l1a)
1b)

1c)
1d)

2a)
2b)

2¢)
2d.

2e)
2f)

29)
2h)

3a)
3b)
3¢)

4a)
4b)
4c)
4d)

5a)
5b)
5¢)
5d)
6)
7)

8a)
8b)

9a)

Solutions to Navigation Practice

Fl 6sec 64ft 15M HORN-- Flashing white light, 6 second period, 64 feet high, 15 mile
light visibility with a horn.

Gp Occ (1+2) 15sec 65ft 16M Racon-- Group occulting white light, 1 dark followed by
2 darks, 15 second period, 65 feet high with a radar responder.

KGR- Rectangular green dayboard bearing a central red stripe.

GR "A" FI (2+1) G 6s-- Green over red channel junction buoy, group flashing green
light, 1 flash followed by 2 flashes, 6 second period. For preferred channel, leave this
buoy to port side when enter from sea.

Drying heights and contours above chart datum; I-15 of Chart #1.

Rock which covers and uncovers during tidal swings; number designates height in
feet above chart datum when uncovered; refer to K11 of Chart #1.

Dangerous wreck, depth unknown; refer to K28 of Chart #1.

Oil or gas installation buoy, or catenary anchor leg mooring, or single buoy mooring;
refer to L16 of Chart #1.

Established (mandatory) direction of traffic flow; refer to M10 of Chart #1.

Rip rap surrounding a light; refer to Pa of Chart #1.

Mean lower low water; refer to H12 of Chart #1.

Position doubtful; refer to B8 of Chart #1.

Water depths
Distances
Bearings

Description of the entire Nav Aid system in US waters.
Locations of Nav Aids

Light Characteristics and descriptions of specific Nav Aids
Geographic range table

USCG Light List for US waters

NGA List of Lights for non-US waters
Chart #1

Ocean Pilot Charts

NOAA Website

Starboard

USCG Notices to Mariners.
NGA Website.

Safe Water mark.



9b) Isolated Dangers mark.

9c) Unlighted green can; leave to portside entering from sea.
9d) Lighted yellow special mark.

%9e) Black & white dayboard.

Part I11- Questions 10 to 15 contain 32 answers valued at 2 points each. Max points = 64.

First, it is necessary to update the magnetic Variations on 1210Tr from the date of the
chart. There are three compass roses on this chart and they all have a slightly different
Variation, which range from 15°00'W in the SW corner of the chart to 15°30'W in the NE
corner. All show an annual increase of 3'W, which needs to be applied for the elapsed 19
years from 1985 to 2004. Correct as follows:

15°00'W in 1985 15°30'W in 1985
SI'W 19x3' SI'W 19x3'
15957'W in 2004 16°27'W in 2004

Round these off to a whole degree, which in both cases produce 16°W; therefore we can use
16°W Variation for the entire chart in the year 2004.

10) First plot your DR. Since the magnetic compass rose is out of date as discussed above,
convert the course from °psc to °T using 16°W Variation as discussed above and the
Deviation table earlier given:

T \ M D C

Course 231 16W 247 1E 246

Plot the DR from 0900 starting at buoy R"'26"" FI R 4 sec Bell and draw in a course line at
231°T. Speed is given as 4.9 knots; spread your dividers to this distance using the latitude
scale on the right or lefthand sides of the chart and mark the distance from 0900 to 1000,
from 1000 to 1100 and from 1100 to 1130; mark these points with a half circle and a dot
and write in the times. See attached plot 13-10a.

A three bearing fix was shot at 1130. One was a visual range based on the E end of
Nashawena Island when it aligned perfectly with the W end of Pasque Island; draw in this
line on the chart.

The other two bearings were shot across the ship's compass and need to be converted from
%psc to °T as follows:

T \Y M D C

Cuttyhunk | 301 16W 317 1E 316

Gay Head 138 16W 154 1E 153




Plot these two additional bearings and you'll find that they cross very close to a single point
as shown is the attached plot; this is your 1130 Fix; mark it with a circle and a dot and
write in the time of 1130. See attached plot 13-10b.

The 1130 Fix is not at the 1130 DR position. The difference is attributed to current
assumed to be acting on the boat over the previous 2-1/2 hours. You were pushed from the
DR to the Fix by the current. Draw in this line and measure its direction by transferring it
with parallel rules to the compass rose; it should be 280°T, which is assumed to be the
current Set.

Measure the distance from the DR to the Fix and it should be 0.64 NM; this is not the
current Drift velocity, it's the distance that the current pushed us during a 2-1/2 hour
period. So, Drift velocity is:

Drift = 0.64 NM =+ 2.5 hours = 0.26 knots

From the Fix continue plotting the DR from 1130 to 1200 and mark this point with a half
circle and a dot.

Determine the latitudes and longitudes of the 1130 DR, the 1130 fix and the 1200 DR.



y e -

v T A
4 T ERE
MV TG0.
N.9CCoTV
a q Y

o L
AL
ot I AT
T1SIHM (v) o
L uNe MY
Y :
A A ../ 1\%
T, _\_o
i

/ ! = =
/L =3 ﬁ“..hn.ru.m

\09
LSE =
n\\% 3

ki
\“. Tnannnol

HIMOL LNO¥OOT

o

Yaay aaly, 1apas) \ )
NS

& /LS
| 1d UOLION \\

TF )L

m..‘.__
7 ”\

913 49 1

W a1}




(O]
fmm w¢w

WLl Y E._.
1) 2 M (€) 4 99 WY

/ [ IS ‘
.u NO9 J8sh 9 15 "
“_.A/n\% \,_,_. - Hu..\._

X

E,“,g.

aa

(v) om 3

M.E¢S00L |,
N.LCCoTV ||

\sm

M.8'¥7G0.L
N.C'TCoTt |




11) Plot the desired COG (Track) from buoy BW ""VS' Whistle to buoy R™'2"" FI R 4 sec
Whistle; it should be 125°T. You need to determine the course to steer needed to
compensate for the current flow and stay on your desired course. This is a Type C current
problem as discussed in Chapter 7 of the text; here's what you know:

C ?

S 5.1 knots
Set 20°T
Drift 1.6 knots
COG 125°T
SOG ?

Plot the COG of 125°T. Plot the Set of 20°T. Measure the Drift velocity of 1.6 knots along
the Set vector and place a mark there.

Now, adjust your dividers to the boat speed S of 5.1 knots; place one end of the dividers at
the end of the current vector and swing the other end of the dividers to find where it
touches the COG vector; put a mark at this point.

Set = 20°T

Drift = 1.6 knots CTS = 143°T
S = 5.1 knots

143 | 16W | 159 2W 161

SOG = 4.5 knots

Desired COG
(Track) = 125°T

Speed over ground is determined by measuring the length on the ""over ground™ side of the
triangle, which should be 4.5 knots. Use this speed to determine the ETA at buoy R*"2"" FlI
R 4 sec Whistle as follows:

Transit time = Distance +~ SOG
= 9.3 NM =+ 4.5 knots
= 2.066 hours
= 2 hours & 04 minutes.

ETA = Departure time + Transit Time
= 1300 + 0204
= 1504



1T i ?"

I - \““h“‘ ity i

f ‘\ui 'I'}\"' 03.‘ fJf

: \\;E‘s‘%\\‘\ I\ ?[, =/
A b /

Ioer A ) _ GﬂF:.L? ;3

)—f/. i

e ——

ek

\I

|u|:\i|,

e AT

16

_.--—~'|m e Y 160
> rgo\f.' 180 \‘L‘:‘ h

|OII
A e ), !_/f 3
O-j'; Imf IIIIlllllIH'l“

I
\f R ‘;‘ -
S Seuthwest gﬂoal _
i 57| \ B8




12) The desired COG (Track) for this question is the reciprocal of that for question
#11, or

Track = 125°T + 180° = 305°T

T V M D C
Track 305 16W 321 1w 322

To counteract the NE wind and stay on track you need to steer toward the wind by the
amount of the leeway or 7°, thus:

CTS = 312°T

Track = 305°T /Vind
70

CTS 312 16W 328 1w 329

13-13) Draw a danger bearing line from the G "'5" FI G 4 sec Gong buoy to the BW ""BB""
Mo(A) Bell buoy and notice that the wreck lies just N of this line. This bearing line is 71°T,
which we need to convert to psc to allow monitoring on the ship’s compass.

T V M D C
Bearing 71 16W 87 4W 91

We want to stay S of this line to remain away from the wreck. This danger bearing line is
NOT a course line; we may choose to sail on a course below it and remain further away
from the wreck. While doing this, we monitor the compass bearing to the BW ""BB'* Mo(A)
Bell buoy; as long as this bearing remains LESS than 91°psc; we'll be away from the wreck.

Bearings of more than 91°psc would put us N of the danger bearing line.
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14) This is a running fix question. First draw in the desired COG (Track) from the
BW ""BB'" Mo(A) Bell buoy to the El 10 sec 74ft 16M HORN R Bn 308 beacon at Cleveland
Ledge Channel; it should be 42°T; convert to °psc as follows:

T V M D C
Track 42 16W 58 4\W 62

Initially, you'll steer the 62°psc lacking any information about current or leeway.

Since bearings were shot on the tower at 1020 and 1040, you'll need to locate your DR
positions for these times. Calculate the distance traveled from 1000 to 1020 at a boat speed
of 6.2 knots. This is 1/3 hour, so distance is 1/3 hour x 6.2 knots = 2.1 NM. Measure this
distance and mark the point with a dot and half circle on the course line. Do the same for
1040.

Convert these bearings from °psc to °T as follows and draw them in on the chart.

T \Y M D C
1020 Bearing | 334 16W 350 4W 354
1040 Bearing | 277 16W 293 4W 297

Advance the 1020 bearing line in the direction and distance of the DR between 1020 and
1040. This is done by drawing a line parallel to the course line between 1020 and 1040 and
marking off the distance covered by the DR in that time starting from where this line
intersects the 1020 bearing line.

As shown in the next plot, the actual COG achieved is 35°T from the starting buoy to the
RFix, and the wind leeway is therefore 42°T - 35°T = 7° to port.

The desired course (Track) from the RFix to the destination buoy is 48°T and you'll need to

steer toward the wind (to the right) by 7° in order to stay on track. So, CTS =48°T + 7° =
55°T and this converts to 75°psc.

10



Actual COG 35 16W 51 4W 55

New Track 48 16W 64 4W 68
New CTS 55 16W 71 4W 75
14
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15) This question verifies the accuracy of the Deviation table while on one boat
heading of 344°psc. Using a pelorus you shot the range between the two towers on
Cuttyhunk and found it to be 98° relative off of your starboard bow. Therefore, the bearing
along the range between the towers, based on the compass is:

Bearing of range

= 344°%sc + 98°
= 442%psc - 360°
= 82%sc
The chart shows this range to be 60°T, and we enter this information in the table as follows:
/N
T V M [[D)] C
Range 60 16W 76 [\ew ]| 82
N/

From this observation we compute the compass deviation to be 6°W for a boat heading of
344°%psc, but the Deviation table gives 1°W for this heading. So, either the Deviation table is
in error or our shot was in error.

AN
|
j

sl 68 &
ak FT 63

\ £
\E/ﬁ 4fifrep) /\ .

PA
[ 2

16) What is the time and height of the lowest tide at Newport, Rl on January 29, 19977
This is a direct lookup in the tide table of Appendix G-15.

12




16

Newport, R.l.,, 1997
Times and Heights of High and Low Waters

January February March
Time Height Time Height Time Height Time Height Time Height Time Height
h m ft cm h m ft cm h m f cm h m h cm h m it cm h m L cm
1 0037 29 88 |46 0126 37 113 |4 0142 3.1 94 |46 0258 34 . 104 |4 0007 3.2 98 |16 0125 33 101
w 0537 05 15 |, 0733 0.2 6 |gg 0656 04 12 | g, 0955 05 15 [ g, 0527 02 61g, 0741 086 18
1255 2.8 85 1352 32 98 1407 27 82 1525 29 88 1234 28 85 1355 28 85
Q 1802 03 9 1943 0.1 3 1913 0.1 3 2145 0.4 12 1742 04 3 1938 06 18
2 0130 3.0 91 |q7 0227 37 113 |3 0242 33 101 |47 0356 34 104 9 0106 3.2 98 |47 0226 32 98
Th 0834 06 18 | " 0859 03 9 |g, 0806 03 9 [y 1055 04 12 |5, 0626 03 9 |y 0917 06 18
1350 28 85 1453 31 94 1508 2.8 85 1620 3.0 9N 1336 2.8 85 1455 28 85
1855 0.3 9 2055 0.2 6 2020 0.0 0 2247 03 3| Q 1843 0 3 2118 086 18
3 0225 31 94 |18 0326 37 13 |3 0341 36 110 |48 0448 35 107 |3 0210 33 101 |qg 0325 3.1 94
F 0738 06 18 Sa 1015 0.3 9 M 0918 041 3 Tu 1138 03 9 M 0735 0.2 T 1022 08 18
1446 2.8 85 1550 3.1 94 1607 3.1 94 1709 31 94 1441 29 88 |'Y 1551 29 88
1954 0.2 ] 2203 04 3 2128 -02 -6 2331 0.2 6 1953 0.1 3 2227 0.5 15
4 0320 33 101 149 0421 37 113 |4 0437 39 119 [4g 0535 36 110 |4 0313 35 107 | 4g 0418 3.2 98
Sa 0846 0.4 12 [gF 1112 02 6 |, 1025 -01 -3 | 1212 02 6 |, 0850 0.1 3 [y 1104 05 15
1542 29 88 1644 3.1 94 1703 34 104 1755 33 101 1543 3.2 98 1641 3.1 94
2056 0.1 3 2257 041 3 2234 -04 -12 2109 -0.1 -3 2311 04 12
0412 36 110 0512 38 116 0531 4.2 128 0006 0.0 0413 38 116 0506 33 101
g 0951 0.2 6 30 1158 0.1 3 \?\' 1125 -05 -15 1?h0 0618 37 113 “5,\, 1002 -0.2 -6 %P 1134 03 9
U 1835 32 98 1733 3.2 98 1756 38 116 1238 041 1641 36 110 1727 33 101
2157 -0.2 -6 2342 0.0 0 2335 -07 -21 1837 35 107 2220 -04 -12 2344 0.2 6
'6 0503 4.0 122 21 0558 39 119 6 0622 45 137 21 0036 -01 -3 6 0508 4.1 125 21 0549 35 107
M 1051 =041 -3 Tu 1234 0.0 0 Th 1218 -08 -24 3 0659 .37 113 Th 1104 -05 ~-15 F 1159 0.2 6
1727 34 104 1818 33 101 1847 41 125 1301 0.0 0 1735 4.0 122 1809 36 110
2254 -0.4 -12 1917 36 110 2324 -0.7 -21
0553 43 1 0019 -0.1 -3 0031 -1.0 -30 0105 -0.2 -6 0602 4.4 134 0013 0.0
1? 1146 -04 -12 %2 0642 39 119 z 0713 47 143 gaz 0738 38 116 z 1158 -0.8 -24 gaz 0631 36 110
U 1817 37 113 1303 0.0 ] 1309 -10 -30 1326 -0.1 -3 1827 43 13 1223 0.0 0
2349 -0.7 -21 1801 34 104 | @ 1937 44 134 o 1956 3.6 110 1849 3.7 113
8 0642 4.6 140 |94 0052 -0.1 -3 |g 0124 -1.1 -34 |93 0135 -02 -6|g 0020 -1.0 -30 | 93 0042 -0.1 -3
w 1237 -07 =21 Th 0723 39 119 Sa 0803 4.7 143 Su 0817 37 113 Sa 0653 46 140 S 0710 3.7 113
1807 39 119 1329 -0 =3 1357 -1.1  -34 1353 -0.2 -6 1248 -1.0 -30 |°Y 1250 -0.1 -3
® O 1942 235 107 2027 45 137 2035 36 110 [ @ 1917 46 140 | O 1928 38 116
0042 -08 -27 0124 -~02 -6 0216 -1.1 -34 0207 -0.2 -6 0113 -1.1 -34 0112 -02 -6
19-'“ 0731 4.7 143 ?4 0803 39 119 gu 0852 4.6 140 34 0855 3.6 110 gu 0743 48 140 34 0749 3.7 113
1326 -09 -27 13556 -0.41 -3 1444 -1.0 =30 1422 -0.2 -6 1335 -1.1 -34 1320 -0.2 -6
1956 4.1 125 2023 35 107 2117 45 137 2113 36 110 2006 4.7 143 2006 3.9 119
0134 -1.0 -30 0155 -02 -6 0307 -1.0 -30 0240 -02 -6 0203 -1.2 -37 0144 -03 -9
1 0 0821 47 143 gas 0843 38 116 ;!‘0 0943 4.4 134 %5 0932 34 104 10 0832 45 137 -Iz.us 0827 36 110
1414 -09 -27 1422 -0.1 -3 1531 -09 -27 1453 -0.2 -6 1421 -1.0 -30 1351 -0.2 -6
2047 42 128 2103 34 104 2209 4.4 134 2152 35 107 2055 4.7 143 2044 39 119
0226 -1.0 -30 0228 -0.1 -3 0359 -0.7 -21 0315 -0.1 -3 0252 -1.0 -30 0218 -03 -9
ga.[ 0911 46 140 gus 0922 36 110 ..rlu.l 1034 4.1 125 %6 1011 3.2 98 Ju1 0921 43 131 \%6 0906 3.5 107
1503 -0.9 =27 1452 -0 -3 1618 -06 -18 1528 -0.1 -3 1506 -0.8 -24 1424 -0.2 -6
2138 42 128 2143 34 104 2302 41 125 2232 34 104 2144 45 137 2123 38 116
0319 -0.8 -24 032 0.0 0 0452 -04 -12 0353 00 0 0341 -0.7 -21 0254 -0.3 -9
32 1003 44 134 57 1001 34 104 Jvz 1128 37 113 12'h7 1052 3.0 91 Jvz 1011 40 122 %7 0946 33 101
U 1552 -0.8 -24 1524 -0.1 -3 1708 -03 -9 1606 -0.1 -3 1551 -06 -18 1501 -02 -6
2232 41 125 2224 32 98 2358 39 119 2316 33 1 2235 42 128 2203 37 113
0413 -06 -18 0338 0.1 3 0551 -0.1 -3 0437 0.1 3 0430 -04 -12 0333 -02 -6
3‘3 1057 4.1 125 12_[]8 1041 3.2 98 Jhs 1224 33 101 38 1139 29 a8 ;hs 1102 36 110 gs 1028 34 94
1643 -06 -18 1558 0.0 0 1802 0.0 0 1650 0.0 0 . 1637 -0.2 -6 1541 -041 -3
2327 4.0 122 2307 341 94 2329 39 119 2248 38 110
0511 -0.3 -9 0418 0.2 6 0057 36 110 0522 0.0 0 0417 -04 -3
14 1153 3.8 118 29 . !4 0701 0.3 9 24 1157 33 101 gag 1116 30 9N
U 1737 -03 -9 1637 0.1 1324 3.1 94 1726 0.1 3 1627 0.0 0
- o 1904 0.2 6 2340 35 107
0026 38 116 0503 0.3 9 0158 3.5 107 0025 36 110 0508 0.0 0
15 0616 0.0 0 13-h0 1212 28 85 gas 0830 04 12 15 0622 03 9 gl? 1212 29 88
1252 35 107 1721 041 3 1425 29 88 1255 3.0 91 1720 041 3
© 1836 -0.1 -3 2023 04 12 © 1823 04 12
0045 3.0 91 0039 34 104
?1 0556 0.4 12 31 0606 0.1 3
1307 27 82 1315 29 88
Q 1813 02 ] Q 1823 02 6

Time meridian 75° W. 0000 is midnight. 1200 is noon.
Heights are referred to mean lower low water which is the chart datum of soundings.

G-15
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17) What is the time and height of the lowest tide at Portland Head Light on February 18,
19977

From Appendix page G-12 find Portland Head Light #869 and a Low Water height ratio of
0.97 and a time difference of -2 minutes compared with the reference station at Portland,
Maine.

Portland, Maine on Appendix page G-14 for February 18, 1997 gives the lowest tide height
as 0.3 feet at 1448.

Therefore, at Portland Head Light, Low Water would be:
Time = 1448 -0002 = 1446 hours/minutes
Height = 0.3 feet x 0.97 = 0.29 feet
18) Convert Eastern Standard Time to Eastern Daylight Time.
EDT = EST + 1 hour

19) What is the time of the maximum flood current at Boston Harbor, Deer Island
Light on February 19, 1997? This is a straight lookup on Appendix page I-8.

13-20) What is the direction, velocity and time of the maximum ebb current at Wareham
River off Barneys Point on January 23, 1997?

On Appendix page I-7 find Wareham River, Barney's Point # 2141
e Time difference is given as - 1 hour & 31 minutes under Ebb
e Speed Ratio is given as 0.4 under Ebb.
e In the right hand column under Max Ebb the direction is given as 185°T.
e Reference Station is given as Pollock Rip Channel
On Appendix page 1-9 find Pollock Rip Channel daily predictions
e Max Ebb current is given at 1.8 knots at 1212
e At Wareham River, Barney's Point:
Time =1212 - 0131 = 1041 EST

Velocity = 1.8 knots x 0.4 = 0.72 knots

14
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TABLE 2 - TIDAL DIFFERENCES AND OTHER CONSTANTS

POSITION DIFFERENCES RANGES
Time Height Mean
No. PLACE Latitude Longitude High Low High Low | Mean Spring | Tide
Water  Water Water  Water Level
North West h m h m ft ft ft ft ft
MAINE, Casco Bay-cont.
Time meridian, 75° W on Portland, p.32
8§33 | Little Flying Point, MaquoitBay ... ............. 43° 50 70° 03’ -001 -001 *0.99 *0.99 9.0 10.3 4.3
835 | SouthFreeport ........ ... .ccoivuvnnrnnnnnn 43° 49 70° 06" +012  +010 0.99 "0.99 9.0 103 4.8
837 | Chebeague Point, Great Chebeague Island. . ..... | 43° 46’ 70° 06’ -004 -009 *0.99 ‘0.99 9.0 104 4.8
839 Prince Point . ........ .. ... ... ... . ..., 43° 4¢° 70° 107 000 000 “1.01 “1.00 92 1086 4.9
841 DoylePoint . .. ............ .. ...t 43° 45 70° 08’ -002 -003 *1.00 *0.88 9.2 105 4.9
843 | Falmouth Foreside ......................... 43° 44 70° 12 +0 01 000 *1.00 *1.03 9.1 105 4.9
845 | GreatChebeaguelsland .................... 43° 43 70° 08 +003 +003 *1.00 *1.00 9.1 105 4.9
847 Cliff Island, Luckse Sound . .................. 43° 42 70° 07 =002 =0 02 *1.00 “1.00 21 104 4.9
848 | Vailllsland .......... . ... . ... ... ...... .. 43° 41' 70° 09" +005 +001 *0.98 "1.03 8.0 103 4.8
851 Long ISIand: et sl She Dt et i 43° 41' 70° 10° -0 01 000 *1.00 "1.00 91 104 4.9
853 Cowlgland .............coivnuinen, SR 43° 41" 70° 11’ =001 000 *1.00 *1.00 91 105 4.9
855 Presumpscot River Bridge .. .. .. .. LR e 43° 41’ 70° 15’ +0 01 +0 04 “1.01 “1.06 892 106 5.0
857 BackCove .........0. ... il 43° 41’ 70° 15’ +0 02 +0 06 *0.97 *0.97 9.1 105 49
859 | GreatDiamondlisland .. ............... cael.o | 43° 400 70° 12 -001 000 *0.99 "1.00 9.0 104 4.9
881 Peakslsland ......... .................... 43° 38" 70° 12' -0 04 =008 ‘0.99 *0.99 9.0 104 4.8
863 Cushinglsland . ....... . ... .. ... ........ 43° 39' 70° 12° +0 01 000 *0.99 *1.00 90 104 4.9
865 | PORTLAND ..................ooieevno. .. 43° 40' 70° 15' Daily predictions 9.1 10.4 4.9
FOME BRIV : yraires ) spin s v o tiionee ot riinsiaasnse e irie 43° 38’ 70° 17 +0 02 *1.00 o 9.1 105 4.9
Porland Head Light . .. ..................... 43° 37 70° 12' -002 (002 ‘0.97 *0.97 8.9 102 4.8
MAINE, outer coast—cont.
871 Richmond Island . ...................... ... 43° 33’ 70° 14' =003 -003 *0.98 *0.98 8.9 1041 48
873 OldCrchardBeach . ........ ... ... ... ... .. 43° 31’ 70° 22' 000 -0 06 *0.97 "0.97 88 101 4.7
875 Wood IslandHarbor . ... ................. ... 43° 27" 70° 21’ +0 02 -0 04 *0.96 *0.96 8.7 9.9 4.7
877 Capa POIROISE .u. .. cuuniminiio aesui vt v 43° 22' 70° 26' +012 +0 14 *0.95 *0.95 87 99 4.7
879 Kennebunkport . ................... = 43° 21" 70° 28'" +0 16 +0 16 *0.94 *0.94 8.6 9.9 4.6
881 YorkHarbor ............. 43° 08’ 70° as'. +0 03 +0 13 *0.95 *0.85 8.6 9.9 4.6
883 Seapoint, Cults Island 43° 05' T70° 40' +0 01 -0 04 "0.96 *0.96 88 101 4.7
MAINE and NEW HAMPSHIRE
Portsmouth Harbor
885 Jaffrey Point . ... .. b R U 43° 03 70° 43 -0 03 -0 05 *0.85 “0.95 8.7 10.0 47
887 Gemighlsland .. ..............ooohiiil i an 43° 04 70° 42’ -0 02 -003 "0.95 *0.95 87 100 47
889 PO BOINE neracisnr s s 43° 04 70° 43 +0 03 +0 07 *0.94 “0.94 86 9.9 46
891 Kittery Point ................ P 43° 05 70° 42' -007 +001 *0.96 ‘0.96 8.7 10.0 47
893 Seaveylsland ............ ... ...l S | 43° 058 70° 45° +0 20 +0 18 *0.89 *0.89 8.1 9.4 4.4
895 Portsmouth . . ...... i I o 43° 05’ 70° 45° +022 +017 *0.86 *0.86 78 90 42
Piscatagua River
897 AtlanticHeights .................. AR 43° 05' 70° 46' +0 37 +0 28 “0.82 *0.82 7.5 8.8 4.0
899 DoverPoint ....... ... ... .. ... ... .. ..... 43¢ 07" 70° 50° +1 33 +127 *0.70 *0.70 6.4 7.4 a4
901 Salmon Falls Riverentrance ... ............. 43° 11" 70° 50° +135 +152 *0.75 "0.75 68 78 36
903 Squamscott River RR. Bridge ............... 43° 03 70° 55° +219 +241 ‘0.75 *0.75 68 7.8 3.6
905 Gosport Harbor, Isles of Sheals ............... 42° 59' 70° 37° +002 -002 *0.93 *0.93 85 9.8 45
907 | HamptonHarbor . ........ ... ... ... ..., 42° 54 70° 49’ +014 032 "0.91 *0.91 83 95 4.5
MASSACHUSETTS, outer coast
909 Merrimack Riverentrance . .. ................. 42° 49' 70° 49 +0 20 +0 24 *0.91 “0.91 8.3 9.5 4.4
911 Newburyport, Merrimack River ... .. ... ....... 42° 49 70° 52 +0 31 +1 11 *0.86 '0.86 78 9.0 4.2
913 | Plum Island Sound (southend).............. .| 420 43 70° 47" +012 +0 37 *0.94 *0.94 86 949 4.6
815 APRISQUAMY . . ... e e e 42° 39 70° 41° 000 -007 "0.96 "0.96 8.7 101 4.7
817 HOCKDOT st sadis i iR e Nt e S 42° 40’ v0° 37 +0 04 +0 02 *0.94 *0.94 86 100 4.6
on Boston, p.36
919 | Gloucester Harbor 42° 36 70° 40° =001 -0 04 "0.91 *0.91 8.7 1041 4.6
921 Manchester Harbor 42° 34 70° 47" 000 -004 *0.92 *0.92 8.8 10.2 4.7
923 | Beverly.... oo cuse smnennonte 42° 32 70° 53" +02 -003 “0.94 "0.94 9.0 104 4.8
925 | Salem.............. i 42° 31’ 70° 53" +Q04 +003 *0.92 "0.92 88 102 4.7
927 Marblehead .................... 42° 30" 70° 51° (ool 4] -004 *0.95 ‘0.95 91 106 4.8
Broad Sound
929 Nahant ................... 42° 2§ 70° 55’ +0 01 000 *0.94 "0.94 2.0 104 4.8
931 Lynn Harbar 42° 27 70° 58’ +010  +006 *0.96 ‘0.96 82 107 4.9
933 Bostonbight .. ... iniiii i 42¢ 20' 70° 53' +0 02 +0 03 “0.94 “0.94 3.0 104 4.8
935 | Lovell Island, The Narrows . ... .... R et o 42° 20' 70° 56° +0 04 +0 03 0.95 "0.95 9.1 106 4.8
837 Deer Island (southend) .. ... ... ............. 42° 21" 70° 58" +0 01 000 *0.97 *0.97 9.3 10.8 4.9
939 | Bellelsle Inletentrance . ............ PR O 42° 2% 71° 00" +020 +017 “1.00 *1.00 95 110 5.0
941 Castlelsland ................. ... e R 42° 20° 71° 01" 000 4002 “0.99 "0.99 94 109 5.0
943 | BOSTON ... oottt ea s 42° 21 71° 03' Daily predictions 95 11.0 5.1
945 | Dover St. Bridge, Fort Point Channel ........... 42° 21" 71° 04' +006 +008 “1.01 "1.01 96 110 5.1
Charles River :
947 Charlestown Bridge . ..................... 420 220 71° 04' +0 04 +0 04 *1.00 “1.00 95 11.0 5.0
949 CharlesRiverDam ... .................... 42° 22" 71° 04’ +0 07 +0 08 *1.00 “1.00 95 110 5.0
951 Charestown .. ... ............cciivuiennn 42° 22" 71° 03’ 000 +0 01 *1.00 *1.00 95 110 5.0
953 | Chelsea St. Bridge, Chelsea River ............. 42° 23 71° 01" +0 01 +0 06 “1.01 *1.01 96 111 5.1
955 Neponset, Neponset River ................... 42° 17 71° 02' -0 02 +0 03 *1.00 *1.00 85 110 5.0
957 | MoonHead .........ccociiiiiianniniien.. 42° 19 70° 59' +001 +0 04 *0.99 “0.99 94 109 5.0
959 Rainsford Island, Nantasket Roads . ............ 42° 19 70° 57 000 +0 02 "0.95 *0.85 9.1 106 4.8
Endnotes can be found at the end of table 2. G 12
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Times and Heights of High and Low Waters

Portland, Maine, 1997

January - February

Time Height Time Height Time Height Time Height Time Height
hm it cm h m it cm h m ft cm h m ft om hm ft it em
4 0349 84 256 |G 0448 99 302 |4 0438 89 271 |1g 0005 09 27 0308 9.2 93 283
w 0954 1.5 46 |n” 1107 00 0|g, 1058 10 30 |g " 0627 93 283 0927 06 05 15
o ;g?g ?? 253'.3 ggé g.: 27; ;;?g ?1 247 13?3 0.4 12 1540 8.4 83 253
. : : 34 1 8.3 253 2143 09 13 40
9 0437 85 259 |47 0552 98 299 0533 9.0 274 470109 1.1 34 |o 0359 92 90 274
S 10s8 14 43 |27 1215 0+ 3§, ms8 07 21 |y" 0729 92 280 |5 1022 08 08 24
1657 8.1 247 1828 8.8 268 1811 8.1 247 1355 04 12 1636 8.3 82 250

2305 1.2 37 2009 83 253 | () 2239 1.0
3 0527 87 265|4g 0082 05 15 0012 09 27 |4g 0207 10 30 |3 0457 93 15 48
Fo1144 13 40 | ¥ 0655 87 208 0632 9.4 287 |, 283 [}y 1125 . 05 88 268
1754 8.0 244 1319 0.1 3 1300 0.3 ] 1448 0.3 9 1740 8.3 08 24
2358 1.1 34 1933 86 262 1914 8.4 256 = 259 2342 09 8.2 250
4 0619 89 271 |4g 0132 06 18 0113 06 18 |4qQ 0258 08 27 (4 0601 95 14 43
g, 1241 09 . 27 |g 0753 97 206 | 0732 9.9 302 | 0913 94 287 |, 1230 02 89 271
SR IR L - it B H
3 : 6 86 4 256
§ 0052 10 30 |pQ 0228 06 185 0212 0.2 6(ppo0342 07 21|g 0048 06 12 37
S, 0712 94 287 [T 0846 93 209 | 0830 105 320 |y 0956 96 293 |y 0707 9.9 91 277
1337 04 12 1511 =01 =3 1457 -0.8 -27 1615 0.1 3 1335 -0.2 06 18
1948 8.4 258 2123 87 265 2111 94 287 2226 B8 268 1951 9.1 87 265
g 0145 07 21|99 0318 06 18 (g 0309 -04 -—12 |54 0422 06 18 |§ 0152 0.1 09 27
0804 99 302 |T, 0934 99 2302 |7 0926 11.0 335 |7 1035 9.6 293 |7, 0810 104 92 280
it R i U I G i
2 8 . ] 2302 9.0 274 050 9.7 89 271
7 0238 03 220402 06 18 |7 0403 -09 -27 |pp 0458 04 127 0252 -05 0.6 18
Ty 0855 105 320 |y 1016 9.9 302 |p 1020 115 351 |£€ 1110 97 296 | 0909 109 9.4 287
;5;‘;1 -0.8 Egg 1639 -g.g 2;3 . ;ggé Ta.g -58 1724 0.0 0 1530 -1.3 04 12
134 9.3 2250 8. 5 2320 |Q 2334 9.1 277 2144 10.4 9.2 .280
g 0329 -02 -6|p3 0442 05 15 |g 0457 -1.4 -43 | ng 0533 03 9 0349 -1.2 04 12
0945 11.0 335 1055 9.9 302 1112 117 357 1144 96 293 1005 11.3 9.5 290
W 1817 —13 -0 |™ 1716 -03 -9 |S® 73z -21 -64 [SY 1755 o0 1622 —1.7 03 8
@ 2224 97 296 |Q 2327 88 27 2347 10.8 329 2236 10.9 9.4 287
g 0420 -06 -18 |94 0520 05 15 g 0550 —-1.6 =49 |94 0006 9.1 277 0443 -186 0.2 6
Tn 1085 114 347 [T 1131 98 209 |5 1205 116 354 |4 0606 0.3 9 1058 11.5 95 290
g?i -1-5.';' ggg 1751 —0.2 -6 1822 -2 -64 1557 9.5 2sg 1712 =19 0.3 9
& 1826 0.1 2326 11.3 9.5 290
10 9512 -09 -27 |95 0002 83 271 |40 0038 110 335 |9g 0037 9.2 280 0535 -1.9 0.1 3
fo 1127 116 354 | ¥ 0555 05 18 0644 —1.6 -49 |7+ 0640 0.3 9 1150 115 9.5 290
1750 =20 -61 1206 9.7 296 1259 113 344 | 'Y 4251 9.3 283 1801 -1.8 0.3 9

1824 -0.1 -3 1913 -1.8 -5§ 1858 0.2 [

{1 0005 103 314 |pg 0036 88 271 |{4 0130 109 332 | 9@ 0109 9.2 280 0016 11.4 96 =293
5a 0604 -10 -30 |7 0631 0.5 18 [; 7 0738 -1.3 -40 |~ 0718 0.4 12 0627 -1.8 0.0 0
i2ie ns ST 124 3% | MEe N8 M| 19 o4 | ees % i %
-1.9 - : -1.3 -4 2 04 1 1850 1. 4 12
{2 0058 105 320 |97 0110 88 268 | {2 0224 107 326 |7 0145 9.2 280 0106 11.2 9.7 296
sioess -10 =30 |y' 0707 07 21 0836 -0.8 -27 ;' 0755 04 12 0720 -1.6 0.0 0
HEIEEE S L B | Mt SR R i
17 - i -0.7 - 1 i 1941 -1, 5 15
13 0152 104 317 | 9g 0145 88 268 |13 0320 103 314 | 9g 0224 9.2 280 0157 10.8 9.7 296
wo 0756 —0.8 —24 [T 0745 08 24 | 0937 -05 15 |F¥ 0838 05 1S 0814 -1.1 0.0 0
B R AT M R - i A SR
-1.3 - . -0, - g 4 -0. 06 1
14 oggg 18'3 31; 29 gggg 3.3 223 14 11)420 g.g 302 0251 103 9.7 296
0 -05 -1 0. 042 0. 0 0911 -05 0.1 3
Tu Js10 102 311 |V 1437 87 285 1657 8.9 271 1528 9.3 8.9 271
2125 -0.8 -24 2046 07 21 |@ 2301 05 15 2130 0.3 07 21
15 0348 101 308 |30 0303 8.8 288 |45 0523 95 290 0348 9.8 9.6 293
w1000 -02 -6 [RT 0912 10 30 o7 1140 0.3 9 1012 0.1 0.2 6
1614 9.5 203 1522 8.4 256 1804 85 259 1629 8.7 8.7 265
Q 2226 -03 -9 2130 09 27 © 2230 09 09 27
31 0348 88 268 9.6 293
F 1002 10 30 by 0.3 9
1613 82 250 86 262
O 2218 10 30 0 1.0 30

Time meridian 75° W. 0000 is midnight. 1200 is noon.

Heights are referred to mean lower low water which is the chart datum of soundings.
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Boston Harbor (Deer Island Light), Massachusetts, 1997

F—Flood, Dir. 254° True

E-Ebb, Dir. 111° True

January February March
Slack Maximum Slack Maximum Slack Maximum Slack Maximum Slack Maximum Slack Maximum
h m h m knots h m hm knots h m h m knots h m h m knots h m h m knots h m h m knols
1 0008 1.1F |46 0156 1.1F |4 0103 12F |{g 0003 0331 1.0F [{ 0314 0600 12E|qg 0159 1.1F
W 0342 0824 10€ |10 0421 0855 13E|g. 0442 0739 11E|g” 0554 1026 1.3E 5. 1008 1211 12F oD 0424 0000 13E
1029 1233 1.0F 1107 1430 1.0F 1136 1340 1.1F |3 1243 1605 1.0F 1541 1821 1.0 |3 1112 1436 1.0F
O 1603 2045 09 ls1 2123 12E 1711 2003 10€ 1834 2253 1.2E 2226 1703 2130 1.1E
2334
2 0100 1.1F |47 0258 1.1F |9 0204 12F |47 0108 0429 1.1F |9 0034 13F [17 0301 1.0F
£ 0¢33 0914 10E ;! o521 0953 1.3E |§, 0538 0848 1.1E 0685 1121 1.4E|&, 0406 0656 11E |y’ o524 0959 13E
1121 1329 10F 1200 1532 1.0F 1230 1439 1.4F 1342 1701 14F |S% 1101 1304 1.2F 1213 1536 1.0F
1657 2136 09E 1753 2221 1.2E 1809 2117 1.0E 1941 2347 13E | () 1637 1921 10E 1806 2227 1.2E
2340 2321
3 0155 1.1F [{g 0080 0357 1.1F (3 0049 0308 1.2F |{g 0201 0523 1.1F |3 0129 12F [4g 038 0400 1.0F
2 0525 1003 11E|gY 0621 1050 1.4E |y 0634 1049 126 |10 0754 1213 1.5E |y 0502 0801 1.1E ;7 0624 1054 1.3E
1213 1431 14F 1300 1630 1.1F 1325 1545 12F | ™ 1436 1753 1.1F 1150 1402 12F |V {312 1633 1.0F
1751 2225 1.0E 1866 2316 1.3E 1907 2322 1.1E 2048 1737 2033 1.0E 1911 2321 1.2E
4 0031 0264 12F |{gQ 0128 0453 1.1F |4 0144 0407 13F[4g 0038 1.3E|4 0019 0228 1.2F [1g 0133 0456 1.0F
0618 1050 1.1E 0720 1143 1.5E 0730 1145 13E 0253 0614 1.1F 0601 0923 1.2E 0724 1147 1.4E
Sa 306 1605 14F |V 1405 1724 11F |TY 1419 1717 13F 0847 Tu 1256 1507 12F |W 1407 1726 1.1F
1846 2311 1.1E 1958 2004 1521842 1.2F D 1838 2300 1.1E 2023
2132
5 0123 0358 13F [9q 0009 14E|g 0014 12E |99 0126 1.4E |5 0118 0333 12F [9g 0013 1.3E
2, o711 1135 126 |G 0200 0546 12F |3 0239 0522 14F [£V 0341 0701 12F |3 0701 1123 13 |f7 0228 0547 1.4F
1357 1700 12F 0815 1234 1.5E 0825 1233 14E 0932 1348 1.5E 1351 1652 12F 0819 1236 1.4E
1940 2354 1.1E 1457 1815 1.2F 1510 1817 14F 1607 1926 1.3F 1338 2356 1.2E 1455 1814 1.2F
2054 2206 2105
§ 0214 0501 13F |9q 0059 14E |g 0102 13€ | 94 0211 14E|g 0214 0509 13F |94 0101 1.3E
D 080z 1214 13 |5 0312 0835 12F |} 0331 0629 15F (€ 0a24 0745 12F | 0800 1217 14E|F' 0316 0835 1.1F
1447 1749 13F 0906 1323 1.5E 0919 1319 15E 1013 1432 1.4E 1446 1758 14F 0906 1323 1.4E
2032 1s¢4 1903 1.3F 1601 1908 1.5 1647 2008 1.3F 2035 1539 1850 1.2F
9
7 0031 12E 99 0147 14E |7 0148 14€ |99 0285 1.3E |7 0047 1.4€ (29 0146 1.4E
£, o304 0550 14F | &€ 0400 0721 13F | o422 o723 15F |£€ 0505 ca26 12F |£ 0309 0613 1.4F | X 0359 0719 1.2F
0852 1248 1.4E 0951 1409 1.5E 1011 1405 16E 1050 1513 1.2E 0857 1307 15E 0947 1406 1.4E
1636 1835 14F 1629 1948 13F @ 1681 1957 16F|O 1725 2047 13F 1538 1852 15F 1619 1940 1.0F
: 2315 2129 13
8 0106 1.3 |23 0233 1.4E (g 0235 15E |23 033s 1.3€ g 0135 1.5€ |93 0229 1.3E
O o353 0836 15F |4Y 044s 0806 13F |g, 0513 0813 16F (£ 0544 0903 1.2F | 0402 0714 15F |5V 0440 0759 1.2F
0942 1324 15E 1033 1454 1.5E 1102 1451 16E 1127 1551 1.3E 0950 1355 1.6E 1024 1447 13E
@ 1624 1918 15F| () 1710 2031 13F 1740 2045 1.6F 1802 2121 1.3F | @ 1628 1942 16F | (O 1657 2019 13F
2212 2302 a3z 2350 2221 2247
9 0145 14€ (24 0317 13E|g 0324 15E (94 0411 12E|g 0224 16E |24 0308 1.3E
3, 0443 0721 15F |E% 0527 0847 12F |3, 0605 0903 15F €7 0623 0934 12F |3 0453 0805 1.6F | 0519 0837 1.2F
1031 1405 15E 1112 1537 1.4E 1152 1541 15E 1203 1621 1.2E 1042 1443 1.6E 1101 1523 12E
1713 2001 15F 1750 2111 13F 1830 2133 1.6F 1840 2137 1.3F 1718 2030 17F 1733 2053 1.3F
2301 2340 2311 2322
10 0230 14E |95 0359 1.3E [10 0022 0418 1.5E |25 0026 0435 1.1E (40 0312 16E |95 0342 12E
0532 0806 1.5F (£ o608 0326 12F [ 0657 0954 1.5F (£ 0703 0923 1.2F |,V 0s4s 0854 16F |7 0557 0g08 12F
1120 1450 15E 1151 1617 1.3E 1243 1638 15E 1241 1548 1.1E 1133 1532 16E 1137 1546 1.1E
1802 2043 15 1830 2148 12F 1920 2223 15F 1919 2136 1.3F 1807 2118 16F 1811 2102 1.3F
2357
11 0319 1.4E|9g 0017 0440 1.2E |94 0112 0519 14E|og 0103 0404 1.1E |14 0001 0408 16E [2g 0332 1.2E
Sa 024 0854 15F |0 0649 0958 12F [ ' 0749 1051 1.4F | O 0745 0954 13F ' 0636 0944 15F [&7 ves7 0300 1.3F
1210 1539 1.4€ 1229 1656 1.2E 1336 1746 1.3E 1320 1610 1.1E 1223 1625 1.5 1215 1518 1.1E
1851 2129 1.5F 1910 2213 1.2F 2012 2320 1.4F 2000 2213 1.4F 1857 2206 1.6F 1849 2108 1.4F
{2 0041 0417 13 |97 005¢ 0518 1.1E|{ 0204 0624 14E |97 0143 0433 1.2E |19 0050 0457 1.5E |7 0035 0335 1.2E
s o717 0943 14F [Sf 0731 osas 12F [ 0843 1154 1.3F |£S 0820 1036 113F [ A€ o727 1038 1.4F [T 0718 0029 1.3F
1301 1639 1.4E 1309 1632 1.1E 1429 1853 1.2E 1403 1645 1.1E 1314 1724 14E 1254 1543 1.1E
1943 2221 14F 1951 2206 1.2F 2107 2045 2257 1.4F 1948 2258 15F 1930 2146 1.4F
13 0132 0540 1.3E |0g 0134 0444 1.0E |43 0023 13F [pg 0227 0512 1.2E 13 0140 0557 14E|og 0115 0405 1.2E
w0810 1040 1.3F (S 0816 1023 12F | ¥ o2se 0727 13£ |£C 0917 1122 1.2F | 0820 1132 1.3F |£7 0800 1010 13F
1354 1809 1.3E 1350 1647 1.0E 0941 1259 11F 1450 1729 1.1E 1407 1827 13E 1337 1618 11E
2038 2336 1.3F 2034 2244 1.2F 1526 1957 12€ 2133 2344 1.3F 2040 2355 13F 2016 2229 1.4F
14 0226 0850 1.2 |0 0216 0510 1E |14 gia7 11 14 0231 0858 14E|0g 0158 0445 1.2E
0908 1214 1. ! 0354 0829 1.3 1% o015 1232 12 49 1055 1.3F
Tu Ja50 1919 122 |W ia3s 1722 10E|F 1041 1403 1.0F F 3502 1930 12E |52 1423 1702 13E
2132 2120 2329 1.2F | Q 1827 2058 1.2E 2136 2104 2316 1.4F
2302
15 (000 050 135 [30 0585 9553 11F |15 0use 0838 13E 15 006 0000 1 3¢ |30 0335 Tiaa 13F
Th : Sa y Sa ) Su B
1007 1326 1.4F 1523 1807 1.0E 1142 1506 1.0F 1012 1334 11F 1514 1753 1.1E
© 1549 2023 2209 1731 2157 12E © 1601 2031 11E 2158
2231 2233
31 0017 1.2F 31 0006 1.3F
21 03s0 0s40 11E 5 ossr os27 12E
1041 1244 1.4F 1033 1237 1.2F
O 1616 1300 10E (Q 16039 1354 1.0E
2300 2955

Time meridian 75° W. 0000 is midnight. 1200 is noon.

Attimes of slack water before maximum ebb, the speed actually averages 0.3 knot in a direction of 184° true.
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Pollock Rip Channel, Massachusetts, 1997
F-Flood, Dir. 035° True  E~Ebb, Dir. 225° True
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