Appendix X Terminal Tidal Information

Appendix X describes the means, methods and sources for developing Exhibit 330-12
Terminal Tidal Datums, and Exhibit 330-14 Design Tidal Ranges. Additional information is
found in the following tables and graphics.

Terminal Tidal Datums were developed from two sources:

1.

North American Vertical Datum of 1988 (NAVD 88) values were determined from
survey data provided by the WSDOT GeoMetrix Geodetic Survey Office in 2013 and
tabulated in Exhibit 340-3 and illustrated in Appendix Z.

Mean High Water (MHW) and Mean Higher High Water (MHHW) values were
calculated using NOAA's VDatum v4.3 program using bridge seat coordinates
established for the 2013 survey for each terminal as listed in Exhibit 340-3.

Design Tidal Ranges were developed by the following steps:

1.

For each terminal, the appropriate NOAA Reference Station was determined. For all
terminals, except Friday Harbor, either Port Townsend or Seattle is the Reference
Station. Friday Harbor, Port Townsend and Seattle are each their own Reference
Station.

Based on the past 17 years of NOAA tidal data, Low and High Reference Water
Levels for the three Reference Stations were calculated for a 75-year return period
using a Log-Pearson Type Il Analysis.

Height offset factors were tabulated for each terminal based on NOAA Tide
Prediction Tables. These factors were used to convert the minimum and maximum
Reference Water Level for each NOAA Reference Station to the NOAA Subordinate
Station at or near each terminal. The appropriate height offset factor for each NOAA
Subordinate Station was applied to the Reference Water Levels to get the Highest
and Lowest Observed Water Levels.
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APPENDIX X: TERMINAL TIDAL INFORMATION
TERMINAL TIDAL DATUMS: NAVD88

ELEV NAVD88

TERMINAL MLLW NAVD88 (DATUM MLLW 0.0)
ANACORTES 16.88 16.33 0.55
BAINBRIDGE ISLAND 18.36 15.85 2.51
BREMERTON 17.39 14.89 2.50
CLINTON 17.55 15.50 2.05
COUPEVILLE 14.19 13.07 1.12
EDMONDS 16.76 14.71 2.05
FAUNTLEROY 15.65 13.22 2.43
FRIDAY HARBOR 16.93 16.44 0.49
KINGSTON 18.05 16.00 2.05
LOPEZ 18.67 18.15 0.52
MUKILTEO 17.39 15.33 2.06
ORCAS 18.94 18.36 0.58
POINT DEFIANCE 18.67 16.18 2.49
PORT TOWNSEND 16.56 15.45 1.11
SEATTLE 18.65 16.32 2.33
SHAW 12.86 12.34 0.52
SOUTHWORTH 18.65 16.14 2.51
TAHLEQUAH 17.73 15.24 2.49
VASHON 19.11 16.58 2.53

TERMINAL BRIDGE SEAT ELEVATIONS SURVEYED FROM MAY - JUNE, 2013 BY WSDOT GEOMETRIX OFFICE
SEE EXHIBIT 340-3 AND APPENDIX Z

ALL ELEVATIONS IN FEET

NO REVISIONS MADE FOR 2022 4TH EDITION OF TDM

WSF Tidal Data.xlsx
APP X NAVD88
12/28/2021
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l A N NATIONAL OCEANIC AND
INOAA, AvSspHeic ApminisTramio

ONLINE VERTICAL DATUM TRANSFORMATION

INTEGRATING AMERICA'S ELEVATION DATA

Home About VDatum Download Docs & Support Contact Us

Regional Information

* Region : |Contigu0us United States ~

Horizontal Information

Source Target
Reference Frame: |NAD83(2011) v |[NAD83(2011) v |
Coor. System: | Geographic (Longitude, Latitude) v || Geographic (Longitude, Latitude) v |
Unit: meter (m) v | meter (m) v
Zone: AL E-0101 v AL E - 0101 v

Vertical Information

Source Target
Reference Frame: MEWT S TEEEE e s WMV S - - S TS
Unit: [foot (U.S. Survey) (US_ft) v |[foot (U.S. Survey) (US_ft) v
@® Height O Sounding ® Height O Sounding
(J GEOID model: | GEOID18 v GEOID model: GEOID18 v

Point Conversion ASCII File Conversion

File Name: Choose File |terminals input.txt

ASCII File format/extension must be .txt or .csv

Delimiter [comma v Longitude D Latitude Height Skip (lines) [0

Output: ® pownload (<60MB*) O Email (<15MB*)

Save to a New FileName

O Excluding NODATA points (point with coors. = -.999999)
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Terminal Tidal Information Appendix X

terminals input.txt
TERMINAL,LONGITUDE, LATITUDE,MLLW
ANACORTES, -122 40 39.89973,48 30 25.59002,0.00
BAINBRIDGE ISLAND,-122 30 35.43267,47 37 21.21008,0.00
BREMERTON, -122 37 30.49696,47 33 43.21549,0.00
CLINTON,-122 20 58.50264,47 58 30.24625,0.00
COUPEVILLE,-122 40 21.76856,48 09 27.40000,0.00
EDMONDS, -122 23 06.21164,47 48 47.64105,0.00
FAUNTLEROY, -122 23 46.09482,47 31 23.44583,0.00
FRIDAY HARBOR,-123 00 51.10937,48 32 07.60201,0.00
KINGSTON, -122 29 41.75869,47 47 42.46505,0.00
LOPEZ,-122 53 00.06277,48 34 14.27481,0.00
MUKILTEO,-122 17 48.73330,47 57 01.39887,0.00
ORCAS,-122 56 37.62261,48 35 51.18770,0.00
POINT DEFIANCE,-122 30 50.87590,47 18 21.64154,0.00
PORT TOWNSEND,-122 45 33.32613,48 06 40.87547,0.00
SEATTLE,-122 20 21.88875,47 36 ©9.09811,0.00
SHAW, -122 55 47.41215,48 35 04.08944,0.00
SOUTHWORTH, -122 29 45.87608,47 30 45.94736,0.00
TAHLEQUAH, -122 30 27.63234,47 19 56.16433,0.00
VASHON, -122 27 49.84015,47 30 38.25451,0.00

Page 1

Terminal Design Manual M 3082.06 Page X-5
December 2025



Appendix X Terminal Tidal Information

terminals input_result MHW.txt
TERMINAL,LONGITUDE,LATITUDE,Dist MHW above MLLW
ANACORTES, -122.6777499250,48.5071083389,7.31256
BAINBRIDGE ISLAND,-122.5098424083,47.6225583556,10.50181
BREMERTON, -122.6251380444,47 .5620043028,10.85956
CLINTON,-122.3495840667,47.9750684028,10.23387
COUPEVILLE,-122.6727134889,48.1576111111,7.78203
EDMONDS, -122.3850587889,47.8132336250,10.06738
FAUNTLEROY, -122.3961374500,47.5231793972,10.66936
FRIDAY HARBOR,-123.0141970472,48.5354450028,7.09384
KINGSTON, -122.4949329694,47.7951291806,10.13951
LOPEZ,-122.8833507694,48.5706318917,7.12107
MUKILTEO,-122.2968703611,47.9503885750,10.19708
ORCAS, -122.9437840583,48.5975521389,7.17700
POINT DEFIANCE,-122.5141321944,47.3060115389,11.05779
PORT TOWNSEND, -122.7592572583,48.1113542972,7.86491
SEATTLE,-122.3394135417,47.6025272528,10.49281
SHAW, -122.9298367083,48.5844692889,7.15299
SOUTHWORTH, -122.4960766889,47.5127631556,10.69416
TAHLEQUAH, -122.5076756500,47.3322678694,11.01048
VASHON, -122.4638444861,47.5106262528,10.65943

Page 1
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terminals input_result MHHW.txt
TERMINAL,LONGITUDE,LATITUDE,Dist MHHW above MLLW
ANACORTES, -122.6777499250,48.5071083389,8.04863
BAINBRIDGE ISLAND,-122.5098424083,47.6225583556,11.31125
BREMERTON, -122.6251380444,47 .5620043028,11.73882
CLINTON,-122.3495840667,47.9750684028,11.09727
COUPEVILLE,-122.6727134889,48.1576111111,8.58913
EDMONDS, -122.3850587889,47.8132336250,10.93306
FAUNTLEROY, -122.3961374500,47.5231793972,11.54499
FRIDAY HARBOR,-123.0141970472,48.5354450028,7.72064
KINGSTON, -122.4949329694,47.7951291806,10.98946
LOPEZ,-122.8833507694,48.5706318917,7.82189
MUKILTEO,-122.2968703611,47.9503885750,11.05746
ORCAS, -122.9437840583,48.5975521389,7.87593
POINT DEFIANCE,-122.5141321944,47.3060115389,11.93720
PORT TOWNSEND, -122.7592572583,48.1113542972,8.55390
SEATTLE,-122.3394135417,47.6025272528,11.35892
SHAW, -122.9298367083,48.5844692889,7.84204
SOUTHWORTH, -122.4960766889,47.5127631556,11.57845
TAHLEQUAH, -122.5076756500,47.3322678694,11.88974
VASHON, -122.4638444861,47.5106262528,11.52885

Page 1
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APPENDIX X: TERMINAL TIDAL INFORMATION

DESIGN TIDAL RANGES

REFERENCE WATER| HEIGHT OFFSET DESIGN WATER

TERMINAL NOAA;?EI;IEOIEENCE LEVELS FACTOR LEVELS
MIN MAX LOW HIGH LOWL HOWL
ANACORTES PORT TOWNSEND -4.36 11.60 1.02 0.93 -4.45 10.79
BAINBRIDGE ISLAND SEATTLE -4.88 14.60 1.02 1.00 -4.98 14.60
BREMERTON SEATTLE -4.88 14.60 1.00 1.00 -4.88 14.60
CLINTON SEATTLE -4.88 14.60 0.99 0.97 -4.83 14.16
COUPEVILLE PORT TOWNSEND -4.36 11.60 0.00 -0.03 -4.36 11.57
EDMONDS SEATTLE -4.88 14.60 0.99 0.96 -4.83 14.02
FAUNTLEROY SEATTLE -4.88 14.60 1.01 1.02 -4.93 14.89
FRIDAY HARBOR FRIDAY HARBOR -4.09 10.90 1.00 1.00 -4.09 10.90
KINGSTON SEATTLE -4.88 14.60 1.00 0.97 -4.88 14.16
LOPEZ PORT TOWNSEND -4.36 11.60 1.00 1.00 -4.36 11.60
MUKILTEO SEATTLE -4.88 14.60 0.99 0.97 -4.83 14.16
ORCAS PORT TOWNSEND -4.36 11.60 0.90 0.90 -3.92 10.44
POINT DEFIANCE SEATTLE -4.88 14.60 1.01 1.05 -4.93 15.33
PORT TOWNSEND PORT TOWNSEND -4.36 11.60 1.00 1.00 -4.36 11.60
SEATTLE SEATTLE -4.88 14.60 1.00 1.00 -4.88 14.60
SHAW PORT TOWNSEND -4.36 11.60 0.99 0.90 -4.32 10.44
SOUTHWORTH SEATTLE -4.88 14.60 0.99 1.02 -4.83 14.89
TAHLEQUAH SEATTLE -4.88 14.60 1.01 1.05 -4.93 15.33
VASHON SEATTLE -4.88 14.60 1.01 1.02 -4.93 14.89

ALL WATER LEVELS ARE IN FEET

LOWL: LOWEST OBSERVED WATER LEVEL
HOWL: HIGHEST OBSERVED WATER LEVEL

VALUES REVISED FOR ANACORTES FOR 2022 4TH EDITION OF TDM

REFERENCE WATER LEVELS FROM 17 YEARS OF VERIFIED LOW AND HIGH TIDE DATA

75-YEAR RETURN

NOAA REFERENCE
STATION PERIOD

LOW [ HIGH

FRIDAY HARBOR | _-4.09_|_10.90

PORT TOWNSEND | _-4.36_| _11.60

SEATTLE 2.88_|_14.60

HEIGHT OFFSET FACTORS VERIFIED FROM 2021 NOAA TIDE PREDICTION TABLES

ALL DESIGN TIDAL RANGES = REFERENCE WATER LEVEL X HEIGHT OFFSET FACTOR EXCEPT
COUPEVILLE DESIGN TIDAL RANGE = REFERENCE WATER LEVEL + HEIGHT OFFSET FACTOR

WSF Tidal Data.xlsx

APP X DESIGN TIDAL RANGES

12/28/2021
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