Chapter 13 – Shore Protection



Appendix 13B-2
    Tidal Differences and Other Constants
The publication of full daily tide predictions is necessarily limited to a comparatively small number of stations. These stations are referred to as "reference stations". Tide predictions for other locations can be obtained by applying certain differences to the daily tide predictions for the reference stations. 

These pages provide a listing of the "subordinate stations" in Virginia for which such predictions can be made, the differences or ratios to be used, and a link to the appropriate reference station. The stations in the listing are arranged in geographical order to make it possible to find stations which are available for a specific area. 

Caution: The time and height differences and ratios are derived from a comparison of simultaneous tide observations at the subordinate station and its reference station. Because these figures are constant, they may not always provide for the daily variations of the actual tide, especially if the subordinate station is some distance from the reference station. Therefore, although the application of time and height differences will generally provide reasonably accurate approximations, they cannot result in predictions as accurate as those listed for the reference stations which are based on much larger periods of analysis. 

Time Differences: To determine the time of high and low tide at any station listed in this table, refer to the columns headed "Time Differences" in which the hours and minutes to be added or subtracted from the time of high or low tide of the reference stations. A plus sign (+) indicates that the tide at the subordinate station occurs later than at the reference station and the difference should be added; a minus sign (-) indicates that it is earlier and should be subtracted. 

To obtain the tide at a subordinate station on any date, apply the difference to the tide at the reference station for that same date. In some cases, however, to obtain an AM tide it may be necessary to use the preceding day's PM tide at the reference station or to obtain a PM tide it may be necessary to use the following day's AM tide. For example, if a high tide at a reference station occurs at 0200 on July 17, and the tide at the subordinate station occurs 5 hours earlier, the high tide at the subordinate station will occur at 900 PM on July 16. For the second case, if the high water at a reference station occurs at 1000 PM on July 2, and the tide at the subordinate station occurs 3 hours later, then high tide will occur at 100 AM on July 3 at the subordinate station. 

The results obtained by application of the time differences will be in local time for the subordinate station. The necessary allowances for the change in date when crossing the international date line, or for different time zones have been included in the time differences listed. 
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Height Differences: The height of the tide, referred to the datum of nautical charts, is obtained by means of the height difference or ratios. A plus sign (+) indicates that the difference should be added to the height at the reference station, and a minus sign (-) indicates that it should be subtracted. For most stations, use of a predicted height difference would give unsatisfactory predictions. In such cases they have been omitted and one or two ratios, indicated by an asterisk (*), are given. To obtain the height of tide at the subordinate station in these cases, multiply the height of tide at the reference station by the ratio listed. The result is normally rounded to the nearest 0.1-foot. 

For some subordinate stations there is given, in parentheses, a ratio as well as a correction. In those instances, each predicted high and low water at the reference station should be first multiplied by the ratio and then the correction is added or subtracted from each product. 

Example Tide Calculations 

For Port Royal on the Rappahannock River, the time and height adjustments listed in the tables are: 

   -2 21    -2 49   *0.68   *0.68  

and the reference station is Washington. If the times in column 1 are the tides for a day at Washington, column 2 are the time corrections and column 3 are the height corrections, column 4 will be the predicted tides at Port Royal. 

    (1)          

(2)     

(3)        
(4)

403am L   -0.1     
-2 49   
*0.68

114am -0.1ft

919am L   2.4
-2 21

*0.68

658am 1.6ft

401pm H  -0.1
-2 49

*0.68

112pm -0.1ft

930pm L   2.6
-2 21

*0.68 

709pm 1.7ft
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POSITION DIFFERENCES RANGES
Time Height Mean
No, PLACE Latitude Longitude High Low High Low | Mean Spring | Tide
Water  Water  Water  Water Lovet
North West h m hm ft ft [3 ft ft
MD., VA. and DISTRICT OF COLUMBIA~cont.
Potomac River-cont. on Washington, p.84
Time meridian, 78* W
2393 Key Bridge, D.C. ............... 8" s¢ 77" 04° +Q25 +Q 06 *1.03 *1.00 28 32 1.6
2395 Chain Brdge, one mile beiow, D.C. 38° 55 77° 06 +030 +01 *1.03 *1.00 28 3.2 1.8
2387 | ChainBrdge.OC. ............. 38° s¢ 77° O7° +035 018 *1.03 *1.00 28 32 16
VIRGINIA-cont. on Hampton Roads, p.88
Chesapeake Bay, westem shore—cont.
2399 | Smith Point Light are 53 76° 11’ +330 +330 *0.50 *0.50 12 14 0.7
2401 Sur k. Litle Wicomico River 37* 53 76° 18" +5 42 +5 40 *0.31 *0.31 [X] 1.0 0.4
2403 | Great Wicomico River Light .. 37° 48" 76° 18’ +239 +308 *0.44 0.44 11 13 0.5
2405 FlestPoint ............... 37° 49 76" 16’ +259 +309 *0.42 *0.42 1.1 1.3 0.8
2407 | Giebe Paint, Great Wicomico River . 37 8¢1° 78° 22 +316 +332 *0.50 *0.50 1.2 14 0.7
2409 | Dividing Creek ..... a7 4a’ 768° 18 +238 +236 *0.44 Q.44 1.1 13 05
2411 Windmdi Point Light . 37° 36’ 76* 14’ +148 +206 *0.42 0.42 1.1 1.3 05
2413 | Stingray Point 37 76° 18’ +1 0S5 +127 *0.50 *0.50 1.2 14 0.7
Rappahannock River
2415 Windmill Point . 37* 37 78° 17" +138  +213 *0.50 *0.50 12 15 0.7
2417 Mill Croek . . 37° 35° 76° 28° 4223 4297 "0.54 *0.54 13 18 1.4
24189 Qrchard Point . . . 37° 39' 76° 27" +229 +246 “0.58 *0.58 14 1.7 0.8
2421 Millenbeck, Corratoman River . 37° 40' 78° 29 +232 +300 *0.54 *0.54 13 18 0.7
2423 Urbanna . 37° 39’ 76° 34 +245 +3 04 *0.58 *0.5¢ 14 17 0.8
2425 Bayport . . 37° 45’ 78° 40° +317 +3 48 085 *0.85 1.6 19 09
2427 Bowlers Rock a37° 49’ 76° 44’ +353 +4 20 *0.73 *0.7% 18 22 10
2429 Wares Whad 37° 52 76° 47 +4 02 +4 28 *0.73 *0.7% 1.8 2.1 10
2N 37* 56 76° 51° +4 35 +513 *0.69 *0.69 1.7 18 1.0
on Washington, p.84
2433 77* 00 -4 31 -4 49 *0.53 *0.53 15 17 08
2435 77° 02 -4 11 -4 3§ *0.54 *0.54 15 1.7 09
2437 77° 08 -321 -339 “0.61 *0.61 1.7 20 [£-]
2439 77 1 =231 -249 *0.68 “0.68 19 22 11
2441 77" 14 -125 -151 *0.76 *0.76 21 23 1.2
2443 77° 1T -118 -120 *0.96 *0.94 26 30 15
2445 77 28 -057 -035 *0.90 *0.88 25 28 14
2447 kol 14 -0 48 =051 *1.03 *1.00 28 32 16
on Hampton Roads, p.88
2445 78° 18' +047 +1 02 1.2 1.4 0.r
2481 78° 20 +131 +159 1.2 14 07
2453 i 3 78° 28 +129 +207 13 18 0.7
2455 | Woll Trap Light . . 37* 23 76° 11 -007 027 16 18 0.9
Mobjack Bay
2457 New Point Comfort .. .. 768° 17 ~007 +001 23 28 12
2459 Mobjack, East River . 78° 21 -022 -003 24 29 1.3
2481 Belevite ... .. 76° 26 -011  -005 25 390 14
2483 Browns Bay .. 76° 24’ -013 +0 0t 24 29 14
2465 SW Branch, Severn River . 76 27° -002 +006 25 30 11
2467 Yark Spit Light 76 18 -017 <009 23 28 1.3
2489 | Tue Marshes Light . . 76° 23 -005 -002 22 28 12
247 Perrin River . . ., . 76° 28 +013 +003 23 28 1.2
2473 | Goodwin Neck 76° 28 +013 010 22 26 1.2
2475 | Quarter Point . 76° 21 +008 +006 23 28 1.2
2477 | Gloucester Point . 76° 30° +0 11 +007 24 28 13
2479 | Yorktown ... 76° 30° +0 11 +006 24 29 1.3
2481 | Mumfort Islands . 76° 31’ +019 012 25 30 1.3
2483 Panniman Spit . . 76° 35 +0 41t +0 44 25 30 13
2485 | Cheatham Annex 76* 35' +043  +035 25 30 1.3
2487 | Queen Creek (2 miles above entrance) . 76" 39’ +100 +059 24 29 13
2489 | ClayBank .... 78° 37" +0 50 +Q 49 28 34 11
2491 Alimondsville 78° 39" +059 +1 02 28 33 15
2493 | Roane Point 76 42° +142 +145 28 3.4 15
2495 | West Point ... 78 48 +207 +233 28 34 15
Mattaponi River
2487 Wakema ... 37° 39 76* 54' +329 +3 52 3.4 39 19
2499 Walkarton . . 37* 43 77 02 +4 26 +4 54 3.9 45 21
Pamunkey River
2501 Sweet Hall Landing . . 37° 34 76° 5S4 +348 +4 08 27 31 14
2503 Lester Manor ... 3r* 35 78° 59 +4 40 +4 55 28 32 15
2505 ‘White House a7t 38 77° oY +509 +5 24 3.0 34 1.7
2507 Northbury . . 3 Ir 77* 07 +558 +813 A3 a8 1.8
Chesapeake Bay, western shore—cont.
2509 York Point, uoson River . . 37° 10" 76° 2¢8° =007 +001 *0.96 *1.00 24 29 13
2811 Messick Point, Back River .. .. 37* 06’ 76° 19 -026 005 *0.93 *0.92 23 28 1.3
Hampton Roads
2513 Old Point Comfort . . . 37° 00° 76° 19’ ~004 -014 *1.00 *1.00 25 3.0 14
2515 Hampton River 37* o1’ 76° 208 +002 -007 *1.04 *1.08 26 a1 1.4

Endnotes can be found &t the end of table 2.
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TABLE 2 - TIDAL DIFFERENCES AND OTHER CONSTANTS

POSITION DIFFERENCES RANGES
Time Height Mean
No. PLACE Latitude  Longitude |* on™ oW migh  Low | Mean Sering | Tide
Water  Water  Water  Water | Leve)
North West hm hm " [ ft ft ft
VIRGINIA-cant.
Chesapeake Bay. western shore—cont. on Hampton Roads, p.88
Time meridian, 75* W
Hampton Roads—cont.
2517 HAMPTON ROADS (Sewstis Point) . 76° 20' Daily predictions 25 29 1.4
2519 Lafayette River . .. ............. 76° 18 +011 +0 20 *1.04 26 33 14
2521 Lafaystte River, Granby St. Bridge . . 76° 17 +026 +032 .08 27 3.2 1.5
Elizabeth River
2523 Craney Island 76* 20" +013 -001 *1.04 26 3t 1.4
2525 Port Nnﬂnlk Waestem Branch . 76* 20° +017 +024 *1.04 28 A1 1.4
2527 Nortolk ................ 76° 18 +018 +0 15 112 28 34 1.8
2529 Portsmouth, Southern Branch . 76° 18’ +007 +008 .14 28 33 15
2531 38° 55' 76* 26 +037 4035 *1.12 28 34 1.5
2533 36* 5 76° 30 +033 4039 .16 3.0 36 18
2538 Hollidays Point (bridge) 36" Sﬂ' 76° 33" +0 51 +058 .23 30 38 18
2537 Suffolk 36° 44° 76° 35 +137 +130 *1.54 38 46 21
James River
2539 | Chuckatuck Creek entrance . . 36° 55° 76 30 +045 +0S2 *1.12 28 34 1.8
2541 Newport News .. 36* se’ 76° 268 +024 023 *1.04 26 341 14
2543 Huntington Park . 76° 28" +040 +039 “1.04. 26 33 15
2545 | Menchvile ... ... 76 32 +058 +114 *1.04 26 39 1.4
2547 | Smithfield, Pagan River 76° 38’ +129 +123 *1.12 28 34 18
2549 | BurwetBay..... 76 40’ +120 4139 *0.08 24 29 13
2551 | Mulberry Point 76° 38' «200 220 *0.98 24 29 13
2553 | Hog Pomt . 76" 41’ +215 4233 *0.85 24 25 1.1
2555 Scottand . 37* 11° T78° 47" +2 51 +320 077 19 21 1.0
2557 | Jamesiown isiand a7e 12 76° 47" +258 331 *0.81 20 24 1.1
2559 gium Whart ; Bive 37t 12 76° 52 +333 +4 10 0.77 19 23 1.0
h:t‘holmny iver
2561 Ferry Point .) ... 37* 16 76° 53 4356 +421 *0.77 19 23 1.0
2563 Wright Island l.lndmg 37 21 76° 52 +4 39 +4 58 0.89 22 26 1
2568 Mount Arry cee 37* 27 78° 58' +505 «$33 *0.88 22 28 1.2
2567 37 24 76" 84' +535 4803 *1.04 26 3t 1.4
2589 ar 14 76 57" +358 +4 30 *0.73 18 20 1.0
b4 37° 18" 77° 00 +4 32 +5 04 *0.85 21 25 1.3
2573 | Windmii Point .. . 37° 18 77° 08 +526 +559 *0.92 23 27 1.2
2575 | Willcox Wnart, Charles City a7t 19 77 08 +525 4545 *0.88 22 24 11
2577 | Westover .. 37° 19 77° 09 +547  +812 *0.96 24 28 13
2579 37° 19 T7° 13 +6 11 +8 34 *1.00 25 29 14
on Washington, p.84
2581 City Point (Hopewe) 37 19 77° 18 -440 -508 *0.968 “0.94 26 a0 1.5
2583 Petersburg, Appomatiox River 37° 14’ 77° 24' 410 =354 *1.08 *1.08 29 W 18
2585 | Bermuda ven 3r 20 77* 18 35 -459 *0.88 *0.84 28 30 15
2587 . a7t 22 77° 15’ 28 448 *1.00 *0.94 27 31 16
2589 37° 24 77° 18 10 -420 .0 *1.00 28 d2 1.8
2591 37° 23 77* 23 57 -383 “1.03 .82 29 32 16
2503 art 23 7° 19 19 ~427 *1.06 1.08 29 a3 17
2595 7° 24 7”23 17 -4 22 *1.10 *1.06 30 35 1.7
2597 37° 2¢' 77 28° 08 -402 .17 *1.18 32 37 18
2599 ar 27 77° 28 03 -355 1.2t *1.18 33 38 18
2601 a7° 30’ 77" 28 37 328 .17 *1.18 32 26 18
2803 37t 32 77° 28" -334 -320 117 *1.18 32 36 18
Chesapeake Bay, southsm shore on Hampton Roads, p.88
2605 | Littie Creek (RR. Terminal} 36° 55' 76 11’ -048 -050 "1.04 *1.0¢ 26 a3 14
Lynnhaven inlet
2607 ’ghwly bridge. sast of 38" 54 7¢* 08’ -008 +008 *0.8t *0.83 20 24 1.1
2609 38° 54' 768" 08 +050 +143 *0.89 .67 1.7 20 1.0
2611 Buehlnan Ci 36 52° 76 07" 4100 181 *0.77 *0.75 18 23 1.0
2613 Long Creek . 36° 54 78° 04’ +048 4118 *0.32 032 08 10 04
2615 Brown Cove 38° 52' 76° 04’ 4046 o143 “0.68 *0.67 17 20 (2]
2617 | Cape Henry . 36° 56’ 76* 00 -048 -110 "1 "a7 [ 28 34 15
VIRGINIA, outer coast
2619 | Virginia Beach .. 36° 51’ 75° 58' -128 -130 "1.38 *1.33 34 40 1.9
2821 Faise Cape .. ... 36" 36’ 75 83 -141 -140 *1.46 .42 38 43 20
NORTH CAROLINA, outer coast
2623 Currituck Beach Light . 36 23 75 50' -148 -145 *1.39 .42 36 43 20
2625 | Duck Pier ........ 36° 11.0° 75" 4ap’ ~148 148 *1.32 .25 328 397} .79
2627 | Amemarie and Pamlico Sounds <8> -~ = - - - - - - == -
2629 | Kitty Hawk (ocean) .. .. 36* 06 75 43° -150 ~148 *1.31 ".33 32 38 18
2631 Jennetts Pier (ocean) . 35° s8° 75° 36 -154 -150 *1.32 *1.33 33 39 18
2633 Roanoke Sound Channe! . 35° 48’ 75° 38 +027 037 *0.19 0.17 05 0.6 03
2835 | Oregon Iniet Marina . 35° 48 75¢ 33 -038 +028 *0.23 *0.23 06 07 03
2637 | Oregon Iniet . 35* 46" 75 31’ ~113  -107 *0.77 “0.83 20 24 11
2639 | Oregon inlet Bndm 35 48’ 75° 32 -127 -135 .77 *0.75 19 23 1

Endnotes can be found at the end of table 2.
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TABLE 2 - TIDAL DIFFERENCES AND OTHER CONSTANTS

POSITION DIFFERENCES RANGES

Time Height Mean

Ne. PLACE Lattude  Longtude [~ Lion ow  High  Low | Mesn Spring | Tice

Water  Water  Waler  Water Lovel
North Waest am hm # # ft t 0

MARYLAND-cont.
Chesapeake Bay, western shore—cont. on Baltimore, p.80
Time meridian, 75° W
2251 39" 04 76° 34’ -047 049 *0.62 *0.62 07 08 06
2253 39" 02 76° 32 -100 -100 0.7 *0.71 08 09 06
2255 38° 59’ 78° 29' ~138 -149 081 083 | 08 1.9 0.7
2257 38° S6' 76° 27" -201 -~205 *0.74 *0.70 08 10 0.8
2259 38° S4' 76° 26 -204 -218 *0.81 “0.83 09 1.0 (X
2281 38° 57 76* 33 =201 -212 *0.81 *0.83 09 1.0 08
2263 38° 58° 76° 33° ~-200 -200 *0.90 *0.92 1.0 11 0.7
2265 53 76° 32 -204 -214 09t 082 | 10 11 0.7
2287 51’ 76° 31’ ~158 -148 0.81 *0.83 09 1.0 06
2289 50' 76 32 -148 -138 0.8t *0.83 09 1.0 08
2n 45" 76° 3y ~255 =301 0.8t *0.83 09 1.0 08
2273 43 76° 32 ~-247 -249 “0.81 *0.83 09 10 06
2275 4t 76* 32 ~252 =304 %091 w082 | 1.0 11 | 07
2277 37 76° 31’ -330 -333 *0.82 *0.83 08 1.0 08
2279 28 76* 28 -410 -412 *0.90 *0.92 1.0 t2 07
2281 23 76° 23 -405 -427 117 .17 13 1§ 0.9
2283 19" 78° 28° -451 -501 111 *1.08 12 14 08
2288 19 76* 27° ~445 -482 *107 *1.08 | 12 13 | 09
2287 28 76° 33 -420 -421 .47 ‘117 13 18 09
2289 31 76° 40 -410 -356 *1.45 "1.45 16 19 08
2291 39 768° 41° -259 -25% *1.62 *1.63 18 20 13
2293 43 76° 42 -247 229 .29 2.29 25 29 18
2298 48 76° 43" -107 -038 =17 217 ] 24 28 | 17
2297 18 78° 22' ~454 -502 *1.08 *.08 | 12 14 { 08
2299 08’ 76° 18' ~527 -53% ‘118 117 | 13 15 | 08
2301 02' 78° 19 -526 -538 *1.11 08 | 12 14 | 09
on Washington, p.84

2303 78° 22 ~629 ~729 *0.48 *0.47 13 15 (2]
2308 76° 28 -622 -719 “0.48 *0.48 13 18 (X ]
2307 76° 28 -618 -6S58 ‘044 04 12 14§ 07
2309 76* 31" ~-8090 -8S52 *0.48 *0.47 13 15 0.7
2314 76° 35 ~604 -847 044 04 12 14 | 07
313 76° 25 -636 -717° *0.55 *0.53 1.5 17 08
231§ 76° 26 -621 -702 *0.55 *0.53 1.5 1.7 08
2317 76° 32" -612 =710 *0.52 *0.53 14 18 0.8
2319 76° 37" -553 -857 *0.55 *0.53 .5 17 08
232 76° 38 -555 -849 *0.68 *0.64 1.8 20 1.0
2 76° 38 -550 -633 *0.82 *0.59 17 20 0.9
2328 76° 42 ~545 -828 *0.84 *0.64 18 21 09
2327 76° 44’ -509 ~548 *0.55 *0.55 18 17 o8
2329 768" 45" ~531 -638 *0.66 *0.65 16 20 1.0
2331 76° 50 -541 -622 *0.89 “0.71 19 22 1.0
2333 78° 50 -538 -617 *0.69 *0.71 19 22 1.0
2338 78° 48 -538 817 *0.89 *0.70 19 22 1.0
2337 78° s2' -523 559 *0.88 *0.85 18 20 1.0
2339 78° 58' -827 -812 *0.58 *0.58 1.7 19 0.9
234 77° 02 -500 -S45 *0.58 *0.58 186 18 0.9
2343 76° 5%° -505 -550 *0.55 *0.53 15 17 08
2345 77° 0% ~417 -450 *0.45 *0.45 12 14 07
2347 77° 03 -420 -501 *0.58% *0.53 15 17 o8
2349 77° 05’ —408 -447 D43 043 | 12 14 | 06
2351 77° 09 -335 -418 048 047 | 13 15 | 07
2353 77° 12 -312 -338 0.4t 041 11 13 0.7
2355 77° 21 -148 -226 045 D45 | 13 15 | 07
2357 77 16" -200 -240 *0.43 *0.41 1.1 1.3 (X}
2359 77° 18 -207 -233 048 047 | 13 15 | 07
2361 717 -104 -159 *051 047 | 14 16 [ 08
2383 | Desp 77° 13 -112 ~138 “0.58 *0.59 16 18 09
23685 mﬂm 77 12 -102 -128 *0.57 *0.59 16 18 0.9
2367 | b 77° 11 -028 -128 "0.66 *0.65 18 20 1.0
2389 | Giymont, 77° 08’ -047 -113 D65 ‘085 | 18 29 1.0
2371 | Gunston 77° 08" -028 -054 *0.72 0.71 20 23 11
2373 | Marshad 77 068 -002 -050 *0.83 *0.82 23 28 13
2375 | Mount 77 05 -017 -042 079 082 | 22 25 | 12
2377 77° 02 -007 -032 *0.88 *0.88 24 238 1.4

2379 77" 02 ~007 -032 *0.82 *0.88 25 29 14
23 77" 02 +008 017 *1.00 *1.00 28 32 1.8
2383 77" 02 +018 -0D4 *1.03 *1.00 28 32 18
2385 77 02 40186 -002 *1.07 *108 | 28 33 | 17
2387 77° o1 Daily predictions 28 30 | 1.8
23889 77* 00 +025 +008 *1.08 *1.08 29 33 17
2391 76" 358 4031 4010  *1.07 1086 | 28 33 | 12

Endnotes can be found at the end of tabie 2.
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