 inches per year2 on average. 

FIGURE 3 

 

                                                
1 US Climate Data - Average weather Rawlins, WY - 82301 - 1981-2010 normals 
2 US Climate Data - Average weather Jeffrey City, WY - 82310 - 1981-2010 normals 
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As shown on Figure 4 below, the monthly precipitation is widely variable.  

FIGURE 4 

 

Oddly, the mean total monthly precipitation (Figure 5) shows that October has been the wettest 
month, compared to the original evaluation (see TR Figure 2.5-2b) showing that from 2007-
2009, June was the wettest month.  However, even though the monthly totals per year are 
variable, the monthly mean precipitation over the full POR (Figure 5) is relatively consistent with 
the LC precipitation shown on TR Figure 2.5-2b.  The local precipitation shows variability 
compared to regional precipitation (i.e. Rawlins, Jeffrey City) typically for which May is the 
wettest month overall.  

FIGURE 5 
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Wind Speed and Direction 

Wind speed and direction are the primary parameters for determining dispersion of material and 
are evaluated together categorically.  In addition to the wind direction category chart, the data 
are presented in wind rose format included in Appendix A.  The data are charted (Figure 6 and 
Figure 7) and compared by year for the Period of Record: 

 

FIGURE 6 
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FIGURE 7 

 

Both the wind direction and windspeed category abundances (Table 3 and Table 4) are very 
similar between years and show little variation. 

TABLE 3: Wind Direction Category Abundances (%) per Year 

 2009 2010 2012 2013 2014 Mean Std Dev -3 Std 
Dev 

+3 Std 
Dev 

N 6.2% 4.4% 4.1% 5.7% 5.1% 5.1% 0.853% 2.6% 7.7% 
NNE 5.7% 4.3% 4.5% 4.8% 5.1% 4.9% 0.516% 3.3% 6.4% 

NE 4.9% 4.0% 4.7% 5.7% 5.4% 4.9% 0.665% 2.9% 6.9% 
ENE 3.4% 3.9% 3.7% 4.7% 3.9% 3.9% 0.497% 2.4% 5.4% 

E 3.8% 4.7% 4.0% 4.9% 3.4% 4.2% 0.642% 2.2% 6.1% 
ESE 4.4% 4.6% 3.9% 4.3% 3.4% 4.1% 0.469% 2.7% 5.5% 

SE 3.8% 4.2% 3.8% 4.1% 2.9% 3.8% 0.505% 2.3% 5.3% 
SSE 4.0% 4.6% 3.7% 3.4% 3.2% 3.8% 0.552% 2.1% 5.4% 

S 5.7% 7.6% 5.4% 6.0% 4.7% 5.9% 1.078% 2.6% 9.1% 
SSW 8.3% 10.9% 9.3% 8.4% 8.1% 9.0% 1.155% 5.5% 12.5% 

SW 11.7% 12.0% 12.5% 11.4% 12.8% 12.1% 0.562% 10.4% 13.8% 
WSW 15.0% 12.7% 16.7% 12.9% 14.2% 14.3% 1.610% 9.5% 19.1% 

W 9.7% 10.2% 11.9% 11.1% 14.2% 11.4% 1.769% 6.1% 16.7% 
WNW 4.0% 4.8% 4.9% 4.8% 5.9% 4.9% 0.686% 2.8% 6.9% 

NW 3.3% 3.2% 3.2% 3.2% 3.7% 3.3% 0.203% 2.7% 3.9% 
NNW 4.0% 3.1% 2.9% 3.4% 3.4% 3.3% 0.398% 2.1% 4.5% 

Calms 2.2% 0.6% 0.9% 1.1% 0.7% 1.1% 0.659% -0.9% 3.1% 
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TABLE 4: Wind Speed (m/s) Category Abundances (%) per Year 

m/s 2009 2010 2012 2013 2014 Mean Std 
Dev 

-3 Std 
Dev 

+3 
Std 
Dev 

Calms 1.95% 0.35% 0.74% 0.82% 0.50% 0.9% 0.633% -1.0% 2.8% 
0.50 - 4.00 44.2% 45.3% 40.1% 41.6% 38.4% 41.9% 2.848% 33.4% 50.5% 
4.00 - 8.00 39.5% 39.3% 41.7% 42.2% 42.3% 41.0% 1.489% 36.5% 45.5% 
8.00 - 12.00 12.4% 12.8% 14.5% 13.3% 16.0% 13.8% 1.481% 9.3% 18.2% 
12.00 - 16.00 1.9% 2.2% 2.8% 2.0% 2.7% 2.3% 0.412% 1.1% 3.5% 
>= 16.00 0.11% 0.10% 0.17% 0.13% 0.08% 0.1% 0.036% 0.0% 0.2% 

 

Wind Rose 

Wind roses by year are provided as Appendix A.  Roses were plotted using WRPLOT 
freeware.  The charts reveal that the predominant wind direction is from the west-southwest.  
The joint frequency distribution tables are also provided with the wind roses. 

Comparing the wind roses from year to year as well as to the composite, all of the roses are 
very similar with the predominant wind direction as west-southwest with a significant 
contribution from the west and southwest.  This is consistent with the pre-operational evaluation 
for the LC Station as described in TR Section 2.5.1.4.  The wind rose (see TR Figure 2.5-3b) 
shows the primary wind direction from the west and west-southwest. 

Atmospheric Stability 

The atmospheric stability was categorized in to the Pasquill Stability Categories A-E (Figure 8) 
and are based on sigma theta with wind speed adjustments3 and are displayed as the percent 
abundance on a yearly basis.  The most predominant is Class D which is indicative of relatively 
stable atmospheric conditions. 

 

 

 

 

 

 

 

 

                                                
3 USEPA, Meteorological Monitoring Guidance for Regulatory Modeling Applications, 2000 
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FIGURE 8 

 

 

As shown by the chart, the variation in year-to-year percent abundance for stability is very 
consistent.  The stability is consistent with the classification described in TR Section 2.5.1.4 
(see TR Figure 2.5-4).  Evaluating the percentages (Table 5) statistically show very little 
variation (i.e. within 3-sigma threshold) between the data sets from year-to-year. 

 

TABLE 5: Stability Category Abundances (%) per Year 

 2009 2010 2012 2013 2014 Mean Std 
Dev 

-3 Std 
Dev 

+3 Std 
Dev 

A 7.5% 6.2% 6.9% 6.6% 5.8% 6.6% 0.7% 4.6% 8.6% 
B 5.1% 5.6% 5.6% 5.8% 5.0% 5.4% 0.3% 4.4% 6.4% 
C 9.5% 10.1% 10.0% 10.4% 10.3% 10.1% 0.4% 9.0% 11.2% 
D 59.0% 59.2% 59.9% 60.4% 62.0% 60.1% 1.2% 56.5% 63.7% 
E 8.8% 9.9% 8.6% 7.9% 8.1% 8.7% 0.8% 6.3% 11.0% 
F 10.0% 9.0% 9.1% 8.9% 8.9% 9.2% 0.5% 7.8% 10.6% 

 

 

CONCLUSION 

A valid POR was established and the data were compared from year-to-year as well as to the 
initial baseline evaluation for the original permit application.  The consistency in five years of 
meteorological data should provide conclusive evidence that the data collected is representative 
of long-term conditions at the Lost Creek ISR Project site without resorting to the tedious 
process of statistically comparing one or more years of onsite data to long-term data collected 
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from an off-site weather station.  Moreover, the stability of data confirms the suitability of the 
siting of the data collection station.  

The only issue with consistency in the meteorological data at the Lost Creek site is with the 
precipitation record which is variable both in annual totals and monthly total from year-to-year.  
As stated in TR 2.5.1.2, the variability in precipitation is likely due to localized thunderstorms 
and variations in regional precipitation and moisture.   

Furthermore, the consistency in the data demonstrates that the siting of monitoring locations for 
radon, gamma exposure, and radiological air particulates useful in demonstrating compliance 
with requirements for doses to members of the public (10 CFR 20) remains valid as established 
in the baseline evaluation provided in the Technical Report.  The placement of the monitoring 
locations is consistent with Regulatory Guide 4.14 and pre-operational MILDOS modeling.  No 
adjustments to monitoring locations are required and no revisions to the MILDOS-based monitor 
siting is necessary since the meteorological data are consistent.  The data collection process 
will continue with reporting provided in the Semi-Annual Effluent and Environmental Monitoring 
Report. 
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WRPLOT View - Lakes Environmental Software

WIND ROSE PLOT: 
Station Lost Creek  

COMMENTS:

2009
COMPANY NAME:
Lost Creek ISR, LLC

MODELER:

DATE:
2/6/2018

PROJECT NO.:

NORTH

SOUTH

WEST EAST

3.06%

6.12%

9.18%

12.2%

15.3%

WIND SPEED 
(m/s)

 >= 16.00

 12.00 - 16.00

 8.00 - 12.00

 4.00 - 8.00

 0.50 - 4.00

Calms: 1.95%

TOTAL COUNT:
8760 hrs.

CALM WINDS:
1.95%

DATA PERIOD:
Start Date: 1/1/2009 - 00:00
End Date: 12/31/2009 - 23:00

AVG. WIND SPEED:
4.75 m/s

DISPLAY:
 Wind Speed
Direction (blowing from)



Joint Frequency Distribution
Lost Creek ISR Project

2009
Directions 0.5 - 4.0 4.0 - 8.0 8.0 - 12.0 12.0 - 16.0 >= 16.0 Total

N 0.01735 0.0339 0.00993 0.00068 0 0.062
NNE 0.02192 0.025 0.00765 0.00183 0.00034 0.057

NE 0.02283 0.01895 0.00616 0.00091 0 0.049
ENE 0.01906 0.0129 0.00183 0.00023 0 0.034

E 0.03094 0.00696 0.00091 0 0 0.039
ESE 0.03836 0.00559 0 0 0 0.044

SE 0.03482 0.004 0 0 0 0.039
SSE 0.03276 0.00696 0.00023 0 0 0.040

S 0.03756 0.01712 0.00171 0.0008 0 0.057
SSW 0.03756 0.03573 0.00913 0.00057 0 0.083

SW 0.03881 0.06233 0.01438 0.00148 0.00011 0.117
WSW 0.03322 0.07032 0.03904 0.00719 0.00023 0.150

W 0.02295 0.04646 0.0234 0.00422 0.00011 0.097
WNW 0.01781 0.01906 0.00285 0.00011 0 0.040

NW 0.01826 0.0137 0.00148 0 0 0.033
NNW 0.01792 0.01564 0.00502 0.0008 0.00034 0.040

Sub-Total 0.44212 0.39463 0.12374 0.01884 0.00114 0.980
Calms 0.020
Missing/Incomplete 0
Total 1

Wind Classes (m/s)
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WIND ROSE PLOT: 
Station Lost Creek  

COMMENTS:

2010
COMPANY NAME:
Lost Creek ISR, LLC

MODELER:

DATE:
2/6/2018

PROJECT NO.:

NORTH

SOUTH

WEST EAST

2.6%

5.2%

7.8%

10.4%

13%

WIND SPEED 
(m/s)

 >= 16.00

 12.00 - 16.00

 8.00 - 12.00

 4.00 - 8.00

 0.50 - 4.00

Calms: 0.35%

TOTAL COUNT:
8691 hrs.

CALM WINDS:
0.35%

DATA PERIOD:
Start Date: 1/1/2010 - 00:00
End Date: 12/29/2010 - 16:00

AVG. WIND SPEED:
4.85 m/s

DISPLAY:
 Wind Speed
Direction (blowing from)



Joint Frequency Distribution
Lost Creek ISR Project

2010
Directions 0.5 - 4.0 4.0 - 8.0 8.0 - 12.0 12.0 - 16.0 >= 16.0 Total

N 0.01312 0.02025 0.0099 0.00127 0 0.045
NNE 0.01703 0.0237 0.00242 0.00023 0 0.043

NE 0.01703 0.01691 0.00529 0.00081 0 0.040
ENE 0.02198 0.01496 0.00207 0.00023 0 0.039

E 0.03417 0.01128 0.00184 0.00058 0 0.048
ESE 0.03993 0.00598 0.00046 0 0 0.046

SE 0.03555 0.00633 0.00023 0 0 0.042
SSE 0.03693 0.00805 0.00092 0 0 0.046

S 0.04602 0.02428 0.00483 0.00115 0 0.076
SSW 0.03832 0.04648 0.02037 0.00357 0.00023 0.109

SW 0.04349 0.05857 0.01749 0.00115 0.00012 0.121
WSW 0.03199 0.0596 0.02923 0.00656 0.00023 0.128

W 0.02646 0.04602 0.02416 0.00495 0.00046 0.102
WNW 0.02014 0.02313 0.00391 0.00104 0 0.048

NW 0.01622 0.01415 0.00184 0.00012 0 0.032
NNW 0.01507 0.01312 0.00265 0 0 0.031

Sub-Total 0.45346 0.39282 0.1276 0.02163 0.00104 0.997
Calms 0.003
Missing/Incomplete 0
Total 1

Wind Classes (m/s)
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WIND ROSE PLOT: 
Station Lost Creek  

COMMENTS:

2012
COMPANY NAME:
Lost Creek ISR, LLC

MODELER:

DATE:
2/6/2018

PROJECT NO.:

NORTH

SOUTH

WEST EAST

3.4%

6.8%

10.2%

13.6%

17%

WIND SPEED 
(m/s)

 >= 16.00

 12.00 - 16.00

 8.00 - 12.00

 4.00 - 8.00

 0.50 - 4.00

Calms: 0.74%

TOTAL COUNT:
8209 hrs.

CALM WINDS:
0.74%

DATA PERIOD:
Start Date: 1/1/2012 - 00:00
End Date: 12/31/2012 - 23:00

AVG. WIND SPEED:
5.13 m/s

DISPLAY:
 Wind Speed
Direction (blowing from)



Joint Frequency Distribution
Lost Creek ISR Project

2012
Directions 0.5 - 4.0 4.0 - 8.0 8.0 - 12.0 12.0 - 16.0 >= 16.0 Total

N 0.01791 0.0173 0.00512 0.00097 0 0.041
NNE 0.01839 0.02241 0.00439 0.00024 0 0.045

NE 0.02047 0.02193 0.00451 0.00012 0 0.047
ENE 0.01632 0.01913 0.00122 0 0 0.037

E 0.02656 0.01267 0.00085 0 0 0.040
ESE 0.03167 0.00658 0.00049 0 0 0.039

SE 0.0296 0.00731 0.00073 0 0 0.038
SSE 0.02899 0.00731 0.00037 0 0 0.037

S 0.03265 0.01766 0.00305 0.00097 0 0.054
SSW 0.03971 0.03533 0.01401 0.00414 0.00012 0.093

SW 0.03715 0.06408 0.01913 0.00499 0.00012 0.125
WSW 0.0324 0.07699 0.04666 0.00962 0.0011 0.167

W 0.02229 0.0536 0.03569 0.00658 0.00037 0.119
WNW 0.01523 0.0268 0.00707 0.00024 0 0.049

NW 0.01705 0.01425 0.00097 0 0 0.032
NNW 0.01486 0.01364 0.00049 0 0 0.029

Sub-Total 0.40127 0.41698 0.14472 0.0279 0.00171 0.993
Calms 0.007
Missing/Incomplete 0
Total 1

Wind Classes (m/s)
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WIND ROSE PLOT: 
Station Lost Creek  

COMMENTS:

2013
COMPANY NAME:
Lost Creek ISR, LLC

MODELER:

DATE:
2/6/2018

PROJECT NO.:

NORTH

SOUTH

WEST EAST

2.64%

5.28%

7.92%

10.6%

13.2%

WIND SPEED 
(m/s)

 >= 16.00

 12.00 - 16.00

 8.00 - 12.00

 4.00 - 8.00

 0.50 - 4.00

Calms: 0.82%

TOTAL COUNT:
8249 hrs.

CALM WINDS:
0.82%

DATA PERIOD:
Start Date: 1/1/2013 - 00:00
End Date: 12/31/2013 - 23:00

AVG. WIND SPEED:
4.96 m/s

DISPLAY:
 Wind Speed
Direction (blowing from)



Joint Frequency Distribution
Lost Creek ISR Project

2013
Directions 0.5 - 4.0 4.0 - 8.0 8.0 - 12.0 12.0 - 16.0 >= 16.0 Total

N 0.01588 0.032 0.00824 0.00085 0 0.057
NNE 0.016 0.02206 0.00655 0.00242 0.00048 0.048

NE 0.01867 0.02509 0.01115 0.00206 0.00024 0.057
ENE 0.01964 0.02291 0.00461 0.00012 0 0.047

E 0.02885 0.0143 0.00582 0.00036 0 0.049
ESE 0.03625 0.0063 0.00048 0 0 0.043

SE 0.03758 0.004 0.00024 0 0 0.042
SSE 0.02873 0.00533 0 0 0 0.034

S 0.03455 0.02121 0.00352 0.00073 0 0.060
SSW 0.03722 0.03552 0.0097 0.00206 0.00012 0.085

SW 0.03673 0.06207 0.0143 0.00097 0 0.114
WSW 0.03322 0.06098 0.03128 0.00412 0 0.130

W 0.02546 0.05322 0.0274 0.00497 0.00048 0.112
WNW 0.01588 0.0257 0.00606 0.00085 0 0.048

NW 0.01503 0.01637 0.00109 0 0 0.032
NNW 0.01624 0.01479 0.00242 0.00024 0 0.034

Sub-Total 0.41593 0.42187 0.13286 0.01976 0.00133 0.992
Calms 0.008
Missing/Incomplete 0
Total 1

Wind Classes (m/s)



WRPLOT View - Lakes Environmental Software

WIND ROSE PLOT: 
Station Lost Creek  

COMMENTS:

2014
COMPANY NAME:
Lost Creek ISR, LLC

MODELER:

DATE:
2/6/2018

PROJECT NO.:

NORTH

SOUTH

WEST EAST

2.9%

5.8%

8.7%

11.6%

14.5%

WIND SPEED 
(m/s)

 >= 16.00

 12.00 - 16.00

 8.00 - 12.00

 4.00 - 8.00

 0.50 - 4.00

Calms: 0.50%

TOTAL COUNT:
8026 hrs.

CALM WINDS:
0.50%

DATA PERIOD:
Start Date: 1/1/2014 - 00:00
End Date: 12/31/2014 - 23:00

AVG. WIND SPEED:
5.24 m/s

DISPLAY:
 Wind Speed
Direction (blowing from)



Joint Frequency Distribution
Lost Creek ISR Project

2014
Directions 0.5 - 4.0 4.0 - 8.0 8.0 - 12.0 12.0 - 16.0 >= 16.0 Total

N 0.01495 0.02492 0.00947 0.00174 0 0.051
NNE 0.02081 0.02467 0.00498 0.00087 0 0.051

NE 0.01744 0.02492 0.00997 0.00174 0 0.054
ENE 0.01894 0.01732 0.00224 0.00037 0 0.039

E 0.02317 0.01009 0.00062 0 0 0.034
ESE 0.02841 0.00536 0.0005 0 0 0.034

SE 0.02592 0.00336 0.00012 0 0 0.029
SSE 0.02654 0.00536 0.00012 0 0 0.032

S 0.03289 0.01196 0.00212 0 0 0.047
SSW 0.03601 0.03289 0.0091 0.00311 0 0.081

SW 0.03937 0.06691 0.01981 0.0015 0.00012 0.128
WSW 0.0294 0.06292 0.04211 0.0076 0.00025 0.142

W 0.02517 0.06354 0.04423 0.00847 0.00037 0.142
WNW 0.01645 0.03414 0.00797 0.00062 0 0.059

NW 0.01582 0.01906 0.00199 0.00012 0 0.037
NNW 0.01308 0.01545 0.00486 0.00062 0 0.034

Sub-Total 0.38438 0.42288 0.16023 0.02679 0.00075 0.995
Calms 0.005
Missing/Incomplete 0
Total 1

Wind Classes (m/s)



WRPLOT View - Lakes Environmental Software

WIND ROSE PLOT: 
Station Lost Creek  

COMMENTS:

POR- 
2009-2010, 
2012-2014

COMPANY NAME:
Lost Creek ISR, LLC

MODELER:

DATE:
2/6/2018

PROJECT NO.:

NORTH

SOUTH

WEST EAST

2.92%

5.84%

8.76%

11.7%

14.6%

WIND SPEED 
(m/s)

 >= 16.00

 12.00 - 16.00

 8.00 - 12.00

 4.00 - 8.00

 0.50 - 4.00

Calms: 0.88%

TOTAL COUNT:
41935 hrs.

CALM WINDS:
0.88%

DATA PERIOD:
Start Date: 1/1/2009 - 00:00
End Date: 12/31/2014 - 23:00

AVG. WIND SPEED:
4.98 m/s

DISPLAY:
 Wind Speed
Direction (blowing from)



Joint Frequency Distribution
Lost Creek ISR Project

POR Composite 
2009-2010, 2012-2014

Directions 0.5 - 4.0 4.0 - 8.0 8.0 - 12.0 12.0 - 16.0 >= 16.0 Total
N 0.01583 0.02573 0.00856 0.0011 0 0.051

NNE 0.01884 0.02358 0.0052 0.00112 0.00017 0.049
NE 0.01932 0.02146 0.00737 0.00112 0.00005 0.049

ENE 0.01922 0.01736 0.00238 0.00019 0 0.039
E 0.02885 0.01102 0.002 0.00019 0 0.042

ESE 0.03505 0.00596 0.00038 0 0 0.041
SE 0.03279 0.00501 0.00026 0 0 0.038

SSE 0.0309 0.00663 0.00033 0 0 0.038
S 0.03687 0.01853 0.00305 0.00074 0 0.059

SSW 0.03777 0.0373 0.01252 0.00267 0.0001 0.090
SW 0.03916 0.06272 0.01698 0.002 0.0001 0.121

WSW 0.03207 0.06615 0.03756 0.00701 0.00036 0.143
W 0.02447 0.05237 0.03074 0.00579 0.00036 0.114

WNW 0.01715 0.02561 0.00551 0.00057 0 0.049
NW 0.0165 0.01545 0.00148 0.00005 0 0.033

NNW 0.01548 0.01452 0.0031 0.00033 0.00007 0.034
Sub-Total 0.42027 0.4094 0.13743 0.02289 0.00119 0.991
Calms 0.009
Missing/Incomplete 0
Total 1

Wind Classes (m/s)


