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COLLISION UNDER THE 
GOLDEN GATE 

THE U.S. COAST GUARD op
erates the harbor advisory radar 
(HAR) system for the San Francisco 
Bay area as an experiment to investi
gate the desirability of harbor ad
viso1y systems in this and other busy 
U.S. ports. The system maintains sur
veillance over San Francisco Bay and 
the Bay channel approaches. Vessel 
movement information within the 
HAR area of responsibility is pro
vided to affected vessels over the nav
igation radio channel (UHF chan
nel 18A) from Coast Guard Harbor 
Advisory Radar Operations Center. 
When vessels report their departures 
or report to HAR at a designated re
porting point, HAR responds, giving 
the positions of vessels and the direc
tions of their movement in the report
ing vessel's channel segment. Addi
tional infonnation is provided only 
upon request from a vessel or, if in 
the interest of safety~ it is felt to be 
particularly meaningful for the ves
sel. Participation in the system is 
strictly voluntary, and a.~ a result, no 
vessel is required to report its posi tion 
or to monitor channel 18A. In the 
early morning of January 18, 1971, 
the HAR radar observer helplessly 
watched as two ·Standard Oil Co., 
of California tank vessels collided 
near the Golden Gate Bridge. 

A thick fog fell on the San Fran
cisco Bay area on the night of Janu
ary 17 and the morning of J anu
ary 18. The SS Oregon Standard 
continued on-loading and other 
preparations for her voyage from 
Richmond, Calif., bound for Bam
berton, British Columbia. And the 
SS Arizona Standard, bound for 
Richmond frorn Estero Bay, Calif., 
made her way up the coast until 2221 
when she encountered reduced visi
bility. Her master immediately or-
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The SS Arizona Standard pictured here sustained severe damage to its lower 
bow areas forward of the collision bulkhead. 

dered her engines to be placed on 
maneuvering speed status and began 
sounding fog signals. The .masters of 
the two nearly identical 504-foot, 
6,000 horsepower, steam and turbo
electric powered tankships elected to 
proceed through the fog on nearly 
opposite courses in the pilot waters of 
the San Francisco Bay entrance. 

The Oregon Standard completed 
her loading operations of some 100,-
000 barrels of heavy bunker fuel be
fore midnight on the 17th. The chief 
mate and the second mate tested all 
navigation gear and found it satis
factory. The two radars, one a Decca 
type RM with eight range scales from 
one half mile to 48 miles, the other a 
Raytheon Mariner's Pathfinder with 
four range scales from one half mile 
to 50 miles, were tuned and made 
ready for use. 

At about 20 minutes after mid
night, the Oregon Standard left the 
dock assisted by two tugs; her master, 
at the conn, was aware that the Ari
zona Standard was due at Point Ori
ent at 0200 or 0230. She was under
way, sounding fog signals at 1-minute 
intervals. 

At 0049 the master of the Oregon 
Standard contacted HAR on 18A 
and advised that the tanker had de
parted Richmond Long Wharf bound 
for sea. He later switched to chan
nel 10 because, as he testified, he had 
no traffic or pips on his radarscope. 
It is Standard Oil Co. policy that all 
of its vessels are to participate fully 
in HAR. 

The foi:r had reduced visibility to 
about 200 to 300 yards, so that 
Southhampton Shoal Lighted Bell 
Buoy lSS, which was abeam of the 
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The bow of the SS Arizona Standard penetrated the port bow of the SS 
Oregon Standard. The vessels remained locked together as pictured above 
until 7 hours after the collision. 

Oregon Standard at 0053, was the 
only aid to navigation sighted visu
ally on the passage outbound. Navi
gation from that point was by radar 
ranges and bearings and by dead 
reckoning. The Oregon Standard 
averaged 10.5 knots from the time 
she entered Southhampton Shoal 
Channel until Point Blunt on Angel 
Island was abeam to starboard. At 
that point her speed over ground was 
reduced by the flooding tide; and she 
rounded Angel Island on a south
westerly course making an average of 
9.5 knots until abeam of Point 
Cavallo. There she reduced speed, 
averaging 7 knots until she passed 
under the Golden Gate Bridge. 

When the Oregon Standard's mas
ter determined by the sound of its fog 
horn and by dead reckoning that 
Lime Point (at the northern end 
of the bridge) was abeam, he ordered 
right rudder to ~teer into the channel 
under the center span of the bridge. 
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While making this turn, the master 
switched from the 112-mile scale to 
the 5-mile scale and observed the blip 
that was the Arizona Standard on the 
Raytheon radarscope at about 1600 
yards bearing 25° off the port bow. 
He tried to contact the Arizona 
Standard on the radio, but he errone
ously set the switch on channel 6 
rather than on the calling and distress 
channcl-16. Unable to make contact 
on this frequency, he abandoned the 
effort and returned to navigating in 
an attempt to avoid a collision. At 
range 250 yards, the two white and 
the green navigation lights of the 
Arizona Standard were visually 
sighted on the same relative bearing. 
The master ordered full astern and 
sounded the general ala1n1. 

The A,rizona Standard, coming up 
the coast, encountered the reduced 
visibility which blanketed the Bay 
area, sailing with the tide flooding 
northeast at 1.5 to 2.0 knots. Bridge 

personnel aboard the Arizona Stand
ard heard the Oregon Standard's 
0049 report to HAR. Nine minutes 
later, the master of the Arizona Stand
ard advised HAR that his vessel was 
entering the main ship channel bound 
for Point Orient. The master was at 
the conn, and the chief mate was 
manning the radar. Visibility was 
such that, although the white lights of 
the buoys on the port side of the 
channel were visible, the red lights to 
starboard could not be seen. The mas
ter sent the lookout from the wing 
of the bridge to the bow. 

At 0120, HAR advised the Arizona 
Standard that the Oregon Standard 
was passing north of Alcatraz Island 
bound for sea. Seven minutes later the 
chief mate, with the radar on a range 
of 6 miles, observed the Oregon 
Standard south of Point Blunt. The 
mate plotted three positions of the 
contact on the face of the radarscope, 
noting no times, and making no fur
ther plots. He estimated the closest 
point of approach as 1 mile, and con
tinued to observe the contact for 
about 6 minutes before it disappeared 
from the scope, reason unknown. 

At 0130 HAR advised the Arizona 
Standard that the Oregon Standard 
was 1 mile east of the Golden Gate 
Bridge. The Arizona Standard made 
several unsuccessful attempts to con
tact the Oregon Standard on chan
nels 18A, 16, and 10 (the company's 
working frequency) . 

The Arizona Standard approached 
the bridge on course 056° true, fol
lowing the natural range observed on 
radar, formed by Harding Rock Buoy 
and the offshore rocks just south of 
Point Blunt. She was making 11.4 
knots at this time. . 

At about 1036 the Arizona Stand
ard's master heard the mid-channel 
signal from the center span of the 
bridge, and ordered the helmsman to 
come right slightly, to 058° true. Two 
minutes later HAR advised the 
Arizona Standard that HAR had 
been unable to contact the Oregon 
Standard on channel 18A. The 
Arizona Standard advised that she 
was about to pass under the Golden 
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r.ate Bridge. ,\nother attempt to 
raise the Oregon Standard on the 
radio failed. At 0139 the master ob
:.en·ed the red navigation light of the 
)rcgon Standard off his starboard 
~w. He ordered hard left rudder 
.:.:Jd the engine stopped. 

At approximately 0140 the two 
::.mk ships collided with a soft grind
mg crunch. Crewmembers of neither 
e:.sel lost their footing, and no one 
'3S hurt. The Arizona Standard's 
~w truck and penetrated the Ore-
~·m Standard's port side, rupturing 
:hree of the Oregon Standard' s cargo 
unks. The bunker oil from the tanks 
~urcd into the Bay. The Arizozia 
-tandard sustained severe damage to 
.. er lower bow areas forward of the 
~llision bulkhead. The overhang of 
her bow slid aft on the Oregon Stand
crd's deck, shearing ullage trunks 
and c"1:emal fittings as it moved aft. 

After examining the damage, the 
masters attempted without success to 
hack the vessels free of each other. 

T he two remained locked together 
z.nd d1ifted under the bridge into the 
mner Bay. The starboard anchor of 
the Oregon Standard was let go with 
nine shots of chain out, but the ves
sels continued to drift toward Angel 
Island. Several tugs arrived after 
HA.R and the company office were 
notified of the collision, and they held 
die tankers clear of shallow water. 
Shortly thereafter barges and oil re
;noval equipment arrived, and an oil 
retention boom was rigged around 
die ships. The wheel wash from the 
maneuvering tugs caused oil to be 
.,.-ashed from the boom enclosure. 

kimmers and vacuum barges began 
.:o remove oil from the surface of the 
•,-ater immediately after their arrival 
on scene. 

About 7 hours after the collision 
the vessels were separated and pro
ceeded to the Standard Oil dock. 

An estimated 20,000 barrels of oil 
spilled from the Oregon Standard. 
Xone was lost from the other vessel. 
The tide carried the oil into portions 
of the Bay. Later tidal action dis
persed the oil and caused contamina-
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Extensive cleanup efforts both ashore and in the water were required to 
minimize the harm from pollution. Scenes such as the above were familiar 
in many portions of the Bay and along adjacent coastal areas. The total 
damage to the environment as a result of the collision may uever be determined. 

tion of adjacent coastal areas. Ex
tensive cleanup operations took place, 
but pollutioll damage was severe. 
Hundreds of waterfowl died, as ef
forts to save them were able to suc
ceed for only about 3.5 percent of the 
birds coated with oil. Damage to ma
rine life has not been determined. 

The collision can surely be called 
a catastrophe in terms of ecological 
harm, property damage, economic 
loss, harm to the small boater and to 
the public's stake in the environment. 
Its tragedy is felt even more deeply 
since, according to the National 
Transportation Safety Board, the ac
cident could have been averted had 
any one of four systems designed to 
prevent such collisions functioned 
properly. 

The U.S. Coast Guard Marine 
Board of Investigation concluded: 

The casualty was caused by 
fau lty navigation of the SS 

A rizona Standard and the SS 
OrBgon Stamford. Both vessels 
proceeded at an immoderate 
speed in dense fog and failed to 
keep to the starboard side of the 
channel prior to the collision. 
There were other factors that 
may have cont1·ibuted to the 
casualty. 

a. Failure to establish ra
diotelephone co=uni
cation .... 

b. Navigating narrow chan
nel in dense fog .... 

e. Failure of the Orego11 
Standard to make timely 
radar contact .. .. 

d. Loss of radar contact 
by the Arizona Stand
ard . .. . 

In making its determination of the 
probable cause of this collision, the 
National Transportation Safety 
Board concluded that "the cause of 
this collision was lhe failure or in
adequacy of four different systems or 
subsystem~, any one of which could 
have prevented the collision had it 
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When the vessels were separated, the damage to the Oregon Standard looked 
like this. Ullage trunks and external fittings on the deck area were sheared 
when the overhang of the Arizona Standard's bow slid aft on the Oregon 
Standard. H eavy bunker oil from the three ruptured cargo tanks spilled into 
the San Francisco Bay, causing extensive pollution damage. 

functioned adequately." The four 
systems arc the regulatory system of 
the Inland Rules of the Road, the 
radar systems of the vessels, the 
whistle signal system, and the experi
mental harbor advisory radar system. 

Two major violations of the rules 
of the road by each vessel contributed 
to the collision. Obviously, neither 
master was anxious, under the pre
vailing conditions, to pilot his ship 
close to the bridge abutments. Per
haps they tended to overcompensate 
toward the center of the channel 
under the bridge. Illustrations 2, 3, 
and 4 are photographs of the HAR 
radarscope taken at 3-minute inter
vals near the time of the casualty. 
Their evidence shows that the colli
sion occurred in approximately mid
channel, 300 to 450 yards to the sea
ward side of the Golden Gate Bridge 
(illustration 4) . Each vessel failed to 
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stay to its starboard side of the chan
nel, in violation of the rules of the 
road. This violation was a major 
cause of the collision. The absence of 
a direct or readiJy available indica
tion of the center of the channel in 
the vicinity of the bridge, and the 
failure of the masters to accurately 
plot their positions contributed to 
this violation. 

Another contributing factor was 
the reliance of the ma5ter of the 
Oregon Standard solely on his sense 
of hearing and on dead reckoning to 
determine when Lime Point was 
abeam and so to time hi" turn to star
board to pass under the bridge. Il
lustration 2 shows that Lime Point 
was actually somewhat abaft the 
Oregon Standard's beam before the 
master ordered the turn. Hence he 
came south of his intended track, 
steering close to the center of the 

channel. The sel of the current and 
the advance and transfer during the 
tum were other Iaclors which may 
have caused this deviation from the 
intended track. Had he relied on a 
radar bearing off Lime Point, the 
master's determination of the ti.me to 
turn might have been more accurate. 

Failure of both vessels to maintain 
a ·moderate speed in the reduced 
visibility was another contributory 
violation of the rules of the road. 
Moderate speed is defined as a speed 
at which a ,·cssel is capable of stop
ping within one-half the distance of 
its visibility. The speeds of the ves
sels were documented. The Arizona 
Standard, from 0130 to the time of 
the collision averaged 1 L.4 knots. 
Such speed, according to the NT SB 
was not necessary to maintain steer
ageway, and was immoderate in light 
of a visibility of less than 500 yards. 
The Oregon Standard made the !
mile from Point Cavallo to the point 
of collision in 10 minutes-an aver
age speed of 6 knots. 

Adherence to the rules of the road 
regarding speed in fog and keeping 
to starboard in a channel would have 
averted the collision. 

T he Oregon Standard's master 
used the Raytheon radar to pilot ·his 
vessel through the Bay. He kept it on 
the 5-mile range scale from depar
ture until the vessel drew near 
Harding Rock Buoy. The Arizona 
Standard, being more than 5 miles 
from his ship, would not have ap
peared on the sc:ope. The master then 
switched the radar to the 1 Y2-mile 
scale and kept it on that scale until 
the vessel was about to pass under 
the bridge. On this scale the Arizona 
Standard would not have appeared 
on the scope until the Oregon Stand
ard was off Lime Point. At that time 
the master was trying to determine 
when Lime Point was abeam, to line 
up the bridge piers on his scope, and 
to make his c:ourse change to pass 
under the bridge. He may simply 
have failed to notice the blip of- the 
Arizona Standard at the edge of h is 
scope even if it appeared there. 
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The Decca radarscope was being 
observed by the second mate. He kept 
the scope on the 3-milc or the 1}1i
milc scales until the tankship was off 
Harding Rock. Then he switched it 
to the 6-mile scale for 2 or 3 min
utes. At this time, the Arizona Stand
ard should have been close enough to 
be observed on this scale. Yet the 
mate did not observe her, perhaps 
because he was absorbed in logging 
bearings and distances off naviga
tional points, supervising the helms
man, tending the engine order tele
graph, listening for fog signals, 
acting as a lookout, and performing 
other duties of a deck watch officer. 
He then switched to the 3-mile scale. 
When the vessel was off Point Ca
vallo, he switched to the l }1i-mile 
scale until just prior to passing under 
the bridge. The contact was finally 
observed by the master when it was 
just 0.8 mile distant. Most probably 
the failure of the Oregon Standard 
to observe the Arizona Standard was 
the result of neither radar being 
checked on a range-scale greater than 
6-miles, and the preoccupation of the 
master and of the second mate with 
their other duties. 

Aboard the Arizona Standard the 
chief mate was concentrating on the 
natural range of Harding Rock Buoy 
and the rocks off Point Blunt. He did 
observe the Oregon Standard on the 
scope at a range of about 6 miles, but 
he noted no times, and he made no 
detennination of the contact's course 
and speed. The radar image was lost 
when the Oregon Standard was ap
prox"imately 1 mile northeast of the 
center of the bridge. The only theory 
advanced for this disappearance of 
the blip is that it may have blended 
into the image of the Golden Gate 
Bridge. Yet neither the lcstimony nor 
the exhibits presented to the Marine 
Board of Investigation supports this 
assumption with the contact al such 
a great distance from the bridge. The 
loss of the image at this point remains 
une"'-plained. 

Proper use of radar includes 
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switching to larger range scales 
periodically to make timely observa
tion of a contact, tracking the con
tact to determine its course, speed, 
and closest point of approach, and 
continuing to observe the contact for 
any changes of course or hazards 
which may arise. Such use can be a 
valuable aid to a pilot in avoiding 
collision. In conditions such as those 
present during this collision, every 
available aid to navigation should 
have been used to its best advantage. 
If radar had been used to its best ad
vantage in this case, the collision 
might have been avoided. 

Despite the fact that both vessels 
were sounding the proper fog signals, 
personnel on neither vessel heard the 
other's signals. !lad they h eard them 
it is possible that the vessels would 
have complied with the section of the 
Inland Rules of the Road which re
quires a vessel hearing, apparently 
forward of her beam, the fog signal 
of a vessel whose position is not ascer
tained to stop her engines and to 
navigate with caution until danger of 
collision no longer exists. The value 
of this regulation obviously depends 
on fog signals being heard. In this 
case a powerful diaphone and two 
fog signals on the Golden Gate Bridge, 
which the personnel aboard each ves
sel were intently listening to, may 
have contributed to the failure of the 
vessel's fog signals to be heard. The 
whistle signal system failed as a result; 
had it worked, the accident might not 
have happened. 

The Harbor Advisory Radar sys
tem, a research and development 
project for the Coast Guard, has 
worked well, and a great deal of usefu I 
information has been obtained from 
this cx-periment. Operational units for 
San Francisco and for other busy ports 
arc being considered by the Coast 
Guard. In this casualty, however, the 
HAR pcrso1mel sat helplessly watch
ing as these two tankers collided. 
There are two reasons for the "fail
ure" of the HAR system in this case: 
lack of communication and lack of 
authority. 

As the HAR system currently op
erates there is no requirement that 
vessels either guard the designated 
frequency or report to the system. As 
soon as the Oregon Standard 
switched from channel 18A to chan
nel 10, a breakdown in the system 
occurred. Communication was lost. 

The HAR operator is currently al
lowed to provide only a word picture 
of the positions and general direction 
of movement of vessels which he ob
serves on his radar. He may not pro
vide interpretive information nor may 
he direct or regulate traffic move
ments in any manner. The Coast 
Guard lacks statutory authority to op
erate such traffic regulation systems. 

Had the communication or the au
thority been present, it is likely that 
HAR would have prevented the 
collision. 

Two underlying defects aggravated 
the failures of the four major colli
sion prevention systems outlined 
above. First, there is the initial deci
sion made under adverse conditions 
of visibility and tide whether to initi
ate or to continue the voyage or to 
delay departure or to heave to and 
await more favorable conditions. This 
has traditionally been the master's 
decision, with the safety of his vessel 
being the paramount factor for his 
consideration. But his decision is also 
affected by economic factors. The 
NTSB concluded : "The master alone 
should no longer be required or al
lowed to bear the burden of such 
decisions. He should receive assistance 
and, when necessary, authoritative 
direction in making the decision. 
Traffic regulation systems with man
datory participation, shipboard colli
sion avoidance systems, and manda
tory bridge-to-bridge radiotelephone 
communications are some methods 
which arc available to provide the 
desired assistance." 

The second underlying factor is 
pilothouse organization and work
load. Several examples of deficiencies 
in this area appear. The master of the 
Oregon Standard was attempting to 
determine the timing of his tum by 

205 



ILLUSTRATION 2 

The 0136:08 photograph of the I/AR radarscofie shows the blijJ of the 
SS Oregon Standard (in dicated by arrow). This illustration indicates that 
Lime Point, at the north end of the bridge, was abaft the beam of the uessel 
before the uessel changed course to starboard to pass under the span. 

the sound of the fog horn at Lime 
Point. Obviously he could nol be on 
the wing of the bridge listening to the 
fog horn and in the wheelhouse ob
serving the range and bearing of 
Lime Point on the radar at the same 
time. Yet he failed to assign either 
task to a mate. 

With the Decca radarscope on the 
6-mile range scale, there should have 
been ample opportunity for the 
Oregon Standard's second mate to 
observe that the Arizona Standard 
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was ahead in the channel. However, 
the second mate was busy with con
flicting tasks, some of which could 
not be accomplished while within 
view of the radarscope. When the 
Oregon Standard finally dclected the 
conlact at 0.8 mile, lhc master at
LempLed to raise the Arizona Stand
ard on the radiotelep-hone, but he 
mistakenly set the radio on channel 6. 
Rather than take time to switch chan
nels and try again, he returned to 
more direct efforts to avoid the col-

lision. His bridge layout prevented 
him from talking on the radio and 
making a visual search at the same 
time, and he did not assign either task 
Lo someone else. Aboard the Arizona 
Standard, three officers at work on the 
bridge, knowing of the presence of 
the Oregon Standard in the vicinity. 
could not or did not plol either ves
sel's track. These examples led the 
1 TSB to recommend that: "VesSt"I 
operators, the American Institute of 
Merchant Shipping, and the Societ~ 
of aval Architects and Marine En
gineers give due consideration to the 
development of coordinated bridge 
workspace arrangements and task 
assignments in the formulation of ve"
sel specifications and designs as high-
1 ightc<l in the recent General D}
namics study ('Human Factors in 
Ship Control' 1969) ." The four '\·ol
wne study was made for the :\fari
time Administration, and is available 
for a fee from the National T echni
cal Information Service, Springfield. 
Va. 22151. 

The National Transportation 
Safety Board summarized its analysi( 
of this collision and concluded as 
follows : 

Ecological losses which affect 
the general population, in addi
tion to the economic losses in
curred by the ves.~el s' operators, 
resulted from this casualty. The 
results might have been even 
more catastrophic if two super
tankers of more than I 00,000 
GT had been involved, or if the 
cargo of the Oregon Standard 
had been gasoline in lieu of 
bunker fuel. 

The current theory of control 
of vessel movemenL~ in harbors 
relics strongly upon the pre
sumption that individual masters 
are competent and that by em
ploying their skills in their own 
best interests, they will succeed 
in avoiding collision. However, 
the fact that economics also 
enters master's decisions is ines
capable. Both vessels were mov
ing at immoderate speeds, de
termined necessary by the 
masters for their own reasons, 
and the individual efforts of 
each master were insufficient to 
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prevent an enormous loss to the 
general public. The fact that this 
type of accident is repeatable, 
and on a far larger scale, makes 
valid the question uf what de
gree of public control is neces
sary. Docs service to the public 
welfare stiJl properly permit 
such decisions, fraught with 
great public risk, to be made 
only by the two privately moti
vated individuals, or is a finner 
degree of control, responsible to 
the general interest, necessary? 

Under the control system pre
scribed by the Inlnnd Rules of 
the Road, the vessels could 
have avoided each other by 
keeping to their starboard side 
of the channel, establishing 
their positions by their own ra
dar. They could have avoided 
each other by seeing each other 
on radar, and maneuvering ac
cordingly. They could have 
avoided each other by volun
tarily employing the services 
of the harbor advisory radar. 
None of these systems operated 
to achieve the function needed 
for individual reasons already 
described. 

The most significant of these 
systems, the Board believes, is 
the potentially controlling har
bor advisory radar. The HAR is 
a publicly funded facility which 
Jacks the correspond ing publ ic:: 
authority needed to insure that 
the weaknesses of privately op
erated systems or private moti
vations would not produce 
great public loss. This poten
tially protecting p ublic radar sys
tem should no longer be placed 
in the position of recording the 
minute stages of a public dis
aster while powerless to prevent 
it. The Safety Board believes 
that, responsi"vc to the public 
interest, the authority to control 
this traffic should be provided. 

In addition lo its conclusion that 
faulty navigation caused the colli
sion, lhe Coast Guard Marine Board 
of Investigation concluded that the 
failure to proceed at moderate speed 
in fog, a violation of Article 16 of the 
Inland Rules of the Road, and the 
failure to keep lo the starboard side 
of the channel, a violation of Article 
25 of Lhc Inland Rules of the Road 
by the masters of both vessels was 
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ILLUSTRATION 3 

The 0139:02 photograph of the HAR radarscojJc shows both the Oregon 
Standard and the Arizona Standard (arrows). It indicates the Oregon 
Standard just passing under the bridge, a little south of the center of the 
channel. The Arizona Standard is approximately 900 yards west southwest 
of the center of the bridge. 

evidence of negligence. "The casualty 
might have been prevented," they 
went on: 

a. If the master of the Oregon 
Standard had started his right 
turn to line up with the chan
nel under the bridge in sufficient 
lime, or had otherwise directed 
hjs course to assure that his ves
sel would remain on the star
board side of the channel 
instead of in the middle of the 
channel. 

lLLUSTRATION 1 
On the following pages is a chart 

of the San Francisco Bay entrance, 
the scene of the collision of the SS 
Oregon Standard and the SS Arizona 
Standard. The approximate track
Lines of the vessels are drawn in, and 
the approximate point of impact is 
shown. It must be emphasized that 
the tracklines and the point of colli
sion are estimated and arc not in

tended to show exact positions. 
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ILLUSTRATIO N 4· 

The 0141 :58 photograph of the HAR radarscope shows the two radar pips 
representing the Ari:wna Standard and Oregon Standard merged in a poS'ition 
approximately 150 yards west southwest of the center of the bridge (arrow). 
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b. If the master of the 
Arizona Standard had set his 
co uxse to take his vessel closer 
to the south pier of the Golden 
Gate Bridge, instead of mak
ing good a course down the mid
dle of the channel. 

c. If communications on the 
radiotelephone had been estab
lished in order that the vessels 
could have ascertained the 
course and intentions of the 
other. This would have allowed 
the vessels to take evasive action 
to prevent both vessels from 
passing under the Golden Gate 
Bridge in the center of the chan
nel at the same time. 

d. If the Arizona Standard 
had been picked up on radar at 
a distance greater than eight
tenths of a mile in sufficient time 
for the Oregon Standard to take 
evasive action. Closer attention 
to the PPI scope, better adjust
ment of the radar, operation of 
the radar at intervals on a 
greater range scale, and an 
additional radar observer may 
have facilitated earlier radar 
contact. 

The Marine Board of Investigation 
recommended continued efforts to 
get the Vessel Bridge-to-Bridge 
Radiotelephone Act passed and con-

tinuancc of the harbor advisory 
radar. 

The NTSB concurred in the Ma
rine Board of Investigation 's recom
mendation regarding HAR and com
mended Congress for its passage of 
the "Vessel Bridge-to-Bridge Radio
telephone Act." The Presideqt signed 
the act (Public Law 92- 63) on Au
gust 4, 1971. It now awaits imple
menting regulations from the Coast 
Guard. Such regulations arc expected 
to become effective on or about 
J uly 1, 1972. The Safety Board fur
ther urged passage of legislation such 
as the proposed "Ports and Water
ways Safety Act of 1971" (H.R. 
8140 ) which would provide statutory 
authority for the Coast Guard to 
establish and operate traffic regula
tion systems in congested port waters 
of the United States. 

The Safety Board also recom
mended that: 

The Coast Guard continue to 
develop the Marine Traffic Sys
tem in San Francisco Bay ... 

T he Coast Guard Study the 
feasibility of developing a meth
od of traffic separation for in
board and outboard traffic in the 
Golden Gate Channel. 

The Radio Technical Com
mission for Marine Services ac
tively support and encourage 
the Maritime and electronic 
industries' efforts to develop 
and utilize collision avoidance 
systems ... 

Legislation and regulations to cor
rect the errors which caused the catas
trophe which befell San Francisco 
Bay on January 18, 1971, are pend
ing. Perhaps the lessons learned from 
this casualty will help to avert such 
casualties-or worse ones- in the 
meantime. 

NOTE.-The above article is based 
upon the Marine Casualty Report of the 
incident, comprised of the U.S. Coast 
Guard Marine Board of Investigation Re
port and Commandant's Action, and the 
action by the National Transportation 
Safety Board released August 11, 1971. 
Copies of the Marine Casualty Report may 
be obtained by writing U.S. Coast Guard 
(MVl- 3/83), 400 Seventh Street SW., 
Washington, D.C. 20590. ;f; 
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FOUR HOURS OVERBOARD 

The photographs on this page were taken during a re-
o,•ery of a man overboard in 1965. The victim fell over 

_;e side for unknown reasons, and it was 4 hours before 
1e was rescued by a lifeboat from his own vessel. He was 
"ortunate, indeed. The waters he was in- south of Ber
:nuda-were warm enough so that he could last that long. 
! le was spotted by personnel on his ship, and the photo 

low demonstrates how difficult it is to spot a man's 
.1ead even in calm seas. The life ring was thrown to the 
nan after he was sighted, so the crew of his vessel did not 
.,·en have that to look fur i11 their search. 

The incident emphasizes the importance of physical 
~tness as explained in the article on the following pages. 
This victim was swimming strongly even after 4 hours in 
·he water. He was able to survive only because he was 
"'lhysically fit. 

The picture at the right evokes some idea of the small-
1ess of a man alone in the vast ocean. This man was 
ucky; many, many others have not been. Don't be the 
nan overboard! ;!; 
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Don
1
t be the 

MAN 
OVERBOARD 
Cdr. R. V. Hirste in, USN 
Nav al Safety Center 

The sea is a stern taskmaster, sometimes quiet, never yielding, always waiting. 

This article is based on a review of the 26 most recent man-overboard reports 
received by the Surface Ship Directorate of the Naval Safety Cc11tcr. The conclusions 
arc not encouraging: 12 of the 26 men were drowned, nine at night; 20 of the instances 
involved non-rated men; only four of the 14 survivors were wearing flotation gear. 
By ship type, carriers experienced nine of the men overboard, destroyer types seven, 
fleet oilers three, tank landing ships two, with one each being experienced by a CLG, 
ASR, AG, AS, and PBR. I n eight of the cases the ship involved was at anchor, and 
five of the 12 deaths were from anchored or moored ships. 

The following article is reprinted from the fall, 1970 
issue of Fathom magazine, a Naval Safety Center Publi
cation. Although the author intended it for a Naval 
readership, we feel it applies as well to the Merchant 
Marine and others who sail the seas.-Editor 

THE DRAWING (on page 2 13) is the way your ship 
might appear to you just after you have fallen overboard 
during daylight hours. Hopefully you were seen either 
falling or in the water. If you were seen, prepare to keep 
yourself afloat for 8 to 14 minutes (an average spread 
based on our cases and Fleet Training Group require
ments). Hopefully you have a lifejacket on. If you are not 
wearing flotation gear, then hopefully you are a strong 
swimmer and in good enough condition to enable you to 
last until your rescuers arrive. If it is dark, your chances 
for survival are reduced considerably. But perhaps most 
important, if all other faclors are in your favor, you hope
fully arc familiar with rescue procedures-how you can 
help when that helo, boat or ship reaches you. 

UNDERSTANDING THE DANGERS 

Perhaps the most striking fact to be garnered from these 
statistics is that 20 of Lhe men who fell overboard were 
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non-rated; an actualily which points out a vital respon_~ 
bility of division officers and petty officers. New men · 
particular must be indoctrinated in the dangers of Ji,.
and working in a ship. Those new to sea life unfortunat 
tend to underestimate the dangers of being at sea. \ \ 11 
is worse than an FA swept over the side while trying 
dump trash from the destroyer fantail on the midwatch 
... or the SA who at 0100 finishes a lurn as helmsm 
and proceeds on his way to relieve as after lookout and 
never seen again? ... or the SN working outside of · 
lines with no lifejacket on? ... or the airman blown f 
a carrier's flight deck after being hit by the wash of a · 
a ircraft? All these are documented cases in the list of 

Lack of attention or carelessness on the part of the 
dividual was determined to be a major factor in 14 
stances. Such an excuse, however, does not allow a su 
visor to evade the responsibility of ensuring that his 
understand the dangers of being aboard a ship at 
Unfortunately, all the indoctrination in the world so 
times has little value in saving a life. Four of the men O'\ 

board were apparently intentional actions. In each. 
tal depression was indicated. Drunkenness accounts 
two of these possible suicides and drug use is inferred 
another. 
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DARKN ESS 

As previously mentioned, darkn<:5s seri?usly co~pli~t~ 
· .e man-overboard problem. Available mforma~on ind1-
3.tes that none of the nine who were lost at rught were 
ther seen or heard. (It is interesting to note that all nine 
: the drowned men were in an off-duty status when they 
~u or jumped into the water.) Only those ~vith exi:eri
.-,ce at sea can appreciate and respect the noisy combma
-011 of wind, sea and ship on a dark night. The following 

cident narrative bears witness to this. "The clouds were 
attered and there was no moon. There were stars visible. 

The position from which the man probab~y ~ell w?uld have 
arried him under the overhang so that it is unlikely that 
l'lYone could have seen him until he passed by the fantail. 

The fantail watch did not spot him probably because of 
~e darkness of the night and the possibility that he was 
runned by the fall and unable to take action to attract 
_ttention." 

PHYSICAL FITNESS 

The ability to swim, tread water or otherwise keep 
float is greatly dependent upon the physical condition 
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o[ the man involved. Flotation gear, of course, makes the 
stay in the water considerably less exhausting, but we need 
only recall that four of 14 survivors in the study were wear
ing lifejackcts or sirnilar gear to point out the need for 
conserving energy and strength. It doesn't take long to be
come exhausted in choppy waters. Here is a quote from 
a report submitted by a rescue helo pilot. "The ma~ was 
about 300 yards upwind of the smoke (float). I established 
the helo into a hover and the swimmer went into the 
water. The man was a~sisted into the sling and brought 
into the helo. He appeared to be totally exhausted but 
otherwise in good condition. We returned to the ship ... " 
In another accident report a rescue hclo pilot said. "The 
horse collar was lowered for the man as he appeared to 
be in good condition even though he was without any 
flotation gear. H e had trouble swimming to the sling so 
a swimmer was lowered to assist. After the man had been 
helped into a mae west he appeared to lose consciousness 
and had to be manually positioned in the horse collar by 
the swimmer." The physical condition of these men was 
not reported, but both were obviously in good enough 
shape to last the minimum time for survival (both were 
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LIFESAVING HINTS 

Here are several basic rules to help you avoid falling overboard, or if you should be so 

unfortunate, to help you stay alive until rescue: 

• Do ·no• sit or lean on lifelines. 

• Do not go out on weather decks at night or during heavy weathe r unless required to 

do so. If you must go out, w ear a lifejacket and perhaps a lifeline, and be ale rt for course 

and speed changes which might increase the ship's roll and cause the se a to sweep the 

deck. 

• Do not slee p topside. 

• Know how to swim, tread water and float on your back expending the least amount 

of effort possible. 

• Keep yourself physically flt. 

• Do not dump trash at unauthorized times and places. Not only are you taking the 

chance of falling overboard with no witnesses, but you are increasing the possibility of a 

false man-overboard situation. Garbage and trash can look surprisingly like a man when 

floating down the side of a ship on a dark night. 

• Obey the basic rules of seamanship: 

1. Never stand in the bight of a line. 

2 . Never stand outboard of a line to another ship during an unrep. 

3 . Temporary lifelines must always be rigged where permanent lines are lowered. 

4. Men working over the side or outside of lifelines must wear lifejackets, lifelines and 

be tended. 

in the waler at least 8 minutes ) . In the second case the 
sea state was reported as "very rough," and the man was 
recovered over 2 miles from his ship. 

As mentioned earlier, eight of the 26 cases studied were 
men overboard from moored or anchored ships. Five of 
the eight men drowned. The problem seems to be differ
ent in port. T wo of the five men drowned while intoxi
cated and after returning from liberty. Another was sus
pected of using drugs, one man's fall over the side could 
not be explained and one man was lost in a swift river 
current. The incidence of men returning aboard ship 
drunk and falling or jumping overboard (or falling off the 
pier near the ship) occurs frequently enough to warrant 
consideration. Probably the best way to combat this prob
lem is to encourage the buddy system while on liberty. The 
fact that a man is accompanied by a shipmate can usually 
prevent serious accidents. A buddy should see that his ship 
mate gets aboard and to his bunk safely. An efficient duty 
section will also see that once a man is in sight he is "moni-
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tored" to his bunk. This includes coming aboard, cross
ing over, and arrival in his berthing compartment. 

WHAT THE SHIP WILL DO 

Once it has been brought to the attention of the officer 
of the deck on the bridge that a man has been sighted 
overboard, the ship will be maneuvered with rudder and 
perhaps engines to, first, avoid hitting the man, and then 
to recover him or return close by to await the return of 
the rescue helo or boat. Anyone sighting a man in the 
water must immediately shout in his loudest voice, "Man 
Overboard- Port/ Starboard Side," and then either re
peat the call as many times as is necessary or take other 
measures until it is obvious that the conning officer is tak
ing the necessary action or indicates in some manner that 
he has received the word. A lifering will be thrown over by 
the fantail watch and at least six short blasts will be 
sounded on the ship's whistle to indicate the emergency. 
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By day, the Oscar Flag will be hoisted; at night two pulsat
ing red lights arranged vertically will be shown. 

If the man-overboard is wearing a lifejacket and finds 
that his swimming ability is impaired, he should forget 
about his mobility. Flotation gear is the biggest single fac
tor in favor of survival at sea. WHAT THE MAN IN THE WATER SHOULD DO 

The first concern of the man-overboard should be to 
rapidly swim clear of the ship until there is no longer any 
danger of being sucked under or struck by the ship's 
screws. If uninjured and not wearing flotation gear, he 
should immediately begin looking for a lifering thrown 
from the ship. If flotation gear is not in sight, trouser in
flation will provide effective water wing support. Strength 
an.d energy must be conserved! If it is questionable 
whether or not a lifering being blown away can be 
retrieved, it should be remembered that an exhausting 
chase may consume more strength and energy than can 
afford to be lost. 

Attempting to keep his ship in sight is another way for 
the man in the water to waste valuable strength. By and 
large, a ship maneuvering to return to a victim may well 
disappear several times in the process. Staying in the im
mediate area of water entry "'rill usually enhance chances 
for recovery, particularly if smoke floats or dye markers 
were thrown nearby. 

Falling overboard has always been one of the worst 
perils of the sea. Fortunately, the chances of a successful 
recovery in a man-overboard situation are probably better 
than ever. It is far too frequent that an act of skylarking 
or Jack of attention sets the stage for having a man in the 
water. Don't let that man be you. ;f; 

PRESIDENT SIGNS BOAT SAFETY ACT 

On August 10, President Rich
ard M. Nixon signed into law the 
Federal Boat Safety Act of 1971, a 
major tool in further promoting rec
reational boating safety and reducing 
the growing number of casualties. 
Specifically, the act provides author
ity for the Coast Guard to establish 
minimum safety construction stand
ards for boats and associated equip
ment; encourages uniformity for 
individual State boating safety pro
grams; authorizes financial assistance 
to the States; directs that a Boating 
Safety Advisory Council be estab
lished; and provides for the number
ing of all undocumented vessels 
equipped with propulsion machinery. 

Secretary of Transportation John 
A. Volpe said, "The Federal Boat 
Safety Act of 1971 does not take 
the fun out of boating; it puts security 
into it. It is a life presexver for the 
experienced boatman and novice 
alike. It is a law to be welcomed by 
all who enjoy the marine resources 
of our land." 

Adm. Chester R. Bender, Com
mandant of the Coast Guard and 
Rear Adm. Austin C. Wagner, Ohief, 
Office of Boating Safety at Coast 
Guard Headquarters also commented 
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on the importance of the new Act to 
the Coast Guard and to the boating 
public. The Commandant said, "The 
Coast Guard is, indeed, happy to see 
the passage of this Federal Boat 
Safety Act. It will provide the recrea
tional boatman with safeguards he 
has undoubtedly heretofore thought 
were not attainable." Rear Admiral 
Wagner, whose office will implement 
the act added, "The U.S. Coast 
Guard has always received coopera
tion from the States, interested pub
lic service organizations, and the ma
rine industry. Now, with a formal 
policymaking body in the form of the 
Boating Safety Advisory Council and 
the authority which the act repre
sents, I sec this cooperation reaching 
top efficiency and maximum cost ef
fectiveness in minimizing future losses 
of life and property." 

The Boating Safety Advisory Coun
cil, to be composed of representatives 
of industry, state and local govern
ment, and the general public, will ad~ 
vise the Secretary of Transportation 
and the Commandant on matters re
lating to recreational boating safety. 

The Coast Guard will prescribe 
minimum construction standards to 
the extent necessary to insure the 

safest possible boat and equipment 
reaches the boatman. The burden of 
complying with these standards will 
fall jointly on the manufacturer, the 
dealer, and the individual boatman. 
Enforcement of boating safety regula
tions will increa.5ingly fall to the State 
and local governments, while the 
Coast Guard will continue to carry 
out enforcement on waters of sole 
Federal and joint jurisdictions. 

Industry and the public are pro
tected from arbitrary standards and 
regulations by the safeguards of the 
Boating Safety Advisory Council, the 
Marine Safety Council, and the pub
lic rulemaking procedures already in 
effect. The reasonableness of any pro
posed regulation and the extent to 
which it will contribute to 'boating 
safety will be considered and balanced 
against the extra cost or burden which 
it may impose. 

Questions regarding the new act 
may be referred to: U.S. Coast Guard 
(BBE/62), 400 7th Street SW, Wash
ington, D.C. 20590. 

Copies of the law may be obtained 
by writing to: House Document 
Room, U.S. Capitol Building, Wash
ington, D.C. 20515. Ask for Public 
~w9~~. ~ 
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AMENDMENTS TO REGULATIONS 

PUBLIC HEARING 
SET FOR 15 NOVEMBER 

The Coast Guard will hold an in
formal public hearing on Monday, 
November 15, al 9 : 30 a.m. The pro
posed regulations implemcntiug the 
Vessel Bridge-to-Bridge Radiotele
phone Act (Public Law 92-63 ) will 
be discussed. The hearing, in Confer
ence Room 2230, Department of 
Transportation, Nassif Building, 400 
Seventh Slrcet SW, Washinglon 
D.C., was announced in the Federal 
Register of October 20, 1971. In
~crested persons arc invited to attend. 

In addition, the Coast Guard will 
consider written comments submitted 
before Dec<'m ber 1, 1971. 

The Vessel Bridge-to-Bridge Radio
telephone Act will become cffecth·e 
six months after the promulgation of 
regulations. ;f; 

Title 46 Changes 
Chapter I-Coast Guard, 

Department of Transportation 
SUBCHAPTER I- CARGO ANO 

MISCELLANEOUS VESSELS 

PART 98-SPECIAL CONSTRUC
TION, ARRANGEMENT, AND 
PROVISIONS FOR CERTAIN DAN
GEROUS CARGOES IN BULK 

Portable Tanks for Combustible 
Liquids 

The purpose of these amendments 
to the cargo and miscellaneous ves
sels regulalions is to allow combusti
ble liquids having a flash point ex
ceeding 150° F. and paraffinic hydro
carbons to be carried on board a 
vessel in portable tanks which con
fo1m to the requirements of 16 CFR 
Subpart 98.~5. These amendments 
also provide for safeguards for the 
additional hazard created by exposure 
of a portable tank to fire or other 
unexpected sources of external heat. 
These amendments were proposed in 
a notice of proposed rule making pub
lished in the FEDERAL REc1sTER of 
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February 24, 1971 (36 F.R. 3425) 
and in the Merchant Marine Council 
Public Hearing Agenda dated 
March 29, 1971 (CG-249). The pro
posed amendments in this documenl 
were identified as llem PH 4- 71. 

A tiublic hearing was held on 
l\/Iarch 29, 1971, in Washington, D.C. 
Interested persons were given the op
portunity to submit written comments 
bolh before and at the public hearing 
and to make oral comments concern
ing a ll the proposed amendmenls at 
the public hearing. 

I tem PH 4- 71 proposed am<'nd
ments to §§ 98.35-~ and 98.35- 13 of 
Title 46, Code of Federal Regula
tions. Two commenls were received 
regarding Item PH 4-71. One com
ment suggested that the term "paraf
finic hydrocarbons" should be defined 
or deleted. The Coast Guard deter
mined that "paraffinic hydrocarbon" 
is an unambiguous term which de
fines itself. The suggestion was not 
accepted by lhc Coasl Guard. 

The second comment sugg<'sted 
that in addition to the supplemental 
pressure-relieving device required by 
the proposed § 98.35-13( e) , there 
should be a visual indication that 
venting ha.<> occurred. The Coast 
Guard determined that requiring 
such a device would necessitate addi
tional public rule making procedures. 
The Coast Guard determined that 
the suggested device could not be 
added to the present proposal at this 
time. 

The Coast Guard adopted the pro
posal with one change to the pro
posed revision of § 98.35- 3. The pro
posed paragraph ( c) has been made 
a part of the proposed paragraph 
(a) (1) since it clarifies that require
ment and appropriately belongs 
there. 

In consideration of the foregoing, 
Part 98 of Title 46, Code of Federal 
Regulations, is amended as follows: 

1. By revising § 98.35-3 lo read as 
follows: 

§ 98.3S- 3 Authorization for commodities. 

(a) General authorization is here
by given for the carriage of the 
following combustible liquids o 
board a vessel in portable tanks whic 
confo1m lo the requirements of th. 
subpart: 

( 1) Combustible liquids having 
flash point exceeding 150° F. by a 
open cup test. Combustible liquids 
defined as hazardous articles in 
§ 146.27- 1 of this chapter are 
included. 

(2) Paraffinic hydrocarbons. 
(b) The shipper or the carrier 

shall obtain authorization from tli 
Commandant (MHM) for all othe 
combustible liquids before they ma 
be transported in portable tanks. 

2. By amending § 98.35-13 b 
adding paragraph ( e) to read as 
follows : 
§ 98.35-13 Venting. 

* ·X· 

( e) Pressure vessel type portabl 
tanks must have supplemental pres
sure-relieving devices to proter 
against excessive pressure due to un
expected sources of external heat 
such as fire. Such supplementa 
pressure-relieving devices must l'W' 
capable of preventing the pressure 
from rising more than 20 percent 
above the maximum allowa!ble work
ing pressure of the vessel. 111 
minimum required relief capacitv · 
determined by the formula prescrib. 
in § 54.15-25(e) of this chapter 
P ressure vc~"Scl lype portable tanks 
approved under the authority of thi 
subpart before January 1, 1972, need 
not comply with the venting require
ments specified in this paragraph. 

Effective date . These amendments 
shall become cff ectivc on October 30 
1971. 

Dated: September 22, 1971. 
c. R. BENDER, 

Admiral, U.S. Coast Guard, 
Commandant. 

CFedernl Register ot September 30, 1971. 
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Specimen Examination for Merchant Marine Deck Officers 17-1-631. 
Rules and Regulations for Military Explosives and Hazardous Munitions 15-1-681. F.R. 6-7-68, 2-12-69, 10-29-69. 
Marine Engineering Regulations 17-1-701. F.R. 12-30-70. 
Rules and Regulations for Tank Vessels (5-1-691. F.R. 10-29-69, 2-25- 70, 6- 17-70, 10-31-70, 12-30--70. 
Proceedings of the Marino Safoty Council (Monthly). 
Rules of the Road-lntemallonal-lnland 19-1-651. F.R. 12-8-65, 12-22-65, 2-5-66, 3-15-66, 7-30-66, 8-2-66. 

9-7-66, 10-22-66, 5-11-67, 12-23-67, 6-4-68, 10-29-69, 11-29-69,4-3-71. 
Rules of the Road-Great lokes 19- 1- 661. F.R. 2-18-67, 7-4-69, 8-4-70. 
A Manual for the Safe Handling of Inflammable and Combustible liquids (3.-2-64). 
Manual for lifeboatmen, Ablo Soamen, and Qualified Members of Engine Department 13-1-65). 
load Line Regulations (2-1-71 1. 
Specimen Examinations for Merchant Marine Engineer Licenses (7-1-63). 
Rules of the Road-Western Rivers (9-1-66). F.R. 9-7-66, 2- 18-67, S-11-67, 12-23-67, 6-4-68, 11- 29-69, 

4-3- 71. 
Equipment lists (8-1-701. F.R. 8-15- 70, 9-29-70, 9-24-71, 9-30-71. 
RulH and Regulations for licensing and Certificating of Merchant Marine Personnel (5-1-68). F.R. 11 - 28-68, 

4-30-70, 6-17-70, 12-30-70, 6-17- 71. 
Marine Investigation Regulations and Suspension and Rovocation Proceedings 15-1-67). F.R. 3-30-68, 4-30-70, 

10-20-70. 
Specimen Examination Questions for licenses as Master, Mate, and Pilot of Central Western Rivors Vossels 14-1-57). 
Laws Governing Marine Inspection 13-1-65). 
Security of Vessels and Waterfront Facilities 15-1 - 68). F.R. 10-29-69, 5-15-70, 9-11-70, 1-20-71, 4-1-71, 

8-24-71. 
Marine Safety Council Public Hearing Agenda (Annually). 
Rules and Regulations for Passenger Vessels (5- 1-69). F.R. 10-29-69, 2-25-70, 4-30-70, 6-17-70, 10-31-70, 

12-30-70. 
Rules and Regulations for Cargo and Miscellaneous Vessels (8-1-69). F.R. 10-29-69, 2-25-70, 4-22-70, 4-30-70, 

6-17-70, 10-31-70, 12-30-70,9-30-71. 
Rules and Regulations for Uninspccted Vessels 15- 1-70). 
Electrical Engineering Regulations (3-1 - 67). F.R. 12-20-67, 12-27-67, 1-27-68, 4-12-68, 12-18-68, 12-28-68, 

10- 29-69, 2-25-70, 4-30-70, 12-30-70. 
Rules and Regulations for Bulk Groin Cargoes 15-1-68). F.R. 12-4-69. 
Rules and Regulations for Manning of Vessels (5- 1- 671. F.R. 4-12-68, 4-30-70, 12-30-70. 
Miscellaneous Electrical Equipment List 19-3-681. 
Rules and Regulations for Artificial Islands and Fixed Structures on the Outer Continental Shelf 111-1-681. F.R. 

12-17-68, 10-29-69, 1-20-71, 8- 24-71. 
Rules and Regulations for Small Passenger Vessels (Under 100 Gross Tons) 17- 1-691. F.R. 10-29-69, 2-25-70, 

4-30-70, 1 <>-31-70, 12-30-70. 
Fire Fighting Manual for Tank Vessels 17- 1-681. 

CHANGES PUBLISHED DURING SEPTEMBER 1971 

The following have been modified by Federal Registers: 
CG-190, Federal Register September 24, 1971. 

CG-190 and CG-257, Federal Register September 30, 1971. 

November 1971 217 




