Calculate Mean Highest Predicted Tide

JULY 2021

This document provides instructions on how to extract, sort, and calculate average highest predicted
tide (HPT) over a ten-year period using Excel and data from the NOAA Tides & Currents page. HPT can
be used to establish high tide line for US Army Corps of Engineers limit of jurisdiction for tidal waters
for Section 404 permitting.

Follow these steps to calculate the ten year mean HPT

First determine the appropriate tide station to use in relation to your project area (usually harmonic
stations include the data you need while subordinate stations lack necessary data). Note the nearest
tide station may not be the most applicable to your project location.

Step 1
Go to the NOAA Tides & Currents page.
Step 2

Select Tide Predictions
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https://tidesandcurrents.noaa.gov/
https://tidesandcurrents.noaa.gov/

Step 3

Select your state from a list of stations.
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Step 4

Choose your station from a list (blue circle) or a map (red circle). If you select the map option, the
map screen shown on the right appears. The Harmonic stations provide a more robust data set
and are indicated by purple pins. Subordinate stations often lack the complete data set you need
to perform your analysis and are shown in white.

O

Step 5

Go to the Station Home. List option shown on left (blue circle- Station Info/Station Home Page).
Map option shown on right (red circle - Station Home).

S -
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Step 6
Copy your tide station ID number.

You can also select Datums at the bottom of the page to learn more about other useful tidal
datums like MLLW, MLW, MHW, MHHW, HAT etc. You will also need to access the Datums
page to convert MLLW (O elevation relative to each individual tidal station) to NAVD88 (relative
to topographic elevations used by survey).
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Once you have determined the appropriate tidal station go to the High/Low Tide Predictions page to
gather 10 years’ worth of data and calculate the average HPT across the ten years to determine HPT.

Step 7

Go to NOAA's Center for Operational Oceanographic Products and Services (CO-OPS)
High/Low Tide Predictions site accessed here:

https://opendap.co-ops.nos.noaa.gov/axis/webservices/highlowtidepred/
Step 8

Paste the tidal Station ID number that you copied in Step 6 into the top box.

Enter the Begin Date of January 1 (YYYY0101) of the year you did field work for the project.
This will be the first date of your ten year HPT analysis.

Enter the End Date of December 31 (YYYY1231) of the year you did field work.

Leave the rest of the selections as the default: Datum MLLW, Data Units Feet, Time Zone LST*,
and Display Format as HTML.

Then select Submit

Note: you will perform this data evaluations ten times, once for each year, so that you can

determine the HPT for each of the individual ten years, before you average them to get the final
HPT for the entire ten year period.

High/Low Tide Predictions

Enter a station ID, begin date and end date to get the high low tide predictions data for that specific station, or you can use
the default supplied values.The Date format could be either: YYYYMMDD or YYYYMMDD HH:MM. Datum and data units
are parameters for output formatting. Display format is an output selection.

* Choosing LST (Local Standard Time) option as time zone will refumn resultant data in Local Standard Time of the station.

station ID
Begin Date
End Date
Datum
DataUnits @ Feet O Meters
TimeZone @ LsT° O UTC

Display Format O XML @ HTML O TEXT

Weh site owner: Center for Operational Oceanographic Products and Services (CO-0PS) Privacy Policy Take Our Survey
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https://opendap.co-ops.nos.noaa.gov/axis/webservices/highlowtidepred/

Step 9

Highlight all the data in the Date/Time/Pred/Type columns by dragging your cursor all the way
to the bottom while holding your left mouse selection button down. You will have selected an
entire year’s worth of data. Copy the highlighted cells (right click+Copy or Cntrl+C).

High Low Tide Predictions Data
Date Date of the data

Time Time of the day (24h)

Pred The predicted height value
Type H:High L:Low

Station ID: 9446807

Station Name- BUDD INLET, SOUTH OF GULL HARBOR
Latitude: 47.0983 degrees Morth
Longitude: -122 895 degrees West
State: WA

USDOC/NOAA/NOS/COOPS(Center for Operational Oceanographic

Data Source: Products and Services)

The official Tide and Tidal Current prediction tables are published annually
on October 1, for the following calendar year. Tide and Tidal Current
predictions generated prior to the publishing date of the official tables are
subject to change. The enclosed data are based upon the latest information
available as of the date of your request. Tide and Tidal Current predictions
generated may differ from the official predictions if information for the station
requested has been updated since the publishing date of the official tables.

Data Disclaimer:

Begin Date: 20210101
End Date: 20211231
Datum: MLLW
Unit: Feet
Time Zone: LST

Date hme. Pred | Type

—
1.747

01/01/2021 |07 50 |§15 317
01/01/2021 B.059
01/01/2021 |W18:05 |§13.175
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Step 10

Use the WSDOT Excel HTL calculator or open a blank Excel workbook. Right click the first cell
under the date column in the WSDOT calculator, or the first cell in a blank workbook, and click
Match Destination Formatting under Paste Options. If using a blank new Excel workbook drag
column A over to make it a bit wider so the entire date will appear.

S—

Step 11 (blank Excel only - if using the WSDOT HTL calculator skip to Step 12)

In a blank Excel highlight the four columns with imported data, columns A through D. Then from
the Home Tab on the Ribbon, select Sort & Filter, then filter. Selecting the Filter option
establishes dropdown arrows at the top of each column.

-
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Step 12

Select the drop down in Column C, the pred column (pred = tidal elevation prediction), and
selcect Sort Largest to Smallest. This sorts all of the columns based on tide predictions and
places the HPT for the year in the top row of data.

12/ 237 702"

12/24/2022 12:33 9.878 H
1/3/2022 12:23 9.845 H
1/1/2022 10:44 9.79 H

Step 13

Return to the High/Low Tide Predictions site in Step 8, and enter in the next years date range
https://opendap.co-ops.nos.noaa.gov/axis/webservices/highlowtidepred/

You can easily navigate backward by using the back button on your internet browser. If you
access it using this method all the information you previously entered will be retained and all that
needs to be changed is the years in the Begin Date and End Date field. For example, if your field
work occurred in 2021 the first year Begin Date is 20210101 and the End Date is 20211231.
The second time you return to the High/Low Tide Predictions screen you enter the dates of
20220101 and 20221231.

Once you've entered the new dates repeat steps 9 through Step 12 on a new workbook tab on
the bottom of Excel until you have completed the data analysis for ten years.

Step 14

If you used the WSDOT Excel HTL calculator return to the first workbook tab and review your
average HPT results for the ten-year period. If you used a blank Excel create a last, 11t
workbook tab to summarize your data and use Excel to calculate the average of your HPTs from
each of the 10 years.

Record the Highest Astronomical Tide (HAT) on the data summary worksheet. Compare the HPT
method you just completed in Step 1 through Step 14 to the HAT and determine which you will
apply to your project as the HTL.

HAT is accessed from the Datum option as shown in Step 6.

Note: tidal station data is based off of an elevation of 0 MLLW. The MLLW elevation is unique to each
individual tidal station. Convert the MLLW elevation to NAVD88 topographic elevation and apply the
NAVDS88 elevations of HTL to plan sheets. Note on plan sheets that the datum used is NAVD88.

Complete the elevation conversion from the Datums link described in Step 6. After navigating to the
Datums link, under the graphic, click the Datums drop down and change it from MLLW to NAVD88.
Then look at the graphic to see how to offset the MLLW elevation to achieve the NAVD88 elevation
for HTL. This information is also entered into the WSDOT HTL calculator.
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