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Introduction 
A Safe and Effective Threshold Determination Report (S&E Report) is required for vessel 
companies and facilities that deliver oil at a rate of 500 gallons per minute or higher, on or over 
waters of the state. The report must include data on current, wind, and sea state for each oil 
transfer site, as described in Chapter 173-180-224 and Chapter WAC 173-180-130 Washinton 
Administrative Code (WAC).  

This job aid is intended to help submitters use weather data sites to meet weather data 
requirements. Step-by-step examples illustrate how to find, download, and process data for 
transfer locations. Submitters are not required to use the sources described in this job aid. They 
may use other sources of data, including data collected at their facility or onboard company 
vessels.  

Ecology does not endorse the use of any particular product or service. The products linked in 
this job aid are examples only. 

Data Requirements 
The inclusion of weather data in S&E Reports helps companies determine appropriate threshold 
values. Threshold values for current, wind, and sea state are used by delivering vessels and 
facilities to make decisions about when it is safe and effective to preboom an oil transfer. S&E 
Reports are required to use data specific to the transfer location, recent (less than 10 years 
old), and spanning multiple years.  

Evaluating Data Collected 
We encourage companies to consider the reliability and suitability of the data they use in their 
S&E Reports. Ecology suggests prioritizing data in the following order:  

1. Data collected at the transfer location (e.g., a weather station at the facility, 
observations recorded on a vessel).  

2. A transparently vetted and freely available source (e.g., National Oceanic and 
Atmospheric Administration/ National Weather Service, United States Geological 
Survey, Midwestern Regional Climate Center).  

3. If needed, supplement locally collected or public data sources with information from a 
commercial provider (e.g., Weather Underground, Windy, Open-Meteo). This option 
may be helpful to show conditions at transfer locations, if other data is not sufficient.  
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Water Current Velocity 
The S&E Reports must include data on water current velocity. The data should include peak 
currents, sustained currents in hourly increments, and direction of flow during typical oil 
transfer operations.  

For Washington waters, the National Oceanographic and Atmospheric Association (NOAA) and 
the United States Geological Survey (USGS) are the primary sources of water velocity data. The 
NOAA produces current predictions for tidal waters (link). If you do not have a source for 
observed current data, you can use the NOAA predictions for your S&E Report. The USGS 
records water velocity data for certain locations on the Columbia River (link).  

NOAA current data 
To find data for a NOAA current station, follow the directions below.  

1. On the NOAA webpage (link), select the station closest to the relevant oil transfer 
location, for example “Harbor Island West (Depth 9ft)”:  

 
2. Select “Annual Prediction Tables”: 

 
3. Use the fields to produce a CSV file for the report year and the preceding year. Also 

produce a PDF of the same two years, as it will produce additional information:  

 

https://tidesandcurrents.noaa.gov/noaacurrents/stations.html?g=698
https://dashboard.waterdata.usgs.gov/
https://tidesandcurrents.noaa.gov/noaacurrents/stations.html?g=698
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4. In your downloaded CSV file, use the filter tool to reveal and remove all slack tide rows. 
Use the IMABS formula to convert negative (ebbing) current values into positive values. 
Use the QUARTILE and AVG formulas to analyze the current data. Use IF, COUNTIF, and 
COUNT formulas to produce a percentage of time over a relevant threshold velocity. In 
this example, the threshold is 1.5 knots.  

 
5. The resulting values provide insight into the overall frequency of different water 

currents at the location of the station. Looking at the frequency of values over the 
proposed threshold value provides perspective on how often the selected threshold 
may be exceeded in the oil transfer area. 

 
6. Step three describes how to produce a PDF of the available data. This PDF shows the 

mean flood direction and mean ebb direction.  
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7. To produce current data at hourly increments, select “Prediction Plots.”  

 
8. Hourly data can only be plotted for weekly increments. Choosing a week with a king tide 

will highlight stronger currents. This Sea Grant page shows dates when king tides are 
occurring (link). 

 
9. Download the image showing the graphed currents by clicking the 3 bars and selecting 

“Download JPEG image.” 

 
10. The resulting image provides the hourly increments for velocity required by the WAC.  

 
  

https://wsg.washington.edu/community-outreach/hazard-resilience-and-climate-adaptation/king-tides/calendar/


Publication 25-08-005  Safe and Effective Threshold Determination Report Job Aid 
Page 8 March 2025 (Rev.) 

USGS current data 
To find data for a USGS river gauge, follow the directions below.  

1. On the USGS webpage (link), select the monitoring location closest to the planned oil 
transfer location:  

 
2. On the resulting pop-up, select “Current / Historical Observations.” 

 
3. Select “mean water velocity.” Select “change time span” and select dates spanning the 

year preceding the report year. Select “download data.” Repeat for an additional year of 
data when complete. 

 

https://dashboard.waterdata.usgs.gov/
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4. Review water velocity data on new tab. Save as a “text” file. Open text file into Excel and 
follow the import wizard. Start the import at row 30. 

 
5. Multiply feet/second values by 0.592 to convert into knots. Use the IMABS formula to 

convert negative (ebbing) velocity values into positive values. Use the QUARTILE and 
AVG formulas to analyze the velocity data. Use IF, COUNTIF, and COUNT formulas to 
produce a percentage of time over a relevant threshold velocity. In this example, the 
threshold is 1.5 knots.  
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6. The resulting values provide insight into the overall frequency of different water 
velocities at the location of the river gauge. Looking at the frequency of values over the 
proposed threshold value provides perspective on how often the selected threshold 
may be exceeded in the oil transfer area.  
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Wind Speed 
The S&E Reports must include data on wind speed in knots, and prevailing directions. There are 
a number of sources of wind data that may be suitable for evaluation as part of an S&E Report. 
The NOAA maintains weather buoys, some of which record wind speed (link).  

There are other potential sources of wind data for oil transfer locations that are not near a 
NOAA Buoy. The Midwestern Regional Climate Center (MRCC) provides weather information 
from additional land-based stations (link). For the local area, these stations are all located at 
airports. Two non-governmental sources of wind data are Windy (link) and Weather 
Underground (link), which has a network of weather stations. These networked stations include 
a number operated by private parties. For those locations where there are no readily accessible 
historical observations, it may be worth exploring modeled data. Open-Meteo offers free access 
to estimated historical weather data for non-commercial use (link). 

NOAA wind data 
The NOAA national data buoy center has historical data for its buoys, some of which record 
wind speed and direction. A map showing buoy locations is available here (link).  

To find data for a given buoy, follow the directions below.  

1. Select the station closest to the relevant oil transfer location, for example EBSW1: 

 
 

2. Select the most recent year, and press submit.  

 
  

https://www.ndbc.noaa.gov/histsearch.php
https://mrcc.purdue.edu/CLIMATE/gismaps/stationselector_hr.htm
https://www.windy.com/
https://www.wunderground.com/wundermap
https://open-meteo.com/en/docs/historical-weather-api
https://www.ndbc.noaa.gov/histsearch.php
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3. Click on “View all meteorological observations for station…” 

 
4. Save the resulting file and open in Excel. Remove any erroneous values. Multiply 

meters/second values by 1.94384 to convert into knots. Use the QUARTILE and AVG 
formulas to analyze the data. Use IF, COUNTIF, and COUNT formulas to produce a 
percentage of time over a threshold velocity. In this example, the threshold is 20 knots 
for sustained winds, and 30 knots for gusts. 

 
5. Use the IF, COUNTIF and COUNT formulas to produce a percentage of time for general 

direction of wind. 

 
  



Publication 25-08-005  Safe and Effective Threshold Determination Report Job Aid 
Page 13 March 2025 (Rev.) 

 
6. The resulting values provide insight into the overall frequency of different wind speeds 

and directions at the location of the buoy. Looking at the frequency of values over the 
proposed threshold value provides perspective on how often the selected threshold 
may be exceeded in the oil transfer area.  

 
 

Midwestern Regional Climate Center (MRCC)  wind data 
If buoy data is not available for the planned transfer location, MRCC data may be a good 
alternative. To use the airport data provided via MRCC, you must first register for a free 
account (link). After logging in, use the following link to access the station map (link).  

1. Choose the station closest to the relevant transfer location, and click “Select.” 

 
2. Select “Go.” 

 
  

https://mrcc.purdue.edu/register
https://mrcc.purdue.edu/CLIMATE/gismaps/stationselector_hr.htm
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3. Select “Hourly-Observed Data,” and “Wind Rose” from the resulting drop-down menu.  

 
4. Select “Custom” time frame, to allow for two years of recent data. Select “knots” as the 

unit of measure. Select a “Wind Speed Division” that allows a selected threshold value 
to be evaluated. In this case, a wind speed division of 0-5, 5-10, 10-15, 15-20, 20-25, etc. 
will allow an example 20 knot threshold to be evaluated.  

 

5. The resulting wind rose shows the predominant wind direction, and the percentage of 
time winds are above the 20 knot threshold.  
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6. To focus on just those winds that exceed the example threshold, click on the lower 
values under “Wind Speed.” This will provide the frequency of winds that exceed the 
threshold, which in this case is 0 percent of the time. 
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Commercial providers 
If data available via the NOAA National Data Buoy Center or local airports via MRCC is 
insufficient, due to recency or location, data from commercial providers may be worth 
exploring as a way to supplement the use of other data sources. Two examples are shown 
below. Ecology does not endorse the use of any particular product or service for the production 
of this report. The products linked in this job aid are examples only. 

Weather Underground wind data. Their webpage has a map (link) that allows you to select 
nearby/relevant weather stations, and will show historical data for that station. To find data for 
a given location, follow the directions below.  

1. Select “Weather Stations” and “Temperature/Wind.” 

 
2. Click on the green station location icon, and then select the station ID link in the pop up.  

 
3. Select “Monthly” and choose a month/year two years prior to the report date. Click 

view.  

 
  

https://www.wunderground.com/wundermap
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4. Select “table” to show data for the month. Copy and paste the month’s data into an 
Excel sheet. Go to the next month’s data by clicking the “Next” button. Continue 
copying data until you have 24 months of data available in Excel for analysis. 

 
5. Remove text from the wind speed cells and convert miles per hour into knots.  

 
6. Use the QUARTILE and AVG formulas to analyze the data. Use the IF, COUNTIF, and 

COUNT formulas to produce a percentage of time over a threshold velocity. In this 
example, the threshold is 20 knots for sustained winds. 
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7. The resulting values provide insight into the overall frequency of different wind speeds 
and directions at the location of the buoy. Looking at the frequency of values over the 
proposed threshold value provides perspective on how often the selected threshold 
may be exceeded in the oil transfer area.  

•  
 

Open-Meteo wind data. For those locations where there are no readily accessible historical 
observations, it may be worth exploring modeled data. Open-Meteo offers free access to 
estimated historical weather data for non-commercial use (link). To produce historical 
estimates, they combine weather models with weather station, aircraft, buoy, radar, and 
satellite observations. When considering the use of Open-Meteo estimates, be aware that they 
are produced at a nine-kilometer resolution. To find data for a given area, follow the directions 
below.  

1. Enter the latitude and longitude for the oil transfer location. Modify the start and end 
date to include the two most recent years of data available. The example latitude is for 
Smith Cove East anchorage.  

 
 

  

https://open-meteo.com/en/docs/historical-weather-api
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2. Select Wind Speed (10 m), Wind Direction (10 m), and Wind Gusts (10 m). 

 
3. Select “knots” as the Wind Speed Unit. 

 
4. Select “download xlsx” to download the excel file containing the estimated wind speeds 

for the general vicinity of the selected latitude/longitude.  

 
5. Use the QUARTILE, AVERAGE, and MAX formulas to analyze the data. Use the IF, 

COUNTIF, and COUNT formulas to produce a percentage of time over a threshold 
velocity. In this example, the threshold is 20 knots for sustained winds, and 30 knots for 
gusts. 
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6. Use the IF, COUNTIF and COUNT formulas to produce a percentage of time for general 
direction of wind. 

 
7. The resulting values provide insight into the overall frequency of different wind speeds 

and directions in the selected area. Looking at the frequency of values over the 
proposed threshold value provides perspective on how often the selected threshold 
may be exceeded in the oil transfer area.  
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Sea State 
The S&E Reports must include data on sea state values in feet including typical wave periods. 
Supporting data must cover multiple years, and cannot be more than 10 years old. 

The NOAA national data buoy center has historical data for its buoys, some of which record 
wave height and period. There are only a handful of buoys in Washington waters that record 
wave height. A map showing buoy locations is available here (link). Iowa State University also 
archives National Weather Service marine weather forecasts that contain forecasts of wave 
heights for inland waters. The archived versions of the Washington Coastal Waters Forecast are 
available for download here (link). The available forecasts are embedded in prose, so they can 
be challenging to process to a point that would allow for bulk evaluation. If you do not have a 
source for observed wave height data for a transfer location, you can use the NWS predictions 
for your S&E Report. 

To find data for a NOAA buoy, follow the directions below.  

1. Station 46088 New Dungeness is one of the few buoy stations that records wave height 
in the Salish Sea. Click on it, and click submit.  

 
  

https://www.ndbc.noaa.gov/histsearch.php
https://mesonet.agron.iastate.edu/wx/afos/p.php?pil=CWFSEW
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2. Select the most recent year, and press submit.  

 
3. Click on “View all meteorological observations for station…” 

 
4. Save the resulting file and import into Excel to analyze. The station should show wave 

height in meters and dominant wave period in seconds.  
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5. Create one tab for wave height, and another tab for wave period data. Remove rows 
with invalid height measurements, shown as “99.00” meters, from the first tab. Remove 
rows with invalid dominant wave period measurements, show as “99.00” seconds, from 
the second tab. Convert wave heights in meters into feet by multiplying by 3.28.  

   
6. Use the QUARTILE, AVERAGE, and MAX formulas to analyze the wave height data. Use 

the IF, COUNTIF, and COUNT formulas to produce a percentage of time over a threshold 
velocity. In this example, the threshold is wave height of 2 feet.  

 
7. Use the QUARTILE, AVERAGE, and MAX formulas to analyze the wave period data. 
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