
c 

CRM FILE EC i 

TO: tilBTRIBUTIONLIST 

FROMr C&e+, Task Croup 7.1 

SUBJECT; OEIGFULCONCEPTOFOPERAT 
. 

REFERENCE: (8) CT0 7.1 Sac. Ltr. J-16757 oi 7 Apz%l l953. \ 

lr This Zs Revision #l of the &263&L CONCEPT i]lF &%RATION CAS!PLE w&h 
cancel6 and supersedes reference (a). 

GENERAL CONCEPT CIF OPERATION CASTLE (REVISION #l) 

This concept j_3 prcvtied for planning PUFPosese 
tb to time as sign.?.;.(ti;;ri; changes OCCUT. 

A. SHOT 

Shot Code -- 

#l NECTAR 

#2 UNION 

#4 KOON 

ECHO 

#6 

BRAVO 

SCrnClE 
-a-_ 

Dat.e -I 

N Day 
s Feb. 

u w 
25 Feb. 

Model 
-. 

Yield 
W 

(m=m~Ra@ 

4 
o* - 7) 

KDay 1 
17 Mar. 1 

I 

ItwXl.l.be revised from 

-. 

Site 

Bikini: On reef 2950 
feet bearing 250° true 
from SW tip of Namu 

Bikini (Barge): Intee 
Section of arcs with 
radii of 69008 f ram PC 

Yurochi and 3 statute 
miles from Aoxnoen. 

! 1 
o/3 - 2# Bikini - Eninman 

12s m 
(65-275 KT) Eniwetok - Eberiru 

8 _ _ Eniweto&_- Eugelab 

b 3 Apr. 6 (6 -. lo) Crater (Barge) 
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Thspm8entm8tprobableyielda andlimits are given,but limits arenot 
absolute. Experimenters must instrument to accept a rather wide range yieldwise 
on the respective 6hots. Robable times of LAS& shots will be between lhour 
&!-1,amil/2 hourhefore mmrisedepmdingupmresults of experiments to 
be conducted tithe forward area. The probable times of UCRL shots will be l/2 
hour before sunrise. 

Watt shot positions will be indicated on an instrumentation chart soon to 
bedistributedbyJ-6. 

B. BasioPrinciples: 

@lJ. be done at Eniwetok atoll. ,-&Sd maintenauce work will be done on Eniwetok hoc 
3. Five of the six devices aud weapons will be assembled onEniwetok 

(ParryandEberiru). 
4. Machine shop, laboratory, photographic, warehouse and stoclmoom 

facilities will remaln on Eniwetok (Parq and Eniwetok) except for limited field 
facilities atBikini. 

5. The f6S C%RTESwillbe the principal shipboardfacilityfor 
shop, and office spaces. 

of expereental e@pment, and 
* ’ -. 

7. Port of entq for aircraft and host &&ptig will be on &&et& '- ’ 
8. Radiolinb withfros Alamos andOahuwillbemaintainedon 

Eniwetok. 
I. 

p* Tqorarg rnrmg camps wu & u&&d & &j& &&&& &u.j; 

andonEM.nmau, Namu, and F&mm (Bikini)4 Eu@ aiid Bikini irill have small 
temporary camps to support project personnel necess*~at,those Bitesi 

le. The camp site facilities on Eniwetok, parrjr/.ti at Bike. 4 be 
severely taxed due to population congestion at t&se principal lo@atiomi, Ship- 
board acconumdations, especially aboard the CVE and AGC, will al&b be limitedr 
In view of these expected conditions, it is necessary thatt 

a. tUy those personnelnecessaryto get the job done should 
be in the forward area* 

b. personnel should leave the forward area as soon as their 
jobs are completed. 

CO Personnel should be at Bikini only as long as their operatio&' 
require it. 

ll. The Air Force Task Group will be based on Eniwetok Island., ' 
12. The Task Group Commander and major elements'of the task uniti 

staff sections wUl be located on Parry. Commander, Joint Task Force SEVEN, 
y. 

CT0 7.1, CTG 7.4, CTG 7.5, and key operations staff personnel arrl certain task 
unit personnel will be aboard the AGC at Bikini from about.two (2) days before 
to one (1) day after each shot. 
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C. Tim4 and=4s . 
I 

'1. TheAQCConqad&ipwillbepoeiUonedwifhinVBF mations 
range of -(Nan) dttriag each BMni shot, F%ring of thefour shots at Bikini 
At~lldllbe a~~~li8hedfromthetimingMd firing 6tStionOn~s by a 

, 

firing party of six or less. This station- also 8erve as a photb station snd 
for intra-atoll cozammications. Sixradiotime signal8 in additionto thewired 
8ignalsuillbefurnishedat EWwetokand Bikini. Certaintimesignalswillbe 
repeated back from Bikini to Psrry (Elmer) to allow correlation of operations 
with the Bikini shots. Firing of the shots at EniwetokAtollwillbe accomplished 
from the conf2olrtationonPar3y. 

D. Construction: 

1. The construction phase must be completed by 1 January 19%. The 
suhnissionof~newmajorconstructionrequiremestswi.llrequirethe approval 
of CTt3 7.1axxl, if approved,mayonlybe accomplishedbythe cancellationof 
8ome constructionrequirements already submitted. CTC 7.1will also decide what 

! ! cancellations will be made; the projects affected will be notified. 

2. An instrumentation chart will be published separately by J-6. It 
will include: coordinates of the shots, power supplies, instrument stations, 
telephones, bunkers, photo towers, etc. 

3. As much construction equipment and material as possible will be 
evacuated to Eniwetok prior to the first Bikini shot. Some construction equip- 
ment and material required for oostshot re-en-xv will be relocated to islands 
out of the danger area or evac&ted by LST's and-ICVs. 

E. ’ Evacuation: 

1. Present plans for personnel evacuation are as follows: 
. - .---) 

1; Partialevacuation 
i 

1 
, 1 

Almost complete evacuation 
Almost complete evacuation 

Z(,.,E 

Complete evacuation 
No evacuation 
No evacuation 

-7 
_. __ ..) 

‘, a.; J smallfiringpartywillbe onEnyu. only the >aE 
personnel re+ireTTo~arly m-entry, and early preparatory activities for 
subsequent shots) will be on Eninmsn (Tare), or aboard ships in the Bikini area. 

c- 
b*rl.- , ---“y:- 1 ;. .I.. 

-iBe cause of the possibility of con- -iA 

tamination, all personnel, except the firingparty on &yu and a skeleton crew 
for operating the utilities of the base caml, on man, will be evacuated aboard 
ship or to Eniwetok. The numbers Qf.~nnelon -and E&manwillbe within 
the capability of helimpter lift. 

- _ -- 3 
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_dllpersonnel, exceptthefiringp(Urtg,dUbe 
Material axxhquippaepltnotrequired in b 

0~ 

m~~~eryoperationswillb~ emcu&dtoEuiwetok. Dahhndeq~&~~entrecovery \ 
operations will be cor&cted from afloat or from Enyu. 

;_ d.L, am wwetok---Fere will be no P--shot evacuation of ?$% 
‘personnel or mater 

An emergency capability for post-shot, personnel evacuation of 
Bikini and Eniw~~ok Atolls will en&% An emergency post-shot evacuation will be 
executed only if radiological conditions indicate i is necessary and will be 
capable of accomplishment on four (I) hours notice. Such evacuation will not 
involve movement of materiel. 

2. Trailer Locat ions : 

The choice of trailer locations has been considered from the 
point of view o?expected blast damage. It has been assumed in these predictions 
that the trailers will be of thin sheet metal construction, suitably braced 
inside, dimensions about 35’ x l.3’ x 8’j with full length double cargo doors on 
one end and a smaller personnel door on one side. Typical contents have been 
assumed to consist of instrument repair and calibration facilities, off ice 
furnishings, small machine tools, and photographic processing equipment. 

b. The upper limits of the expected yields have been chosen for 
the calculations. It is believed that trailers will be safe up to 1.5 or 
possibly 2.0 p.s.i. Trailers should be safe f ram external damage with doors 
open and their smallest areas presented to the blast in order to reduce the area 
exposed to the high but short durations of wind. However, for protection of the 
interior, i would be advisable to seal the unit as completely as possible to 
prevent damage to interior equipment due to wind. If a ventilation system is 
provided, it should be sealed off since i has been observed that gases at a 
low level of over-pressures flowing through a small opening into an enlarged 
chamber may behave as compressible flow through a throat or nozzle, with the 
formation of damaging secotiary shock waves. Wheels should be chocked to prevent 
any tendency to roll. Project officers will have to weigh the above factors in 
deciding their respective trailer attitudes. 

The following table is a general guide indicating peak over- 
pressures and velocities to be expected. Detailed studies of specific problems 
may be requested from J-10, Fran Porzel. 



I 

3 d 
I 



.---. 
. 

7 

- Q the basis of 2.0 p.ls.io upper 
for trailers are deamed advbabler 

Shot 1 
Shot 2 
Shot 3 
Shot 4 
Shot 5 
shot6 

F. RADSAFESURVEXSANDFECOVERYOPERATIONS: 

1, RadiationSafety is aresponsibilityof theTaskUnit&xnanders, 
Program Directors, and Project Leaders. It is a requirement that responsible 
members of the scientific projects and task units be designated as radiological 
safetymonitors andthat fheyatte!nda3=daytraining course attheNevada&oving 
Ground or at Los Alemos SciezWfic Laboratory during the month of November (See 
CTG 7.1 ltr. to Project Officers ti Task Unit Commanders, Subj: Radiological 
Safety Monitors, J-18507 dtd, 22 June 1953). 

2. All atoU, land, end hgeon areas in the vicinity of the detonations 
will be considered contaminated after each shot until cleared for operations by 
the TaskForce Commander. Entry to and from contaminated areas will be via Rad- 
Safe check points on Eninman (or m as an alternate), CVE, and Parry (Elmer). 

3. RadSafe monitors assigned to individuals or groups working in 
contaminated areas or with contaminated equipment during recovery operations will 
act in an advisory capacity to keep the recovery party leader informed of 
radiation titensities at all t.imes. The recovery leader is expected to accept 
this advice and act accordingly. It is the responsibility of the leader and 
members of the recoveq party to adhere to the radiation Units for personnel. 
Task Unit 7 will furnish film badges and protective equipment, i.e., booties, 
coveralls, respirators, gloves, etc. 

4. The maximum permissible exposure (MPE) for personnel involved in this 
operation is 3.9 roentgens, gamma only, unless reduced because of previous or 
anticipated future exposure. All exposure to external gamma radiationwillbe 
regarded as total body irradia%ion, 

5. w Cis e chart of Radiological Contours indicating the 
radiological situation of IVY EXE shot, ground surface. A smaller percentage 
of contamination can be expected from the water surface shots than from the 
ground surface shots. A rule c:T thumb for estimating contamination levels from 
the chart is: l/l0 of the cha& readings for one day after the shot, and l/100 
of the reading for the 7th day after the shot. 

6, There will be no requirement for personnel to take Rad-Safe 
physical examinations, but medical examinations will be covered by separate 
correspondence. 

7. The arrival and proposed use of radioactive sources in the forward 
area should be reported to the task group Radiological Safety Officer. 

\ 5* L)?r + 
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’ . P. lbmnmicatiorr,: 

me ftlandng ooxmimtbaiacilM.e8wUlbe~~eforTIIsk~ 
7.1 we: 

1,ampemamt relay-ezj@omntsmUUve~ktobeinetallsd, 
operated and maintained by TG 7.2. Tributary stations eerviced by this relay 
center will include: Hq8., JTF SEVEN, TO 7.2, TG 7.3 (afloat), USS ESTES, and 
other 8hip8 as X33quir8d (i.8., mKTES,cvK,ISD),mdM7.4. Hoadqmers, 
JTF SEVEN commication8 center will pxwide service for To 7.1, To 7.5, and 
M 7m3 (mhoreh . 

2. 'Cr3rptaeenter, Rniuetok,willbecrgptoguardforallabove 
mentioned tributary stations except M 7.3 (afloat). For handling of teletype 
traffic up to and iacludlna;SECRET,be~~nmajorforward and rear echelontask 
force elements, the followLug radio teletype c5rcuits %iU be operated trON-LINI?,,~~ 
usingSDOTOTwith~(BI(rrynchronousmfxer)t 

cmmT 

Kniwetok - OahU mll C(l) 
Eniwetok - Bikini Full Dux (1) 
Eaiuetok -Kwajalein 

EEz I:{ Eniwetok - L08 AlEIXilO8 
Wwetok-AQC(USSKSTKS) F\rll Dux (1) 

Nm~t FuJl Dux - 88ndiUg and receiving simultan8ously. 

Traffic not capable of being hatied by means of On-line facilities 
will be enciphred off-line prior to transmission. All Top-Secret and 
Restricted Data traffic a be enciphered Off-line, This is neC888ary t0 meet 
AKC requirementa, and, ill addition, t8nninal ComrUW&Z8tiOhs p8rsJIlh81 BT8 not in 
a instaZlC88 TOP sEc= Or *'Q" Cleared. 

3. Telecon facilities will be available at KeadqU~er8, m SKVEN 
(Parry Island). 

1: 4. uir8 telephoue f8Ciliti88 cleared for COIIv8r8atiOIW up t0 and 
including SECRET will be 8Vti8bl8 8tt 

(8) EKIWETOK LSLAND (400 13ne dial exchange) with connecting 
8eIViC8 to other i81ands. 

(b) BIKINI ATOLL (connecting s8rvice between necessary islandS). 
(c) PARRY ISIAND (220 line manual with connecting 8emiCe to 

Other i&l&S). 
(d) Shi Shore, buoy cable at Euiwetok, Parry)- and Bikini. 
(B)A&& radio, limited to unclassifiedtraffiC,~b8~ed 

as 8 back-up for the foregoing facilities. 

5. VOiC8 Radio Facilities for unclassified traffic. 

(a) Kuiwetok - Bikini. 
(b)Enyufiringp=ty-USS=(JJ=). 
(c) Betwe= Ships (URF, VHF, AN/TRC and RF). 
(d) Ship-Shore (VHF, AN/TRC, 8nd RF). 
(e) TG 7.1 Commercial Radio Net8 on Kniwetok, B&kin& and on 

eelected ship8 and aircraft to provide for scientific am3 operational need80 

.I. 
7L" 

;;E;$IOE 
'I' 
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6. CT0 7.1 expct~ to have a dual eamerchil 
.: -IDetwee!lPsrcygdn 

.- . . 

7. Holmes andNanmr,under the directionof 
EniwetokF~Qff~,~~spons~~far~allatioa, 

a 

ma.0 teletype link 

the Field Manager, 
isslm aa maintenance 

Ofdli~Qpe radio etforthetelephone andbuoymblerrystem on 
Eniwetok Atoll less Eniwetok Island and for the telephpe arxi busy cable system 
on Bikini Atoll. Edgerton, Germeshausen, and Grier, ‘Inc., 18. responsible for 
installation,issueandmaintenanceof Comm~cialType radio equipment andfor 
the operation of the TG 7.1 link between atom. 

8, muests for the instaUationof new caammrnication facilit5es 
should be submitted directly to the TO 7.1 Coxnunication Officer, J-3, who wiU 
process requirements and submit them to the appropriate agency for 3mplementatlon. 

H. Znter-AtollTransportation: 

persons canbe carriedda~,eachwa~. Tw~PBMaircraftwillaugmentthe C-47 
service as necesssry, andi , 'willbe theprimarg tiltitbetween ba 
Eniwetok Island arxi Bikini lagoon. st~leas&two round-trips daily appear 
feasible, thus 40 persons can be carried daily, each way, The PBM cargo capacity 
islimitedby the small cargohatch and the difficulty,whenmaking water 
landings, cf $=sferring carg0.b~ boat. @dioa~tiqe~s~le retq$rom BW -., 
will be 

See Appendix D for Sumnaxy of. W.itarg Support Items 

2. Surface - 

a. One IST will provide regular surface cargo Uf+$ between 
Bniwetok and Bikini. An additional IST will augment this lift when not engaged 
in re-supply of Weather I&lands. For planning purposes two xxund trips every 
week appear possibli. The IST cargo deck has an overhead limiting height of 
ll'3" and therefore cannot carry oversize trailers, large cranes, etc. The LST'S 
can beach alongside the freight pier on Parry (Elmer), at E&nnan (Tare) ani 
Bikini Island (How). In the forward area users shoti plan and request movements 
of material arxi equipment at least one week in advance of the scheduled lift. 

b, The LSD wUl be used to transport shot barges and devices from 
Parry (Elmer3 to shot 1 acations at Bikini and for rehearsals of these movements. 

cranes, etc., loaded in ICUts, An LST 
.rassociated equipment from Parry,q)Or __._~_____ 

of this movement. 
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IO &ter-Lsl6ndTr6n6poz%ation: 

1, Aircraft- ‘. ‘. 

a. BIMnlz Helicopter-6errrfcewill~~istofH-~'6 frcmtha 
Eniman(Tare)aimtripto instrmented ielands. Helicopter service for 
immediate re-en- activities will be from the CVE. There willbe helicopter 
service to the floating helicopter platform (XV) located in the vicinity of 
Shot barge6 2, 3, ahd 6, TheUSSESPSbas aheliEopterpl&fonntiichwill 
be used for special flight6 only. Adver6eboatingcondition6 inBik3ni Lagoon, 
due to roughwater, 6pr~,anddifficult lauiingcondition6,w~place an 
additional burdenonhelicop'ter 66rViC6. 

b. Eniwetok: There are operational airstrips on Eniwetok (Fred), 
Parry (Elmer), Runiie), and Bli,jiri (Tilda). There will be liai6on type 
aircraft and helicopter service for high priority traffic to the66 island6, and 

helicopter sexvice to to the floating helicopter 
platfom located near &_&opter barge w_, 
pzmbably be relocated 
airstrip of Engebi (J %+%xm:-. * -.- .--’ “-- ’ 

The;POE 

co When possible, u6er6 will.eubmit requirements to the J-3 
representative the evening before lifts are required. 

2. Boat6 - 

a. Bikini: 
Of I&u16, EM'6, a-6. 

The Holmes ad Namer and Navy boat pool6 will consist 

barge6 and harbor tug61 in 
Water taxi6, DUIW6, A&r-Sea re6cue craft (AVR~S), 
6uffl.cient numbers to provide necessary 6urface 

transportati0n. 
_ 
wing shore-based operations, the I&N boat pool will operate 

fram Eninman (Tare), aad the Navy boat pool, fram the LSD. The boat pools will 
provide regularly scheduled service each day, and special service to Enyu (Nan), 
Namu (Charlie), Aormoen (George), and to other i8land6 as required. When the 
Task Force goes afloat, the boat pool6 wUl operate fmn the LSD until operations 
fmn ashore can be m-e6tablished. There will be day and night boat service, 
as required, in the shotbarga areato prmidetransportationbetween the 
barger$, helicopter platform, USS CURTISS and Aomoen (George). DUXWf6 and 
operators will be furnished for use at locations inaccessible to boats arxi 
where work must be accomplished on reefe. At locatjbns on islard complexes and 
reefs distant from boat landings, where DURWls must be used, launching snd 
recovery of DURW6 by an LCU may be xmce66ary. However, this is a difficult 
and unreliable operation and will be avoided if possible. Instead DUXW*e will 
be unloaded ashore at the regular boat landing6 and will proceed by the safest 
possible route to the sites, i.e., bysklrtingthe reefs or by island and 
connecting sand spits or reefs. Yurochi (Dog) to Aomoen (George) will be 
connected by a causeway. Prior to each shot, the boat pools till be moved out 
of the danger =e86. 

35 50 
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(1) Boating oonditlozm are un8atlafactoq In Blkial Lagem. The 
waves,mdcr~~e~(ENE,llr20~ts)tondifioM,~2,5fa 3.0 feet 

. highintheereasuaprotectedto windwardbyislands andreef& Therefore,the 
runningt~sbetween~willbeat~~~~edsrmtchafthetime, All 
boatingwillbe rough andwt bo tbatprotectionofequipanent~~ralfspr;ry 
and sec~ingforpotardinRsndrouinRare %nportant factors to be considered, 

.medw F for &Wine Craft Beaching Con8hions at hkini.. 
~:SedA&e&& 6 for Nave, Wind and Current Conditions at Bikini. 

-b. &i&ok:' The H&N and Navy boat pools wi3l consist of the same 
type craft as at Bikini in sufficient numbers to provide necessary surface 
transportation. There will be regular* scheduled boat service each day 
between Parry (Elmer), Eniwetok (Fred), &t (Yvonne), Aomon (Sally), and 
the barge in Elugelab crater, ax-xl DUKE service at locations which cannot be 
approached by boat. inhere scheduled boat service will not meet the needs of 

service will be provided. There will be boat service between 
the helicopter platform, and Zngebi (Janet). Prior to each au0 

%h&-'%he boats will be returned to Parqy (Elmer). 

c. Users should submit requirements for boats to the J-3 boat officer 
the evening before the transportation is needed. 

Ehmnary of Nilitarg Support Items. 
Farine Craft Characteristics. 
Marine Cr,fi Beaching Conditions at Eniwetok. 

(a) The motor pools will consist of jeeps, 3/4 ton cargo c=riers, 2* 
ton cargo trucks and additional special vehicles in amounts expected to meet the 
needs of the programs. .At Bikini atoll there will be a motor pool on Eninman 
(Tare) for control of all vehicles on the Bikini Atoll islands. At Eniwetok 
atoll, vehicles will be dispatched from a central motor pool on Parry (Elmer), 
and if practical, from a secondary motor pool on Eberiru (Ruby). 

(b)Vehicleswillb e serviced by Holmes and Nwer maintenance shop 
at each motor pool and policies for maintenance and dispatch of vehicles will be 
announced later. TO 7.1 vehicle officer will allocate TG 7.1 vehicles and 
handle TG 7.1vehicle problems. 

(c) Vehicles will be evacuated from danger xeas for each shot and 
re-entered as necessary for use between shots. It is intended that nmnximum 
service will be given all project and program leaders with amodified motor pool 
system as experienced on Operation IVY. 

J. COURIERANDSAMPIxm3rUBN: 

1. With the exception of aircraft samples, samples will mainly be 
recovered by hellcopter and flown by C-47 or PBM to Eniwetok (Fred). There they 
~beferriedbyhelicopterorboatto Parryforimmediate analysis orreturned 
by courier aircraft to their destinations in the 21. Coordination of sample 
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2, All mnples of radio&otivematerialwhioh am couriered inair- 
craftwillbe packagedandloaded so as to reduce radiationto an&&m. The 
Bad-Safe Officer‘&TG7.~wUlhaPe asummymade ofthepackage todetennine 
if adequate precautia* havebeentaken. The follow&q criteria will determine 
space and packaging reqmntst 

a. Priorexposumofaircraftandcourierpersonnel, 
b. Anticipated future exposures on trip. 
c. Lez@hoftimeofexposure on trip. 
d. Inallcases,crew memberswillbe l.%nitedtoexposureratee 

of less than 20 n&r. 

IL QF'F-ATOLL SUPFOFU!: 

1. Weather Stations will be located at the following Atolls: Rongerlk, 
Majuro, Kusaie,and &nape. These stations will be established by UT and will 
be operating by about 10 January. Weem re-mpp3y will be -de from &qjalein 
by FBM. Those projects considering use of atolls distant from Eniwetok and 
Bikinishouldconfine their activities to theWeatherStations and&mjalein 
since limited support is availableattheselooations. 

L. TRANSPOKTATION TO THE FORWARDARE%r 

See transportation instructions, Cl!3 7.1 restricted letter J-18583 
of l5 June 1953. 

. 
I ’ . , 

I% WEATHER: 

Weather observation, analysis, and forecasts will be made by the 
task force Weather Central on Eniwetok Island and aboard the AGC when the command 
is afloat. Forecastswillbemade on a2kourbasiaanddistributedevexysix 
hours and will include expected boating conditions. (See appewdk J) 

1. Personnel Security within TO 7.1 is hsndled by the J-1 Sect- ti 
includes processing all "QR clearance and forward area badge matters, prmiding 
assistance and advice on security matters to 7.1persmnel and liaison with 
security offices of other agencies. 

2. F%ysicalsecurity in the forward area is handled by CT0 7.2, under 
guidance of CT0 7.5. Lockable storage facilities and secure working areas are 
furnished TG 7.1 projects as required. AllTG7,lpersomelare responsibleta 
&mumder,T43 7.1 for preper observance of all. securitypxaotiues. 



_. . . : 
3. It is anticipated that WQ" cl&rancea wlll-lm raquired for all 

To 7.1 personnel in the forward area after 1 December 1953,.and badges will be 
'required 1 January 1951, with the exception of a few people who will be at distant 
stations. 

4. Detailed instructions pertain& to clearance required in the 
forward area, badges, travel clearances, transmission of documents, messages, 
and material, etc., will be f&hed to all TG 7,lpersonnel by separate 
correspondence. 

5. CTG 7.5 (J-2) will provide repositories on E&man, Nanna, and 
m for classified matter. Security patrols on these and connected islands 
willprovide additionalsafeguards. 

0. ExPEHrMENTALPLuJS: 

A pamphlet on CASTIX experimental plans, 
TUHQUOISE BOCK will be published about 1 September 

corresponding to the IVY 
1953 by this headquarters4 

The purpose of this pamphlet is to furnish information about each project's 
experimental plan, plan of operations, and a tabulation of major and special 
support items which will be provided. It will be an annex to CTG 7.1 Operation 
Plan (Scheduled for publication about 1 November 1953) and will be distributed to 
CJTF SEVEN, Commanders of Tash Groups, Task Unit Commsnders, and Project Leaders. 
The classification will be SECRET - HESTRICT~ DATA. 

P. STATUS HEPOHTS 

Attention is invited to changes in schedule and code names and letters 
in paragraph A. Status reports for August 20 should reflect these changes. 

P. L.HOOtiER - 
APPENDICES: J-3 
A. Bikini Map with code identifications Plans and Operations 
B. Eniwetok Map with code identifications 
c. Radiological Situation - IVY MIKE 
D. Summary of Military Support Items 
E. Naval Vessel and Marine Craft Characteristics 
F. Marine Craft Beaching Conditions at Bikini 
G. Wave, Wind and Current Conditions at Bikini 
H. Marine Craft Beaching Conditions at Eniwetok 
I. Average Running Times of Marine Craft 
J. Climatology of the Eniwetok-Bikini Area and Weather Services 
K. Tide Tables - Eniwetok Atoll, Bikini Atoll 
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1. seaGo cioqxsnentet 

Tppe ’ Ihle InFA 

1 AGC 1 Feb. 1% 

lAV(USS CtJR!l!IsS 
N-4) 

'AJan. ‘54 

1 CVE(With6BIS 1 Jan. ‘54 
helicopters) @Wed*t 

1 ISD 

1 IST 

15 Jan. ‘54 

NowfnFA 

, 

conmad and Control Facilities and 
for remote control firing and tele- 
metering. Prior to each BIM-nl shot. 
theAC3CwUlembarktheJTFCommand 
at Eafwetok, take Station off Bikini 
for the shot, and return to Eniwe&ok, 
Between shots, the AGC will 6s ._ 
mooredtoatelephonebuqeff 
Eninman (Tare). For Eniwetok shots, 
theAC3Cdllmo~ in~kIageon 
cff ParIy (Ezmer). 

Transportation af devices t# m 
(Elmer). Located cloee to ehot 
Ages, Bikini, forweapen assenrbly 
andoerM.nprojectln&allations Sn 
Aamoen (roeorae) area&= about 226 _ 
Jarwars;:_ uhe=aft=-J 
aiibY&dw 

T--- . . 

RapAd post-shot reentrg at Bikini fe. 
TU-~at&eysandRad-Safelab. 
mrvicea; Base and controlpoinf for 
project personnel requiring 
immediate recovery operatlens b 
helicopter, 

Transportationof ehot bargesfmm 
Parry @lmer)toBikinf. Evacuatloq 
of oversioetrailers and equipment ; 
fromBikLnitioEniwetok. M&her&% 
for M 7.3 boat peal. 

Regularlfft between Eniwetokand 
BUdnifortra%Lw=ier ll'3" high 
equipment, m&&ala, vehicles etc. 
Liftfromdangerareas (Bikinij of 
equipment, etc., from leaations 
aoceesible by IST; Charlie, HOW, 

Tare. Alternate tender for TQ 7.3 
boatpool at BiU.& Special lifts_ 
ofi 
Eninman. --.- 

_- ,pa=Yto--l 



DuelnFA MU&on . * 

1 IST 1Dec. '53 bgistic 6u#poti l fweatherblands. 
(Rong~ilt,.nPJ~~~e8 Q-e)). 
Augmmt~ 0 

9 ATF 
b4Ping ttrgs) 1 Feb. ‘54 

Scientific projects and towIng: 
Prlllmryu8es- one ATF to accompany 
drone vessels (Project 6.4) fran 
w3st Cczst cm 1 Nov. 1953. Two 
c!F'a ts tow dmrs vessels aftor 
sticts 2, 4, 6 Zran, BW to 
Eniwet& C&I ATP to move YCV frcur 
Bikini ta Riwetck. One ATF to 
assist Project 1.4 inetrmentiq 
for 3hots 2 md 3. 

. 

1AIfsD 15 Jan. ‘54 
(Net tender,LSMtype) 

For ?oj+ 1,4 m&g requ3rT 
IlleLts. 

2 AVR One each new mea rescue craft. Mevemmnt of 
at E&&ok, firingp=W. 
BlkiXli 

Vessels to suppert 1Feb. ‘54 Lay and recover distant, float- 
Project 2&a fall-out collectors. 

,2 Liberty ships * 27 Jan. ‘54 prone p~se~.s for Project 6.L 

1YCV 1Feb. '5& Helicopter larding platfam for use 
near shot barges 2, 3, and 6. 

Three telephone buq moorings will be installed off Eninman (Tare) for WOr 
vessel use (CVE, ESTE3, ISD). 

Twomooringbuoys (non-telephone) willbe installed tiBj.kiniLagoon for 
emergency use of the drone vessels and two mor5ngs in Anchorage "An, B-3, and 
C-3 off Parry (Elmer) for decontamination of these vessels. 

2. AIrcraft Componentas 

TgPe Capacity Mission 

15 
6 

6 
7 

3 

Id.3 Ifiaison 3 
620 Liaison 6 

KRS Helicopters 
El-19A HeUcmpters 2 

H-l3Helicopters 2 

persons Inter-islandliftat Eniwetokusinl 
persons landingatr~s 

persom(lOOOlba)Inter-island lift atEWand 
persoxss(10OOlbs)Enlwetokfor vatian, 

mex* radiological 8=--y-s, memmq 
persons of date. 

-18- 
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T;vpe 
4c-47 

2-!3 

tiF-8ko 

1~36 

ZB-36 (1 approved, 
1 pending approval) 

111-36 

lOWB-29 

2 SA-16 

1 RB-50 

3'C-54 or 1 Cdl9 

‘L' F2v 

1' P2v 

. . 

- ; . . . 
. . 

Capacity 

25persens yh, 
'might 

20 persells -oh, 
Treih;L At' 
FA s .’ 9 

20 persons ea&, 
freight. - 

AppendixD 

Miarlon 
-’ 

titm-atol.l.Uft between Eniwetok' 

+- 
Fred) e - (*=e)E .___ I'-Doi: .i m_~- -- I 

lntszcatoll dft between Eniwetok 
@'red) and B~..~Tare)_ 

IF 

- 

‘bc 
__~ m-.-_ 

Operate from KvajaleinX-supply 
of weather Islands, project 
instrumentation. 

_. 

Clcud sampling 

Cloud Sampling Controlticraft 

Highaltitude rramplertith 
possible B-57 augmentation. 

Effects aircraft 

Weather reconnaissance 

Search and re&ue at Eniwetok 

Documentq 

Documentary 

Project 6.4 
vessels. 
Project 1.4 

ph~MwFw 

photography 

coirtrol of dNn0 

telemetering. 

34 60 
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r6ame type craft alB0 ealhd rsu (see w p) 
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BIKINI ATOLL' 

iCode i 
1 
8 

i Name i Island ; Beaching Conditions 
*_I__ t I -1 
; Able 
f 

iBokobyaadaa f 

i 
i 

iAl.fa 1 Bokoaetokutoku 

iBaker ! Bokonejien 
! 

RestrictedtoDUKWonly - CanbeworkedbLCMbutonly 
in calm weather - Heavy gmndswells 

I ! t 
I 

I 
Dog {Yurochi ) 

'Easy 
I 

[Uorikku i 

f 'iRomurikku{ Fox 
1 

George 
I 
j Aomoen 

f 

i 

How 

Item 
Jig 
Rinff 
Love 
Mike 

NSXI 

Tare 

Bikini 

Bokonfuaaku) 
YoJ4va=n ) 
Eniairo > 
Rochikarai ) 
Ionchebi ) 

I 

I 
EW 

I 
1 
Eninman 

Restricted to DUIWonly - Blasting not recommended 

Restricted to DUKW only - Can be workedby LCk but only 
in calm weather - Heavy groundswells 

Restricted to DUKE only - Blasting not recommended 

LCM - Any tide 
Sandy beach 
DUKW - Any tide _ 
ISU - Low tide only (+ -) to 1.6 - Beaching on reef 
All tide channel with blasting 

Lsu - 0.6 tide or better 
LCM and DUKW any tide 
Sandy beach 
Joined to Fox at all tides by a sand spit 

LST, LSU, LCk and DUKW any tide 
Sandy beach 

At present these sites have only been worked 
by DUEW - with blasting, channels could be made 
for LSU and LCM 

LSU, LCN, and DUKWa@tide, blasted channel 
Sandy beach 

Oboe-Airukiiji, Peter-Airukiraru, Roger-Bigiren, Sugar- 
Reere connected to Tare m Causeway 
LST, LSU and LCN - Any tide I 

AppendixF 
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1:: j: 

code 
Name 

i 
Island Beaching Conditions i 

Uncle EniirikkU 

Victor Woji 

w.liam Chieerete 

Yoke Arri.ikan 

Zebra Durukaen 

LSTlanding - Possible channel with blasting 
4.8 tide or better 
i.0 tide or better 
beach 

Low tide only - 4 to 1.4 
Beaching on reef 

DUKW-Anytide 

LSU - 6.0tide or better 
L& - 3.0 tide or better 
DUKW - Any tide 
Sandy beach 

Lm - 3.0 tide or better 
DUKW - @tide 
Sandy beach 

LSU - 2.0 tide or better 
LCK - Any tide 
DUKW - Any tide 
Sandy beach . _. 

Note: Plus X Tide indicates a tide for which the highwater level is X feet 
above mean low water springs. 
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WIND -WAVE CURRENT CONDITIONS AT BIgINI ATOIZ 

'Between3 andl$ April 1953 asurveywas made at Bikini Atollto detenaino 
wave and wind conditions, the relationship between wind and waves9 and in 
addition, current observations. 

Wind and Waves - The lagoon is almost completely protected from the prek 
dominant ocean swell on the windwaM side @NE). A secondary swell from east 
to east-southeast enters Enyu channel and dominates the wave conditions through- 
out the lagoon in spite of the fact that winds blew continuously from east- 
northeast with a velocity of 4 to 20 Inrots. The mean wind was 13.5 knots. 

I Ninety percent of the observations fell between 9 and 19 knots. Although the 
winds changed the height of the wavesI relative to the wind velocity and fetch, 
the waves maintained their characteristic pattern radiating from &yu Channel 
with little direction& influence from the wind. The secondary swell influence 
insidethelagoonmay be eqectedtoreach amaximumduring Julyand August and 
be at a minimum during January and February. The average periods for the 
observations in the lagoon range from 4.0 to 5.9 seconds. The swell. that enters 
the lagoon does not have the ~~long~~ period normally attributed to swell (any 
wave not being generated by local winds). Ttis is the case when wave direction 
is markedly d3fferent from the wind direction: 

STA. WIND FETCH oRS.HT. 
04 (n. I&) (ft.) 

1 15 
: 16 15 

p:; 5 

iA 2 1:s 
2;o 
2.0 

5 

zA 
” 

10 
11 

ZA 
I.3 

14 

15 16 
15 16 

20 
18 
19 

4:; 

5:7 
9.0 

i!i:5 

go: 
163 
se3 
l4.0 

i:,” 

f :Z 
2a4 

go; l 

966 
3:s 
2.9 
3.0 
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The currents were measured in the passes from Chieerete Pass to Bokororyux'u 
Pass. All the passes were similar in total current velocities, During low tidal 
ranges (O-3 feet), the current velocities ranged from 1.5 knots during ebb to ' 
0.5 kxot during flood setting SW. During high tidal ranges (3-6 feet), the 
current would flood with velocities reaching 1.0 knot setting NE. Maximum ebb 
i8 expected to reach about 3.0 knots setting SW. 
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’ Code 
I &me . . 

'KI.ice I ,Belle 
I 

i 

I 

Clara ’ 

1 
i * I D-Y 

Gene ; 
Helen 
Irene 

I 

JaIlet 

I Kate 
f 
i 
i 

N=cy 
Olive 
Pearl 

.**. 

Cochiti 

'Teiteiri~cchi) 
Bogairikk ) 
Bogon 1 

Engebi 

Eberiru ) 
Aomon ) 
BUjiri) 

&su.la : : Rojoa 1 

Muzinbaarikku 

Bokonaarappu 

Yeiri %) 
Aitsu > 
worn 1 

m&nrxNG CONBITI~S 
AT 

EBmEToKATQLL 
..-.-.....-_ . . ._ , 

: - .8eficjfiin~. tx%nations -i 
_. . . ra- 

t 
KM’s and &SUfs bea& on sand bar through break 

I in reef. Require plus 1.5 tide or unde$~ *aoked 
equipmerrt and irehides only. f 

LCM's.&aoh ~II sandbar through break in reef, 
i 
: 

Requiiw plus 1.5 tide or urder. gracked equip 
ment and vehioies onlg'. 

Access by DUKW fiiini Clara. 
LCM approach qestfonable 

Entrance ~channd at Gene* LC&?s, LSU1s amd Water I 
Taxis &an enter at any tides4 

LCWs, LSU~s and Water Taxis can enter at any tide 
Freight pier and a hard sand ramp. I . 

LWs reqbe a plus 1.5 tide and IN's require a I 

plus 3,Otide. i 

&n&beaohlanding 

LCXls require a plus 1.5 tide and LSU's require a 
plus 3.0tide. 
Sandybeachlanding. 

LCM's cau enter at w tide 
LSU's require a plus 2.0 tide 
Sandybeach landing 

LCM's (only) require a plus 2.0 tide 
Sandy a& coral beach landing 

Connected by causBwBy 
Entrance channel at Ursula 
LcM's, IsIlts and Water Taxis can enter at any tide 
Freight pier and hard coral rsmp 

I 
, 

Vera 

I 

Aaraanbiru i LCM*s (only) require a plus 3.0 tide 
.Sand and coral beach 

Am&x-H" 
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Code 

. 

Name Island 3eacMng Conditions I 

I I 
Yvonne ! Runit 

I I 
I - 
David 

i 

. 

Japtan 
, 

LCM's, ISU's, and YTLls (Tugs) can enter et any 
tide I 

Freight pier and a hard coral ramp 
f 

parry I 

I 

LCM's, LSU's, Water Taxis and YTLls (Tugs) can 
i 

enter at any tide 
Freight pier and a sandy~beach landing 

1 

.I 

I ,Elmer' . 

i 

I' . ’ 

Fred Eniwetok 

I 

Leroy Rigili i 

1 
1 

I 
: 

LCM's, LSU's, Water Taxis and YTL's (Tugs) cm. 
enter at anytide 
Freight pier, personnel pier and two concrete ramp 

LCh's, LSU's, Water Taxis and PTLIs (Tugs) can I 
enter at any tide i 
Freight pier, personnel pier, two steel ramps for 
vehicles, and one sand and loose coral ramp for 

1 
: 

tracked eqipment 
i 

LCM's require a plus 2.0 tide and ISU~s require a ! 
plus 4.0 tide 
Sandy beach landing 

I 
! 

Note: Plus X Tide indicates a tide for which the highwater level is X feet 
above mean low water springs. 
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BIKINI 

dbnl 
'Bikini 

TO 

BU . 
BikiIli 
Aorpoen 
Aomoen, 
Namll 
Aomoen 
Aomoen 

Bikini 
Bikitli 
Aomoen 
Aomoen 
Namll 
Acmoen 
Acmoen 

1 hr, 20 Min 
1 hr, 35 Min 
35 Mix-l 
1 hr, 35 Min 
1 br, SO Min 
2hr . 
lhr, 30 Min 
lhq20Min 

lhr,36Min 
2hq5Min 
42Mln 
2h55w 
2 hr,2oMin 
2 hr, 30 Mln 
lhr,bO Min 
lhr, 30 Min 

Time 

i 

These times are estimated from xbning times for proportional distances 
at Eniwetok. They may be somewhat longer than indicated due to rougher lagoon 
water at Bikini. 

r 



dWER&GERUNNlEMTIMESFDRMAFUNECRWI 

ENmEmK 

FXYXll I To 1 Time 
._ 

'water Tsxi: I 

Parry Pers, nnel Pier Enbetak PeTs. 19 Min 

z ” 

f 
n Ruzir 

It 
w- 

n 

z : 

RoJoa 1 60 I&II 
n 
n l 

Biijiri 
Engebi 

lhr, 1oMin 

z " 
n Elugelab(bsrge) 

lhr* 3oMin 
1hqLSMQl 

Engebi 
Biiji.I?i 25 Mia 
Elugelabbarge) l5 Min 

I&M: 

ParxyF~e5ghtPier Eniwetok Pers, 25 Min 
Pier 

parrg n * Eniwetok Freight 35 Min 
Pi8r 

-:::: 
Rurlit 

parry 
6oMin 

- 11 It 
Rojoa lhr,2QMin 

Parrg Personnel Pier 
Biijiri 
Engebi 

1 hr, 35 Min 
2hr 

&z" 
I1 Elugelab(bsrge) 

Engebi 
Biijiri 

2 hr,2omn 

Elugelab(bsrg8) 30" E 

I.&U* 

Parry Freight Pier._ Eniwetok Pers. 30 Md.n 

pafiy tl n. . 
Pier 

Fjliwetok Freight & Min 
Pier 

Parry n fl Runit 
pafiy u #? RQj= 

lhr,12 Min 

parry 0 n 
1 hr, 36 Min 

Parry Personnel Pier 
Biijiri 

pacrgQ 
webi 

2br,Sm 

n Elugelabtbarge) 
2br,25Min 

Runit Bujiri 
2hr,suin 

Engebi Elugelab(barge) 



1. TM6 period crf the year is gonerally known as the nw mason in the 
Marshall Island area, particularly In the Eniwetok - Bikini area. It la better 
lmown a8 the ntrade'~ 8888011. Over this area east-northeast to northeast wihds 
prevail in the lower levels, the wind apeeda ranging between10 to 20 knots. 
Smallamount oft?umlua clouds,wually not'exceteding~8 coverage,arefound 
In this current, and the cloud tops do not usually extend above 8,000 feet. Rain 
sometimes falla from these clouds, usually as showers. No exteaeive upper middle 
cloud decks are found. Although the lower winds are northeast and quite Fresh, 
as one goes aloft, one finds that the winda turn more westerly with elevation 
until at about 2@,000 feet they lie between northwest ati southwest. The 
westerlies then extend upwards to the tropopause increasing In speed to about 
35 knots at ~5,000 feet. If the upper winds are e southwesterly, rdn from 
the trade cumulus Is likely and the amouut of cloud may izicrease to 618 or 718. 
If the upper winds are, however, chiefly northwesterly, the cumulus cloud6 will 

decrease to as little as 1/8 or 2/8 and showers are less likely. 

2. Occasio%ly during this period, the winds throughout the enwe 
Marshall Islands will show speeds of less than10 knots from the northeast or 
cast-north-east. Cloud oover will, however, be only 2/8 or 3/8 with tops below 
4,000 feet, Interspersed with stationary lines of cmulon5nibua and heavy showers 
and anoccasionalthunderstom. There will be an extensive eheet of altostratw 
and altocumulus which will make aircraft operations above 20,000 feet difficult 
and occasionally hazardous. This situationismorepaxticulerlytrue fnlate 
March and April. Again,as duringthenormal tradeflowwhichis fouuddurtig 
this time of the year, the easterly winds will vary in direction with height, 
becoming very strong westerlies above 30,000 feet and reaching as high 88 108 
lmots at 45,dCO feet on occasion. These winds are associated with aueather 
system aloft uhlch oan become quite intense and which-can persist for periods 
in excess of a week. This rituation is the one to be the most ww of during 
this period of operations. 

3. In cmmary, nor&l trade flow weather is to be expected during the 
greater part of the period of CASTLE eperation. Day to day fluctuaU.o~ framn 
the normal will be those elements of digression which will have to be forecast. 



MM'IERSEiRVICZAVAlIABLE'DIIFUNi OPEKATIONCASTIK 

1. For Operation CAST& the Task Force Weather Central wfll be estab- 
lished on Kniwetok during early 19% &afar, this txdzal will be moved aboard 
the command ship aen the Commander, Joint Task Force SEiVEN rpaves his commnd 
forces aboard; however, the weather station at Eniwetok will remain fully 
operational during the Bikini phase. When operations shift back to Rxiwetok, 
the Central will again be re-eatabl.ished on K&&ok. The Task Force Weather 
Central will be directly supported by four outlying weather stations, a weather 
reconnaissance flight, Navy patrol aircraft aui weather observations from 
various aimraft and vessels af the Task Force. The outlying weather stat&s 
will be established on'Kusaie, Majuro, Ponape and Kong-., The weather 
reconnaissance m&t will be based on Euiwetok. The Pacific Weather Broadcast 
Network will be intercepted for all presently available weather observations 
which will be needed. The outlying stations will make 3-hourly surface 
obsemations (8 per day) and 129hourly upper air soundings (2 per day). The 
nmber of observations will be stepped up just prior to eaoh shot. The weather 
reconnaissance uni.twiUnormallyfTytwo tracksper daytoobtain surface 
weather infomatfon over water areas where no lard reports are available. Just 
prior to each shot, the flights will be increased to three per day. III 
addition, the weather reconnaissance unit will be responsible for storm and 
typhoon reconnaissauce in this area for the duration of the tests. 

2. The Weather Central will analyse the following charts: 

_. a. Surface Maps: Four (4) times daily for 0002, 06002, 32002~ and 
18002, of the entire Central Pacific Ocean area. 

b. 1500 ft Streamline Chart: Four (4) tims daily for 03OO& 090% 
1sOOz aAd 21002. 

c. 700 Millibar chart: Twice daily for 03002 and l$OOz~ 

d. 10,000 ft Streamline Chart: Twice dai3y for 09OOZ and 21002. 

~OOMillibar- 20,000 ft Streamline Chart, 300 Millibar - 30,000 
ft StreamYLe Chart 200 Millibar - &O,OOO ft'Streamline Chart, SO,COO ft 
Streamline Chart an$ &I,000 ft Streamline Chart: All will be analyzed four (4) 
times daily for 03002, 09002, 1sOOZ and 2100Z. 

f. Weather Distribution Chart: Onoe daily at oomz. 

g. Weather I?monnaissance Cross Section: For 
reconnaissance. 

each individual 

h. Wind Time Graphs or Sections: Plotted continuously for all 
stations. 

i, Wind Tabulation Sheets: Kept continuously for all stations. 

j. Adiabatic Diagrams and Tabulation Charts: For each individual 
report from all necessary raciiosonde stations in the?PacifiC area. 

I 
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k. Pt-Rour Prognostic Charts of Surface and 700 Mlllibarr Orm 
per dayat06002. 

1. 3-Hourly Logs of Surface Reports and Winds Aloft: For all stations 
in the Task Force weather Pet. 

m. 

n. 

00 

3. The 
basis: 

a. 

Base cf Westerlies Chart: Continuously for all observations. 

Height of Moist Layer: Continuously for all observations. 

Height of Tropopause: Continuously for all observations. 

Weather Central will. Issue the following forecasts on a routine 

(1) Local tenainalforecasts for Eniwetok and BMni of surface 
winds, amount of clouds, precipitation and sea swells and waves every six (6) 
hours for 24 hours with a further outlook of 24 more hours. These forecasts 
will be revimd when necessary. Widest possible dimmiuation will be made. 

(2) Iocal area forecasts once per day t0 Naval vessels (aircraft 
Carrie, tender) of th8 expected weather. 

. (3) Local Kinds aloft forecast to be mad8 four (4) times daily 
for all bvels up to 70,OCO feet for 24, &8, and 60,hours in advance. 

b. Sp8Cial: 

(1) Any specialized forecasts necessary will. be znade if the 1-8. 
quirement is lomwn. The specialised forecasts which it fs felt will be needed 
sre as follows and will ordinarily be made once daily if needed8 

(a) Four-day trajectory forecast to be made daily for all 
levels up to 70,000 feet. _ _ 

$j storm -S and wind 
25 knots. 

tropopause. 
(c) 60-hour forecast of the height andtarrperatu28 Of th8 

warnings for winds in excess of 

(d) &J-hour 
and 12 hours, when n8cessary. 

1OCd. t8ZITdIIal forecast with mvisions at 48, 24, 

(8) 24dlOU fomoastoftemperature in the stratOsph8X-8, 



I- 
; . 

I, AnOperatlonal&mcastuillbemade 6Oto~hotmbeforeeach 
rehearsal or actual shot. This forecast will be the one given by the Staff 
Weather Officer to the Commander, Joint Task Force SEVEN and staff during 
briefings. Allnecess~ revisions will be made and issued to all mlng 
agencies up to approximately shot time minus six (6) hours. This forecast 
willlnclude: 

a. Upper Wind Forecast for the Shot Island: Direction and speed of 
the wind at 2,000-foot intervals from the surface to 2C,OOC feet and s,OOO-foot 
intervala frcun 20,000 to 80,ooO feet. 

b. Cloud Trajectory Forecast: These cloud trajectory forecasts will 
be made for shot time plus 24, 4U, and 72 hours. 

C. State of the Atmosphere Above the Tropopause: A forecast of the 
height of and temperature at the tropopause at shot time. 

d. Iocal Area Terminal Forecast: This is for a period of & hour8 
with a further outlook for the following &8 hours of amounts and bases and tops 
of CROUPS, visibility, surface max&um and minimum temperatures, precipitation, 
winds at an levels up to 60,000 feet and sea swells and wave action. 



. . 

DAY 

1 0001 H 3.08 9 OS32 H 3.64 17 0~0 H 3.32 25 0100 L 0.84 
Tu 0645 L 1.56 k ll24 L 0.84 Th 0723 L 1.24 F 0650 H 3.48 

1307 H 3.40 1745 H 4.68 1347 H b.04 1243 L 1.16 
1935 L 1.80 2026 L 1.08 1857 H 4.12 

2 0105 H 3.32 10 0024 L 0.68 I.8 02I.2 H 3.40 26 0134 L -1.00 
ki 0733 L 1.40 Th 0611 H 3.56 F 0815 L 1,OO Sa 0727 H 3.32 

1348 H 3.72 1203 L 0.92 I-437 H 4.36 1323 L 1.40 
2016 L 1.48 1825 H 4.52 2116 L 0.84 1931 H 3.96 

f :h 0153 H 3.32 11 ;yd H" ,"A$ 19 0303 H 3056 27 0209 L ‘4 1.24 ! 

r2; H" if.;: F 1108 Sa 1246 L o?oo 1521 L H 0.84 4.68 Su 0809 J-406 H L 3.24 1.64 
2054 L 1:24 1908 H 4.28 2200 L 0.00 2005 H 3.48 

4 0234 H 3.40 12 Olsl L 1,co 20 0346 H 3.64 28 
F 0838 L 1.G8 Sa 0748 H 3532 

I.457 H 4.28 1338 L 1.32 
2129 L 1.00 1958 H 3096 

5 0311 H 3.56 13 0245 L la24 21 0426 H 3.64 29 0344 L 1.64 
Sa 0910 L 0.92 1020 L' 0.68 Tu 1013 H 3.08 

1531 H 4.52 1639 H 4.84 1640 L 2.12 
2201 L 0.84 2318 L 0.52 2200 H 2.84 

6 0345 H 3.64 I.4 0352 L L40 22 0504 H 3.64 30 0458 L 1.72 
su 

W-3; A" ;A$ 
M 1004 H 3,24 Tu L 

r 
1056 0.68 W U.40 H 3.16 

0:68 
1622 L 1.72 1843 L 2.12 

CA 2235 L 2221 H 3.32 2341 H 2.76 

7 0421 H 3.64 15 0509 L 1.48 23 0539 H 3.64 31 0620 L 1.72 
M lo15 L 0.76 Tu ll30 H 3.40 55 

1634 H 4.76 1805 L 1,64 
2309 L 0.a 2350 H 3,24 

8 0454 H 3.64 14 0622 L 1,4r, 2hi m27 L 0.68 
Tu 1049 L 0.76 b 1246 H 3,64 Th 0615 H 0.92 

1926 L 1.40 1208 L 0.92 
1823 H 4.36 

=!$s PAGE OEJL’I 
Dab plane approximately 2r below mean ow water springs. 
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DAY TIME EEIGLT DAY TIME EEIGEiT DAY TINE EXG? - -p-e 

1 0124 E 2.84 g 0046 II 0.52 17 0312 E 3.32 25 0119 L 1.00 
F 0725 L 1.64 Sa 0644 E 3.96 Su 0a58 L 1.16 ti 0723 E 3.72 

1401 h 3.72 I.242 L 0.76 1522 I- 4.44 1329 L 1.40 
2043 L 1.48 1857 Zi 4.52 2201 L 0.84 1927 E 3.64 

2 0223 t 3.08 10 0123 L 0.68 18 0351. E 3.56 26 0146 L i.24 
Sa 0814 L 1.40 SU 0726 E 3.88 M 0939 L 0.92 Tu 0802 ii 3.56 

1442 Z 4.12 1326 L 1.00 1600 J 4.68 1406 L 1.72 
21.21 L 1.16 1938 E 4.12 2234 L 0.60 1955 E 3.32 

3 0307 E 3.32 11 0203 L ltO0 19 0425 E 3.80 27 0217 L 1.4a 
su 0856 L 1.16 k Ck2 Z 3.72 Tu 1017 L 0.76 W 0846 Ii 3.32 

1520 II 4.36 1418 L 1.32 1635 ?I 4.84 1458 L 2.04 
2156 L 0.84 2024 Z 3.64 2305 L 0.52 2032 i! 2,g2 

4 0345 i, 3.48 12 02.50 L 1.24 20 0458 id 3.96 28 0259 L 1.72 
i-1 0934 L 0.92 k 0910 S 3.56 Ii 1051 L 0,68 Th 1000 E 3.16 

1555 X 4.68 1527 L 1.64 1707 r 4.84 1659 L 2.28 
2229 L 0.60 2125 E 3.24 2333 L 0.44 2153 E 2.60 

5 0421 L 3.72 13 0351 L 1.56 21 0528 x -4.04 29 0431 L 1.96 
Tu 1011 L 0.76 w 1032 E 3.48 Th 1124 L 0.68 F I202 iI 3.24 

1630 j: 4.a4 171s L i.ad 1737 E 4.76 1946 L 2.04 
2302 L 0.44 2301 E 2.92 

6 0455 fi 3.ail 14 0521 L 1.72 22 0001 L 0.52 30 0058 E 2.60 
bl 1047 L 0.60 Th 1215 E 3.56 F 0558 z 4.04 Sa 064a L 1.96 

1706 E 4.92 1719 L 1.72 1155 L 0.76 1334 H 3.4a 
2337 L 0.36 1806 E 4.52 2039 L l-64 

7 0530 E 3.96 15 0100 r:: 2.84 23 0028 L 0.60 31 0220 E 2.92 
Th 1124 L 0.60 $ 0658 L 1.64 Sa 0628 2 3.96 Su 0802 L 1.72 

1742 i; 4.92 . 1339 E 3.80 1226 L 0.92 1428 E 3.85 
2034 L 1.40 1823 '=: 4.23 2114 L 1.24 

8 0010 L 0.36 16 0221 ii 3.08 24 0054 L 0.76 
F 0606 ii 3.96 Sa oao6 L 1.40 su 0658 i-: 3.88 

1201 L 0.60 1438 E 4.12 I.257 L 1.16 
1817 ii 4.76 2123 L 1.08 1700 iz 4.04 / 

3 



ILY 

1 
k 

2 
Tu 

3 
w 

4 
Th 

5 
F 

6 
sa 

7 
su 

TIhE EGIGX'T 

0302 E 3.24 il 0052 L 0.52 15 0315 iC 3.32 22 
oa48 L 1.43 M 0700 E 4.36 M 0900 L 1.32 bi 

cm; L 0.63 
,i 4.36 

1509 z 4.36 1310 L 0.76 1517 B 4.36 1230 L 0.92 
2145 L 0.d4 1914 L 4.12 2151 L 0.92 1528 E 4.12 

0337 E 3.64 9 0126 L 0.84 16 0344 Zi 3.64 23 0033 L- 0.34 
0928 L 1.00 mu 0739 II 4-12 !?u 0936 L 1.00 Tu 0647 I! 4.12 
1546 E 4.68 1354 L 1.24 1550 ;; 4.60 1253 L 1.24 
2216 L 0.52 1951 E 3.64 2217 L 0.68 1851 n 3.30 

0410 E 3.96 10 0202 L 1.24 17 0412 :i 3.96 24 0100 L 1.03 
1004 L 0.6a w 0825 E 3.60 w 1009 L 0.76 w 0717 f 3.96 
1620 L; 4.92 1451 L 1.64 1620 E 4.76 1329 L 1.56 
2247 L 0.28 2037 E 3.08 2242 L 0.52 1916 x 3.40 

0443 E 4.20 11 0245 L 1.64 13 0439 2 4.20 25 0124 L 1.40 
1041 L 0.44 Th 0934 E 3.48 Tin 1039 L 0.60 Th 0749 E 3.72 
1654 i 5.08 1639 L 2.04 1648 1, 4.76 1403 L 1.83 
2313 L 0.2 2204 I: 2.68 2_706 L 0.44 1943 I! 3.03 

0516 x4.44 I.2 0411 L 2.04 19 0505 II 4.36 26 0153 L 1.72 
lli7 L 0.28 F 1143 E 3.40 F 1107 L 0.60 F 0839 E 3.40 
1728 E 5.08 1940 L 1.96 1714 I: 4.76 1527 L 2.20 
2349 L 0.2 2330 L 0.44 2030 :-r 2.63 

0550 Ii 4.52 13 0121 z 2.60 20 0531 R 4.44 27 0241 L 2.04 
1152 L 0.28 Sa 0656 L 2.04 Sa 1135 L 0.60 Sa 1033 E 3.24 
la04 h 4.92 1339 E 3.64 1740 E b.60 1721 L 2.20 

2046 L 1.56 2353 L 0.52 

0021 L 0.23 14 0238 L 3.00 21 0557 ,; 4.44 28 0036 If 2.52 
0624 2 4.44 Al 0313 L 1.72 su 1203 L 0.76 SU 0610 L 2.2a 
1230 i; 0.52 1437 E 4.04 1304 2 4,44 1304 ;.- 3.40 
la33 t: 4.60 2122 L 1.16 2019 L 1.72 

THIS ?Acsz oNt,‘t 
I&turn plane approxirrately -$' below mean low water springs. 

CWARMEDTiJ l3E ?ZG%SS~ED 
AUWC@iTY llOU~20 
wft . at. “I&d+ q DATE d-IT-$7 
b-rn.qifj&i+’ rcPo-- 

f J LO.Vi* 

3 



TIDEi !LJLE i?OB LlXE 1954 

0209 t; 2.92 9 0024 L 0.60 17 0324 h' 3.38 25 0025 ii 1.16 
0751 L i.aa Tu 0635 k 4.68 W 0922 L 1.16 Th 0645 E 4.2a 
1408 a 3.m 1253 L 0.76 1529 E 4.36 1309 L l&a 
2051 L 1.32 la52 E 4.04 2148 L 0.a4 la51 E 3.49 

1 
k 

2 
TLa 

3 
w 

4 
Th 

5 
F 

6 
Sa 

7 
hl 

a 
k 

0249 H 3.40 
0834 L 1.40 
1449 2 4.36 
2120 L 0.92 

10 
v 

0054 L 0.92 
0712 E 4.36 
1335 L 1.24 
1926 F 3.56 

la 034a E 4.20 
Th 0952 L 0.92 

1555 E 4.52 
2210 L 0.68 

26 
F 

0049 L 1.4a 
0717 L 3.96 
13%9 L 1.50 
1924 s 3.0a 

0317 E 3.ad 
0914 L 1.00 
1525 5 4.68 
2150 L 0.52 

19" 0412 9 4.44 
F 1019 L 0,6a 

1621 E 4.60 
2233 L 0.60 

0119 L 1.80 
0ao3 E 3.64 
1502 L 2.12 
2025 E 2.68 

11 
Th 

0125 L 1.32 
0753 3 3.96 
1423 L 1;72 
2005 E 3.00 

27 
$a 

0349 H 4.28 
0951 L 0.60 
1600 E 5.00 
2221 L 0.28 

12 
F 

015s L 1.80 
oa54 ii 3.56 
1626 L 2.20 
2135 E 2.60 

20 0437 a 4.68 
Sa 1046 L 0.60 

1646 E 4.60 
2255 L 0.52 

28 
su 

0211 L 2.12 
0936 E 3.32 
la06 L 2.12 
2357 E 2.68 

0421 ii 4.60 
1026 L 0.28 
1635 E 5.0s 
2252 L 0.2 

0310 L 2.28 
1116 E 3.32 
1944 L 2.04 

E 4.76 
L 0.60 
t 4.52 
L 0.60 

0525 L 2.36 
I.211 E 3.48 
1928 L 1.80 

13 
Sa 

21 0503 
su 1112 

1711 
2318 

29 
k 

0454 E 4.a4 
1102 L 0.28 
1710 2 4.08 
2323 L 0.2 

14 
SU 

014a x 2.6a 
0703 L 2.2a 
1329 E 3.56 
2032 L 1.64 

22 0528 B 4.76 
Eil 1140 L 0.76 

1736 K 4.36 
2340 L 0.76 

30 
Tu 

0131 172 3.08 
0717 L 1.96 
1329 I-: 3.80 
2010 L 1.32 

0527 E 4.92 
113a L 0.2 
1744 E 4.84 
2353 L 0*36 

15 
hi 

0234 2 3.0a 
0~11 L l.aa 
1425 i- 3.ad 
2101 L 1.32 

23 0552 E 4.68 
Tu 1207 L 0.92 

la00 II 4.12 

31 
W 

L 0.92 

0213 
0al0 
1418 
2044 

0601 E 4.92 
1215 L 0.44 
1619 X 4.52 

16 
Tu 

0300 2 3.4a 24 0003 L 0.92 
oa51 L 1.43 W 0618 1; 4.44 
1459 E 4.20 I236 L 1.16 
2125 L 1.08 1826 E 3,ao 

&turn plane approximately 3' below mm 

CONRRMEDTOBEUN~ 
AU~F~ORINDOE/SA_~~ 



- 1 0248 i3 4.12 9 0103 L l&a 17 0341 H 4.60 25 0114 L 1.a:. 
Th 0852 1; 0.92 F 0736 E 4.04 Sa 0956 L 0.72 Su 0753 s 3.83 

1459 H 4.60 1423 L 1.80 1551 H 4.28 1457 L 1.83 
2117 L 0.60 2001 H 2.92 2156 L 0.76 2046 H 2.92 

2 0322 II 4.60 lo 0142 L 1.96 la 0408 E 4.76 26 0225 L 2,12 
F 0930 L 0.52 Sa 0835 Ii 3.64 Su 1024 L 0.76 M 0917 T 3.56 

1536 E 4.84 1613 L 2.12 1618 E 4.28 1649 L 1.96 
2150 L 0.36 2152 Ij 2.68 2221 L 0.76 2257 E 2.92 

3 0354 H 4.92 11 0312 L 2.36 19 0433 E; 4.84 27 0445 L 2.20 
Sa looa L 0.28 su 1040 E 3.32 M 1052 L 0.76 TU 1112 E 3.56 

1613 H 4.92 1846 L 2.04 1646 E 4.28 la22 L 1.72 
2222 L 0.23 2245 L 0.76 

4 0430 8 5.16 12 0107 H 2.84 20 0501 i?" 4.a4 28 0035 2 3.32 
SU 1045 L 0.2 # 0631 L 2.36 Tu 1121 L 0.84 w 0634 L 1.96 

1649 Ei '+.a'+ 1246 H 3."0 1713 E 4.12 1240 E 3.ao 
2254 L 0.28 1746 L 1.72 2311 L o.a4 1717 L 1.40 

5 0504 H 5.24 13 0201 Z 3.24 21 0527 E 4.76 29 0128 E 3.ao 
M 1123 L 0.28 Tu 0747 L 1.96 w 1150 L 0.32 Tk 0778 L 1.48 

1724 s 4.60 1347 H 3.64 1741 E 3.35 1340 B 4.04 
2326 L 0.44 2019 L 1.4a 2336 L 1.00 2001 L 1.08 

6 0540 H 5.16 14 0227 E 3,64 22 0556 2 4.60 30 0212 Z 4.23 
. 
; sl 1202 L 0.52 w oa27 L 1.64 ','h I.223 L 1,16 F 0a26 L 1.08 
%. 1600 h- 4.23 1426 E 3.86 1310 E 3.64 1423 ': 4,23 

2359 L 0.76 2044 L 1.24 2040 L 0.76 

7 0616 2 4.92 15 0251 S 3.96 23 0003 L 1.24 
# 1243 L 0.a4 .Th OSja L 1.32 F 0626 u, 4.44 

la35 fi 3.aa . 145a 'r: 4.12 1300 L 1.40 
2109 L 1.00 1844 ii 3.40 

a 0031 L 1.08 16 0316 I;‘ 4.28 24 0033 L 1.48 
Th 0653 3 4.52 F 0927 L l.oa Sa 0705 H 4.12 

1326 L 1.32 1524 E 4.20 1347 L 1.64 
1714 ii 3.40 2132 L o.a4 192s Z 3.08 



DAY TILE EXGET DAY TIki3 IBIGii 

1 0251 K 4.68 9 0145 L 1.96 17 0341 H 4.68 25 0228 L 1.85 
Sa 0909 L 0.68 Su 0823 E 3.72 W 1007 IJ 1.00 !k 0856 2 3.ao 

0510 B 4.44 1534 L 1.88 1554 E 3.96 1553 L 1.64 
2116 L 0.60 2134 z 2.92 2150 L 0.92 2208 6' 3.24 

2 0329 ii 5.00 10 0305 L 2.28 18 0410 E 4.76 26 0405 L 1.96 
3'1 0951 L 0.44 M 0944 E 3.48 Tu 1037 L 0.92 ?f 1020 E 3.64 

1550 ii 4.52 1713 L 1.96 1625 5 3.88 1712 L 1.64 
2153 L 0.52 2335 E 3.00 2220 L 0.92 2331 z 3.48 

3 0407 ii 5.24 11 0521 L 2.36 19 0439 z 4.84 27 0544 L 1.88 
k 1033 L 0.36 Tu 1126 8 3.32 w 1109 L 0.92 Th 11h7 E 3.64 

1629 E 4.44 1328 L 1.80 165i3 E 3.38 la20 L 1.48 
2227 L 0.52 2249 L 1.00 

4 0446 ii 5.24 I.2 0052 2 3.24 20 0511 E 4J6 28 0041 Ii 3.80 
'I'u 1113 L 0.44 w 0654 L 2.12 Th 1142 L 0.92 F 0702 L 1.56 

1703 Ii 4.28 1244 ii 1.64 1731 E 3.72 1259 H 3.72 
2305 L 0.6a 1316 L 3.40 2320 L 1.08 1916 L 1.24 

5 0524 E 5.16 13 0136 2 3.56 21 0544 2 4.68 29 0136 E' 4.20 
w 1154 L 0.60 Th 0748 L 1.88 F 1219 L 1.08 Sa 0802 L 1.24 

1748 E 3.96 1336 a 3.56 1808 2 3.56 1357 E 3.88 
2340 L 0.92 1351 L 1.48 2355 L 1.24 2004 L 1.08 

6 0604 H 4.32 14 0211 H 3.88 22 0620 H 4,52 30 0226 H 4.60 
. t I Th I237 L 0.92 F 0628 L 1.56 Sa 1258 L 1.24 Su 0354 L 0.92 

182tJ a 3.64 1416 t' 3.64 1847 H 3.40 1448 E 3.96 
2023 L 1.32 2oL9 L 0.84 

7 0017 L 1.24 15 0242 H 4.20 23 0032 L 1.48 31 0311 H 4.92 
F 0644 H 4.52 Sa 0302 L 1.32 Su 0702 H 4.36 M 0340 L 0.68 

1324 L 1.32 1450 H 3.30 1346 L 1.40 1534 H 4.04 
1913 H 3.32 2053 L 1.16 f3 L , 1937 3.32 2131 0.76 

a 0056 L 1.56 16 0312 E 4.44 24 0120 L 1.64 
Sa 0728 E 4.12 Su 0934 L 1.16 M 0751 H 4.04 

1419 L 1.64 1522 E 3.83 1441 L 1.56 
2008 Ii 3.08 2122 L 1.00 2042 E 3.24 

below mean low Water 5PriW5* 



- 
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DAY TWX EZXGHT DAY TIrn BmHT DAY TEE ET;IGIiT EIGZT a',Y TIP3 - 

1 0251 K 4.68 9 0145 L 1.96 17 0341 H 4.63 25 0228 L 1.85 
Sa 0709 L 0.68 su 0823 E 3.72 M 1007 L 1.00 !h 0356 2 3.ao 

0510 H 4.44 1534 L 1.38 1554 E 3.96 1553 L 1.64 
2116 L 0.60 2134 z 2.92 2150 L 0.92 2208 h' 3.24 

2 0329 E 5.00 10 0305 L 2.28 18 0410 E 4.76 26 0405 L 1.96 
31 0951 L 0.44 M 0944 E 3.48 nl 1037 L 0.92 ?f 1320 E 3.64 

1550 E 4.52 1713 L 1.96 1625 L 3.83 1712 L 1.64 
2153 L 0.52 2335 H 3.00 2220 L 0.92 2331 z 3.48 

3 0407 ii 5.24 11 0521 L 2.36 19 0439 z 4.84 27 0544 L 1.86 
k 1033 L 0.36 Tu 1126 8 3.32 V 1109 L 0.92 Th 11117 E 3.64 

1629 E 4.44 1828 L 1.80 165s E 3.38 1320 L 1.48 
2229 L 0.52 2249 L 1.00 

4 0446 h' 5.24 12 0052 2 3.24 20 0511 E 4*76 28 0041 H 3.80 
nl 1113 L 0.44 w 0654 L 2.12 Th 1142 L 0.92 F 0702 L 1.56 

1707 Ii 4.23 1244 ii 1.64 1731 E 3.72 1259 H 3.72 
2305 L 0.6a 1916 L 3.40 2320 L 1.08 1916 L 1.24 

5 0524 E 5.16 13 0136 2 3.56 21 0544 a 4.68 29 0136 E' 4.20 
w 1154 L 0.60 Th 0743 L 1.88 F 1219 L 1.08 Sa O802 L 1.24 

1748 iI 3.96 1336 a 3.56 1808 2 3.56 1357 E 3.88 
2340 L 0.92 1751 L 1.48 2355 L 1.24 2004 L 1.08 

6 0604 H 4.72 14 0211 H 3.38 22 0620 H 4,52 30 0226 H 4.60 
Th I.237 L 0.72 F 0628 L 1.56 Sa 1258 L 1.24 Su 0354 L 0.92 

182tJ a 3.64 1416 E 3.64 1847 H 3.40 1448 E 3.96 
2023 L 1.32 2ob7 L 0.34 

7 0017 L 1.24 15 0242 H 4.20 23 0032 L 1.48 31 0311 H 4.92 
F 0644 H 4.52 Sa 0702 L 1.32 su 0702 H 4.36 M 0740 L 0.68 

1324 L 1.32 1450 H 3.80 1346 L 1.40 1534 H 4.04 
1913 H 3.32 2053 L 1.16 H , 1937 3.32 2131 L 0.76 

a 0056 L 1.56 16 0312 E 4.44 24 0120 L 1.64 
Sa 0723 E 4.12 Su 0934 L 1.16 M 0751 H 4.04 

1419 L 1.64 1522 E 3.83 1441 L 1.56 
2008 Ii 3.08 2122 L 1.00 2042 E 3.24 

below mean low Water 



TIME HXIGHT DhY 

9 
w 

DAY TIhZ ELIGX' 

17 0428 Ii k.76 25 
Th 1102 L 0.84 F 

1652 Ii 3.72 
2239 L 1.00 

L 1.80 
E 3.40 
L 1.56 
E 3.50 

0353 L 2.20 
0956 H 3.32 
1650 L 1.80 
2323 H 3.24 

oh57 
1055 
1721 
2356 

1 
!hl 

2 
w 

3 
Th 

4 
F 

5 . 
S;a 

6 
: 1 SU 

‘. 

7 
M 

8 
Tu 

0352 3 5.03 
1025 L 0.60 
1617 B 4.04 
2211 L 0.76 

0433 H 5.16 
1103 L 0.60 
1659 E 3.96 
2251 L 0.84 

0514 H 5.03 
1150 L 0.68 
1741 H 3.30 
2331 L 1.00 

0555 H 4.84 
1231 L 0.92 
1824 H 3.64 

0011 & 1.16 
06.35 H 4.60 
1314 II 1.03 
1907 H 3.48 

0053 L 1.43 
0717 Ii 4.28 
1357 L 1.32 
1954 E 3.32 

0139 L 1.72 
0800 ii 3.38 
1446 L 3.24 
2051 H 1.56 

0238 L 2.04 
0351 E 3.56 
1544 L 1.72 
2202 ii 3.16 

0633 L 1.72 
1221 Ii 3.32 
1834 L 1.48 

18 0502 H 4.84 26 
F 1136 L 0.84 Sa. 

1727 E 3.72 
2315 L 1.00 

10 
Th 

0537 L 2.20 
1116 H 3.16 
1756 L 1.80 

0032 H 3.43 19 0537 H 4,34 27 
%5g L 2.04 Sa 1211 L 0.a4 su 
1231 H 3.16 1805 E 3.72 
I351 E 1.72 2355 L I.08 

0107 H 4.04 
0749 L 1.48 
1337 H 3.40 
1738 i; 1.32 

11 
F 

0208 H 4.36 
0843 L 1.16 
14?8 H 3.56 
2032 L 1.16 

20 0614 E 4.68 28 
SU 1248 L 0.72 h 

1843 H 3.72 

12 
Sa 

0125 2 3.72 
0756 L 1.83 
1331 E 3.24 
1937 L 1.56 

0203 ii 3.96 21 0033 L 1.16 29 0259 Ei 4.63 
0340 L 1.56 M 0653 iI 4.52 Tu 0338 L 0,92 
1421 H 3.32 1328 L 1.00 1523 H 3.72 
2017 L 1.40 1927 iI 3.64 2120 L 1.00 

13 
su 

0344 H 4.72 
1022 L 0.76 
1613 in 3.60 
2207 L o.a4 

14 
M 

0245 H 4.20 22 0119 L 1.32 30 
0918 L 1.32 Tu 0737 E 4.28 W 
1501 E 3.4a 1413 L 1.16 
2054 L 1.24 2018 li 3.56 

0319 E 4.44 23 0215 L 1.56 
0754 L 1.16 W 0823 H 3.96 
1539 t 3.64 1505 L 1.32 
2130 L 4.44 2120 H 3.56 

15 
Tu 

16 
W 

0353 H 4.68 24 0327 L 1.72 
1028 L 1.00 Th 0933 X 3,64 
1616 Ii 3.72 1603 L l.lca 
2205 L 1.08 2234 H 3.64 

Datum plane approximately z' belo 

, 



TIDX TABLX FOE JxE;cm= 1953 

DBy 

17 
Th 

TIME BEIGHT 

0055 E 3.9 
0708 L 1.3 
1332 H 4.8 
2011 L 1.1 

MY TIEiF BiJGET gEIGHT TIKE! MY 

25 
F 

0045 L 0.8 
0635 H 4.1 
1228 L 1.2 
1842 H 4.9 

0517 E 4.3 
1109 L 0.8 
1730 H 5.6 

1 
Tu 

0630 L 1.7 
1252 Ii 4.0 
1920 L 2.0 

9 
W 

0009 L 0.6 
0556 E 4.2 
1148 L 0.9 
la10 E 5.4 

0157 Ii 4.0 
0800 L 1.0 
1422 H 5.2 
2101 L 0.3 

26 
Sa 

0119 L-l.0 
0712 H 3.9 
1308 L 1.5 
1316 Ii 4.7 

2 
W 

0050 H 3.7 
0713 L 1.5 
1333 E 4.4 
2003 L 1.6 

10 
Th 

18 
F 

0248 H 4.2 
0845 L 0.8 
1506 E 5;s 
2145 L 0.5 

0154 L 1.3 
0754 H 3.8 
1351 L 1.8 
1950 H 4.1 

0138 K 3.9 
0749 L 1.3 
1410 t: 4.8 
2039 L 1.3 

11 
F 

0048 L 0.8 
0639 K 4.0 
3231 L 1.1 
1873 H 5.1 

19 
Sa 

27 
SU 

I 3 
Th 

0236 L 1.6 
0845 H 3.6 
14.51 L 2.2 
2036 ii 3.7 

0219 Ii 4.0 
0823 L 1.1 
1442 B 5.1 
2114 L 1.0 

0136 L 1.0 
07:+3 li 3.9 
1:-;.23 L 1,4 
1943 E 4.7 

20 
su 

H 4.3 
L 0.7 
H 5.3 
L 0.4 

28 
M 

4 
F 

12 
Sa 

H 4a3 
L 0,6 
E 528 
L 0,4 

0327 L 1.8 
0958 H 306 
1625 L Z-4 
2145 H 3.3 

5 
Sa 

0256 H 4.2 
085'5 L 0.9 
1516 H 5,4 
2146 L 0.8 

13 
su 

21 
M 

29 
Tu 

0443 L 1.9 
1125 H 3.7 
1829 L 2,4 
2326 H 3.2 

6 

r: : 
SU 

E 4.3 
L 0.a 
H 5.6 
L 0‘6 

14 
k 

0>3'? L 1.5 
oy!+s ii 3.8 
1637 L 1.3 
2226 xi 3.9 

22 
Ttl 

H 403 
L 0.6 
% 507 
L 0.5 

30 
w 

0330 
0922 
1546 
2220 

0!+06 H 4.3 
1000 L 0.7 
1619 E 527 
2254 L 0.5 

0454 L 1.6 
Xi.5 H 4.0 
1710 L 1.8 
2225 H 3.8 

c)524 H 4.3 
1117 L 0.7 
1735 H 5.5 

0605 L 1.9 
1245 H 4.0 
1943 L 2.0 

7 
k 

15 
.ih 
-.. 

23 
W 

31 
Th 

0439 H 4.3 
1034 L 0.7 
1653 B 5.7 
2331 L 0.5 

16 
W 

.?507 L 1.5 
1231 H 4.3 
1911 L 1.5 

24 
Th 

0012 L 0.6 
~600 H 4.2 
1153 L 0.9 
1808 H 5.2 

Datum plane approximately & t below mean low water springs. - I _ I 



DAY TI?Z HuICHT TINE HdGHT TINE I-UIGHT 

0257 H 3.9 
0843 L 1.2 

DAY TIM8 H.;IIGHT 

0031 L 0.4 
0629 H 4.7 
1227 L 0.7 
1842 H 5.4 

DAY 

1 
F 

25 
M 

0104 L 1.0 
0713 H 4.4 
134 L 1.5 
1912 H 4.3 

0109 H 3.3 
0710 L 1.8 

% "L :*i . 

17 
SU 

9 
Sa 

0336 H 4.2 
0924 L 0.9 
1545 H 5.6 
2219 L 0.5 

26 
Tu 

0131 L 1.3 
0747 H 4.2 
1351 L 1.9 
1940 H 3.9 

0208 H 3.6 10 
SU 

0108 L 0.6 
0711 H 4.6 
1311 L 1.0 
1923 H 4.9 

18 
M 

2 
Sa 

0202 L 11.6 
0831 H 3.9 
443 L 2-3 
2017 H 3.4 

0252 H 3.9 
0841 L 1.2 

ollr8 L 1.0 
0757 H 4.4 

19 
TU 

0410 H 4.5 
1002 L 0.7 
1620 H 5.8 
2250 L 0.4 

3 
I SU 

ll 
M 

0443 H 4.7 
1036 L 0.6 
1652 H 5.8 
2318 L 0.3 

28 
Th 

0244 L 1.9 
0945 H 3.7 
1644 L 2.6 
2138 H 3.0 

4 
M 

0330 H 4.1 
0919 L 0.9 
1540 H 5.6 
22l4 L O-5 

12 
TU :;;; y” E 

1512 i 1:8 
2110 H 3.8 

20 
I !‘l 

0513 H 4.8 
1109 L 0;6 
1722 H 5.7 
2346 L 0.4 

old6 L 2.2 
U-47 H 3.8 
1931 L 2.3 

5 
Tu 

04G6 H 4.4 
0956. L 0.7 

2246 H 3.4 

21 
Th 

29 
F 

13 
1. t, 

oUio H 4.6 
1032 L 0.5 
169 H 5.9 
2322 L 0.2 

4 
Th 

0506 L 1.9 
1200 H 4.2 
1904 L 1.9 

22 
F 

64; “L i.7” 

1751 H 5:4 

30 0043 H 3.0 
Sa 0633 L 2.2 

6 
5 

I :. I , 

0013 L 0.5 
0613 H 4.7 
1211 L 0.9 
1818 H 5.1 

31 
su 

0205 H 3.4 
0747 L 1.9 
413 H 4.6 
2059 L l.3 

095 H 4,7 
llo9 L 0.5 
1727 H 5.9 
2355 L 0.2 

15 
F 

0045 H 3.3 
0643 L 1.8 
1324 H 4.5 
2019 L 1.5 

23 
Sa 

7 
Th 

0551 H 4.7 
1146 L 0.5 
180k H 5.7 

16 
Sa 

0206 H 3.6 2& 
SU 

0039 L 0.7 

$32 i :*: 
1845 H 4:8 

8 
F 

Datum plane approximately 31 below man low water springs, 

,~~~~~~~,.~~~ 



DAY T1id.S EJGET 

___I__ _- _-_ 

8 

._ 
_I_. __.. ___ ____ 

. 

.~ ._____ 
7 

1 0247 H 3.8 
M 0833 L 1.6 

1454 h' 5.2 
2130 L 0.8 

2 0322 h 4.3 
Tu 0913 L 1.0 

1531 H 5.6 
2201 II 0.4 

s 0355 h' 4.7 
Y 0949 L 0.6 

1605 h 5.9 
2232 L 0~1 

4 0428 E 5.0 
Th 1026 L 0.3 

1639 ii 6.1 
2303 L 0.0 

5 0501 B 5.3 
F 1102 L 0.1 

1713 H 6.1 
2334 L 0.0 

6 0535 E 5.4 
Sa 1137 L 0.1 

1749 H 5.9 

7 0006 L 0.1 
su 0609 A 5.3 

1215 L 0.4 
1824 H 5.5 

8 0037 L 0.4 
k 0645 E 5.2 

1255 L 0.7 
ld59 iz 4.9 

TIDE TLBLEFCEi lUUZWIY1954 

ILY TIEiE SJGET 

9 0111 L 0.8 
Tu 0724 z 4.9 

1339 L 1.3 
1936 Zi 4.3 

10 0147 L 1.3 
u 0810 E 4.5 

1436 L 1.8 
2022 E 3.6 

11 0230 L 1.8 
Th 0919 E 4.1 

1624 L 2.3 
2149 ii 3.1 

I.2 0356 L 2.3 
F 1128 E 4.0 

1925 L 2.2 

13 0106 E 3.0 
Sa 0641 L 2‘3 

1324 t 4,3 
2031 L 4.7 

14 0223 E 3.5 
su 0758 L 1.9 

1422 B 4.a 
2107 L 1.2 

15 0300 iI 3.9 
M 0845 L 1.4 

1502 ii 5.2 
2136 L 0.9 

16 0329 ii 4.3 
!l?u 0921 L 1.0 

1535 2 5.5 
2202 L 0.6 

DAY TIME! 

17 0357 
W 0954 

1605 
2227 

18 0424 
Th 1024 

1633 
2251 

19 0450 
F 1052 

1659 
2315 

20 0516 
Sa. 1120 

1725 
2338 

21 0542 
su 1148 

1749 

22 0000 
M 0608 

1215 
1813 

23 0023 
Tu 0634 

1243 
1836 

24 0045 
Ii 0702 

1314 
1901 

KEIGET 

E 4.7 
L 0.7 
E 5.7 
L 0.4 

E 5.0 
L 0.5 

: 50'9 . 

E 5.2 
L 0.5 
2 5.7 
L 0.3 

L 5.3 
L 0.5 
z 5.5 
L 0.4 

E' 5.3 
L 0.7 
z 5.3 

L 0.6 
H 5.2 
L 0.9 
a 4.9 

L 0.8 
;: 4.9 
L 1.3 
H 4.5 

L 1.1 
a 4.7 
L 1.7 
a 4.0 

25 0109 L 1.5 
Th 0734 5 4.4 

1354 L 2.1 
1928 f 3.6 

26 0138 L. 1.9 
F oa24 t- 4.0 

1512 L 2.5 
2015 H 3.1 

27 0226 L 2.3 
sa lola E; 3.a 

1906 L 2.5 

Jktum plane appraximetely Q' bea_megn low water SD 

28 0021 1: 2.9 
su 0555 L 2.6 

1249 f; 4.0 
2004 L 1.9 
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TIDE T+S FOE WiRCZ 1954 

.r’.:‘o 8 
. 

,‘ i* 

TIME Z3IGET E3IGET 

H 4.6 
L 1.2 
ii 5.2 
L 0.8 

DAY TIM3 TIME !3IGET 

0009 L 0.5 
0620 h 5.6 
I.238 L 0.7 
1037 H 4.0 

XY TIME HF;IGET 

0010 L 1.2 
0630 E 5.1 
1254 L a.6 
1836 t' 4.1 

1 
M 

0154 H 3.4 
0736 L 2.1 
1353 fi 4.6 
2036 L 1.4 

17 0309 
W 0907 

1514 
2133 

*.i 
26 
F 

0034 L 1.6 
0702 H 4.7 
1334 L 2.0 
1909 E 3.6 

0234 E 4.0 
0819 L li5 
1434 H 5.2 
a05 L 0.9 

10 
W 

0039 II 0.9 
0657 E 5.2 
1320 II 1.3 
1911 E 4&i? 

18 0333 
Th 0937 

1540 
2155 

a ji0 
L 019 
E 5;4 
L 0.6 

2 
Tu 

0302 E 4.6 
0859 L 1.0 
1510 H 5.6 
2135 IJ 0.4 

L 1.4 
E 4.7 
L, 1.9 
H 3.5 

19 0357 
F 1004 

1606 
2219 

h 5.3 
L 0.6 
E 5.5 
L 0.5 

27 
Sa 

0104 L 2.0 
074s E 4.3 
1447 L 2r4 
2010 E 3.1 

3 
Y 

11 
Th 

0110 

%; 
1950 

20 0422 I; 5.6 
SE 1031 L 0.5 

1631 3 5.5 
2240 L 0.4 

28 
su 

0155 L 2.4 
0921 E 3.9 
1751 L 2.4 
2342 E_ 3.1 

4 
Th 

0334 
0936 
1545 
2206 

E 5.1 
L 0.5 
= 6.0 
ii 0.1 

12 
F 

0143 L 2.0 
0839 fi 4.2 
1611 L 2.5 
2120 E; 3.0 

0510 L 2.7 
1156 9 4.1 
1913 L 2.0 

5 
F 

0406. E 5.5 
1011 L 0.1 
1620 E 6.1 
2237 L 0.0 

13 
S% 

0255 L 2.6 
1101 K 3.9 
1929 L 2.3 

21 0448 E 5.7 
.-&l 1057 L 0.5 

1656 E 5.4 
2303 L 0.5 

29 
M 

22 0513 s 5.7 
M U25 L 0.7 

1721 E 5.2 
2325 L 0.7 

0116 E 3.6 
0702 L 2.2 
1314 E 4.5 
1955 L 1.4 

6 
! : SlA 
'* 

0439 Ii 5.a 
1047 L -0.1 
1655 H 6.1 
2308 L 0.0 

0133 L 3.9 
0648 F 2.6 
1314 L 4.2 
2017 E 1.8 

30 
Tu 

14 
su 

0219 ii 3.6 
0756 ii 2.1 
1410 E 4.6 
2046 L 1.4 

0158 Ii 4.2 
0755 L 1.6 
1403 z 5.1 
2029 L 0.9 

7 
SU 

0512 ;i 5.9 
1123 L 0.0 
1729 E 5.8 
2338 L 0.2 

15 
M + 

L. 

23 0537 E 5.6 
Tu 1152 L 0.9 

1745 z 4.9 
2348 L 0.9 

31 
w 

a 
N 

16 
Tu 

0245 i; 4.1 
0836 L 1.6 
1440 E 5.Q 
2110 L 1.1 

24 0603 L' 5.3 
Y I.221 L 1.2 

1811 E 4.5 



_ --- --. .-__ . . _ 

l . . ; 
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l , ‘i 
.a. t , 

< 

TIDlii TidLE I?(38 SRIL 1954 

IlAY TIME E3IGZt’ TIhB i3IGZT TIME EiiIGhiT 

004a L 1.6 
0721 E 4.6 
1408 L 2.0 
1946 Ii 3.4 

17 
Se 

iiIiIGET IliLY 

9 
F 

25 0059 L 2.0 
SU 0738 zi 4.6 

1442 L 2.1 
2031 a 3.4 

1 0233 E 4.9 
Th 0837 L 0.9 

1444 E 5.5 
2102 L 0.5 

0326 S 5.5 
0941 L 0.9 
1536 S 5.1 
2141 L 0.7 

26 0210 L 2.4 
M 0902 Ii 4.2 

1634 L 2.2 
2244 a 3.4 

0127 L 2.2 
0820 h 4.3 
1558 L 2.4 

2137 Ii 3.1 

18 
su 

0353 E 5.7 
1009 L 0.7 
1603 a 5.1 
2206 L 0.7 

2 0307 
F 0715 

1521 
2135 

:t 5.5 
L 0.4 
Ii 5.8 
L 0.2 

10 
Sa 

0418 E 5.8 
1037 L 0.7 
1631 ? 5.1 
2230 L 0.7 

27 0430 L 2.5 
Tu 1057 E 4.2 

1807 L 1.9 

3 0339 ii 5.9 
1 Sa 0953 L 0.1 

155a 3 5.9 
2207 L 0.1 

11 
su 

0257 L 2.7 
1025 z 3.9 
la31 L 2.3 

19 
M 

4 0415 
s;U 1030 

1634 
2237 

ii 6.2 
L 0.0 
3 5.8 
L 0.1 

0052 E 3.3 
0616 L 2.7 
u31 E 4.0 
1731 L 1.9 

20 
Tu 

0446 E 5.8 
1106 L 0.8 
1658 B 4.7 
2256 L 0.8 

28 0020 i! 3.9 
W 0619 L 2.2 

1225 z 4.5 
1902 L 1.5 

12 
M 

t 6.3 
L 0.1 
is 5.5 
L 0.3 

0146 2 3.8 
07.12 L 2.2 
1332 I; 4.3 
2004 L 1.6 

29 0113 Ii 4.5 
Th 0723 L 1.6 

1325 2 4.8 
1946 L 1.1 

5 0449 
bi 1108 

1709 
2311 

13 
Tu 

21 
H 

0512 s 5.7 
1135 L 0.9 
1726 E 4.6 
2321 L 1.0 

6 0525 
Tu 1147 

:f' 
I. !, 

1745 
2344 

ii 6.2 
L 0.4 
ii 5.1 
i; 0.7 

14 
W 

0212 x 4.3 
0812 L 1.8 
1411 E 4.6 
2029 L 1.3 

22 
Th 

0541 E 5.5 
1208 L 1.2 
1755 E 4.3 
2348 L 1.3 

30 0157 % 5.1 
F 0811 L 1.1 

1413 B 5.1 
2025 L 0.7 

7 0601 ii 5.9 
W 1228 L 0.8 

la20 B 4.6 

0236 E 4.7 
0843 L 1.4 
1443 Ii 4.9 
2054 L 1.0 

23 0611 z 5.3 
1245 L 1.5 
la29 E 4.0 

15 
Th 

0018 L 1.6 
0650 Y 4.9 
1332 L 1.8 
1913 E 3.6 

8 0016 L 1.1 
Th 0638 ii 5.4 

1311 L 1.4 
1859 X 4.0 

16 
F 

0301 E 5.1 
0712 L 1.: 
1507 i! 5.0 
2117 L 0.8 

24 
SS 



a 0213 IJ 2.1 ' 
nl 0841 :-.- 4.5 

1533 L 1.8 
2153 X.3.8 

26 0350 L 2.2 
W 1005 E 4.3 

1657 L 1.8 
2316 E 4.1 

27 0523 L 2.1 
Th 1132 x 4.3 

la05 L 1.6 

28 0026 E 4.5 
F 0647 L 1.7 

1244 E 4.4 
l?Ol L 1.3 

29 0121 E 5.0 
Sa 0747 L 1.3 

1242 I; 4.6 
1949 L 1.1 

30 0211 E 5.5 
SU 0339 L 0.9 

1433 I! 4.7 
2034 L 0.a 

31 0256 E 5.9 
Ez 0925 L 0.6 

1519 E 4.8 
2116 L 0.7 

DAY 

17 
M 

gig 

9 
su 

0326 if 5.6 
0952 L 1.0 
1533 x 4.7 
2135 L O*9 

TIivS EiiJGET LY 

1 
Sa 

0130 I; 2.2 
0808 ;-: 4.4 
1519 IJ 2.1 
2119 B 3.4 

0236 t 5.6 
0654 1; 0.6 
1455 t; 5.3 
2101 L 0.5 

18 
Tu 

0355 i.I 5.7 
1022 L 0.9 
1610 2 4.6 
2205 L 0.9 

0314 E 6.0 
09.36 L 0.3 
1535 E 5.4 
2138 L 0.4 

10 
M 

0250 L 2.6 
0929 E 4.1 
1658 L 2.2 
2320 E 3.5 

2 
su 

0424 E 5.8 
1054 L 0.9 
1643 X 4.6 
2234 L 1.0 

0352 li 6.3 
101a L 0.2 
1614 E 5.3 
2214 L 0.4 

11 
Tu 

0506 L 2.7 
1111 x 3.9 
1613 L 2.0 

19 
W 

3 
k 

0037 E 3.0 
0639 L 2.4 
I.229 E 4.0 
1701 I 1.8 

20 
Th 

0456 B 5.7 
1127 L 0.7 
1716 E 4.4 
2305 L 1.1 

4 
Tu 

0431 E 6.3 
105s L 0.3 
1654 Y 5.1 
2250 L 0.6 

12 
w 

0529 I: 5.6 
1204 L 1.1 
1753 E 4.2 
2340 L 1.3 

0509 6 6.2 
1139 L 0.5 
1733 E 4*? 
2325 L 0.9 

0121 Ii 4.2 
0733 L 2.1 
1321 E 4.2 
1936 L 1.6 

21 
F 

5 
W 

13 
Th 

0156 s 4.6 
0813 L 1.7 
1401 ii 4.3 
2008 L 1.4 

22 
Sa 

0605 H 5.4 
1243 L 1.3 
1832 z 4.0 

6 
Th 

0549 s 589 
1222 L 0.9 
3.814 z 4.3 

14 
F 

0017 L 1.6 
0647 L 5.2 
1331 L 1.5 
1922 s 3.7 

15 
Sa 

0227 i; 5.0 
0847 L 1.4 
lk35 E 4.5 
2038 L 1.2 

23 
su 

7 
F 

0002 L 1.3 
0629 E 5.4 
1309 L 1.4 
1a5a E ~3.9 

16 
s-1 

0257 ii 5.3 
0919 L 1.2 
1507 ii 4.6 
2107 L 1.0 

0105 L 1.3 
0736 ii 4.a 
1426 L 1.7 
2027 :-: 3 .8 

24 
M 

a 
Sa 

0041 L 1.7 
0713 H 4.9 
1404 L 1.8 
1953 2 3.6 



TIDE TABIJZFOBJUHE1954 

17 
Th 

Il;iy DAY TIME HEXGET TIME: EEIGEl' 

0413 H 5.7 
1047 II 0.8 
1637 H 4.4 
2224 L 1.0 

IBIGHT DAY TIN3 TIMZ BZIGHT 

0337 E 6.1 
1010 L 0.5 
1602 H 4.8 
2156 L 0.7 

25 0442 L 2.0 
F 1040 H 4.0 

1706 L 1.7 
2341 H 4.,5 

9 A343 
W 0941 

1635 
2308 

L .2.5 
H 3.9 
L 2.0 
H 3.8 

1 
Tu 

26 0618 L 1.9 
Sa 1206 H 3.9 

la.9 II 1.6 

18 
F 

0447 H 5.8 
1121 L 0.8 
1712 H 4.4 
2300 L 1.0 

2 
w 

0418 H 6.2 
1053 L 0.5 
1644 E 4.7 
2236 L 0.8 

10 0522 L 2.5 
'Th 1101 H 3.7 

1741 L 2.0 

:- 
I I 
. , 3 

Th 
0522 H 5.8 
1156 L 0.8 
1750 H 4.4 
2340 L 1,l 

27 0054 H 4.8 
su 0734 L 1.6 

1322 H 4.0 
1923 L 1.4 

0459 H 6.1 
1135 L 0.6 
1726 H 4.5 
2316 L 1.0 

11 0017 
F 0644 

1216 
1836 

H 4.1 
L 2.3 
H 3.7 
L 1.9 

19 
SS 

H 4.4 
L 2.0 
H 3.8 
L IL.7 

20 
SU 

0559 H 5.6 
1233 L 0.9 
1828 H 4.4 

28 0153 H 5.2 
M 0834 L 1.2 

1423 H 4.2 
2017 L 1.2 

4 
F 

0540 H 3.8 
1216 L 0.9 
1809 H 4.3 
2356 L 1.2 

I.2 0110 
St% 0741 

131s 
1922 

29 0244 H 5.6 
Tu 0923 L 0.9 

1513 H 4.4 
2105 L 1.0 

5 
Sa 

O620 'H 5.5 
1259 L 1.1 
1852 E 4.1 

13 0153 
su OS25 

1406 
2002 

H 4.7 
L 1.7 
H 3.9 
L 1.5 

21 
M 

0018 L 1.2 
0638 H 5.4 
1313 L 1.0 
1912 H 4.3 

0104 L 1.4 
0722 H 5.1 
1358 L 1.2 
2003 H 4.2 

003b L 1.6 
0702 B 5.1 
1342 L 1.4 
1939 If 3.9 

14 0230 
M 0903 

1446 
2039 

H 5.0 
L 1.4 
H 4.1 
L 1.3 

22 
Tu 

30 0329 Ii 5.9 
W 1007 L 0.7 

1558 H 4.5 
2152 L 0.8 

15. 0304 
Tu f; 0939. 

1524 
2115 

0200 L 1.7 
0814 H 4.7 
1450 II 1.4 
2105 H 4.2 

7 
M 

0124 L 1.9 
0745 H 4.6 
1431 L 1.7 
2036 H 3.8 

h- 5.3 
L 1.2 
H 4.3 
L 1.2 

23 
W 

If 5.6 
L 1.0 
H 4.4 
L 1.1 

24 
Th 

8 
Tu 

0223 L 2.3 
0836 E 4.2 
1529 L 1.7 
2147 H 3.7 

16 033a 
W 1013 

1601 
2150 

0312 L 1.9 
0918 H 4.3 
1553 L 1.6 
2219 H 4.3 

Ilatum plene approximately 5' below mean low water springs. -3-2 
I 
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