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1. INTRODUCTION 

This report, prepared for Watco Terminal & Port Services by MSI Trinity Consultants, summarizes PM10, Arsenic 
(As), Cadmium (Cd), Chromium (Cr), Lead (Pb), Manganese (Mn), Nickel (Ni), and Vanadium (V) metals and wind 
data for the period June 1 through June 30, 2019 that are being collected at monitoring stations operated by Watco 
at the Chicago Ferro Terminal. The purpose for the air quality and meteorological measurements is in response 
to a May 15, 2018 request made from EPA under Section 114(a) of the Clean Air Act in an effort to determine if 
Watco’s emission sources are in compliance with the Clean Air Act and the Illinois State Implementation Program. 
 
The Chicago Ferro Terminal is located near the intersection of E. 126th street and S. Carondolet Ave in Chicago, 
Illinois. The air quality monitoring station, located in the facility office building area, collects ambient filter-based 
particulate matter less than 10 (PM10) concentration data. Since the nature of the dust principally contains lead 
and the toxic metals, these filters are analyzed for the metals listed above. At the meteorological station which is 
located atop building “D”, continuous measurements of wind speed and wind direction are recorded.  
 

1.1 MONITORING STATION DESCRIPTION 
 
On September 5, 2018, a Met One Inc. Model E-SEQ-FRM filter-based PM10 sampler was installed at the Chicago 
Ferro Terminal to document and record respirable PM10 concentrations. Official PM10 monitoring began on 
September 17, 2018. The meteorological monitoring station consisting of a wind speed and wind direction sensor 
was installed prior to September 2018 by Watco at the Chicago Ferro Terminal. The sampling locations of the 
PM10 and meteorological monitoring equipment in latitude and longitude and in UTM coordinates are presented 
in Table 1-1.  Figure 1.1 presents a Google Earth image showing the PM10 and meteorological sampling locations. 
Figures 1.2 and 1.3 present photographs of the PM10 sampler and meteorological measurement system. 

Table 1-1 PM10 and Meteorological Sampling Locations 

 Meteorological Air Quality 

Latitude (WGS84) 41°40'7.65"N 41°40'5.69"N 

Longitude (WGS84) 87°33'19.90"W 87°33'11.68"W 

UTM Easting (m) (NAD83) 453754.62 453944.31 

UTM Northing (m) (NAD83) 4613152.66 4613090.99 

Elevation (m-msl) 178.3 178.3 
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Figure 1.1 Google Earth Image Showing PM10 and Meteorological Monitoring Locations 

Figure 1.2 Photograph of PM10 Sampling Location 
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Figure 1.3 Photograph of Meteorological Tower on Building D 

 

1.2 MONITORING EQUIPMENT 
 
At the PM10 sampling location, a Met One E-SEQ-FRM filter-based sampler, which is a candidate EPA federal 
reference method for PM10, is operated.  In this unit, a sample stream passes through filter cassettes containing a 
47 mm diameter sample filter. A mass flow controller downstream of the filter controls the flow rate at a constant 
volumetric level. The sampler is configured to collect 24-hour (midnight to midnight) samples every three days in 
accordance with the schedule adopted by EPA. The Met One 034B Wind Sensor, attached to tripod mast, combines 
wind speed and direction measurements in a single sensing unit. Wind measurements are recorded continuously. 
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2. DATA SUMMARY 

This section of the report summarizes the PM10 and metals concentration data, and wind data results for June 1 
through June 30, 2019. PM10 and metal concentration filter results, and hourly wind speed and direction data are 
tabulated in the appendices. For the meteorological measurements, the appendix tables display the hourly average 
of measurements recorded in the hour “ending”; that is, the first hour of the day is labeled 01, meaning the hour 
beginning at 00:00:01 and ending at 01:00:00 a.m. The second hour is labeled 02, meaning the values collected 
from 01:00:01 a.m. to 02:00:00 a.m.  
 
Gravimetric and metals analysis results were provided by Intermountain Laboratories (IML). For the 
determination of metals (As, Cd, Cr, Pb, Mn, Ni, and V) on PM air filters, EPA’s IO Compendium Method IO-3.5: 
“Determination of Metals in Ambient Particulate Matter Using Inductively Coupled Plasma/Mass Spectrometry 
(ICP/MS)" was utilized by the analytical laboratory. 

2.1 PM10 AND METALS CONCENTRATION DATA  

The three-day PM10 filter sampling results, in micrograms per cubic meter (µg/m3), and sampling information for 
the June 1 through June 30 monitoring period are presented in Table 2-1 and Appendix A. Metals concentrations, 
in nanograms per cubic meter (ng/m3) and corrected to standard temperature and pressure (STP), for the June 1 
through June 30 monitoring period are presented in Table 2-2 and Appendix B.  

Table 2-1 PM10 Concentration Results in Micrograms per Cubic Meter from June 1 through June 30, 2019 

Sampling 
Date 

Filter 
Number 

Net 
Weight 

(mg) 

Elapsed 
Time 
(min) 

LTP 
PM10 
Conc. 

(μg/m3) 

STP 
PM10 
Conc. 

(μg/m3) 

Comments 

06/02/19 P2956003 0.2545 1440 10.6 10.5  

06/05/19 P2956004 0.4094 1440 17.0 17.4  

06/08/19 P2956005 0.0822 1440 3.4 3.4  

06/11/19 P2956006 0.6170 1440 25.7 26.0  

06/14/19 P2956007 0.0857 1440 3.5 3.6  

06/17/19 P2956010 0.5438 1440 22.6 22.4  

06/20/19 P2956011 0.4064 1440 16.9 16.9  

06/23/19 P2956012 0.2503 1440 10.4 10.6  

06/26/19 P2956013 0.8634 1440 35.9 36.9  

06/29/19 P2956014 0.6754 1440 28.1 28.8  
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Table 2-2 Metal Concentration Results in Nanograms per Cubic Meter from June 1 through June 30, 2019 

Sampling 
Date 

Filter 
Number 

As1 
(ng/m3) 

Cd1 
(ng/m3) 

Cr1 
(ng/m3) 

Pb1 

(ng/m3) 
Mn1 

(ng/m3) 
Ni1 

(ng/m3) 
V1 

(ng/m3) 

06/02/19 P2956003 0 0 0 4.25 0 0 0 

06/05/19 P2956004 0 0 0 3.99 37 0 0 

06/08/19 P2956005 0 0 0 0.00 0 0 0 

06/11/19 P2956006 0 0 0 0.00 0 0 0 

06/14/19 P2956007 0 0 0 0.00 0 0 0 

06/17/19 P2956010 0 0 0 7.89 46 0 0 

06/20/19 P2956011 0 0 0 7.60 29 0 0 

06/23/19 P2956012 0 0 0 2.76 0 0 0 

06/26/19 P2956013 0 0 0 4.70 77 0 0 

06/29/19 P2956014 0 0 0 4.75 37 0 0 
1 Corrected to standard temperature and pressure (0°C and 760 mmHg) 

2.2 HORIZONTAL WIND DIRECTION AND WIND SPEED 

Figure 2.1 presents a diagram of the joint frequency of occurrence distributions (wind rose) of wind speed and 
wind direction for June 1 through June 30, 2019. Hourly wind speed and wind direction data for June 2019 are 
presented in Appendix C. 
 

 
Figure 2.1 Wind Rose, June 1 through June 30, 2019 
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The predominant wind during June 2019 was from the north-northeast. Reported wind directions represent the 
directions from which the wind is blowing.  During June, there were no calm periods. The percentage of wind 
speeds that were not calm but were less than 5.14 miles per hour (mph) were 26.2 percent. The percentage of 
wind that were greater than 10.8 mph was 13.8 percent. The maximum wind gust in June at the Watco monitoring 
station was 39.9 mph. 

2.3 DATA RECOVERY 

The data recovery for the PM10 sampler for the June 1 through June 30, 2019 monitoring period, in percent 
possible, was 100%.   
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3. QUALITY CONTROL 

Visual inspection of the PM10 monitoring station occurs monthly since the Met One E-SEQ-FRM sampler holds 16 
filters. At this time, the site technician performs any required maintenance. Monthly, the site operator performs 
flow checks on the Met One E-SEQ-FRM sampler. Calibration of the PM10 equipment occurs quarterly, when 
changes are made to the sampler, or when problems require it.   
 
The meteorological data are accessed from the Stevens-connect.com website. Meteorological equipment 
calibrations will be performed when problems are noted and semi-annually. Sensors which do not meet 
calibration specifications or fail performance audits are repaired and recalibrated. 
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PM10 Concentration Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IML Air Science

Network:
Site: Watco

Sampler ID: 1 AQS ID:
Sampler Type: Met One E-SEQ-FRM

Concentration Concentration Sample Sample Std 
Filter (µg/m3) (µg/m3) Period Volume Volume Tare Gross Net

Date ID LTP STP (hr:min) (m3) (m3) (mg) (mg) (mg) Flag Comments

06/02/19 P2956003 10.6 10.5 24:00 24.0 24.1 399.5741 399.8286 0.2545

06/05/19 P2956004 17.0 17.4 24:00 24.0 23.5 397.8059 398.2153 0.4094

06/08/19 P2956005 3.4 3.4 24:00 24.0 23.8 402.5159 402.5981 0.0822

06/11/19 P2956006 25.7 26.0 24:00 24.0 23.7 400.2197 400.8367 0.6170

06/14/19 P2956007 3.5 3.6 24:00 24.0 23.8 402.3094 402.3951 0.0857

06/17/19 P2956010 22.6 22.4 24:00 24.0 24.2 396.6775 397.2213 0.5438

06/20/19 P2956011 16.9 16.9 24:00 24.0 24.1 400.1544 400.5608 0.4064

06/23/19 P2956012 10.4 10.6 24:00 24.0 23.5 394.7392 394.9895 0.2503

06/26/19 P2956013 35.9 36.9 24:00 24.0 23.4 396.9993 397.8627 0.8634

06/29/19 P2956014 28.1 28.8 24:00 24.0 23.4 404.1070 404.7824 0.6754

06/15/19 P2956008 403.5637 403.5627 -0.0010

# Valid Recovery Average St. Dev. Max Min

10 100% 17.7 11.0 36.9 3.4

Inter-Mountain Laboratories’ (IML) data validation is limited by the provided information. Data have been validated based on laboratory QC, field observations and other information available to IML. Additional 
data validation based on information not provided to IML may be required. According to 40 CFR 58.15 final responsibilities for data review and validation lies with each agency submitting data to AQS.

PM10 Sampler Summary

June 1, 2019 - June 30, 2019

Trinity - Watco

Mass

Field Blank

Reported 07/10/2019 555 Absaraka St, Sheridan, WY  82801
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Metals Concentration Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



7/12/2019Date:

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Project: WATCO
CLIENT: Trinity Consultants

Lab Order: S1907139

CASE NARRATIVE

Report ID: S1907139001

Samples 2956003 #362, 2956004 #363, 2956005 #364, 2956006 #365, 2956007 #366, 2956008 #367, 2956010 #368, 
2956011 #369, 2956012 #372, 2956013 #373 and 2956014 #374 were received on July 9, 2019.

All samples were received and analyzed within the EPA recommended holding times, except those noted below in this case 
narrative.   Samples were analyzed using the methods outlined in the following references:

"Standard Methods For The Examination of Water and Wastewater", approved method versions
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd Edition
40 CFR Parts 136 and 141
40 CFR Part 50, Appendices B, J, L, and O
Methods indicated in the Methods Update Rule published in the Federal Register Friday, May 18, 2012
ASTM approved and recognized standards

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as 
indicated in this case narrative.

Page 1 of 1
John Jacobs, Project Manager

Reviewed by:



Project: WATCO

Client Sample ID: 2956003 #362

Collection Date: 6/2/2019

Matrix: Filter

Analyses Result Qual Units Date Analyzed/InitRL

CLIENT: Trinity Consultants

Work  Order: S1907139

Lab ID: S1907139-001

Date Reported:

Sample Analysis Report

Report ID: S1907139001

Method

Date Received: 7/9/2019 10:00:00 AM
Sampler: MS

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

7/12/2019

Your Environmental Monitoring Partner

COC: 183262

4525 Wasatch Blvd.
Suite 200
Salt Lake City, UT 84124

Field
Actual Volume 06/02/2019 0000 m³24 Field

IO-3.5 Teflon Filters
Arsenic 07/11/2019 175150 ng/filterND MS IO-3.5

Cadmium 07/11/2019 17511000 ng/filterND MS IO-3.5

Chromium 07/11/2019 17511500 ng/filterND MS IO-3.5

Lead 07/11/2019 175150 ng/filter100 MS IO-3.5

Manganese 07/11/2019 1751600 ng/filterND MS IO-3.5

Nickel 07/11/2019 17511300 ng/filterND MS IO-3.5

Vanadium 07/11/2019 17512450 ng/filterND MS IO-3.5

Filter Metals Concentration
Arsenic 07/12/2019 10012.08 ng/m³ND JJ Calculation

Cadmium 07/12/2019 100141.7 ng/m³ND JJ Calculation

Chromium 07/12/2019 100162.5 ng/m³ND JJ Calculation

Lead 07/12/2019 10012.08 ng/m³4.25 JJ Calculation

Manganese 07/12/2019 100125 ng/m³ND JJ Calculation

Nickel 07/12/2019 100154.2 ng/m³ND JJ Calculation

Vanadium 07/12/2019 1001102 ng/m³ND JJ Calculation

Qualifiers:  

Page 1 of 11
John Jacobs, Project Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit
B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits U Analysis reported under the reporting limit
X Matrix Effect



Project: WATCO

Client Sample ID: 2956004 #363

Collection Date: 6/5/2019

Matrix: Filter

Analyses Result Qual Units Date Analyzed/InitRL

CLIENT: Trinity Consultants

Work  Order: S1907139

Lab ID: S1907139-002

Date Reported:

Sample Analysis Report

Report ID: S1907139001

Method

Date Received: 7/9/2019 10:00:00 AM
Sampler: MS

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

7/12/2019

Your Environmental Monitoring Partner

COC: 183262

4525 Wasatch Blvd.
Suite 200
Salt Lake City, UT 84124

Field
Actual Volume 06/05/2019 0000 m³24 Field

IO-3.5 Teflon Filters
Arsenic 07/11/2019 180450 ng/filterND MS IO-3.5

Cadmium 07/11/2019 18041000 ng/filterND MS IO-3.5

Chromium 07/11/2019 18041500 ng/filterND MS IO-3.5

Lead 07/11/2019 180450 ng/filter100 MS IO-3.5

Manganese 07/11/2019 1804600 ng/filter900 MS IO-3.5

Nickel 07/11/2019 18041300 ng/filterND MS IO-3.5

Vanadium 07/11/2019 18042450 ng/filterND MS IO-3.5

Filter Metals Concentration
Arsenic 07/12/2019 10012.08 ng/m³ND JJ Calculation

Cadmium 07/12/2019 100141.7 ng/m³ND JJ Calculation

Chromium 07/12/2019 100162.5 ng/m³ND JJ Calculation

Lead 07/12/2019 10012.08 ng/m³3.99 JJ Calculation

Manganese 07/12/2019 100125 ng/m³37 JJ Calculation

Nickel 07/12/2019 100154.2 ng/m³ND JJ Calculation

Vanadium 07/12/2019 1001102 ng/m³ND JJ Calculation

Qualifiers:  
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Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit
B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits U Analysis reported under the reporting limit
X Matrix Effect



Project: WATCO

Client Sample ID: 2956005 #364

Collection Date: 6/8/2019

Matrix: Filter

Analyses Result Qual Units Date Analyzed/InitRL

CLIENT: Trinity Consultants

Work  Order: S1907139

Lab ID: S1907139-003

Date Reported:

Sample Analysis Report

Report ID: S1907139001

Method

Date Received: 7/9/2019 10:00:00 AM
Sampler: MS

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

7/12/2019

Your Environmental Monitoring Partner

COC: 183262

4525 Wasatch Blvd.
Suite 200
Salt Lake City, UT 84124

Field
Actual Volume 06/08/2019 0000 m³24 Field

IO-3.5 Teflon Filters
Arsenic 07/11/2019 181750 ng/filterND MS IO-3.5

Cadmium 07/11/2019 18171000 ng/filterND MS IO-3.5

Chromium 07/11/2019 18171500 ng/filterND MS IO-3.5

Lead 07/11/2019 181750 ng/filterND MS IO-3.5

Manganese 07/11/2019 1817600 ng/filterND MS IO-3.5

Nickel 07/11/2019 18171300 ng/filterND MS IO-3.5

Vanadium 07/11/2019 18172450 ng/filterND MS IO-3.5

Filter Metals Concentration
Arsenic 07/12/2019 10012.08 ng/m³ND JJ Calculation

Cadmium 07/12/2019 100141.7 ng/m³ND JJ Calculation

Chromium 07/12/2019 100162.5 ng/m³ND JJ Calculation

Lead 07/12/2019 10012.08 ng/m³ND JJ Calculation

Manganese 07/12/2019 100125 ng/m³ND JJ Calculation

Nickel 07/12/2019 100154.2 ng/m³ND JJ Calculation

Vanadium 07/12/2019 1001102 ng/m³ND JJ Calculation

Qualifiers:  
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Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit
B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits U Analysis reported under the reporting limit
X Matrix Effect



Project: WATCO

Client Sample ID: 2956006 #365

Collection Date: 6/11/2019

Matrix: Filter

Analyses Result Qual Units Date Analyzed/InitRL

CLIENT: Trinity Consultants

Work  Order: S1907139

Lab ID: S1907139-004

Date Reported:

Sample Analysis Report

Report ID: S1907139001

Method

Date Received: 7/9/2019 10:00:00 AM
Sampler: MS

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

7/12/2019

Your Environmental Monitoring Partner

COC: 183262

4525 Wasatch Blvd.
Suite 200
Salt Lake City, UT 84124

Field
Actual Volume 06/11/2019 0000 m³24 Field

IO-3.5 Teflon Filters
Arsenic 07/11/2019 184350 ng/filterND MS IO-3.5

Cadmium 07/11/2019 18431000 ng/filterND MS IO-3.5

Chromium 07/11/2019 18431500 ng/filterND MS IO-3.5

Lead 07/11/2019 184350 ng/filterND MS IO-3.5

Manganese 07/11/2019 1843600 ng/filterND MS IO-3.5

Nickel 07/11/2019 18431300 ng/filterND MS IO-3.5

Vanadium 07/11/2019 18432450 ng/filterND MS IO-3.5

Filter Metals Concentration
Arsenic 07/12/2019 10012.08 ng/m³ND JJ Calculation

Cadmium 07/12/2019 100141.7 ng/m³ND JJ Calculation

Chromium 07/12/2019 100162.5 ng/m³ND JJ Calculation

Lead 07/12/2019 10012.08 ng/m³ND JJ Calculation

Manganese 07/12/2019 100125 ng/m³ND JJ Calculation

Nickel 07/12/2019 100154.2 ng/m³ND JJ Calculation

Vanadium 07/12/2019 1001102 ng/m³ND JJ Calculation

Qualifiers:  
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These results apply only to the samples tested. RL - Reporting Limit
B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits U Analysis reported under the reporting limit
X Matrix Effect



Project: WATCO

Client Sample ID: 2956007 #366

Collection Date: 6/14/2019

Matrix: Filter

Analyses Result Qual Units Date Analyzed/InitRL

CLIENT: Trinity Consultants

Work  Order: S1907139

Lab ID: S1907139-005

Date Reported:

Sample Analysis Report

Report ID: S1907139001

Method

Date Received: 7/9/2019 10:00:00 AM
Sampler: MS

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

7/12/2019

Your Environmental Monitoring Partner

COC: 183262

4525 Wasatch Blvd.
Suite 200
Salt Lake City, UT 84124

Field
Actual Volume 06/14/2019 0000 m³24 Field

IO-3.5 Teflon Filters
Arsenic 07/11/2019 184950 ng/filterND MS IO-3.5

Cadmium 07/11/2019 18491000 ng/filterND MS IO-3.5

Chromium 07/11/2019 18491500 ng/filterND MS IO-3.5

Lead 07/11/2019 184950 ng/filterND MS IO-3.5

Manganese 07/11/2019 1849600 ng/filterND MS IO-3.5

Nickel 07/11/2019 18491300 ng/filterND MS IO-3.5

Vanadium 07/11/2019 18492450 ng/filterND MS IO-3.5

Filter Metals Concentration
Arsenic 07/12/2019 10012.08 ng/m³ND JJ Calculation

Cadmium 07/12/2019 100141.7 ng/m³ND JJ Calculation

Chromium 07/12/2019 100162.5 ng/m³ND JJ Calculation

Lead 07/12/2019 10012.08 ng/m³ND JJ Calculation

Manganese 07/12/2019 100125 ng/m³ND JJ Calculation

Nickel 07/12/2019 100154.2 ng/m³ND JJ Calculation

Vanadium 07/12/2019 1001102 ng/m³ND JJ Calculation

Qualifiers:  
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John Jacobs, Project Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit
B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits U Analysis reported under the reporting limit
X Matrix Effect



Project: WATCO

Client Sample ID: 2956008 #367

Collection Date: 6/15/2019

Matrix: Filter

Analyses Result Qual Units Date Analyzed/InitRL

CLIENT: Trinity Consultants

Work  Order: S1907139

Lab ID: S1907139-006

Date Reported:

Sample Analysis Report

Report ID: S1907139001

Method

Date Received: 7/9/2019 10:00:00 AM

Comment: Field Blank

Sampler: MS

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

7/12/2019

Your Environmental Monitoring Partner

COC: 183262

4525 Wasatch Blvd.
Suite 200
Salt Lake City, UT 84124

IO-3.5 Teflon Filters
Arsenic 07/11/2019 185650 ng/filterND MS IO-3.5

Cadmium 07/11/2019 18561000 ng/filterND MS IO-3.5

Chromium 07/11/2019 18561500 ng/filterND MS IO-3.5

Lead 07/11/2019 185650 ng/filterND MS IO-3.5

Manganese 07/11/2019 1856600 ng/filterND MS IO-3.5

Nickel 07/11/2019 18561300 ng/filterND MS IO-3.5

Vanadium 07/11/2019 18562450 ng/filterND MS IO-3.5

Qualifiers:  
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Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit
B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits U Analysis reported under the reporting limit
X Matrix Effect



Project: WATCO

Client Sample ID: 2956010 #368

Collection Date: 6/17/2019

Matrix: Filter

Analyses Result Qual Units Date Analyzed/InitRL

CLIENT: Trinity Consultants

Work  Order: S1907139

Lab ID: S1907139-007

Date Reported:

Sample Analysis Report

Report ID: S1907139001

Method

Date Received: 7/9/2019 10:00:00 AM
Sampler: MS

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

7/12/2019

Your Environmental Monitoring Partner

COC: 183262

4525 Wasatch Blvd.
Suite 200
Salt Lake City, UT 84124

Field
Actual Volume 06/17/2019 0000 m³24 Field

IO-3.5 Teflon Filters
Arsenic 07/11/2019 190250 ng/filterND MS IO-3.5

Cadmium 07/11/2019 19021000 ng/filterND MS IO-3.5

Chromium 07/11/2019 19021500 ng/filterND MS IO-3.5

Lead 07/11/2019 190250 ng/filter190 MS IO-3.5

Manganese 07/11/2019 1902600 ng/filter1100 MS IO-3.5

Nickel 07/11/2019 19021300 ng/filterND MS IO-3.5

Vanadium 07/11/2019 19022450 ng/filterND MS IO-3.5

Filter Metals Concentration
Arsenic 07/12/2019 10012.08 ng/m³ND JJ Calculation

Cadmium 07/12/2019 100141.7 ng/m³ND JJ Calculation

Chromium 07/12/2019 100162.5 ng/m³ND JJ Calculation

Lead 07/12/2019 10012.08 ng/m³7.89 JJ Calculation

Manganese 07/12/2019 100125 ng/m³46 JJ Calculation

Nickel 07/12/2019 100154.2 ng/m³ND JJ Calculation

Vanadium 07/12/2019 1001102 ng/m³ND JJ Calculation

Qualifiers:  

Page 7 of 11
John Jacobs, Project Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit
B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits U Analysis reported under the reporting limit
X Matrix Effect



Project: WATCO

Client Sample ID: 2956011 #369

Collection Date: 6/20/2019

Matrix: Filter

Analyses Result Qual Units Date Analyzed/InitRL

CLIENT: Trinity Consultants

Work  Order: S1907139

Lab ID: S1907139-008

Date Reported:

Sample Analysis Report

Report ID: S1907139001

Method

Date Received: 7/9/2019 10:00:00 AM
Sampler: MS

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

7/12/2019

Your Environmental Monitoring Partner

COC: 183262

4525 Wasatch Blvd.
Suite 200
Salt Lake City, UT 84124

Field
Actual Volume 06/20/2019 0000 m³24 Field

IO-3.5 Teflon Filters
Arsenic 07/11/2019 190950 ng/filterND MS IO-3.5

Cadmium 07/11/2019 19091000 ng/filterND MS IO-3.5

Chromium 07/11/2019 19091500 ng/filterND MS IO-3.5

Lead 07/11/2019 190950 ng/filter180 MS IO-3.5

Manganese 07/11/2019 1909600 ng/filter700 MS IO-3.5

Nickel 07/11/2019 19091300 ng/filterND MS IO-3.5

Vanadium 07/11/2019 19092450 ng/filterND MS IO-3.5

Filter Metals Concentration
Arsenic 07/12/2019 10012.08 ng/m³ND JJ Calculation

Cadmium 07/12/2019 100141.7 ng/m³ND JJ Calculation

Chromium 07/12/2019 100162.5 ng/m³ND JJ Calculation

Lead 07/12/2019 10012.08 ng/m³7.60 JJ Calculation

Manganese 07/12/2019 100125 ng/m³29 JJ Calculation

Nickel 07/12/2019 100154.2 ng/m³ND JJ Calculation

Vanadium 07/12/2019 1001102 ng/m³ND JJ Calculation

Qualifiers:  

Page 8 of 11
John Jacobs, Project Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit
B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits U Analysis reported under the reporting limit
X Matrix Effect



Project: WATCO

Client Sample ID: 2956012 #372

Collection Date: 6/23/2019

Matrix: Filter

Analyses Result Qual Units Date Analyzed/InitRL

CLIENT: Trinity Consultants

Work  Order: S1907139

Lab ID: S1907139-009

Date Reported:

Sample Analysis Report

Report ID: S1907139001

Method

Date Received: 7/9/2019 10:00:00 AM
Sampler: MS

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

7/12/2019

Your Environmental Monitoring Partner

COC: 183262

4525 Wasatch Blvd.
Suite 200
Salt Lake City, UT 84124

Field
Actual Volume 06/23/2019 0000 m³24 Field

IO-3.5 Teflon Filters
Arsenic 07/11/2019 191550 ng/filterND MS IO-3.5

Cadmium 07/11/2019 19151000 ng/filterND MS IO-3.5

Chromium 07/11/2019 19151500 ng/filterND MS IO-3.5

Lead 07/11/2019 191550 ng/filter70 MS IO-3.5

Manganese 07/11/2019 1915600 ng/filterND MS IO-3.5

Nickel 07/11/2019 19151300 ng/filterND MS IO-3.5

Vanadium 07/11/2019 19152450 ng/filterND MS IO-3.5

Filter Metals Concentration
Arsenic 07/12/2019 10012.08 ng/m³ND JJ Calculation

Cadmium 07/12/2019 100141.7 ng/m³ND JJ Calculation

Chromium 07/12/2019 100162.5 ng/m³ND JJ Calculation

Lead 07/12/2019 10012.08 ng/m³2.76 JJ Calculation

Manganese 07/12/2019 100125 ng/m³ND JJ Calculation

Nickel 07/12/2019 100154.2 ng/m³ND JJ Calculation

Vanadium 07/12/2019 1001102 ng/m³ND JJ Calculation

Qualifiers:  
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John Jacobs, Project Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit
B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits U Analysis reported under the reporting limit
X Matrix Effect



Project: WATCO

Client Sample ID: 2956013 #373

Collection Date: 6/26/2019

Matrix: Filter

Analyses Result Qual Units Date Analyzed/InitRL

CLIENT: Trinity Consultants

Work  Order: S1907139

Lab ID: S1907139-010

Date Reported:

Sample Analysis Report

Report ID: S1907139001

Method

Date Received: 7/9/2019 10:00:00 AM
Sampler: MS

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

7/12/2019

Your Environmental Monitoring Partner

COC: 183262

4525 Wasatch Blvd.
Suite 200
Salt Lake City, UT 84124

Field
Actual Volume 06/26/2019 0000 m³24 Field

IO-3.5 Teflon Filters
Arsenic 07/11/2019 192250 ng/filterND MS IO-3.5

Cadmium 07/11/2019 19221000 ng/filterND MS IO-3.5

Chromium 07/11/2019 19221500 ng/filterND MS IO-3.5

Lead 07/11/2019 192250 ng/filter110 MS IO-3.5

Manganese 07/11/2019 1922600 ng/filter1900 MS IO-3.5

Nickel 07/11/2019 19221300 ng/filterND MS IO-3.5

Vanadium 07/11/2019 19222450 ng/filterND MS IO-3.5

Filter Metals Concentration
Arsenic 07/12/2019 10012.08 ng/m³ND JJ Calculation

Cadmium 07/12/2019 100141.7 ng/m³ND JJ Calculation

Chromium 07/12/2019 100162.5 ng/m³ND JJ Calculation

Lead 07/12/2019 10012.08 ng/m³4.70 JJ Calculation

Manganese 07/12/2019 100125 ng/m³77 JJ Calculation

Nickel 07/12/2019 100154.2 ng/m³ND JJ Calculation

Vanadium 07/12/2019 1001102 ng/m³ND JJ Calculation

Qualifiers:  
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John Jacobs, Project Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit
B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits U Analysis reported under the reporting limit
X Matrix Effect



Project: WATCO

Client Sample ID: 2956014 #374

Collection Date: 6/29/2019

Matrix: Filter

Analyses Result Qual Units Date Analyzed/InitRL

CLIENT: Trinity Consultants

Work  Order: S1907139

Lab ID: S1907139-011

Date Reported:

Sample Analysis Report

Report ID: S1907139001

Method

Date Received: 7/9/2019 10:00:00 AM
Sampler: MS

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

7/12/2019

Your Environmental Monitoring Partner

COC: 183262

4525 Wasatch Blvd.
Suite 200
Salt Lake City, UT 84124

Field
Actual Volume 06/29/2019 0000 m³24 Field

IO-3.5 Teflon Filters
Arsenic 07/11/2019 192850 ng/filterND MS IO-3.5

Cadmium 07/11/2019 19281000 ng/filterND MS IO-3.5

Chromium 07/11/2019 19281500 ng/filterND MS IO-3.5

Lead 07/11/2019 192850 ng/filter110 MS IO-3.5

Manganese 07/11/2019 1928600 ng/filter900 MS IO-3.5

Nickel 07/11/2019 19281300 ng/filterND MS IO-3.5

Vanadium 07/11/2019 19282450 ng/filterND MS IO-3.5

Filter Metals Concentration
Arsenic 07/12/2019 10012.08 ng/m³ND JJ Calculation

Cadmium 07/12/2019 100141.7 ng/m³ND JJ Calculation

Chromium 07/12/2019 100162.5 ng/m³ND JJ Calculation

Lead 07/12/2019 10012.08 ng/m³4.75 JJ Calculation

Manganese 07/12/2019 100125 ng/m³37 JJ Calculation

Nickel 07/12/2019 100154.2 ng/m³ND JJ Calculation

Vanadium 07/12/2019 1001102 ng/m³ND JJ Calculation

Qualifiers:  

Page 11 of 11
John Jacobs, Project Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit
B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits U Analysis reported under the reporting limit
X Matrix Effect
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Watco
Page 1

10M Unit Vector Wind Speed and Direction in mph for June, 2019

Hr Beg 0 1 2 3 4 5 6 7 8 9 10 11 12

Hr End 1 2 3 4 5 6 7 8 9 10 11 12 13

Day

1 227/07.9 219/08.1 221/08.6 239/08.7 238/07.6 238/07.6 245/08.4 244/09.4 255/08.9 268/06.2 249/04.8 032/05.5 028/10.2

2 358/05.4 334/03.9 003/05.0 347/04.4 357/04.1 007/05.4 009/07.5 001/06.7 002/07.1 017/09.9 014/11.5 023/13.4 039/10.3

3 030/07.6 030/07.2 024/07.3 042/06.0 061/07.8 070/09.2 099/07.9 113/08.5 098/05.7 092/05.1 047/07.1 027/08.2 030/08.6

4 150/03.6 192/04.6 173/04.5 182/05.9 193/06.3 200/07.5 198/07.4 212/10.4 228/13.6 229/12.8 199/07.2 165/04.9 173/07.2

5 184/07.5 215/11.4 278/05.7 216/04.2 222/05.6 224/06.7 203/09.0 224/07.3 252/08.5 258/10.2 258/09.0 266/09.2 263/07.6

6 007/04.8 020/05.2 023/04.7 025/06.4 027/06.5 031/05.5 033/05.7 015/06.5 016/05.4 026/05.5 045/06.6 029/06.1 033/06.5

7 022/05.3 012/05.0 010/04.1 019/05.2 026/05.8 023/04.9 025/04.9 025/04.8 040/06.4 055/06.9 054/07.6 030/08.7 011/09.3

8 024/04.6 037/03.3 051/05.5 056/07.8 059/08.0 048/07.5 053/08.4 050/08.4 045/09.0 031/08.8 027/09.4 026/09.2 023/09.5

9 093/05.2 057/06.9 049/06.7 049/06.6 039/05.9 033/06.1 034/05.0 036/05.0 030/04.9 039/03.0 058/03.3 068/04.6 028/05.4

10 302/01.4 273/02.8 281/04.2 305/08.2 322/11.4 328/11.2 322/12.1 323/10.2 325/12.0 328/13.2 325/13.0 355/10.6 042/09.6

11 187/04.7 204/04.8 204/05.6 212/04.5 205/04.5 220/05.3 214/07.1 202/05.9 203/07.1 224/10.2 225/08.0 165/05.5 174/05.3

12 185/08.9 187/10.5 185/11.0 190/10.2 192/09.6 185/08.8 185/09.3 190/10.7 191/11.8 195/13.8 182/13.1 218/11.1 251/08.1

13 280/08.0 321/13.7 323/14.2 329/18.3 329/17.2 322/15.1 326/13.6 329/12.9 328/13.4 320/11.5 326/12.0 327/12.4 333/15.0

14 245/05.6 250/04.6 232/03.5 231/06.0 213/04.8 212/07.1 198/06.6 211/08.5 211/12.6 214/11.9 212/14.0 220/15.1 214/16.0

15 188/10.7 197/12.7 204/13.2 207/12.4 211/13.7 199/10.5 201/11.3 200/10.1 204/11.4 204/10.9 199/11.4 208/12.3 200/09.5

16 014/04.2 024/05.8 005/03.9 013/05.0 005/04.9 292/01.6 253/03.0 328/03.1 289/02.2 314/02.2 012/04.7 040/04.0 025/07.9

17 006/06.8 023/04.5 353/05.6 343/04.2 359/06.1 005/08.2 006/06.8 008/06.9 008/07.6 011/07.8 015/07.7 010/09.2 023/08.9

18 044/04.1 031/03.6 015/04.1 014/04.1 017/03.4 042/03.3 042/03.4 046/04.7 050/05.3 049/04.8 041/03.9 071/05.2 064/05.2

19 187/00.6 225/00.6 090/00.6 139/00.6 229/00.6 066/00.6 031/01.9 049/03.6 031/04.9 033/07.8 025/08.3 033/09.7 033/09.8

20 002/11.8 005/11.3 004/11.8 360/11.7 356/10.0 358/10.7 339/10.3 342/10.7 348/13.0 355/12.6 352/10.5 353/09.0 348/08.7

21 264/01.7 285/01.0 317/01.3 315/01.7 280/00.9 333/02.1 285/01.5 035/04.1 023/04.7 038/05.0 030/06.8 039/07.1 033/05.9

22 051/04.7 029/04.9 047/02.3 025/04.4 031/05.0 037/03.2 079/03.7 098/05.8 049/05.2 075/07.4 092/08.5 078/06.1 064/06.9

23 147/07.6 142/08.8 133/08.0 121/07.5 125/06.8 127/03.6 133/05.9 137/08.0 146/08.9 148/10.8 155/13.6 180/11.9 181/11.5

24 187/08.8 200/07.6 195/06.6 202/06.0 198/06.1 202/07.0 207/09.0 212/11.0 210/11.0 218/10.5 215/12.0 226/11.7 230/10.9

25 236/07.2 241/07.1 237/08.5 227/06.7 228/06.4 227/06.5 230/08.6 247/09.2 254/09.3 242/09.9 248/10.9 223/11.8 220/14.7

26 232/08.2 244/06.7 244/06.7 250/06.0 252/06.7 258/05.3 259/05.4 239/05.3 213/05.5 207/05.2 208/04.6 213/04.9 162/04.9

27 163/08.5 190/09.9 194/09.7 214/05.9 228/03.5 258/04.8 263/04.3 249/08.1 219/07.2 178/04.8 180/07.2 182/07.1 182/06.8

28 160/07.5 170/06.9 190/05.6 178/04.7 187/05.0 228/03.2 201/06.0 247/07.9 246/08.0 253/07.1 014/08.9 032/09.5 065/03.8

29 209/02.4 183/02.5 196/02.3 205/03.2 245/03.6 207/04.5 232/05.4 259/05.2 283/05.4 293/03.4 011/06.2 022/07.1 023/08.2

30 348/01.2 007/01.4 064/01.2 181/01.1 359/00.8 002/01.2 235/01.8 104/03.1 037/05.2 054/05.3 041/07.0 051/05.8 051/07.1

MEAN 215/05.9 264/06.2 304/06.1 256/06.2 282/06.3 303/06.1 255/06.7 290/07.4 309/08.0 324/08.1 014/08.6 036/08.6 038/08.6

MAX 002/11.8 321/13.7 323/14.2 329/18.3 329/17.2 322/15.1 326/13.6 329/12.9 228/13.6 195/13.8 212/14.0 220/15.1 214/16.0

MIN 187/00.6 225/00.6 090/00.6 139/00.6 229/00.6 066/00.6 285/01.5 104/03.1 289/02.2 314/02.2 058/03.3 040/04.0 065/03.8

                                                  MEANS REQUIRE 75% VALID DATA    MISSING DATA DENOTED BY  ---   



Watco
Page 2

10M Unit Vector Wind Speed and Direction in mph for June, 2019

Hr Beg 13 14 15 16 17 18 19 20 21 22 23

Hr End 14 15 16 17 18 19 20 21 22 23 24

Day MEAN MAX SPD MIN SPD

1 025/09.3 075/05.2 094/03.6 059/04.4 024/09.9 068/04.8 044/04.1 335/03.5 007/08.2 001/07.1 353/04.9 319/07.0 028/10.2 335/03.5

2 057/07.9 059/08.0 055/07.1 066/06.6 074/06.8 092/05.3 084/03.3 052/03.4 042/04.5 043/04.9 027/07.8 030/06.7 023/13.4 084/03.3

3 029/08.1 030/07.4 040/08.9 038/07.5 044/07.4 054/06.3 064/05.1 062/03.7 065/03.8 068/02.1 136/02.2 057/06.6 070/09.2 068/02.1

4 182/09.0 --- --- --- 206/12.1 204/10.8 203/09.5 200/06.5 184/06.8 181/07.5 189/08.8 193/07.9 228/13.6 150/03.6

5 278/07.5 271/05.1 054/06.0 064/08.6 082/05.5 032/08.4 022/11.4 012/08.3 024/05.3 031/06.2 011/05.0 273/07.5 022/11.4 216/04.2

6 022/06.5 027/06.2 053/07.3 054/07.4 031/07.5 030/06.6 039/07.0 027/09.2 029/08.0 026/06.7 022/07.6 029/06.5 027/09.2 023/04.7

7 014/10.6 011/11.1 011/13.3 009/12.3 010/13.2 016/10.4 035/08.3 027/06.8 021/05.1 017/04.8 031/04.8 023/07.5 011/13.3 010/04.1

8 028/09.5 025/09.4 009/09.5 005/08.7 008/06.3 036/03.8 047/05.1 072/05.3 114/09.2 125/09.9 114/06.6 044/07.6 125/09.9 037/03.3

9 019/05.6 036/05.3 022/05.0 018/04.4 025/04.7 035/04.8 012/04.5 018/04.5 013/03.4 014/01.6 352/01.6 034/04.7 057/06.9 352/01.6

10 043/09.0 050/07.9 050/07.7 042/07.2 035/06.6 070/05.3 076/03.3 155/02.5 162/02.9 175/03.5 186/04.4 354/07.5 328/13.2 302/01.4

11 272/04.7 202/05.3 077/07.7 111/07.9 156/09.1 155/08.5 144/06.9 156/09.0 155/08.6 163/07.4 172/07.6 185/06.7 224/10.2 205/04.5

12 247/08.3 280/07.0 273/07.2 266/06.4 259/06.9 197/07.1 197/09.2 245/07.6 215/07.5 207/07.6 212/06.7 212/09.1 195/13.8 266/06.4

13 002/15.0 008/09.7 010/10.8 016/08.4 049/06.8 087/03.8 167/03.0 188/03.9 202/04.9 210/04.8 237/05.8 327/10.6 329/18.3 167/03.0

14 212/16.0 213/16.3 209/15.3 204/15.7 212/16.9 214/18.4 212/15.4 211/16.7 219/16.8 214/09.5 193/10.1 216/11.8 214/18.4 232/03.5

15 189/06.8 190/03.8 171/05.6 196/06.6 180/06.0 210/06.4 232/04.5 350/07.0 017/06.0 017/06.9 053/03.7 200/08.9 211/13.7 053/03.7

16 016/10.7 013/11.3 020/08.0 009/10.5 004/12.0 358/08.9 011/07.7 004/07.6 358/06.1 358/07.5 002/07.3 359/06.2 004/12.0 292/01.6

17 035/07.6 025/08.5 026/08.9 019/07.1 036/06.7 027/07.3 028/06.8 024/06.2 034/06.4 053/05.5 053/04.4 019/06.9 010/09.2 343/04.2

18 054/04.7 042/05.5 048/05.7 048/05.5 061/04.5 037/05.0 054/03.1 104/01.9 129/01.0 144/01.0 238/00.6 051/03.9 048/05.7 238/00.6

19 023/10.9 021/10.1 012/11.0 010/10.4 008/09.2 004/09.8 005/11.1 022/10.5 011/10.5 005/12.2 004/12.3 027/07.0 004/12.3 187/00.6

20 331/07.4 003/09.7 007/08.8 010/09.4 013/09.1 011/06.9 357/06.0 347/05.6 347/02.1 355/00.6 283/00.6 353/08.7 348/13.0 283/00.6

21 027/06.1 039/06.3 054/03.4 071/04.5 049/09.4 025/09.2 032/06.5 025/05.3 020/05.4 028/05.2 037/05.1 013/04.6 049/09.4 280/00.9

22 126/07.6 142/09.0 133/09.8 124/12.9 141/08.5 157/07.4 134/05.9 133/06.0 138/05.6 143/06.5 138/07.7 095/06.5 124/12.9 047/02.3

23 168/10.2 155/08.6 155/07.0 158/07.2 135/06.9 140/04.1 120/02.6 125/01.3 099/02.1 184/07.0 184/08.2 146/07.4 155/13.6 125/01.3

24 225/09.8 226/11.6 221/13.0 217/14.1 235/14.2 237/11.9 258/13.4 258/09.4 253/08.8 253/07.8 240/08.1 222/10.0 235/14.2 202/06.0

25 221/16.4 228/16.2 215/17.1 222/18.1 227/17.9 226/14.6 219/11.6 226/08.3 246/06.5 239/06.8 215/06.7 231/10.7 222/18.1 228/06.4

26 192/05.3 186/04.6 025/05.6 044/05.7 058/07.0 063/05.2 076/03.3 332/07.8 202/08.3 151/07.5 153/08.5 213/06.0 153/08.5 076/03.3

27 177/08.3 176/08.3 187/09.7 189/09.2 194/07.5 176/05.7 009/13.3 040/08.3 106/08.4 153/05.0 176/05.3 191/07.3 009/13.3 228/03.5

28 128/05.7 170/10.1 192/11.0 197/10.8 194/10.0 238/06.3 230/05.7 249/06.9 254/05.7 242/05.6 274/02.9 211/06.9 192/11.0 274/02.9

29 034/08.3 036/07.5 046/07.7 042/07.6 062/06.0 064/05.8 057/05.5 088/03.9 084/03.0 033/02.2 237/02.1 031/05.0 034/08.3 237/02.1

30 052/10.5 012/15.5 036/06.5 179/10.3 321/06.0 328/04.5 324/04.4 223/03.3 153/05.6 203/04.8 260/03.3 022/04.9 012/15.5 359/00.8

MEAN 035/08.8 041/08.6 050/08.6 056/08.8 053/08.7 062/07.4 053/06.9 038/06.3 078/06.2 099/05.9 209/05.7 029/07.3

MAX 221/16.4 213/16.3 215/17.1 222/18.1 227/17.9 214/18.4 212/15.4 211/16.7 219/16.8 005/12.2 004/12.3 214/18.4

MIN 272/04.7 190/03.8 054/03.4 018/04.4 061/04.5 087/03.8 120/02.6 125/01.3 129/01.0 355/00.6 238/00.6 238/00.6

POSSIBLE NUMBER OF OBSERVATIONS = 720 ACTUAL NUMBER OF OBSERVATIONS = 717 DATA RECOVERY RATE = 99.6%

MONTHLY MEAN = 029/07.3 MAXIMUM WIND SPEED = 18.4   AT   214   DEGREES DATE OF OCCURRENCE =  6/14   AT   1900

                                                  MEANS REQUIRE 75% VALID DATA    MISSING DATA DENOTED BY  ---   



Watco

10M Joint Frequency Distribution for June, 2019

Percentage frequency of occurence of hourly wind velocities for all stability classes

OVER 1.54 - 3.09 - 5.14 - 8.23 - OVER AVG 

0.5 3.09 5.14 8.23 10.8 10.8 SPEED

N 348.75 - 11.25  0.6 0.1 1.0 3.3 2.8 2.1 9.9 8.2

NNE 11.25 - 33.75 0.0 0.4 4.3 7.8 4.3 1.0 17.9 6.9

NE 33.75 - 56.25 0.0 0.3 3.8 6.6 1.7 0.0 12.3 6.1

ENE 56.25 - 78.75 0.3 0.1 1.7 3.1 0.3 0.0 5.4 5.5

E    78.75 - 101.25 0.1 0.3 0.8 0.8 0.1 0.0 2.2 4.6

ESE 101.25 - 123.75 0.0 0.3 0.1 0.4 0.4 0.1 1.4 6.9

SE 123.75 - 146.25 0.6 0.1 0.3 1.8 0.8 0.0 3.6 6.0

SSE 146.25 - 168.75 0.0 0.4 0.6 1.3 1.3 0.1 3.6 7.1

S 168.75 - 191.25 0.3 0.1 1.4 2.6 2.4 0.7 7.5 7.3

SSW 191.25 - 213.75 0.0 0.3 1.7 3.6 2.4 3.5 11.4 8.9

SW 213.75 - 236.25 0.3 0.1 0.8 2.6 0.8 3.2 7.9 9.3

WSW 236.25 - 258.75 0.1 0.3 0.6 3.6 2.0 0.4 7.0 7.3

W 258.75 - 281.25 0.1 0.4 0.6 1.5 0.1 0.0 2.8 5.4

WNW 281.25 - 303.75 0.4 0.4 0.3 0.1 0.0 0.0 1.3 2.4

NW 303.75 - 326.25 0.1 0.3 0.1 0.3 0.1 1.4 2.4 9.6

NNW 326.25 - 348.75 0.1 0.3 0.8 0.4 0.4 1.3 3.3 8.6

0.0

3.1 4.3 18.8 40.0 19.9 13.8 100.0 7.3

TOTAL NUMBER OF OBSERVATIONS = 717

POSSIBLE NUMBER OF OBSERVATIONS = 720

DATA RECOVERY = 99.6%

                                                  

Wind Speed (mph)

TOTALWind Direction

CALM

TOTAL



Watco

10M WIND GUST in mph for JUNE, 2019

Hr Beg 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Hr End 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Day

1 14.3 12.5 14.3 16.7 13.1 12.5 14.3 16.1 16.1 15.5 10.8 10.2 25.6 15.5 9.6 14.3 14.9 29.8 11.4 11.9 13.1 13.7 13.7 10.8 14.6 29.8 9.6

2 11.9 7.8 10.2 9.6 8.4 10.2 14.9 11.9 12.5 14.9 19.1 21.5 19.1 13.7 12.5 12.5 10.2 11.9 8.4 7.8 6.0 7.8 8.4 14.9 11.9 21.5 6.0

3 13.7 11.9 11.9 10.2 16.1 16.1 14.3 15.5 11.4 9.6 12.5 13.7 14.3 13.7 12.5 13.7 12.5 11.9 10.8 9.0 6.6 6.6 3.6 4.2 11.5 16.1 3.6

4 7.8 8.4 8.4 10.2 11.9 12.5 15.5 16.7 26.8 25.6 18.5 9.6 14.3 18.5 --- --- --- 22.7 19.7 18.5 11.4 11.9 13.1 14.9 15.1 26.8 7.8

5 14.3 31.0 26.8 9.6 10.8 11.9 17.3 14.3 13.7 17.9 16.1 20.3 14.3 14.9 11.9 10.2 14.9 9.0 15.5 17.3 14.3 9.6 10.2 9.0 14.8 31.0 9.0

6 9.6 9.0 7.8 10.8 10.2 9.0 11.4 10.8 9.0 9.6 10.8 10.2 10.2 11.4 10.2 10.8 12.5 11.4 11.4 12.5 14.9 13.1 11.4 11.4 10.8 14.9 7.8

7 10.8 7.8 7.8 7.8 9.0 9.6 8.4 7.8 10.2 11.4 12.5 14.9 16.1 18.5 19.1 20.9 19.1 20.3 19.7 14.3 11.9 8.4 8.4 8.4 12.6 20.9 7.8

8 8.4 6.6 11.4 14.9 14.3 13.1 17.3 14.3 14.9 14.3 14.3 14.3 14.3 14.9 14.3 14.9 15.5 12.5 9.0 9.0 14.3 17.3 22.1 13.1 13.7 22.1 6.6

9 11.4 13.1 11.9 14.3 13.1 10.2 9.0 8.4 7.8 6.0 7.2 7.8 8.4 9.0 9.0 7.2 7.2 8.4 7.8 7.2 7.2 5.4 4.2 3.6 8.5 14.3 3.6

10 3.0 6.6 8.4 20.3 21.5 24.5 23.9 20.9 23.3 25.1 24.5 20.3 16.7 15.5 13.1 13.7 13.1 11.9 9.6 6.6 4.8 4.8 5.4 7.2 14.4 25.1 3.0

11 8.4 7.8 9.6 10.2 9.6 10.2 11.4 9.6 14.3 16.7 16.7 12.5 13.7 12.5 13.7 14.9 15.5 16.1 15.5 15.5 18.5 15.5 14.9 14.3 13.2 18.5 7.8

12 15.5 19.7 19.7 16.7 17.3 14.3 15.5 21.5 21.5 26.2 23.3 23.3 16.7 22.7 15.5 15.5 13.1 13.7 14.3 16.1 16.1 14.9 12.5 11.9 17.4 26.2 11.9

13 21.5 26.8 27.4 39.9 37.0 31.0 26.2 23.3 25.6 23.9 23.9 25.1 33.4 28.6 18.5 18.5 14.9 11.9 7.8 6.0 7.2 8.4 9.6 10.8 21.1 39.9 6.0

14 9.6 8.4 6.6 13.1 9.6 13.7 13.7 15.5 25.1 20.3 23.9 27.4 29.8 28.6 28.0 29.2 27.4 31.0 35.8 33.4 28.0 34.0 16.7 17.9 21.9 35.8 6.6

15 19.1 25.1 23.9 20.9 24.5 20.9 22.1 19.1 24.5 18.5 20.3 22.7 17.9 12.5 8.4 13.1 13.1 9.6 11.9 10.2 13.7 11.4 12.5 8.4 16.8 25.1 8.4

16 7.8 11.9 9.6 8.4 9.0 5.4 5.4 6.0 4.8 4.8 7.2 8.4 14.3 17.3 18.5 14.3 16.7 21.5 23.3 13.7 13.7 11.4 14.9 15.5 11.8 23.3 4.8

17 13.1 7.2 10.2 9.0 13.1 13.7 10.8 11.9 13.7 12.5 13.7 15.5 14.9 12.5 13.7 13.7 11.4 10.8 11.4 10.8 9.0 10.8 9.0 8.4 11.7 15.5 7.2

18 7.8 6.6 7.2 7.2 7.2 6.6 6.0 7.8 7.8 7.8 7.2 9.6 10.2 9.6 9.0 10.2 8.4 7.2 7.8 7.2 5.4 3.6 4.2 0.6 7.2 10.2 0.6

19 0.6 0.6 0.6 0.6 0.6 0.6 4.8 6.6 7.8 13.1 14.9 16.1 17.3 17.3 17.3 20.3 19.1 17.3 17.9 17.3 16.7 20.3 22.1 20.3 12.1 22.1 0.6

20 19.7 21.5 22.1 22.7 19.7 18.5 19.1 28.0 24.5 23.3 20.9 15.5 17.9 14.9 19.1 18.5 16.1 14.9 11.9 10.8 10.8 6.6 2.4 0.6 16.7 28.0 0.6

21 5.4 4.2 7.2 6.6 3.6 6.0 4.8 9.0 7.2 10.2 10.2 13.7 10.8 10.2 11.9 7.2 9.6 16.7 16.1 13.1 9.0 9.0 8.4 9.0 9.1 16.7 3.6

22 8.4 9.0 7.2 7.2 9.0 7.2 7.2 14.9 9.6 16.1 16.7 16.7 16.1 19.1 17.3 20.3 25.1 20.3 15.5 11.9 11.4 10.8 15.5 16.7 13.7 25.1 7.2

23 14.9 17.3 16.1 14.9 13.1 11.4 12.5 20.3 18.5 24.5 27.4 20.3 22.1 19.7 17.9 16.1 20.3 15.5 9.6 4.8 4.2 9.0 12.5 17.3 15.8 27.4 4.2

24 16.1 13.1 12.5 12.5 9.6 11.9 16.1 19.1 20.3 18.5 21.5 22.7 25.1 19.7 20.3 22.1 26.2 25.6 25.1 26.8 19.7 17.3 12.5 13.7 18.7 26.8 9.6

25 11.4 11.4 14.3 11.9 11.9 11.9 14.9 16.7 17.3 20.9 17.9 19.7 25.6 28.6 29.8 28.0 32.8 34.0 28.0 22.7 16.1 10.8 11.4 12.5 19.2 34.0 10.8

26 16.1 13.1 11.4 10.2 11.9 10.2 9.6 9.0 9.0 10.8 9.0 11.4 11.4 11.4 11.9 11.4 11.4 13.1 9.6 7.8 22.1 22.1 19.7 16.7 12.5 22.1 7.8

27 19.1 17.9 17.9 10.8 10.2 8.4 10.8 13.7 13.1 10.2 14.3 13.1 12.5 14.9 17.3 16.7 16.1 14.3 11.4 31.0 16.7 16.7 14.3 10.2 14.7 31.0 8.4

28 14.3 11.9 9.6 7.8 8.4 7.8 11.4 14.3 16.1 13.7 19.1 16.1 8.4 13.1 19.7 19.7 19.1 19.1 11.9 12.5 13.7 11.4 9.6 7.2 13.2 19.7 7.2

29 5.4 5.4 4.2 6.0 7.2 8.4 10.2 9.6 10.8 7.8 10.8 10.8 11.9 12.5 12.5 11.9 11.4 11.4 9.0 9.6 10.8 5.4 5.4 4.8 8.9 12.5 4.2

30 3.6 3.6 3.6 3.0 2.4 4.2 6.0 6.0 8.4 11.4 10.8 10.2 13.1 17.3 33.4 16.1 20.9 17.9 9.0 11.9 8.4 9.6 9.0 6.0 10.2 33.4 2.4

MEAN 11.4 11.9 12.0 12.1 12.1 11.7 12.8 14.0 14.9 15.4 15.9 15.8 16.5 16.3 16.1 15.7 16.2 16.4 14.2 13.6 12.5 11.9 11.3 10.7 13.8

MAX 21.5 31.0 27.4 39.9 37.0 31.0 26.2 28.0 26.8 26.2 27.4 27.4 33.4 28.6 33.4 29.2 32.8 34.0 35.8 33.4 28.0 34.0 22.1 20.3 39.9

MIN 0.6 0.6 0.6 0.6 0.6 0.6 4.8 6.0 4.8 4.8 7.2 7.8 8.4 9.0 8.4 7.2 7.2 7.2 7.8 4.8 4.2 3.6 2.4 0.6 0.6

POSSIBLE NUMBER OF OBSERVATIONS = 720 ACTUAL NUMBER OF OBSERVATIONS = 717 DATA RECOVERY RATE = 

MONTHLY MEAN = 13.8 mph

MAXIMUM 10M WIND GUST = 39.9 mph DATE OF OCCURRENCE = 6/13  AT  0400 MAXIMUM DAILY MEAN = 21.9 mph DATE OF OCCURRENCE = 6/14

MINIMUM 10M WIND GUST = 0.6 mph DATE OF OCCURRENCE = 6/18  AT  2400 MINUMUM DAILY MEAN = 7.2 mph DATE OF OCCURRENCE = 6/18

                                                  MEANS REQUIRE 75% VALID DATA    MISSING DATA DENOTED BY  ---   

MEAN MAX MIN

99.6%
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