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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. Atransparently 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. Onthe NOAA webpage (link), select the station closest to the relevant oil transfer

location, for example “Harbor Island West (Depth 9ft)”:

Alki Point, West of (Depth 38ft) PUG1516 17 47.5761° N 122.4278° W
Alki Point, West of (Depth 103ft) PUG1516 12 47.5761° N 122.4278° W
Alki Point, West of (Depth 195ft) PUG1516 5 47.5761° N 122.4278° W
Alki Point, 1 mile West of (Depth 76ft) PUG1502 44 47.5837° N 122.4518° W
Alki Point, 1 mile West of (Depth 194ft) PUG1502 35 47.5837° N 122.4518° W
Alki Point, 1 mile West of (Depth 483ft) PUG1502 13 47.5837° N 122.4518° W
Harbor Island West (Depth 9ft) PUG1507 13 47.5831° N 122.3602° W
Harbor Island West (Depth 22ft PUG1507 9 47.5831° N 122.3602° W
Harbor Island East (Depth 6ft) PUG1506 12 47.5885° N 122.3440° W

Harmonic
Harmonic
Harmonic
Harmonic
Harmonic
Harmonic
Harmonic
Harmonic

Weak and Variable

2. Select “Annual Prediction Tables”:

Stations Help FAQ Prediction Plots Annual Prediction Tables

Harbor Island West (PUG1507) Depth: 9 feet

[T Depth source is measured below chart datum.

Back / Home / Products / Current Predictions / Harbor Island West (PUG1507) Depth: 9 feet

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:

Harbor Island West (PUG1507) Depth: 9 feet Prediction Uncertainty "“m‘de.\)

(D Depth source is measured below chart datum.

Year: Format: Time Zone: Units: Time Units:

2024 % csv ¢ LST/LDT = knots s AM/PM $
Pl
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https://tidesandcurrents.noaa.gov/noaacurrents/stations.html?g=698
https://dashboard.waterdata.usgs.gov/
https://tidesandcurrents.noaa.gov/noaacurrents/stations.html?g=698

4.

5.

6.

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.

C D E F G H
Speed (kts) Absolute Value (kis) Statistics
-0.5 =IMABS(C2) Average =AVERAGE(D:D) knots
0.1 =IMABS(C3) 1st Quartile =QUARTILE(D:D,1) knots
-0.2 =IMABS(C4) Median =QUARTILE(D:D,2) knots
-0.4 =IMABS(CbH) 3rd Quartile =QUARTILE(D:D,3) knots
0.1 =IMABS(CE) Maximum =MAX(D:D) knots
-0.2 =IMABS(C7) Total measurements =COUNT(D:D)
-0.3 =IMABS(CE) Measurements over 1.bkts  =COUNTIF{D:D,1)
0.1 =IMABS(C9) Percentage over 1.5 kis =G8/G7

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.

C D E F G H
Speed (kts) Absolute Value (kts) Statistics

-0.5 0.5 Average 0.3 knots
0.1 0.1 1st Quartile 0.2 knots
-0.2 0.2 Median 0.2 knots
-0.4 0.4 3rd Quartile 0.4 knots
0.1 0.1 Maximum 0.9 knots
-0.2 0.2 Total measurements 1275
-0.3 0.3 Measurements over 1.5 0

0.1 0.1 Percentage over 1.5 kis 0.0%

Step three describes how to produce a PDF of the available data. This PDF shows the
mean flood direction and mean ebb direction.

NOAA Tidal Current Predictions

IHarl_)(_)r Isl'@nd W’est, 2024 |

Mean Flood Dir. 178° (T) Mean Ebb Dir. 1° (T)

Times " 1n knots
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7. To produce current data at hourly increments, select “Prediction Plots.”

Stations Help FAQ Prediction Plots Annual Prediction Tables

Harbor Island West (PUG1507) Depth: 9 feet

[ Depth source is measured below chart datum.

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).

Plot From: Units:
11/14/2024 knots $

Range: Time Units: Time Zone:
Weekly +  AM/PM + LST/LDT $

Data Interval (Optional): Threshold Type and Value (Optional):
60 min a +—— <= %

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

NOAA /NOS /CO-OPS

Tidal Current Predictions at PUG1507, Harbor Island West; Depth: 9 feet
From 2024-11-14 to 2024-11-21 (LST/LDT)

Mean Flood Dir: 178° (T); Mean Ebb Dir: 1° (T)

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

NOAA / NOS / CO-0OPS
Tidal Current Predictions at PUG1507, Harbor Island West; Depth: 9 feet
From 2024-11-14 to 2024-11-21 (LST/LDT)
Mean Flood Dir: 178° (T); Mean Ebb Dir: 1° (T)

0.5
w 0
= 3
=] “‘.
v \
2 ‘
& o5
1 NOAA/NOS/Center for Operational Oceanographic Products and Services
12:00 AM 12:00 AM 12:00 AM 12:00 AM 12:00 AM 12:00 AM 12:00 AM 12:0...
11/14/24 11/15/24 11/16/24 11/17/24 11/18/24 11/19/24 11/20/24 11/2..
Date/Time (LST/LDT)
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https://wsg.washington.edu/community-outreach/hazard-resilience-and-climate-adaptation/king-tides/calendar/

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:

] ¥ 7.1“?‘::.}“' .
) i
%4 9
WJ"!.mu & ey
! e - L 4 i : °
vancouver i '.‘ '
5 /O (0] ‘
{ Hillsboro ® A
% 3 Q ortland ( -|o ham
® O I-|-r|lw. 8 @ (9] @. A LO AdD E
i >, @ % [ ] o
[ (@)

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

USGS 14144700 COLUMBIA RIVER AT VANCOUVER, WA

PAETELGEICR TR TR (ol SUMMARY OF ALL AVAILABLE DATA vI

Stream: Tidal stream Site

DESCRIPTION:

Latitude 45°37'15", Longitude 122°40'20" NAD27
Clark County, Washington, Hydrologic Unit 17080003
Drainage area: 241,000 square miles

Datum of gage: 1.82 feet above NGVD29.

AVAILABLE DATA:

Data Type

Current / Historical Observations (availability statement)

Daily Data

-~

lamnneatlre Water dﬁﬂ;ﬁﬂﬁ Slsills

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.

Change Subscribe View Download View
time span to WaterAlert related graphs data data record
elect data to graph
QO Gageheight, feet 2007-10-01 t0 2024-11-13 v

O Discharge, cubic feet per second 2016-03-03 t0 2024-11-13

O Discharge, tidally filtered, cubic feet per second 2016-03-04 to 2024-11-11

O Lower 90 percent prediction limit for SSC by regression (PCODE 99409), 2016-03-03 to 2024-11-13
milligrams per liter

© Mean water velocity for discharge computation, feet per second 2016-03-03 to 2024-11-13

/ D Select data to graph on second y-axis
| -
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https://dashboard.waterdata.usgs.gov/

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.

Text Import Wizard - Step 1 of 3

The Text Wizard has determined that your data is Delimited.
If this is correct, choose Mext, or choose the data type that best describes your data.
Original data type
Choose the file type that best describes your data:
o Delimited - Characters such as commas or tabs separate each field.

'1:::3' Fixed width - Fields are aligned in columns with spaces between each field.

Start import at row: | 30 = File origin: 437 : OEM United States -

-

~

Preview of file C\Users\jlead61\OneDrive - Washington State Executive Branch Agenci.\nwis.waterservices.usgs.gowv.tut.

O My data has headers.

====================== WARMNING ———--—- === ==

¥ Some of the data that you have obtained from this U.S5. Geological Surwvey database may
¥ have received Director's approval. B&Any such data values are qualified as provisional
# are subject to revision. Provisional data are released on the condition that neither
# USG5 nor the United States Government may be held liable for any damages resulting fro

Go to http://help.waterdata.usgs.gov/policies/provisional-data-statement foryinf

Cancel < Back Einish

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.

E F G H | J K
Water
Velocity Water Velocity Abs‘olute Over 1.5 knots Statistics
(kts) Velocity (kts)
(ft/sec)
1.23 =E2*0.592484 =IMABS(F2) =IF(G2>1.5,1,0) Average =AVERAGE(G:G) knots
1.19 =E3*0.592484 =IMABS(F3) =IF(G3>1.5,1,0) 1st Quartile =QUARTILE(G:G,1)  knots
1.14 =E4*0.592484 =IMABS(F4) =IF(G4>1.5,1,0) Median =QUARTILE(G:G,2)  knots
1.09 =E5*0.592484 =IMABS(F5) =IF(G5>1.5,1,0) 3rd Quartile =QUARTILE(G:G,3)  knots
1.03 =E6*0.592484 =IMABS(F6) =IF(G6>1.5,1,0) Maximum =MAX(G:G) knots
0.98 =E7*0.592484 =IMABS(F7) =IF(G7>1.5,1,0) Total measurements =COUNT{H:H)
0.92 =E8*0.592484 =IMABS(F8) =IF(G8>1.5,1,0) Measurements over 1.5 kts =COUNTIF(H:H,1)
0.88 =ES*0.592484 =IMABS(F9) =IF(G9>1.5,1,0) Percentage over 1.5 kis =K8/K7
Publication 25-08-005 Safe and Effective Threshold Determination Report Job Aid
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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.

E F G H [ J K L
Water Water Absolute
Over1.5

Velocity Velocity WVelocity Knots Statistics

(ft/sec)  (kts) (kts)
1.23 0.73 0.73 0 Average 1.1 knots
1.19 0.71 0.71 0 1st Quartile 0.9 knots
1.14 0.68 0.68 0 Median 1.1 knots
1.09 0.65 0.65 0 3rd Quartile 1.3 knots
1.03 0.61 0.61 0 Maximum 1.8 knots
0.98 0.58 0.58 0 Total measurements 106114
0.92 0.55 0.55 0 Measurements over 1.5 kis 8993
0.88 0.52 0.52 0 Percentage over 1.5 kis 8.5%
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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:

Historical Meteorological Data Search
You may initiate a search for prior year data for a given station by entering a station ID below or clicking a station icon on the map to

select the station ID. You can drag the map with your mouse, double-click the map to zoom in, or use the zoom controls on the left side
of the map.

Enter Station ID ‘ Submit |
Map Type: | Oceans v
+

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

Historical Meteorological Data Search - Station EBSW1

Station EBSW1 Change Station ID
9447130 - Seattle, WA

Select Year: 4
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Page 11 March 2025 (Rev.)


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

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

Station EBSW1 Change Station ID

9447130 - Seattle, WA

Historical Meteorological Data Search - Station EBSW1

Select Yes' 2018 v ViWeorological observations for station EBSW1 in 2018

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.

(€] H | J K L M N 0] P Q
WND WSPD WSPD Over 207 GST GST Over 307
m/s knots 1=vyes m/s  knots 1=vyes Sustained Wind Statistics

=IF(OR(F3>315,F3< 1.6 =H3*1.94384  =IF(13>20,1,0) 5.7 =K3%1.94384 =IF(L3>30,1,0) Average =AVERAGE(L:l) knots
=IF(OR(F4>315,F4< 1.5 =H4+1.94384  =IF(14>20,1,0) 3.9 =K4%1.94384  =IF(L4>30,1,0) 1st Quartile =QUARTILE(l:I,1) knots
—IF(DR(F5>315,F5< 15 =H5*1.94384  =IF(15>20,1,0) 4.6 =K5*1.94384  =IF(L5>30,1,0) Median =QUARTILE(l:,2)  knots
=IF(OR(F6>315,F6< 1.6 =H6+1.94384  =IF(l6>20,1,0) 2.9 =K6%1.94384  =IF(L6>30,1,0) 3rd Quartile =QUARTILE(L:1,3) knots
=IF(OR(F7>315,F7< 1.6 =H7+1.94384  =IF(17>20,1,0) 3.2 =K7*1.94384 =IF(L7>30,1,0) Maximum =MAX(I:1) knots
=IF(OR(F8>315,F8< 1.7 =H8*1.94384  =IF(18>20,1,0) 3.3 =K8+1.94384  =IF(L8>30,1,0) Total measurements =COUNT(J:))
=IF(OR({F9>315,F9< 2.2 =H9+1.94384  =IF(19>20,1,0) 5.4 =K9*1.94384 =IF(L9>30,1,0) Measurements over 20 kts  =COUNTIF(J:),1)
=IF(OR(F10>315,F1 2.4 =H10*1.94384 =IF({I110>20,1,0) 4.9 =K10%1.94384 =IF(L10>30,1,0) Percentage over 20 kts =P9/P8

=IF(OR(F11>315,F1 1.9 =H11*1.94384 =IF(I111>20,1,0) 4.2 =K11+1.94384 =IF(L11>30,1,0)

=IF(OR{F12>315,F1 2.9 =H12+*1.94384 =IF({I112>20,1,0) 5.3 =K12+1.94384 =IF(L12>30,1,0) Gust Statistics

=IF(OR(F13>315,F1 2.8 =H13*1.94384 =IF(113>20,1,0) 4.6 =K13*1.94384 =IF(L13>30,1,0) Average =AVERAGE(L:L) knots
=IF(OR{F14>315,F1 2.5 =H14*1.94384 =IF({l114>20,1,0) 4.9 =K14+1.94384 =IF(L14>30,1,0) 1st Quartile =QUARTILE(L:L,1) knots
=IF(OR(F15>315,F1 3 =H15*1.94384 =IF(I115>20,1,0) 4.8 =K15*1.94384 =IF(L15>30,1,0) Median =QUARTILE(L:L,2) knots
=IF(OR(F16>315,F1 1.5 =H16+%1.94384 =IF({l116>20,1,0) 3.8 =K16+1.94384 =IF(L16>30,1,0) 3rd Quartile =QUARTILE(L:L,3) knots
=IF(OR(F17>315,F1 2.1 =H17*1.94384 =IF(117>20,1,0) 4.2 =K17%1.94384 =IF(L17>30,1,0) Maximum =MAX(L:L) knots
=IF(OR(F18>315,F1 1.5 =H18+1.94384 =IF(I18>20,1,0) 6.4 =K18+1.94384 =IF(L18>30,1,0) Total measurements =COUNT(M:M)
=IF{OR{F19>315,F1 2.2 =H19%1.94384 =IF(119>20,1,0) 3.6 =K19+1.94384 =IF(L19>30,1,0) Measurements over 30 kts  =COUNTIF(M:M,1)
=IF(OR(F20>315,F2 1.2 =H20*1.94384 =IF{120>20,1,0) 2.5 =K20+1.94384 =IF(L20>30,1,0) Percentage over 30 kts =P19/P18

5. Use the IF, COUNTIF and COUNT formulas to produce a percentage of time for general
direction of wind.
F G R S

WDIR Wind Cardinal Direction

degl Wind Direction

334  =IF(OR(F3>315,F3<45),"N",IF(AND(F3>225,F3<=315),"E",IF(AND(F3>135,F3<=225),"S","W")}} Totalmeasurements =P8

346  =IF(OR(F4>315,F4<45),"N",IF(AND{F4>225, F4<=315),"W",IF[AND(F4>135,F4<=225),"S","E"))) Percentage Northerly =(COUNTIF(G:G,"N"))/S3
346 =IF(OR(F5>315,F5<45),"N",IF(AND(F5>225,F5<=315),"W",IF(AND(F5>135,F5<=225),"S","'E"}}) Percentage Easterly  =(COUNTIF(G:G,"E"))/S3
333 =IF(OR(F6>315,F6<45),"N".IFAND(F6>225,F6<=315),"W" IF(AND(F6>135,F6<=225),"S" "E")}) Percentage Southerly =(COUNTIF(G:G,"S"))/S3
345  =IF(OR(F7>315,F7<45),"N".IF(AND(F7>225,F7<=315),"W", IF(AND(F7>135,F7<=225),"S","E"}}) Percentage Westerly =(COUNTIF(G:G,"W"))/S3
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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.

Sustained Wind Statistics

Average 4.1 knots
1st Quartile 2.1 knots
Median 3.7 knots
3rd Quartile 5.4 knots
Maximum 15.9 knots
Total measurements 78914
Measurements over 20 kts 0
Percentage over 20 kts 0.0%

Gust Statistics
Average

1st Quartile

Median

3rd Quartile
Maximum

Total measurements

Measurements over 30 kts

Percentage over 30 kts

6.8 knots
3.9 knots
6.0 knots
8.9 knots

19.2 knots
78914

0

0.0%

Wind Direction

Total measurements 78914
Percentage Northerly 189%
Percentage Easterly 14%
Percentage Southerly 43%
Percentage Westerly 25%

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.

A edmond
) Hourly-Obs Station Metadata aXx

SEATTLE BOEING FLD, WA

| [Network

ID

" |wBAN

24234

FAA

BFI

|AirForce

727935

CRN

& *MO Mesonet

Variable

POR Start POR End

SE| |All

1943-10-01 current

™ | Zoomto

Select “Go.”

City

County State Period Of Record

1943 -

=l

SEATTLE BOEING FLD | More Info | KING WA

| Back |

(Ian is not correct, or you wish a different station, click 'Back")
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https://mrcc.purdue.edu/register
https://mrcc.purdue.edu/CLIMATE/gismaps/stationselector_hr.htm

3. Select “Hourly-Observed Data,” and “Wind Rose” from the resulting drop-down menu.

This tool uses standard hourly ob
special observations) are not incl

Climate Div
State Data
Gridded Data
Maps of Data

Daily-Observed Data >
I Hourly-Observed Data

Dot

Sub-Daily M
Data b |Daily | Last M
b |Wind Rose O This‘]
» O Last 30 ays O perio
»

@® This Month

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.

[oate
® custom O Last Month Beginning Date
Olvast7 D O This Year P | November v| [2022 v
O Last 30 Days O period of Record Ending Date:

O This Month

Sub-Interval Windows
|MDnth/Day Window

Start Date: Start Hour:
End Date: End Hour:

Units: | KNOTS v ‘—— Wind Speed Divisions: |5 ie 0-5, 5-10,... v
Table Output: —v

e November v | [2024 v|

Hour Window (All times in LST)

5. The resulting wind rose shows the predominant wind direction, and the percentage of

time winds are above the 20 knot threshold.

SEATTLE BOEING FIELD (WA) Wind Rose

November 15, 2022 - November 15, 2024
Sub-Interval: January 1 - December 31, 0 - 24

WNW

wsw

Ssw

N

Wind Speed (kts)
®13-5
®5-10
®10-15
® 15-20
®20-25
25-30
30-35
® 35-40
40 -

(%) housnbaiq

P

ESE

SSE
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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.

SEATTLE BOEING FIELD (WA) Wind Rose =
November 15, 2022 - November 15, 2024
Sub-Interval: January 1 - December 31, 0 - 24
N
NNE Wind Speed (kts)
® 35
® 50
o /' @ 15
2 ® 520
b & ®20-25
WNW ? ENE ig gg
I @ 35-40
40-
w E
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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.”

‘ @ m Sensor Network
(a2) Layers [ Weather Stations
e @ Temperature / Wind
Save Pref

@ Temperature

L

>

@ DewPoint/ Humidity

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

& st 2

/ 49UoPOP: Museum
Uptown

Station ID: KWASEATT2336

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

Weather History for KWASEATT2336

Monthly Mode v November v 2022 v m
Previous / /'

Summary
November 15, 2024

Publication 25-08-005 Safe and Effective Threshold Determination Report Job Aid
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https://www.wunderground.com/wundermap

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.

Monthly Mode v

Previous

Summary
November 1, 2022 - November 30, 2022

High Low Average

Temperature 52.3°F 24.4°F 39.5°F

Dew Point 41.5°F 11.7°F 29.1°F

Humidity 80 % 67 %

Precipitation 2.87in

—

November 1, 2022 - November 30, 2022

Graph Table

Temperature Dew Point

Date High Avg Low High Avg

11/1/2022 50.2°F 42.6°F 36.1°F 37.9°F 34.3°F

November

Low

30.

High Low
Wind Speed 19.7 mph 0.0 mph
Wind Gust 27.5 mph -

Wind Direction

Pressure 30.211in

Humidity Speed

High Avg  Low  High

.0 °F 79% 73 % 53 % 6.0 mph

28.98 in

Avg

0.3 mph

Next

/

Average
0.5 mph
0.9 mph

ESE

Pressure

Low High

0.0 mph 29.40in

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

K |

High (mph)
9.6 mph
12.3mph
11.2 mph
29.5 mph

L

Daily High Windspeed (No Text)

=TEXTJOIN({"", TRUE, IFERROR(MID{K2, SEQUENCE(LEN(K2)),
=TEXTJOIN{"", TRUE, IFERROR(MID{K3, SEQUENCE(LEN(K3)

=TEXTJOIN("", TRUE, IFERROR(MID{K4, SEQUENCE(LEN(K4)),
=TEXTJOIN({"", TRUE, IFERROR(MID{K5, SEQUENCE(LEN(K5)),

)
)
)
)

1)
1)
1)
1)

1, ")/10
*1,"™))/10
*1,"))/10
*1,")/10

M

Daily High Windspeed (kts)

=L2*0.869
=L3*0.869
=L4*0.869
=L5*0.869

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.

M N 0 P Q
Daily High Windspeed (kts) Over 20 kts Sustained Wind Statistics
=L2*0.869 =IF(M3>20,1,0) Average =AVERAGE(M:M) knots
=L3*0.869 =IF(M4>20,1,0) 1st Quartile =QUARTILE(M:M,1}  knots
=L4*0.869 =IF(M5>20,1,0) Median =QUARTILE(M:M,2}  knots
=L5*0.869 =IF(M6>20,1,0) 3rd Quartile =QUARTILE(M:M,3}  knots
=L6*0.869 =IF(M7>20,1,0) Maximum =MAX(M:M) knots
=L7*+0.869 =IF(M8>20,1,0) Totalmeasurements =COUNT(M:M)
=L8*0.869 =IF(MS>20,1,0) Measurements over 20 kts =COUNTIF(N:N,1)
=19+0.869 =IF(M10>20,1,0) Percentage over 20 kts =Q8/Q7
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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.

M N 0 P 0] R
Daily High Sustained Wind
Windspeed (kts) Over20kts Statistics

8.3 0 Average 10.9 knots
10.7 0 1st Quartile 7.7 knots
9.7 1 Median 9.7 knots
25.6 0 3rd Quartile 12.4 knots
11.3 0 Maximum 36.3 knots

10.9 0 Total measurements 723

8.0 0 Measurements over 20 kts 37

° 15.1 0 Percentage over 20 kts 5.1%

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.

Location and Time
Location: @ Coordinates = List
Latitude Longitude
4762 12237
A AN A
Start Date End Date
2022-11-13 2024-11-13
—
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https://open-meteo.com/en/docs/historical-weather-api

2. Select Wind Speed (10 m), Wind Direction (10 m), and Wind Gusts (10 m).
Hourly Weather Variables
Temperature (2 m) Weather code Wind Speed (10 m)
Relative Humidity (2 m) Sealevel Pressure Wind Speed (100 m)
Dewpoint (2 m) Surface Pressure B Wwind Direction (10 m)
Apparent Temperature Cloud cover Total Wind Direction (100 m)
Precipitation (rain + snow) Cloud cover Low Wind Gusts (10 m)
Rain Cloud cover Mid
Snowfall Cloud cover High
Snow depth Reference Evapotranspiration (ETo)
Vapour Pressure Deficit
3. Select “knots” as the Wind Speed Unit.
Settings
Temperature Unit o Wind Speed Unit o Precipitation Unit o
Celsius °C Knots Millimeter
4. Select “download xIsx” to download the excel file containing the estimated wind speeds
for the general vicinity of the selected latitude/longitude.
| [ | [ |
Jan 21 Mar ‘2 May "21 Jul 21 Sep'2
Download XLSX ‘ ‘ Download CSV ‘
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.
8. _c I F ] G H | J Lk Jo.. M N [ 0
Wind Over 20? Gusts Over 307 Sustained Wind Statistics
(kn) (kn) Gust Statistics
25 =IF(B2>20,1,0) 109  =IF(F2>30,1,0) Average =AVERAGE(B:B) knots  Average =AVERAGE(F:F)  knots
3.9  =IF(B3>20,1,0) 5.8 =IF(F3>30,1,0) 1st Quartile =QUARTILE(B:B,1) knots 1st Quartile =QUARTILE(F:F,1) knots
4.1  =IF(B4>20,1,0) 5.8 =IF(F4>30,1,0) Median =QUARTILE(B:B,2) knots Median =QUARTILE(F:F,2) knots
4.1  =IF(B5>20,1,0) 6 =IF(F5>30,1,0) 3rd Quartile =QUARTILE(B:B,3) knots 3rd Quartile =QUARTILE(F:F,3) knots
43 =IF(B6>20,1,0) 62  =IF(F6>30,1,0) Maximum =MAX(B:B) knots  Maximum =MAX(F:F) knots
49  =IF(B7>20,1,0) 6.4 =IF(F7>30,1,0) Total measurements =COUNT(B:B) Total measurements =COUNT(G:G)
4.3  =IF(B8>20,1,0) 6.2 =IF(F8>30,1,0) Measurements over 20 kts  =COUNTIF(C:C,1) Measurements over 30 kts =COUNTIF(G:G,1)
4.1 =|F(B9>20,1,0) 5.2 =|F(F9>30,1,0) Percentage over 20 kts =J8/)7 Percentage over 30 kts =N8/N7
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6. Use the IF, COUNTIF and COUNT formulas to produce a percentage of time for general

direction of wind.

Direction

356 =IF(OR(D2>315,D2<45),"
360 =IF(OR(D3>315,D3<45),"
5 =|F(OR(D4>315,D4<45),"
3 =IF(OR(D5>315,D5<45),"
18 =IF(OR(D6>315,D6<45),"

Cardinal Direction

Z2 2222

" IF(AND(D2>225,D2<=315
" IF(AND(D3>225,D3<=315

" IF(AND(D5>225,D5<=315
" IF(AND(D6>225,D6<=315

AND(D5>135,D5<=225),"
AND(D6>135,D6<=225),"S","W"

( ),"E",IF(AND(D2>135,D2<=225),"S","W"
( ),"E",IF(AND(D3>135,D03<=225),"S"
" IF(AND(D4>225,D4<=315),"E",IF(AND{D4>135,D4<=225),"S","W"
( ),"E"IF(
( ),"E",IF(

Wind Direction

Total measurements =J7

Percentage Northerly =(COUNTIF(E:E,"N"))/R2
Percentage Easterly =(COUNTIF(E:E,"E"))/R2
Percentage Southerly =(COUNTIF(E:E,"S"))/R2
Percentage Westerly =(COUNTIF(E:E,"W"))/R2

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.

Sustained Wind Statistics
Average
1st Quartile
Median
3rd Quartile
Maximum
Total measurements
Measurements over 20 kts
Percentage over 20 kts

J K

6.1 knots
3.5 knots
5.3 knots
8.1 knots
28.1 knots
17568
47
0.3%

M

Gust Statistics

Average

1st Quartile

Median

3rd Quartile

Maximum

Total measurements
Measurements over 30 kts
Percentage over 30 kts

N 0

11.9 knots
7.2 knots
10.8 knots
15.3 knots
48.8 knots
17568
206
1.2%

P Q R
Wind Direction

Total measurements 17568
Percentage Northerly 35%
Percentage Easterly 6%
Percentage Southerly 42%
Percentage Westerly 18%
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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). lowa 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.

Historical Meteorological Data Search

You may initiate a search for prior year data for a given station by entering a station ID below or clicking a station icon on the map to
select the station ID. You can drag the map with your mouse, double-click the map to zoom in, or use the zoom controls on the left side
of the map.

Enter Station ID: |46088 | submit |

Historical meteorological data from 46088 are available for 2004-2023.

Map Type: | Oceans v

t o
S T o
ra gy e
7 Jugn de "‘.'b‘“
<
OO e %
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https://www.ndbc.noaa.gov/histsearch.php
https://mesonet.agron.iastate.edu/wx/afos/p.php?pil=CWFSEW

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

3.

MEAS1:|

Connector:
MEAS2: |

Connector:
MEAS3: |

Search Criteria

Station 46088 Change Station ID
NEW DUNGENESS - 17 NM NE of Port Angeles, WA

Select Year:

| Submit | 4

Y —

I —

| AND [ V][]

Historical Meteorological Data Search - Station 46088

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

MEAST: |

Station 46088 Change Station ID
NEW DUNGENESS - 17 NM NE of Port Angeles, WA

Search Criteria

vl [ v AND [ V][]

Select Year: View all meteorological observations for station 46088 in 2023

Historical Meteorological Data Search - Station 46088

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.

#YY

#yr

2023
2023
2023
2023
2023

MM

WDIR
degT
27e
265
262
266
2659

APD MWD

.8e 999
.16 254
.8e 995
.8e 999
.12 237

sec degT

PRES
hPa

1812

1812

1813.
1913

.4
1812.7
.9
1
3

ATMP
degC

8.

o0 Co o0 0

1

@ @ D =

WTMP
degC

7.

U]

=~

8

co co co oo

DEWP
degC

o o

= oo

oo ®
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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.

DPD APD MWD
WVHT Heightin Feet sec sec deg
0.87 =G2*3.28 17.39 8.1 210
0.87 =G3*3.28 17.39 7.84 192
0.85 =G4*3.28 17.39 8 239
08 =Gh*3 98 17.39 .94 203

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.

WWVHT

0.87
0.87
0.85

0.8
0.77
0.77
0.73

0.7

Heightin Feet QOver 2ft?

2.9
2.9
2.8
2.6
2.5
2.5
24
2.3

N = = = = ==

Height Statistics

Average

1st Quartile
Median

3rd Quartile
Maximum

Total measurements

Measurements over 2 feet

Percentage over 2 feet

0.4 feet
0.2 feet
0.3 feet
0.6 feet
3.2 feet
17440
4251
24.4%

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

DPD
sec
17.39
17.39
17.39
17.39
16

APD

sec

8.1
7.84

7.94
3.32

MWD Period Statistics
deg Average

210 1st Quartile

192 Median

239 3rd Quartile
203 Maximum

339

4.8
3.3
4.0
5.0
17.4
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