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@ Basic Concepts

 High tide is known as “High Water” and low tide as “Low Water”
* There are two “high” tides and two “low” tides per day

Lower High Water Higher High Water Lower Low Water Higher Low Water
(LHW) (HHW) (LLW) (HLW)

HOAANOSICO.OPS
Observeyl Water Levels at 9444090, Port Angages WA
From 2006/12/23 00:00 GMT to 201512724 2339 GMT
5.0

HOAMMOS Center for Operational Oceanegraphic Products and Services

+

Height in feet (MLLW)




@ Basic Concepts
P A

Elevation, Bridge Clearances etc.

Higher High Water J lu
(Large Tides)
Sea Level [ téi:
A R V-4
Height of Tide
Chart Datum

Y

A

Charted Depth

%

» Tidal Datum (and Chart Datum) is the plane from which tidal heights (and
charted depths) are measured.

 In Canada Tidal Datum is the plane of Lowest Normal Tides (below which the
tide very seldom falls) but in the US, Tidal Datum is Mean Lower Low Water
(MLLW) and negative tides are much more common.
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e Extreme weather conditions may contribute to (or
add to) these differences.

Photo by Kevin Monahan



https://tidesandcurrents.noaa.gov/stations.html?type=Water+Levels
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@s a0 Passe)  Dec 20, 2018 Pre-Christmas Storm

NOAA/NOS/CO-OPS
Observed Water Levels at 9449880, Friday Harbor WA
From 2018/12/20 00:00 GMT to 2018/12/21 23:59 GMT
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NOAA/NOS/Center for Operational Oceanographic Products and Services
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— Predictions —— Verified =— Preliminary



Changes to the 2022 Edition of PORTS AND PASSES
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Re-organized for 2022

* Five new tide and
current stations

Wadhams (tide)

Queen Charlotte %
Sound s%




Changes to the 2022 Edition of PORTS AND PASSES

PORTS AnD PASSES

Accurote tide & current Information from Canodion & US hydrographic sources,

THE PACIFIC NORTHWEST
TIDE AND CURRENT GUIDE

Re-organized for 2022
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@ Locaten of Current Statian
Colour indic:
to Admiralty b

NOT TO BE USED FOR NAVIGATION

This detail from the ocal chart may be

5 areas roferencec

out of date or cbsolate,

Reference Current Station

Dir of

| Aood (T

Max Food  Max Ebb

(o)

(o)

Secondary Current Stations

Current Data: Admiralty Inlet (off Point Wilecon) 48°09.41°N 122°43.56'W

0w | Position Tims Diffsrsnces | OP98d | Avg
—— - Ratio | Spaed
Gurrsnt Station Flood| Lat |Long |Tm to| Max | Tm to | Max Fid | Enb o Max
N W | Fid | Fid | Ebb | Ebb Fid |Ebb
Trae| = 7| = /| hmin | hemin | hmin | hmin kn | kn
Juan ds Fuca Strait
Wiolet Pt (3.7 mi M) 102 (4510 |12258( 151 | -106| -10B| 42|03 | 02
Kanem Pt (1.5 mi SW [ 197 [ 4806 |[12258| -037| 054 | -035| -035|02 | 04
Smithi |z (1.4 mi S5W) [ 090 | 48 18 12251 +033| +014| +003| 403003 | 03
Gmith |5 (3.4 mi ESE) [ 114 [ 45 16 12247 | +226| #0253 021 | 4053\ 02| 03
Pt Partricge (3.7 mi 40 | 4614 |12252| #208| +026| 050 H047)| 01| 08
Admiralty Inlet
Paoint Wilson
0.8 mi NE 120 | 4600 (12245 038( -03@| 030 027(07 20| 25
2.7 mi NE 138 (451012242 42| -006| 008 03|10 27| 35
0BmiE 185 (4509 12244 014 -009| 2001 | 04009 | 07| 25( 28
Pt Hudzon (0.5 mi E) 15 | 4607 12244 -242) -225| -306| -221|04| 02 (12| 08
Marrowstone Foint 100 (4807 [12242| -p52( -20@| -128| 137|055 | 04| 13| 13
1.1 miles NW 129 | 480 (12240( -030( +004| 016| -024|11 | 08 | 30| 32
0.5 mile NE 145 | 4807 (12240 +004( +009| 008 | 4009|089 | 0.7 | 25| 25
1.8 mile NE
Nodule Pt (0.5mi SE)( 162 (48 @2 [12240| 008|023 | -128 |-028|07| 081821
Bush PtLt 0.5 mi Nw)( 168 | 48 02122 37| 035|024 | 031 |03 |06 (07|23 235
Bush Paoint 160 (46 0212238 +017 (001 | 030 (+0 03|06 | 07 | 1.6 25
Mutiny Bay 133 (47 s@fiz233| - |-2o0 - |-220|04|03|10] 11
[3.2 mi SE of Bush Fy)
Oilele Pt (1.6 mi ENE)( 148 (47 58[12238| <012|+007| 022 | -038|0.3 | 03 | 08| 11
Port Townsend Canal 140 |48 02122 44| 157|220 248 | -156| 08 | 10| 28 4
Hood Canal
Foulweathes Bluff 153 (475812235 008|028 | 043 |-008|03| 02| 06| 048
Port Gamble Bay Emt| 197 |47 51[12235| -103| 054 | 038 |-023|0.4( 02| 1.0 07
South Point 230 |47 4912241 030|055 043 |-031 03| 03| 08|09
Hazel Point 181 |47 4112246 -103(-115 108 (058|02(02(07 (|08
The Great Bend 048 | 47 21 123 02 - €55 - 045|01| 01| 04|05
Sound
Foulweather Biuff 125 (475712235 +012 (+022| 038 |-038 |06 | 05| 16( 1.9
[1.8 mi ME}
Edmonds (2.5mi W o) [ 161 |47 #8122 27| +021 |#017| 001 |-018 |01 )| 02 ( 03| 08
Smi E)| 122 28 - 0 0o - 024|02| 02| 05|08
12226 +054 (+0 18| 042 | -0298|01| 02| 03| 08
12233 048 (049 | 044 |-054|04| 05| 12|18
12234 055 (051 | 043 |-030|08 | 08| 26| 21
12238 030|014 go3 |+018[0.3 (02 ) 0B | QT
12237 108 (048 | 407 [-145]|03)| 02| 08|05
512228 +0048 (008 | 032 (-020(02)02(05) 08
Blake Island {3 of) 244 (473112228 +214 (#1117 | #4014 (#1 27|02 | 04| 04 (1.3
2022 PorTs aND Passes

« Secondary Tables now co-located with Reference Stations
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Changes to the 2022 Edition of PORTS AND PASSES

PORTS AnD PASSES Changes in the 2022 Edition

In this 2022 Edition we have brought in & coupds of major changss:

. First, we have added five new stafions; Bonilla Island, Hole-in-the-Wall, Quatsing

Marrows, ‘Wadhams and Wintsr Harbour.
Accurate tide & current information from Canodion & US hydrographic sources,

*  Second, we have re-Drganized e book so that all the secondary tablss associated
with any reference stafion ars now co-HoCcabed with the pradictions for Mmat ralerence H
station. This will maks the book sasisr and mors intuitive o uss

How to Use This Book
Tides

1. Wharevar you are on the west coast, thens
is 4 Bos stafion near you (known as a refarence
station) for which tide predictions ans tabulated. roa ] T
Using one of the overview chars on pages

wiii, %, xil or xiv, identty the coloured area that
ncludes your location.

PR .

2. Each coloured area is associated with a
particular refarenca station. Tum to the pags
of that refsrence station. In this cass, you are
in Hafmoon Bay in the yellow ansa, which is -
associated with the mefersnce station, FOINT
ATEINSON

3. In Me secondary station tabiss Sssociated
with the refarance station, find the location
closast to your location.

Bt ey Curvin| Blslices

THE PACIFIC NORTHWEST
TIDE AND CURRENT GUIDE

DATARDIUSTEDT O DAYLIGHTSAVING 77) JOUR

SEEPage L I0rimpos

L) = T =i

Sesundsry TS Stosen
rm it

ke e

—E—o =

4. In the line for that secondary location, you
will find comections for the height and the
tima of high or kow watsr. Add (or subiract)
thesa comactions from e haight or fimas of
the predicted tidss at the refarsnce station
(FOINT ATKINS 0N} for e day in quesson.

Re-organized for 2022 e B _
« New method of finding = LA
secondary stations = Laalelaulile]

5. Tha recult will ba the height or ime of the
tide at the secondary location on that day

E o —

-_ 0 O

BRD sy s Parsin 2]

2022 PorTs AMD Passes



If you are in the coloured area associated with any reference station, go
to the pages for that reference station.
If you are in a port identified with a black dot, go directly to the pages for

that port.
Tides (left hand page Currents (right hand page
pag g pag
o Uekietergn] 0
[Port ABern=346 | V
0 2 : E
v Pantar m.mm.m] ; = 47‘ @ ” R
E ' i v
R I
v e B E
| ;,g' ® b;ic Narrewe-126 W
E [ Paint Attinaor=325 @ ,g;? abrich P1ssage-175 |
W [ﬁ“@( 2 c
@ Teohum Hartou 4 1 A
B
T

- 20 > X O
—

—

0 M O =

- =m DO

2022 PorTts AND Passes




328

— = = D O

_ O U\ = = 2K -

e w S
x v AL 2
K -/
" s

NOT TO BE USED FOR NAVIGATION
Seo page v, This detall from the offical
cnart may be cut of dats or cbsdjeta,

Relerence Tide Station

@- Losation of Tice Station

Colow indcates areas referenced
0 Pant Alkeser,

143

Higher High Water (%) Lower Low Water () Maan Water
Mean Tide Large Tide Mean Tide Large Tide  Lewel (%)

164

39 03 10,2

See da

n Sound/Prideaux Haven
or s 120-12%

" 4 Malibu Rapids
| TTF = LW +0 35
TTE= HW =0 25
By,
W[e.\

\

Pender Harbour

Reference Stations

If the tidal characteristics for a large area are
similar, the entire area can be referenced to a
single reference station—in this case Point
Atkinson in West Vancouver.

Tides in the green area are referenced to the
tides at Point Atkinson, with local

corrections.

The list of secondary stations referenced to
Point Atkinson appears opposite the map

page.

From PORTS AND PASSES



PORTS anp PASSES

Tide Table for Point Atkinson

Point Atkinson is a tide station, so the
name at the edge of the page is
shown in blue.

From PORTS AND PASSES

332 January February

DAY TIME FT M| DAY TIME FT M| DAY TIME FT
oi1a 151 40 o30a 157 48 o283 14.8
15 11212 121 37 '1 11548 112 34 '1 11:58a 105
Sun  300p 131 40| Tue 430p 144 44 Wed +e0p 1341
1053 23 07 11350p 10 03| () 1141p 30
40 7i0a 181 40 o50a 14.8
37 1Z44p 105 32 '17 12:30p 9.8
41| Wed sS3% 138 42| Thu 527p 134
07

47 12323 20 00 1714a 33
30 7432 181 40 18 T41a 151
40| Thu 134p 85 20 Fi 1 88
o20p 131 40 eiTp 134
o7 1112 30 00 12483 43
P 47 4 8142 157 48 1 T33a 151
35| Fi 230p 85 20| Sa 14sp 78
40 TIp 125 38 Ti0p 128
D 08 1508 48 14 123 52
47 8448 157 48 788 15.1
33| st 347p 75 23| Swun 228 88
I 30 g3ep 118 30 Ellp 125
1.0 230s 68 20 0ia 8.8
N 47 E o12a 151 48 l.| E24a 151
31| Sun 408p 68 21| Mon Ti4p 58
.I. 38 osep 115 35 023 1241
33 10 12 3oa B2 25 T44a B85
181 40 47 7 : B 45 EE E53a 14.8
B2 28 28 : B 18| Tue 404p 48
115 35 3 35 1051p 125
48 15 10 30 337a 10.2
157 48 EB 47 43 EB 0258 14.4
B2 25| Sun 25 17| Wed 458p 4.3

0E 33 34 {
88 21 21 7 12:34a  12.8
154 4T E-‘fl 47 2 33 24 +30a 115
88 21| Mon 21| Wed 10352 135 41| Thu 1003a 141
e 33 34 o40p 48 15 550p 3.8

e 2%52a 126 30 Z08a 135
40 1 D 7082 121 AT 25 3a 121
17| Thu 11082 128 30| Fri 1548 135
732p 48 14 T 3o

3.5 351a 138 42 FTiTa 144
3.1 1 1 8402 121 37 EB Ef3a 1241

. X Sal 1204p 134
13 823 43 13 Eldp 28

30 12 4320 144 E? ;Eg: :Inﬁg

=0 U 2 = X - =

43
35 37
45| Sat i 38| Sun  127p 134
oo 12 modp 2.3
42 Sioa 144 44 440a 151
a7 1 3 10312 1.8 30 EB 1xida 108
44| Sun  204p 125 38| Mon  X45p 135
oe 052p 33 10 cd2p 20

45 14 5362 148 45

44| Mon 302p 128 30
0.4 103 30 0%

4.7 15 0042 148 45
37 11208 112 34
44| Tue 353p 134 4.0
02 1i06p 30 00
48
30
44
02

B+0 Al times have been corrected for Daylight Saving Time, when applicable. See page 1.
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Time of high or low water
Height in feet

Ff_ Height in metres

PORTS aAnD PASSES

DAY TIME FT M
/l 6536*:1 15.7 438
Tue 11;2@; }H ﬁji Tide Table for Point Atkinson
] ' 3 * On February 2, at 7:10 AM the tide will be high
7:10a 161 4.9 at 16.1 feet (4.9 metres) This is HHW (higher
2 12:.44p 105 3.2 high water)
Wed 533p 138 42 _ _
* Low tide is at 12:44 PM (10.5 feet—3.2 metres)
Ne 12301 20 06 This is HLW (higher low water)
; - e The next high tide is at 5:33 PM (13.8 feet — 4.2
Thu ;;S‘gg 1%:‘:’ ﬁ;ﬁ metres) This is LHW (lower high water)
1112 3.0 00 * The next low tide is not until the early hours of
4 8:14a 157 48 the following day, at 12:32 AM (2.0 feet — 0.6
Fri  2:26p 85 26 metres) This is LLW (lower low water)
7:29p 125 3.8
5 1:50a 46 14
844a 15.7 438
Sat 317p 7.5 23
8:36p 118 3.6
229a 6.6 20
6 9:12a 151 46
Sun 408p 6.9 21
958p 115 35 From PORTS AND PASSES




@s AP P@ Reference Stations and Secondary Stations

Calculating Tides and Currents

Reference and Secondary Stations

A reference tide or current station is a location at which the fide or current data has been
siudied over a significant length of ime. These are the stations for which daily tables are
published by national hydrographic agencies.

Secondary tide and secondary current stations have been studied for a much shorter period
of fime than the reference stations - sometimes for as litle as one month. Most national
hydrographic agencies do not publish daily predictions for secondary stations. Insiead, fo
provide the approximate values for the secondary stafions, they supply a table showing the
correclions which must be applied to the times and heights of high or low water or the fime
and speed of cuments. These comections consist of time differences, height differences,
height rafios and speed ratios. If applied property, the comections found in the secondary
fables provide reasonab proximations for all navigational purposes.

These corrections are based on the average difference between the reference and secondary
siafions. Although the comparisons are between stafions with similar characteristics, no
two stations in the world are identical and the predictions made by applying the corrections
can never be considersd as accurate as the full predictions for a reference port. Accuracy
of the figures also depends on the guality and quantify of the cbservations, as well as
meteorological conditions during the period. However, the fables provide reasonably
accurate approximations for all navigational purposes. The differences due fo meteorological

conditions are probably much greater.
wm:lmly predictions for some

of the most popular secondary stafions.

xvil

L B — B el — - B ol — B -]

M o=

» Reference tide and current stations are
studied over a long period of time — usually
at least one year.

» Other (secondary) stations that have similar
tidal characteristics are compared to these
“reference stations” and corrections
determined.

» Secondary stations may have a data record
for as little as one month.

When applied to the Reference station data,
the corrections from the Secondary tables
provide “...reasonably accurate
approximations for all navigational

These predictions al .
correclions in the =4

correclions in the seq s.tahons .
For your conveniency
correclions. Use pei
visit www.portsandy

Secondary Tide (
1) Follow the proced

2) Determine if the g
are given as heigj
height differencey

Anacortes False Creek Port Hardy

Bellingham Friday Harbor Port Ludlow 7
Blaine Greene Point Rapids Sidney [Tsehum Harbour) purposes .
Bremerton La Conner Steveston

Comaox Nanalmo Tacoma

Desolation Sound Cihpramin Dardar Hoduaer

Everett

These corrections are based on the average difference between the reference and secondary
Although the comparisons are between stations with similar characteristics, no
two stations in the world are identical and the predictions made by applying the corrections
can never be considered as accurate as the full predictions for a reference port. Accuracy

of the flgures also depends on the quahty and_guaptity of the ohservations_as well as
I. However, the tables prchde reasonably

ﬁ accurate approximations for all nawgahonal purposes. The differences due to meteorological
conditions are probably much greater. 4/

\

2022 PORTS AND PassEs
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Secondary Tide Stations

. Time and Height Differences
Position Range
High Water Low Water
Secondary Port Lat |Long Time Mean |Large Time Mean |Large [ Mn | Lrg
N W Tide | Tide Tide | Tide |Tide|Tide
o f|e #|h min|l feat tast hmin | feat teal | fast | fest
Sechelt Inlet
Egmant 4045 12350 4003 | +07 | +0.7 | 00 00 | -3 2|17
Storm Bay 4040 |123 50| +2 38 | -a= a0 | +201| -23 [ -o7 | oof10=
Porpoise Bay 4020|123 40| +2 40 | -02 00 | #158| -2o | -03 | oo
Strait of Georgia
East
Blind Bay 4043 12411 4005 | +10 | +1.3 | 2001 | 403 | +03 15174
Saltary Bay 4047 12411 4002 | +1.0 | +1.0 | #0004 | +0.3 0.0 1.2[17.1
S R i s e B i e e
Lumed 4050 |12440| 4007 | +13 | +1.3 | s000| +0.3 0.0 15174
= ) I na- o P ———— o - a
Mitkenatch Island 4057 |12500| +005 | +03 | +0.7 | «012| 00 00 |10.8(107
Strait of Georgia
West
Harmac 4008 12351 +0 04 | -0.3 03 | +004| -03 | -03 |108[184
Manaima 401012350 ) w004 | +07 | +07 | #004| +03 | o0 [108]104
MHanooss E:l.':.' 40 10 | 124 08 See pagss 282-287 tor Uﬂ.lrg.' FIr'EIdh‘.‘1IGHG at Nanaimo
Winchelzea lslands | 40 18 (124 05| +0 05 | +03 | +0.3 [ #0004 00 00 | 108104
Morthwest Bﬂ.}' 40 18 |[124 12| +0 03 +0.7 +0.7 +0 03 +H0.3 +0.3 10.8 ] 104
French Cresk 2021 (402 00| 4004 | +03 | +0.3 | #005| 03 | -03 |11.2|107
Litths Rivar 4044 |12455| 4004 | 407 | 10 | #0007 Q0 | 03 (112771
Hornby |sland 4030 (124 41| +0 12 | +0.7 +0.7 +010 | +0.3 00 | 108|107
Dranman kstand 4032 | 124 40 SGae pages 104-100 for daily predicions at Gomox
Comoi 4040 |124508| +007 | +07 | +07 | #0007 | w00 | +03 [11.2]|104
Lasqueti & Texada
Fake Bay 4020 |12421| 4003 | 407 | +1.0 | s005| o0 | -03 2171
Shery Bay 40 30 124 14 +0 11 0.0 00 | #0000 00 03 | 10.5( 10.4
Wislcome Bay 4042 |12433| 4005 | 407 | +10 | s000| 03 0.0 5171
Blubber Bay 4046 (12437 4000 | +10 | #1.0 | 4010 +0.3 | +03 2187
Desolation Sound
Oksowvar Inlaf 40 50 (124 42| +0 13 +1.0 +1.8 +0 20 +0.7 +0.3 S|17.7
Pridsaux Haven 50 00 |124 40| See pages 120-125 for daily predictions at Desolation Sound
Channsd Island 5010|124 45| 4007 | +13 | +1.3 | #012| +0.3 00 | 115174
Redonda Ba}' 5016 (124 57| +0 10 +0.7 +1.0 +12 +0.3 +0.3 21187
Heriot Bay 5000 |12513| +000 | 407 | +10 | 2011 | 07 | +07 [108|104
Gl}rga Haurbour SO oo |124 50| +0 17 +1.0 +2.3 +0 08 +1.0 +0.7 S 17.T
Whalatown Bay 5000 |12503| +007 | +10 | +1.0 | 2000 +0.3 0.0 2|17
Surge Marrows 5014 (12507 40 11 | +0.7 | +1.0 [ #0007 00 | +0.3 2187
Bute Inlet
Cirford Ea_:r' S0 30 |124 52| +D0 10 +1.3 +1.3 +14 +H0.3 i) 1.2 174
Waddington Harbour | 5052 (12450 4010 | #03 | +0.3 [ 2010 07 1.0 15174

Table of Secondary
Tide Stations

Provides corrections to a reference
station for:

Time of high water and low water
Height of a mean tide and a large
tide

The range of heights for a mean
tide and a large tide for that
station.

Corrections are usually just a few
minutes, but in some places can be
more than 1 Y2 hours.

-

Ports and Passes has tabulated a
number of secondary stations
from basic constituents for popular
locations. More accurate than

\from secondary correction tables. )

~

From PORTS AND PASSES



@ Using the Table of Secondary

Tide Stations (*Canada and US)

To find the tides for a secondary station (eg. Lund)

DAY TIME FT M
6:36a 157 48| 1. Record the times of high and low water at Point
1 11:54a 112 34 Atkinson in columns 1 and 2 of Worksheet 1.
Tue 436p 144 44 . . _
11 . 3| 2. Record the time and height corrections for Lund
2 —10a 164 49 in columns 3 and 4 of Worksheet 1
; 1%5339 }g-g ﬁg 3. Add (or subtract) the height and time
L OP e A differences in columns 3 and 4 to the times and
heights in columns 1 and 2
; 2. 0.6 ..
3 7432 161 49| 4. Record thisin columns 5 and 6. These are the
Thu 1:34p 95 29 corrected tide times and heights for Lund
6:29p 131 4.0
:111a 3.0 09 ) i i )
4 814a 157 48| *Note — For many tide stations in the US, especially
Fri  226p 85 26 in Puget Sound, height ratios are provided.
7:29p 125 3.8 o
If a height ratio is given use Worksheet 2.
1:50a 46 14 . . -
85 8:44a 1;; 4.8 If a height difference is given, use
at  3:17p . 2.3
836p 118 30 Worksheet 1.
229a 6.6 20
6 9:12a 151 46
Sun 408p 6.9 21
9:58p 11.5 35 From PORTS AND PASSES




Secondary Tides Calculations (Height difference) (Canada & US)

Reference Station: ?ainfﬂlfﬁinmn Date: %érumyz, 2022

Secondary Station: Lund
Worksheet 1

Reference Station Corrections Secondary Station
_ Time Height *
Time Height difference differance Time Height
ft / metres hr min ft / metres ft / metres
LW * + = =
HWI 70 AM | 16.1 + +0 07 + +13 477 AM | = 17.4
LW | 1244 PM| 105 t+009 | T +03  |d1253PM|= 108
HW| 533 PM | 3.8 Tr007 |t S 5:40 PM | = 51
LW + +

* (Canada Only) If the nearest high tide at the reference station is a large tide. apply the correction for
a larae tide. Otherwise. applv the correction for a mean tide.



@ Using the Table of Secondary

Tide Stations (US — height ratios only)

DAY TIME FT To find the tides for a secondary station (eg. Roche Harbor)

=

/I 13}333 g-g g? 1. Record the times of high and low water at Point
Tue 35043 86 26 Townsend in columns 1 and 2 of Worksheet 2.
2. Record the time difference and height ratio for Point
-g Roberts in columns 3 and 4 of Worksheet 2
g 3. Add (or subtract) the time difference in column 3 to
the time in columns 1
11:47a 53 16 4. Multiply the tidal height in column 2 by the height
Thu 1‘5’53% -EZE _3:3 ratio in column 4.
711a 04 29 5. Record these in columns 5 and 6. These are the
4_ 1242p 44 14 corrected tide times and heights for Point Roberts.
Fri 609 7.0 241
5 1%;’32 gg B§ *Note — For many tide stations in the US, especially in
Sat 1:37p 36 1.1 Alaska, height differences are provided. Use
7ip 64 20 Worksheet 1.
B %igig g:g g:g If a height ratio is given, use Worksheet 2.
Sun 2:32p 28 09
8:40p 6.0 1.8 From PORTS AND PASSES
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Secondary Tide Stations

Using the Table of Secondary
Tide Stations (US — height ratios only)

Paosition

Time and Height Differences

- a2

5 darv Port High Water Low Water
econda [v] - -
o Lat Long ' Height ' Height
Time . Time .
M W Ratio Ratio
o F |l e f h min h min
Hale Paz=age
Giooasbearry Point 48 439 | 122 40 +0 41 1.04 +1 10 087
Paint Migley 48 45 122 43 +058 | s01ft®| 4051 00f*
Lummi Island
Village Paint 48 432 122 43 +0 44 1.0 +112 1.02
Orcas Island
Aozario, East Sound 48 3.8 | 122 52 +0 26 082 +041 0.2
Orcas 448 36 182 57 +0 33 0.80 +0 58 0.80
Lopez |sland
Upright Head 48 343 | 122 53 +0 26 082 +0 42 0.2
Richardson 42 28.8 | 12254 -027 0.85 012 0.84
Harney Channel
Shaw laland, Farry Terminal 48351 | 12258 +0 21 0.00 +0 58 0.99
San Juan Island
Friday Harbor 48327 [ 12301 Ses pages 162-187 for daily pradictiona
Echo Bay, Sucia lslands 48 45 12254 [ +101 | s01f®| 4134 0.0 ft *
Femndale 48 50 12243 | +040 | «050a*| +120 0.0 ft *
. o Lo o P st i
Point Robsra 48 58.5 | 123 03 +1 01 1.14 +133 1.08
S—
Semiahmoo Bay
Blaina 48 59.5 122 46 Ses pagsa 68-73 for daily predictiona
San Juan lsland
Kanaka Bay 4201 12305 -018 0.88 -0 04 0.89
Hanbury Pt, Moaguito Pass 48 347 [ 12310 +0 12 0.88 +0 28 0.83
Aocha Harbor 48 386| 12300 +0 33 0.90 +0 47 099
Patas Iaiand Whar 48 47 122 58 +103 | s02n%*| +130 00f *

=Emm2i§_=—|

For some stations height corrections are provided instead of height ratios. For these
* stations, the height comrection must be added or subtracted from the predicted height

of tide at the reference station (Port Townsend). See Worksheet 1, page xviil.

Provides corrections to a reference

station for:

« Time of high water and low
water

Corrections are usually just a few
minutes, but in this situation, the
time correction for low water at
Point Roberts is more than 1 2
hours.

From PORTS AND PASSES



Secondary Tides Calculation (Height ratio) (US)

Reference Station: Pprf Townsend
Secondary Station: Ppint Roberts

Date: 'Feérumy 2, 2022

Worksheet 2
Reference Station Corrections Secondary Station
_ _ Time Height
Time Height difference ratio Time Height
ft / metres hr  min ft / metres
LW X = =
W cogan | 96 f Yrrio0 | x 114 = 740 AM | - 10.9ft
LW 10:53 AM | 6.0 ﬁ‘ +1:33 X .08 = 12:26 PM| = 65ﬂ
HW| 405 PM | 82 +tof |y tth |=506PM | = g3ft
LW | 0:52 PM | 15 ft +133  |x 108 - 1225 AM| = -16ft




The “Rule of Twelfths”

for Estimating Intermediate Tidal Heights

The rule assumes that, for a six-hour duration, in the first hour the tide rises 1/12
of the range, in the second hour 2/12 of the range, and in the third hour 3/12 of the
range. Thus, by the end of the third hour, the tide has risen one half its range (1/12

+ 212 + 312 = 6/12 or 1/2).

Total Rise or Fall of Tide:
Fraction / Percent
Fractional Rise or Fall of Tide of Total Range
Hour Zero 1—02 0%
DuringJ;a; Z?L:;;ic::nr;s:s/falls at end of 1st hour % 8.3%
During;?g ggtjr:;icri;ngsees/falls at end of 2nd hour 1—32 25%
During;:g r;?lilrzéic:aenrésées/falls at end of 3rd hour 1—62 50%
DuringS-}L:r; Z?L:;;iciznr;sees/falls at end of 4th hour 1_92 759%
During;ﬁf; I;?L:;;ic:znr;sees/falls at end of 5th hour % 91.7%
Duringﬁzg Z?L:;;icsznréseesﬁalls at end of 6th hour % 100%

From PORTS AND PASSES



186 January February

PORTS AND PASSES 1 iﬁ:éﬁ; ;g:g 15 422:11.3;3: t::.n 1 2550 lg;: ng 15 500 ;% 4-3:2
Sat 2°47Tp S:50p -6.3 | Sun 102233 1248p +47 | Twa 111012 1:42p #0858 | 'Wed 11:01a 1:40p +0.4
oclop :‘_ZB]J 03Tp 05 1;2? TR B O 135g TE0p 7.
12:432 4115 o 11108 +0.5 P ra s ’ a00a 40,
42333 7282 -T. 17 43553 TS54a 03 E 5353 E4ia -T.0 1? 5:30a E2Ba 0.
() Sun 10223 12:57p +0.2 | Mon 1050a 1:20p +5.1 | Wed 113448 2:220p 7.3 | Thu 11:32a 2:21p 7.
34 ast -5.4 [ 71 08 52 B2 -850 511 B
Current table for Gillard Passage ¢ sip v 54|l i a)\ ™ B o S| ™ o &
3 Sa00a éi?n: +11§ 18 5378 ézE g:& 3 risa Eiﬁ Hﬂ;:; ‘Il 5:56a Eigﬂ-gi?
A a A Mon 11:13a 1: #0.4 | Tue 11208 20 +5.4 | Thu 1227p 31 #70 | Fri 12 2 75
- Gillard Passage is a current station, so R H|CIR S BT S T T IS
A 2:18a +11.8 2208 +00 12108a 320a +1035 - 3023 +00
the name at the edge of the page Is PR e E e
3 Sogp g3 B0 53Tp B2Ep 0 TOdp 05Tp 00 BHp 033 74
Shown In red. e 3053 +411.5 s 2523 00 127592 4003 #04 12:30a 3:3Ta #05
5 0403 0454 -T0 ED 0308 020 07 5 7318 10:388 -75 E 7018 o558 -7
0 g 0 g Wad 12°53p 3:33p 400 | Thu 12:38p 3:14p 457 | Sat  152p 445p #7.7 [ Sun 17150 415p #8.4
* Direction of flood and maximum rate is o2% c24p 74| = otep Gowp o7 | | Tsp e 00| | 72w o0
122253 3:52a +10.8 127058 3203 +0.0 138a 4:47a #80 114a 4:115a +#85
shown on the map pages for each B, Tamuesn 712 e o o) 6 som o 70|21 ram e o

current station

=2 33 =2 r~r~ -0
¥
F
&

Fri o85p S2op <04 | Dar 155p 440p 402 | Mon 39%p DoEp 472 | Tus T4p S 467
-5 % S4p 56 10:15p 0:26p
B &57a1210p 00|00 sisa11sa 71| D szms masa +47 |03 sosa sssa 5o
Sal 320p 010p +04 | Sun 230p 535p +00 | Tee 020a 1250p -55 | Wed B:56a 1203p 0.0
@32 11220 52 | o 1:::1; Tamp 08 | ) 135ﬁ 054 465
12102 -40 210a 5208 77 203 -34 1202 4.0
O 2sex e +70 |Of Estatisra 71| D assa 7s1a s34 |04 s21a 7ooa se2
Sun  0rd4a IZUZFI -0.4 | Mon ﬂj_q:l 03E0p 471 | Wad 19:13& 144p -46 | Thu 0O:53a 1:05p -0.1
O 13% 72Bp +05 o50p S00p E4Bp 0.0 432D E00p #5.3
P REET: TP 12312 47 12:400 3202 33 12042 2502 45
10 sosa 730a +55 |20 stea e2sa s04 | 10 ‘ossa esos +22 25 553 BE5a 235
ﬁ Mon 10321 1:40p 5.0 Tue 038n12:40p 7.0 | Tha 110a 255p 45| Fn 11028 223 5.
Sisp 835p 207 | () 1:1;%.:3 TE0p +7.0 0:03p O:S5p 08 S30p D23 <B4
1210a 2302 3.4 T 140a 24 1500 4423 -36 11Ba 4183 5
S 11 S20n 5353 <34 |00 432 723 52 ‘H 733 1008 +20 |00 7208 032 430
Tue 11231 250p -5.0 |Wed 1038a 142p 0.8 | Fri 1231p +00p 47 | Sal 12:24p 3'45p -5
i S 00Tp O30p +7.1 512p BE0p 62 050p 10:53p +7.3 40p 10:33p 0.0
@ Location of Current Station Ruforanice Curent Station 12 G301 o36a <35 |0/ sssa saoa +43 | |C aeoa 1104 +34|O/ Bosa 0sam eh7
NOT TO BE USED FOR NAVIGATION Dir of Max Flood ~ Max Ebb A Wed 1§51_|:p 135:5;1 -E.g Thu 1;_1;0:1 EE:E‘] ;.E sal  1:40p 1-:53 -g.g Sun 1:4p 1-11532;1 -g.g
See page iv. This detail from the official [| Flood (°T) (kn) (kn) =0 10208 +7. E B30 4G TSI M35 4 TR 11:43p 4.
chart may be out of date or obsolete. 095 12.5 9.5 : [i 3 3;1]21 135;45: -;.g 28 lﬁ EEE;: ;3'2 13 aé;la 1?E$ EE EB g;m 1?:;,5 g.;
— — — — —— - g ThL 100p 435 .50 | En 1230p 3%n 00 | Sun 236p Sié0p 52 |Mon 240p So4p 60
Current Data: Gillard Passage 50°23.60'N 125°09.40°'W E 742p 1122p 282 700D 10:400 +0.0 8:38p E53p
. . 14 g ooe 29(00 3 o g0 14, 1mos s
» The list of secondary stations referenced Mz sap So|Se fam e 70w 1000 123 450
. . . _ o20p
to Gillard Passage appears opposite the 15 suse 252 2730 322 220 23[15 snee 0
. Sal 0453 12:08p +43 | Sun Z42p 555p 75 | Tus 1031a 104 +50
map page for Gillard Passage zim ooy 02| T oo i oS o
120 ‘738 | 73
kch 1(]5153 12;53‘] ﬁ.a
From PORTS AND PASSES d  hade

B+l Al times have been corrected for Daylight Saving Time, when applicable. See page 1.

DAY SLK MAX F/E (DAY SIK MAX FE |DAY SLK MAX FE|DAY SLK MAX FE



Time of slack water (no current)

Time of maximum current
F- Current speed in knots (1 knot = 1.85 km/hr)
f + means flood current

DAY SLK MAX FJE - means ebb current
1:24a +11.2
1 4:55a 7:59a -7.7
Tue 11:01a 142p +6.8
: - -8.1
Alp g
2/‘% Current Table for Gillard Passage
5:35a 841a -7.9 : .
wed RS 2:293 +7.3 * On February 2, the current will be slack (turning
5:24p 8:23p -8.0 from flood to ebb) at 5:35 AM
o 11:25p
3 6150 Z7a+ 111« The current speed (ebbing) will rise to a maximum
Thu 12:27p 3:15p +7.6 of 7.9 knots at 8:41 AM
6:13p 9:09p -7.6
4 12082 3202 4105 . The next slack water (turning from ebb to flood)
6:53a 9:59a -7.8 will be at 11:44 AM
Fri 1:09p 3:55p +7.8
7:04p 957p -6.9 * The current speed (flooding) will rise to a
12:51a 4:09a +9.4 maximum of 7.3 knots at 2:29 PM
5 7-31a 10:38a -7.5
Sat ;;ggp 13;3?3 +g-g * The next slack (turning from flood to ebb) will be
i at 5:24 PM, rising to a maximum ebb at 8:23 PM
1:36a 4:47a +8.0 .
6 e 11150 0 then another slack at 11:25 PM
Sun 2:36p 5:36p +7.5
9:01p 11:44p -5.0 From PORTS AND PASSES



@ Using the Table of Secondary

Current Stations

To find the time and strength of the currents

Secondary Current Stations

Max

% Hef

) Puosition Time Differences
c ¢ Sta ':'0:{- Ratz= | Rate
urrent Station
Flood| Lat |Long |Tm to | Max [Tm to | Max d | eso | B | Ebe
M W Fid | Fid | Ebb | Ebb

Srres| @ f| @ | hmin [Amin | hmin [hmin [ kn kn % %

Yuculta Rapids 180 5023 125 00| #0025 +0 05 100 80 | 80| &5
IDam Fiapids 140 5025 [12513| 015 | - 025 110| 05| eo| 100

Note — Dent Rapids is associated
with and referenced to Gillard
Passage reference station.

at a secondary current station (eg. Dent
Rapids)

1.

Record the times of slack and the
speed of maximum current at Gillard
Passage in columns 1 and 2 of
Worksheet 3.

Record the time difference for Dent
Rapids in column 3 of Worksheet 3

Record the speed ratio (in Canada
called the % Ref Rate)

Add (or subtract) the time difference in
column 3 to the time in columns 1

Multiply the speed in column 2 by the
speed ratio (% Ref Rate) in column 4.

Record these in columns 5 and 6. These
are the corrected time of slack and
maximum current speed for Dent
Rapids.



Secondary Currents Calculation (Canada & US)

Reference Station: Gillard Passage Date: Feb 2, 2022
Secondary Station: ggmt@m%«j
Reference Station Corrections Secondary Station
Time . Time , Time
Max Time Speed Time Max
of Max of Max gy of Max
Speed Speed | of Turn Speed Ratio® | of Turn Speed Speed
(knots) (hr min) (hr min) (hr min) (hr min) | (knots)
+/- time +/- tirn_e x speed
correction | correction ratio

207AM|  +95 ~0:05 N/A | 90% 10:26 PM +86

*|n Canada only -- “Speed Ratio” is given as “% Ref Rate”. “% Hef Rate" is not given if the secondary
current station is based on a reference tide station.



Using the Table of Secondary
Current Stations

Secondary Current Stations

429

it : Max | % Ref
_ | Puozit T Dy 3
o [:f_ oaition ime Diffarencs Fats Fiata
Currsnt Station |2 Lot Long|Tm to [ Max |Tm to| Max | . [ 20 | 51 | £
M W Fid Fid | Ebb | Ebb
oTu=| = F| = | hmim | hmn | hmin |hmin | 4] = 5
"
Kzl Flapics 085 |5010 | 12351 +035 025 TR

Secondary Tide Stations

. Time and Height Differences
Poaition - Aangs
High Water Lones Watar

i
Secondary Port oy Long | e [Mean|Largs| - [Mean (Largs | wMn | Lrg

M W Tida | Tids Tida | Tide [Tide|Tide

e f|o ¢ |h min| feet fimemt bimin | fmet feet | et | fmet
Gl |siands
S — sgagl1zaor| s0t2| 23 | 2e | Do7 | 40 | @2 | 92144
Sannued l=. N Shors 4542(12312) +018 | -20 23 | 0| 47 0.3 82 14.4
Genegina Foint 45 5212318 +0 12| -18 =18 | #0001 -1.0 07 88 151
Minesr= Bay 45 51123 18| 4007 | -23 -286 | 0Or | 47 oo ap 134
Vitialer Bay 455312320 4012 | -18 18 | 00t -1.0 07 88 151
Dionizic Point 420112335 4005 | 03 A7 | #0203 o | 102 15.4
Waldas |sland 400412357 <004 | 03 0% | -hos | 03 +1.3 | 105 154
Sikva Bay so0a|1z342| 003 | +03 | +03 | 2002 | 03 | #03 | 105 184
Boundary Bay
Wbt Fiowak 420712248 4005 | 1.3 13 | 018 0.3 0.3 85 151
Cresoam Be=ach 480412253 0 | -18 20 | 010 a0 +1.7 ag 134
Fraser Dslia
Tomswassan 480012308 4001 | -10 10| D13 a.n +1.3 98| 148
Sarwd Hazds 48 08| 123 18| +003 . 03 | ooz 47 a0 1105 157
[ ——— ]|0El 12311 Ges pages 486-501 fior daily prediotions at Stevesion
—— | -
Falze Cresk 40 18| 123 07 Sex pages 144-140 for daly prediotions at False Cresk
Krm =mic w17l 123 8| 4003| OO | o0 | O0oOD| OO | 00 | 108|181

=] = === 0

Certain secondary current stations
are referenced to a tide station, not
a current station.

For instance, Malibu Rapids (a
current station) is referenced to
Point Atkinson (a tide station).

Since a tide station has no speed, it
IS not possible to calculate a
maximum speed for Malibu
Rapids.

However, the range of the tide at
Point Atkinson will give a rough
idea of the strength of the current at
Malibu Rapids.



@ Using the Table of Secondary

Current Stations

DAY TIME _ET_m To find slack water on February 2, 2022 for a
/| 1??232 ﬁ; gﬁ secondary station that is referenced to a tide
Tue 14536p 14:4 4; station (eg. Malibu Rapids)
1. Record the times of high and low water at
2 1;-133 }g:g gg) Point Atkinson in column 1 (Time of Turn) of
ed 533 138 42 .
Worksheet 3. High water should be entered
3 ; 20 0.6 on a line beginning with TTE (turn to ebb) and
Thu ?333 13:;, 3:3 low water on the lines TTF (turn to flood)
2% 131401 5 Record the time differences for Malibu Rapids
il i 12:2 e in column 3 of Worksheet 1
Fri §§Sg 2 25 3. Add (or subtract) the time differences in
5 12 &8 13 4 Recordthisincolumns. These arethe
Sat 317p 7.5 23
8:36p 11.8 3.6 corrected times of slack for Malibu Rapids.
B &%a 151 4o
Sun gggg 1?2 g; From PORTS AND PASSES




@s AND PASSES

Secondary Currents Calculation (Canada & US)
Poit Atkinson

Reference Station:

Secondary Station:  Malibu Rﬂﬁlﬁ

Date: Teb 2, 2022

Reference Station

Corrections

Secondary Station

. Time . Time . Time
Time Max Time Speed Time Max
of Max of Max - e of Max
of Turn Speed Speed | of Turn Speed Ratio of Turn Speed Speed
(knots) (hr min) (hr min) (hr min) (hr min) | (knots)
+/- time +/- tim_e % speed
correction | correction ratio
TTF
TTE7:10 AM +0:25 7:35 AM
TTF V2:44 PM) +0:35 19 PM
TTE |5:33 P M +0:25 5:58 PM
TTF
TTE

% |In Canada only -- “Speed Ratio” is given as “% Ref Rate”". “% Hef Rate” is not given if the secondary

current station is based on a reference tide station.




The “Rule of Thirds”
for Estimating Intermediate Current Speeds

The “Rule of Thirds” assumes that maximum current strength occurs halfway
between the turns of the current. You can obtain the time of the turn of the cur-
rent from “Current Tables”. The time of increasing (or decreasing) current is then
divided into thirds. For a six-hour current cycle, estimate as follows:

Hour Zero 0% of maximum speed (slack water)
End of 1st hour 50% of maximum speed

End of 2nd hour 90% of maximum speed

End of 3rd hour 100% of maximum speed

End of 4th hour 90% of maximum speed

End of 5th hour 50% of maximum speed

End of 6th hour 0% of maximum speed (slack water)

If the duration of the current is more (or less) than 6 hours, adjust the estimate
accordingly.

From PORTS AND PASSES
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